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LO!I NOI PAU

Sw t6n tai va vin déng ctia cde déi tuwong, qud trinhk kinh
t€'- xG hoi la hét stc phie tap va da dang. Nguot ta cé thé sit
dung nhiéu phiong phdp tiép can khdc nhau dé nghién citu,
phdn tich Iy gidi su ton tai va van dong nay, tiz dé tim cdch
tac déng dén cdc doi tuong va qud trinh kink té nhim mang
lai lgt ich ngay cang Ion cho chinh bdn thén xd hoi logi
ngudi. Moi cdch tiép cin trong nhitng diéu kién cu thé o
nhing wu, nhuge diém riéng. Phuong phdp mé hinh la mét
trong nhitng phuong phdp duoe xem la hiéu qud nhdt trong
nghién cttu kinh t€ - xa héi hién nay. Phiuong phdp nay két
hop duge nhiéu wu diém cua cde cdch tiép edn hién dai, dic
bigt la cdch tiép cdn cua 1y thuyét hé thong, nhé viy ma né co
the ké thita duge thanh qud cia nhidu cdch tiép cdn khdc
(cde quan diém kinh t& - xd héi, cdc tinh qui ludgt cua qud
trinh kinh t€'- xa héi,...). Pdy ciing la phuong phdp khai thic
diide nhitng céng cu m.dnh ciia todn hoc, ky thudt tink todn.
Nho d6 ma phuong phdp mé hinh cho phép gidi quyét cdc
bai todn vdl kich ¢d hau nhu khéng han ché véi do phic tap
mong muén. Trong khuén kho moén hoc “Mé hinh fodn kinh
t6" danh cho cdc chuyén nganh kink t& va qudn tri kinh
doanh bdc dai hoc véi théi lugng 60 tiét gidng, gido trinh nay
sé trang bi mgt s6 ky néng co bdn vé mé hinh hod todn kinkh
té, wng dung phén tich va du bdo kinh t6 Gido trinh nay
duge bién soan dia trén cd sé chuong trinh va gido trinh “Mo
hinh todn kinh t&” da duge héi dong tham dinh gido trinh
Truong Dai hoc Kinh té Quéc dan thong qua thdng 11/2001.
Lén bién sogn nay ching téi da tham khéo va rit kink




nghiém 3 ndm thuc hién gido trinh ciing tén cua Nha
xudt ban Gidgo duc ndm 2002, tai cdc truing dai hoc
trong cd nude. Mot s6 néi dung duge sita chita va b6
sung thudc chuong II, chuong IV va phén bai tip cudi
méi chuong. Do han ché vé thdi luong giang day, gido
trinh nay khong thé dé cdp sau va chi tiét, ciing nhu
khong dé cip dén nhiéu néi dung khde thudc linh vic
mo hinh Todn kinh té. Cdac nét dung nay nguoi doc cé
the tim & cdc tai lisu tham khdo ching t6i da liet keé.
Cung vdi gido trinh nay, chzing téi té chuc bién

sogn va lua chon mét s6 phan mém phu hop cho ldp cac
bai todn tuong ung, do diéu kién xudt ban va bdn quyén
ching t6i khéng cung cép cdc phan mém nay kém theo
gido trinh. Ngudi doc c6 thé lién hé vdi cde tde gid hodc
qua trang Web www.neu.edu.vn (muc Khoa todn kinh
t6) dé nhan duoc tro gitp.

Gido trinh gém 5 chuong:

Chuong I, III do PGS.TS. Hoang Dinh Tudn bién soan

Chuiong II.do PGS. TS. Nguyén Quang Dong bién sogn

Chuong IV, do GV. Ngé Vin Thie bién soan

GV. Ngé Vin Thit chiu trdch nhiém sita d6i va b6
sung trong lan xudt ban nay.

Mdc du gido trinh da k€ thica nhiéu tai lidu, cing
nhy dd duge thu nghiém trén nhiéu déi tuong, nganh
hoc, chiing téi cho rdang gido trinh van khong thé
tranh dwge nhitng han ché nhdt dinh. Ching toi
mong nhén dude su quan tam cua cic déng nghiép
ciing nhu tdt cd cdec ban doc, nhiam tao didu kién cho
gido trinh ngay cang hoan thién hon.

Ha néi - 2005
Cac tac gia




Chuong 1

GIO! THIEU MO HINH TOAN KINH TE

I. Y NGHIA VA KHAI NIEM CUA MO HINH TOAN KINH
TE TRONG NCHIEN CUU, PHAN TICH KINH TF

1.Y nghia cta phuong phap mé hinh

Da tir lau, khi con ngudi mudn tim hiéu, kham phd
nhi‘mg hién tugng trong tu nhién, ho di biét quan sat, theo
doi va ghi nhan cac hién tuong nay. Két qua theo déi duoc
dic két thanh kinh nghiém va duge luu truyén qua cdc thé
hé. D6 1a phuwong phdp rric tiép quan sdr trong nghién citu.
Déi v6i cdce sy vat, hién tuong phic tap hon hoac khi chiing
ta chang nhitng muén tim hiéu cdc hién tuong ma con mudn
loi dung chiing phuc vu cho hoat déng cia minh thi phuong
phap quan sét 1a chua du. Trong trudng hop nay, khi nghién
clu cdc doi tugng, cdc nha khoa hoc hoad la tryc ti€p tic
dong vao déi tugng, hodc sir dung cdc mé hinh tuong tu (vé
mat cfu tric vat 1§) nhu d8i tugng, tién hanh thi nghiem,
tryc ti€p tdc dong vao déi tugng cdn nghién citu, phan tich
két qua dé xdc 1ap quy luat chi phéi su van dong cia d6i
tugng. DO 1a phicong phdp thi nghiém, thir nghiém 6 kiém
sodt va la phudng phép nghién ciu phé bién trong khoa hoc
tr nhién va k¥ thuat. Khi nghién citu cdc hién tuong, van dé
kinh t€ - xa hdi, cac phuong phdp trén thudng khong dem lai
két qua nhu mong mudn, bai vi:




- Nhitng vin dé kinh t€ von di 14 nhiing v&n dé hét sitc phic
tap - dac biét 1a nhitng van dé duong dai - trong d6 ¢é nhiéu
moi lién hé dan xen, thim chi tiém 4n ma chiing ta khong thé
chi bang quan sat 1a cé thé giai thich dugc.

- Qui mo, pham vi lién quan cila nhiing van dé kinh t¢ - xa
hoi nhiéu khi rdt rong va da dang, vi vay khi ding phuong phdp
thir nghiém s& doi hoi chi phi rdt 1dn vé thai gian, tién bac va
nhiéu khi nhiing sai sét trong qud trinh thir nghiém sé& gay ra
hau qua khong thé ludmg trude dugc.

- Ngay ca trong truong hop ¢6 du diéu kién tién hanh cdc thi’
nghi¢m trong nghién cdu kinh t€ thi két qua thu duge ciing kém
tin ciy vi cdc hién tuong kinh 1€ - xd hoi déu gan vdi hoat dong
cua con ngudi. Khi dicu kién thie 1€ khac biét véi diéu kién thir
nghiém, con ngudi-¢é phan ting khac hin nhau.

Dé nghién ciu cac hién tugng, van dé kinh & chiing ta phai
st dung phicong phap suy ludn gidn tiép, trong d6 cic d6i tuong
trong hién thuc c6 lién quan t&i hién tugng, van dé ta quan tAm
nghién ctru s& duge thay thé bdi “hinh anh” clia ching: cic Mo
hinh cla d6i tugng va ta s dung mo hinh 1dm céng cu phan
tich va suy luan. Phuong phdp nay cé tén goi la phuong phdp
mé hinh. N6i dung co ban cia phuong phap mo hinh bao gém:

- X4y dyng, x4c dinh md hinh cua dé1 tugng. Qua trinh
nay goi 14 mé hinh hoa d61 tugng.

- Ding mé hinh lam cong cu suy ludn phuc vu yéu ciu
nghién citu. Qua trinh nay goi 1a phan tich mé hinh.

Phuong phiap mé hinh khic phuc.duge han ché ciia cac
phuong phap trén; déng thdi véi viée phan tich mé hinh.




phuong phap tac kha nang phat huy tot hiéu qua cha tu
duy l6gic, k&t hgp nhuin nhuyén gita cac phuong phap
phan tich truyén thong véi hién dai. gita phén tich dinh
tinh véi phan tich dinh lugng. Dé ¢6 thé sui dung c6 hidu
qué phuong phap mé hinh hod trong nghién cliu kinh t&
van dé cBt 151 12 x4c 1ap dude md hinh cia dé1 tugng nghién

ctin. D& hidu r6 qua trinh nay chdng ta cin dé cap 161 mot
56 khai niém cd ban ¢6 lién quan.

2. Khai niém M6 hinh kinh té va Mo hinh toan
kinh té&

a. M6 hinh kinh té

C6 rat nhidu quan niém vé md hinh cla asi tugng, tu
hinh thiie don gian, truc quan dén hinh thitc kbai quat, cé
stt dung cac khai nidm toan hoc tritu tugng. Véi yéu clu b-
w6e ddu lam quen véi phuong phap mé hinh, chung ta sé dé
cap t6i quan diém kha don gidn vé mé hinh. Theo quan
diém nay thi: md hinh cia mdt ddi tugng 1a su phan anh
hién thuc khach quan cia d6i tugng: sd hinh dung, tusng
tugng d6i tugng d6 bing ¥ nghi cha ngudi nghién ciu va
viée trinh bay, thé hién, difn dat ¥ nghi d6 bang 191 van, chil
viét, s6 d6, hinh v&... hodc mot ngdn ngil chuyén nganh. Nhu
vay mdi md hinh bao gdm ndi dung cia md hinh va hinh
thde thé hién ndi dung. M6 hinh cla cac 481 tugng trong linh
viic hoat @ong kinh t& goi 1a mé hinh kinh té.

b. Mé hinh todn kinh té

M4 hinh todn kinh t& 12 m6 hinh kinh t& duge trinh bay
bing ngon ngi toan hoc. Viée sit dung ngdn ngit todn hoc tao
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GIAC TRINHMO HINH.TOAN KINHTE

kha nang ap dung cac phuong phap suy luan, phén tich toan
hoc va ké thita cac thanh tuu trong linh vyce nay ctng nhu
trong cac linh vic khoa hoc cé lién quan. D61 vdi cac v&n dé
phic tap ¢6 nhidu méi lién hé dan xen tham chi tiém An ma
ching ta cin nghién cfu, phén tich chdng nhiing v& mat
dinh tinh ma ca mat dinh lugng thi phuong phap suy luin
théng thudng. phén tich gian don-khéng du hiéu luc dé gidi
quyét. Ching ta cédn dén phudng phéap suy luin toan hoc.
Day chinh 1a diém manh cia cdc md hinh toan kinh té&.
Chung ta c6 thé thay rd hon théng qua thi du sau:

Thi du 1.1: Gia st ching ta muén nghién cdu, phan tich
qua trinh hinh thanh gia ca cua mét loai hang hoa A trén
thi trudng va gia dinh cac yéu t8 khéc nhu diéu kién san
xuit hang hoa A, thu nhap, s& thich cua ngudi tiéu dung...
d4 cho trude va khong thay déi.

DGi tuong lién quan téi van dé nghién ctu cta chung ta
la thi trudng hang hod A va sy van hanh cia né. Ching ta
cAn md hinh hang hoa d&l tugng nay.

+ Mé hinh bdng I&i: Xét thi trudng hang hoa A, noi
d6 ngudi ban, ngudi mua gap nhau va xudt hién mic gia ban
d4u. Véi mic gia d6, lugng hang hoa ngudi ban mudn ban
goi 14 miic cung va lugng hang hoa ngudi mua muén mua gol
12 mUc cdu. Néu cung 16n hon cAu, do ngudi ban mudn ban
duge nhifu hang hon nén phai giam gia vi vay hinh thanh
muc gia mdi thip hon. N&u cdu 16n hon cung thi ngudl mua
sin sang tra gia cao hon dé mua duge hang do vay mdt mic
gia cao hon duge hinh thanh. Véi mite gid mdi. xuit hién
mitc cung. cAu méi. Qua trinh tiép dién dén khi cung bing
cdu & mdt mic gia goi 1a gia cAn bing.




+M¢6 hinh bing hinh vé:

Ti nhiing didu md ta bing 13 trong md hinh trén ta sé
thé hién bing hinh va.

V& duong cung S va dudng cau D trén ciing hé truc toa
d6 trong d6 truc hoanh biéu thi cac mite gi4, truc tung biéu
thi mitc cung, mitc cAu hang hoa ng vdi cac mic gia. Qua
trinh hinh thanh gia cin bang duge thé hién qua s6 d8 minh
hoa dudi day (con goi l1a md hinh mang nhén):

D.S
4 p S

P2 p PiPi
Hinh1

Giai thich so dé:

Néu o thdi diém bat ddun xem xét thi thi trudng, giﬁ hang 1a p,
va gia sir S; = S(p,) > D, = D(p,) khi d6 duéi tic dong clia quy
luat cung - cau. gia p s€ phat ha xudng mitic p;.

() muc gid p, do S, = S(p,) < D, = D(p,) nén gia sé& tang
lén mifc p..




O mic gis p, do S, = S(p,) > D, = Dy(ps) nén gid s& giam
xuéng mic p,...

Qui trinh ¢\ ti€p dién cho dén khi p = p, tai mic gi4 nay
c6 can bang cung - cdu.

+ M6 hinh todn kinh té

Goi 5, D 14 dudng cung, dudng cau tudng Gng. Nhu vay
ing véi tiing mic gia p ta ¢é: S = S(p), do ngudi ban sin
sang ban v miic gia cao hon nén S 14 ham ting theo p, tc

la S'(p) = §§ >0; D = D(p), do ngudi mua sé mua it hon néu
p

o dD
14 cao hon nén D 14 ham gidm theo p, tic 12 Dp) = T <0,

P
Tinh hué’ng cén bing thi trudng (mitc cung bing miic ciu) sé
c6 néu: 8 = D. Viét gon lal ta s& c6 mdé hinh cin bang thi
trudng, ky hiéu 1la MHIA dudi day:

S = S(o); S'(p) = —S>0

D = D(p); dp .

S=D D) = 22 <o,
| dp

V61 mé hinh dlen dat bing 16i hosic bing hinh vé ta
khéng thé bist chéc ring liéu qué trinh hinh thanh g1a trén
thi truong cé két thic hay khéng, titc 1a liéu ¢6 can bang thi
trudng hay khéng. D81 v6i mé hinh toin kinh t& vé can bang
thi trudng, ta sé c¢6 ciu tra 1di thong qua viéc giai phudng
trinh 8 = D va phén tich dic diém cta nghiém.

Khi mu6n dé cap tdi cac tac dong ctia thu nhap (M), thud
(T)...t81 qua trinh hinh thanh ' gia, ta ¢6 thé md réng moé hinh -
bing cach dua cac yéu td nay tham gla vao cc mdéi lién hé
v8i cac y&u t8 san ¢6 trong mé hinh phi ho’p vél cac quy luat




‘trong ly thuy&t kinh t&, chdng han:S = S(p, T), D = D(p, M, T).
Ky hiéu mé hinh nay 1a MHIB, md hinh ¢6 dang:

S=8p, T OS/6P > 0.
D=D{p M T, dD/op <0
S=D.

11. CAU TRUC MO HINH TOAN KINH TE

Ciing 12 sdn phdm ¢ia qué trinh m6 hinh hoa nhung mé
hinh toan kinh t& ¢6 nhitng diém khac biét so vdi cac loai md
hinh khac. Quan sit mé hinh MHIA trong thi du 1.1 ching
ta c6 thé thiy rd didu ndy. Mb hinh chda mét s8 yéu t6 mang
tinh dinh lugng (S, D, p, S', D’) va céc hé thic toan hoc lién
hé gifia chiing (cée phuong trinh va bat phudng trinh). Dy
14 dic trung cd ban, 1a hinh thite két c&u cla md hinh toan
kinh t&, do d6 ta c6 thé dung dac trung nay 48 hinh dung mét
cach cu thé hon v& mo hinh toan kinh t& so véi khai niém da
duge gidi thigu § muc trude. Ta s€ quan niém md hinh toan
kinh t& 13 mot tap gdm cac bi€n s6 va cac hé thic toan hoc
lidn hé gitta ching nhim dién ta ddi tugng lién quan toi sy
kién, hién tugng kinh t&. Ching ta s& phan tich chi tiét cau
triic nay ciia mb hinh dé dinh ré vai trd cua tiing b phén ciu
thanh nhim trg givip qua trinh mé hinh hod.

1. Cac bién s6 cua mo6 hinh

Dé mé th d6i tuong va phén tich dinh lugng cac hién
tugng va van dé kinh & lién quan tdi d6i tugng, ching ta can
phai xem xét va luga chon mét 56 yéu té co ban dac trung cho
dd) tugng va Ewofng hod chung. Cac yéu td nay goi la cac da
lugng, cac bién so (kmh t&) cua md hinh. Chung cb thé thay




d6i gi4 tri trong pham vi nhat dinh. Nhd dugc hugng hoa nén
ta ¢6 thé quan sat, do ludng va thyc hién tinh toan giiia céc
bign s§ nay. Tuy thude vao ban chat cua cac bién, muc dich
nghién ciu, phan tich cing nhu kh nang vé ngudn di liéu
Jién quan, cac bién s& kinh t€ trong mot mé hinh duge phan
loal thanh:

- Bién ndi sinh (bién duge giai thich): LA cac bién ma vé
ban chat ching phan anh, thé hién truc tiép su kién, hién
tugng kinh t& va gia tri cua chung phu thude vao gia tri cua
c4c bien khac trong md hinh. Néu biét gia tri cha céac bién
khéc trong md hinh, ta ¢6 thé xac dinh gia tri cu thé bang s6
cta cac bién ndi sinh bang cach giai cac hé thic. Trong mo
hinh MHIA, ching ta thiy cac bién S, D, p, S I’ déu cb thé
phan anh tryc tiép (hodc gidn £i6p) trang thai cla thi trudng
va chung phu thude 1in nhau, do d6 ching déu c6 thé coila
cac bién ndi sinh. Tuy nhién, ngudi ta thudng chi coi S, D, p
14 cic bién nodi sinh vi tai trang thai cén bing c6 thé tinh
duge 8 va D' tu cac bién S, D, va p.

- Bién ngoai sinh (bién giai thich): La cac bién doc lap
véi chc bién khéc trong md hinh, gia trj ciia ching dugc xem
14 tén tai bén ngoai md hinh. Trong mé hinh MHIB, cac bién
M, T ¢6 gia tri khong phu thudc vao cac bign khac, do do
ching dugc goi 1a cac bign ngoai sinh. '

Xét theo dic didm cau tric toan hee, mot md hinh c6 t&t
¢4 cae bién déu 14 bién ndi sinh goi 1a md hinh déng, vi du md
hinh MHIA 1a mé hinh déng; md hinh c6 bién noi sinh va ngoal
sinh goi 12 m6 hinh md, vi du md hinh MHIB 12 m6 hinh mé.

. Tham s6 (théng s6): La cac bién s6 ma trong pham vi
nghién citu 461 tugng ching thé hién cdc déc trung tuong d61
&n dinh, it bi&n déng hodc b thé gia thidt 1a nhu vay cha doi




tugng. Cac tham s& ctia md hinh phan 4nh xu hLIdng, miuc 46
anh hudng ciia cie bién 16 bién néi sinh. Thi duy, néu trong md

hinh MHIB ta ¢6 S = ap”T7, khi dé cac bién , B,y 1a cac tham
6 cha mé hinh vi gia tri cia ching quyét dinh mie dd tac
déng cha bién ngoai sinh T t6i bién ndi sinh S, D, p, (5, D).

Lafu ¥ rang cang mot bién s6, trong caAc md hinh khéc
nhau ¢6 thé déng vai tro khac nhau; tham chi trong cung mot
md hinh né cling cé thé c6 vai trd khac nhau do muc dich stt
dung md hinh khac nhau.

2. M&i lién hé giita cac bién 8 - Cac phuong trinh
cua moé hinh

Céac quan hé kinh té nay sinh trong qua trmh hoat ddng
kinh té giita cac chu thé kinh té& (tac nhéan kinh té), gita cht
thé véi Nha nudc, gitta cac khu vue, bg phéan cta nén kinh t&
va gita nén kinh t€ cla cac qudc gia... tao ra quan hé gilia
cic bién s6 lién quan. Cac mdl quan hé nay 1a sy phan anh,
thé hién tac dong cua cac quy luit trong hoat déng kinh té.
Chung ta ¢6 thé dung céc biéu thitc, cac hé thic toan hoc
mot cach thich hgp tit don gidn dén phic tap dé thé hién mdi
quan hé gifia cac bién trong mé hinh. Hé thic thudng duge
sit dung phé bién 1a phuong trink (ddu bing giita hai vé).
Phudng trinh cua mo hinh ¢6 thé tdn tal duéi dang cac ham
s, phuong trinh dai s8, phuong trinh vi phén hodc sai phén...

Tay thude vao ¥ nghia thue tién cua méi quan hé gida
cac bién c6 trong phudng trinh, ching ta cb thé phan loai cac
phuong trinh trong mé hinh nhu sau:

+ Phuong trinh dinh nghia (dong nhat thic): Phudng
trinh thé hién quan hé dinh nghia gida cac bién s& ho#c gitia
hai biéu thite & hai v& clia phudng trinh. Thi du: Lgi nhudn




(LN) duge dinh nghla la phan hiéu s8 gitia tdng doanh thu
(TR) va tdng chi phi (TC); ta ¢6 thé viét: LN = TR — TC.
phuong trinh nay 12 mdt déng nh#t thite. Mét thi du khac,
xudt khdu rong cia mot quée gia (NX) 14 khoan chénh léch
gitta xudt khiu (EX) va nhap khdu (IM) ctia quéc gia d6.
Théng thuong xuit. nhap _kh;‘iu phu thugce vao thu nhap (Y),
mc gid ca (P), ty gia hai doai (ER)... do d6 theo dinh nghia
clia xu#t khiu rong, ta c6 thé viét:

NX = EX(Y, P, ER) - IM(Y. P, ER).-

Trong m6 hinh MHIA, cac phudng trinh:

S'(p) = dS/idp, D'(p) = dD/dp.
12 cac phuong trinh dinh nghia. '

+ Phuong trinh hanh vi: Phuong trinh mé t3 quan hé
gitia céc bién do tac déng ctia cde quy luat hodc do gia dinh.
Tu phuong trinh hanh vi ta c¢6 thé biét su bién dong ctia bién
nél sinh - *hanh vi” cha bién nay - khi cac bién s khac thay
dé1. 8y bign déng nay c6 thé am chi sy phan iing trong hanh
vi cua con nguoi (vi du: Trong hanh vi tidu ding, néu thu
nhép ting lén thi ngudi tiéu dang sé chi tiéu nhidu hdn),
nhung ciing c6 thé chi 12 thé hién quy luat vé méi quan hé
phu thude 14n nhau giita cac bién 8. Trong mé hinh MHIA,
cac phuong trinh S = S(p); D = D(p) 14 cac phudng trinh hanh
vi vi chiing thé hién sy phan Gng cla nguol san xuit va
ngudi tiéu ding trude sy thay ddi cha gia 3.

+ Phuong trinh diéu kién: Phuong trinh mé ti quan’
hé gita cac bién so trong cac tinh hudng c¢é diéu kién ma md
hinh dé cap. Trong md hinh MHIA, phuodng trinh S = D la

phudng trinh diéu kién vi né thé hién diéu kién cdn bang thj
truong.




[IT. PHAN LOAI MO HINH TOAN KINH TE

Ching ta 6 thé phén loai md hinh thee cac cin ¢ khac
nhau phu thudc vao ndi dung, hinh thie, quy mé, pham vi,
cong dung hay muc dich cia chang.

1. Phan loai mé hinh theo dic diém cdu trac va
cong cu toan hoc st dung

+ Mé hinh téi vu: Mo hinh phan anh sy lga chon cach
thite hoat dong nhdm t61 uu hod mot hodc mot sd chi tiéu
dinh trudc. C&u tric co ban cia md hinh 1 bai toan t61 uu ¢6
thé bao gdm bai toan quy hoach, bai todn didu khién t8i uu.
Khi phan tich mé hinh t8i uu, cong cu chinh duge sit dung la
cac phuong phéap té1 uu trong toan hoc.

+ M6 hinh cdn bdng: Ldp md hinh nay duge got 12 tén
theo muc dich phan tich mé hinh, dé 14 16p mé hinh xac dinh
su tdn tai cha trang thai can bing néu ¢d va phan tich sy
bién ddng clia trang thai nay khi céc bién ngoai sinh hay cac
tham s& thay d6i. Mé hinh thé hién d81 tugng trong trang
thai dac biét goi 12 trang thai cAn bing. Trong nhém nay bao
gbm céc mé hinh cén bing thi trudng, mé hinh cin d6i. Cong
cu thudng st dung dé phan tich mé hinh 12 cac phuong phap
giai hé phudng trinh, tim diém bat déng.

Latu ¥ ring, ¢6 nhiéu chuyén gia toan kinh t€ véi quan
niém tong quat vé trang thai cdn bing nén da coi nhém md
hinh t8i uu thudc 16p md hinh cén bang. Tuy nhién theo dic
diém edu tric toan hoe, chiing ta s& tach riéng hai nhém nay.

+ Mé hinh t@t dinh, mé hinh ngdau nhién: M6 hinh
v6i cac bign 1a tit dinh (phi ngAu nhién) goi 13 md hinh tat
dinh, n&u ¢6 chia bi&n ngiu nhién goi 13 md hinh nglu nhién.




+ M6 hinh todn kinh t& va mé hinh kinh té lugng:
V6i quan niém duge dién dat & trén v& md hinh toan kinh t&,
v& mat hinh thitc, ta ¢6 thé xem cic md hinh kinh t& lugng
ciing 14 cAc md hinh toan kinh t& va thude 16p mé hinh ngau
nhién. Tuy nhidn, trong thyc t& nguoi ta thudng phin biét
chiing vi 1y do k¥ thuat phan tich va iing dung. D& véi cac
mé hinh toan kinh t&, cac tham sé cua md hinh ho#c la cho
trude hodc duge gia dinh ring da biét va khi phan tich ta su
dung cac phuong phéap toan hoc thuin tuy; trong khi d6 dot
v6i mo hinh kinh t& lugng cac tham 56 lai chinh 1a cée dn s6,
gia tri cha ching duge xac dinh nhd cac phudng phap suy
doan théng ké cin ¢ vao gia tri qua khi cla cac bién khac
trong md hinh. '

+Mé hinh tinh (theo thoi gian), mé hinh déng: M6
hinh c6 cac bién md ta hién tugng kinh t& tén tai ¢ mét thol
diém hay mét khodng thdi gian da xac dinh (thdi gian c6
dinh) goi 1a md hinh tinh. Mé hinh md ta hién tugng kinh t&
trong d6 cb cic bién phu thude vao thdl gian gol la md hinh
dong.

2. Phin loai mé hinh theo quy mé, pham vi, théi han
Theo quy md cla cac yéu td ta ¢6 cic mé hinh:
+ M6 hinh vi mé: Mb hinh mb ta cac hién tugng kinh t&

lién quan dén mdt nén kinh t&, mdt khu viye kinh t& gdbm mot
s0 nuée.

+ M& hinh vi mé: Md hinh mé ti mot thuc thé kinh t&
nhd, ho#c nhiing hién tugng kinh t& véi cac yéu t8 anh hudng
trong pham vi hep va & miic 40 chi tiét.

Theo thdi han ma md hinh dé cap ta c6: M6 hinh ngin
han (tac nghiép), md hinh d1 han.




Ngoai ra, c6-thé phan loai mé hinh theo céc chuén muc
khie ma chiing ta khong dé cap d day.

IV. NOI DUNG CUA PHUGNG PHAP MO HINH TRONG
NGHIEN CUU VA PHAN TICH KINH TE

1. Noi dung cd ban chia phuong phap md hinh

D& ap dung phucng phap md hinh, trong d6 sit dung mé
hinh toan kinh t& lam c6ng cu nghién cfu, phan tich cac vin
dé, cic hién tugng kinh t& ching ta cin ti€n hanh cac budc
sau:

a. Ddt vin dé

Chiing ta cAn dién dat rd van dé, hién tugng nao trong
hoat d6ng kinh t& cin quan tim, muc dich 13 gi, cac nguén
lye c6 thé huy dong dé tham gia nghién ctu (con ngudi, tai
chinh, théng tin, thai gian...).

b, M6 hinh hoa

Sau khi xac dinh duge muc dich, yéu cfu cin nghién
iy, ching ta sé tién hanh qua trinh md hinh hoa ddi tugng
lién quan téi vén dé. V& co ban, qué trinh gém cac cong viée:

- Xac dinh cac y&u t8, sy kién cn xem xét cuang cac moi
lién hé truc tiép gita ching ma ta c6 thé cdm nhan bang truc
quan ho#ic cén cit vio co 56 1y ludn da lua chon.

- Lugng hoa cac y&u t8 nay, coi chiing 1a cac bién clia md
hinh. Trong thuc t&, ¢6 nhiéu yéu t& von di mang ban chét
dinh lugng vi vay vin dé chi 1a xac dinh don vi do ludng thich
hop; tuy nhién c6 thé ¢é nhiing y&u t3 dinh tinh ma nhiéu khi
ta cin st dung cic phuong phap trong théng k&, kinh t&
lugng dé€ luong hoa chiing.




__ GIAO TRINHMO HINH TOAN KINH TE,

- Xem xét vai trd clia cc bién s6 va thiét lap cac hé thdc
todn hoc - chl yéu 14 cac phuong trinh - md ta quan hé gita
cac bién. Day thudng 1a phdn quan trong va khé khan nhit
cla qua trinh mé hinh hoa. Dé cé thé lam t6t khau nay
chiing ta cin dua vao cd s6 Iy ludn du manh va dang tin cay
c4 vé& phudng dién kinh t& 1&n toan hoc. K&t thuc cbng viée
nay ta sé c6 dude mé hinh ban dau.

c. Phén tich mé hinh

St dung phucng phap phan tich méd hinh (s& duge trinh
bay chi tiét & phan dudi) dé phan tich. Két qua phan tich c6
thé ding dé hiéu chinh'md hinh (thay d6i vai tro cua bién,
thém, bét bign, thay déi dinh dang phuong trinh...) cho phu
hop véi thuc tién,

d. Gidi thich két qud

Dua vao k&t qua phan tich md hinh ta sé dua ra giai dap
cho vin dé cAn nghién citu. Néu ta thay déi van dé, hoac muc
dich nghién cttu nhung d6i tugng lién quan khéng thay déi
thi vAn ¢6 thé st dung mé hinh sin cb.

2. Thi du minh hoa

Thi du dudi day nhdm minh hoa qua trinh xac lap va su
dung mb hinh toan kinh té trong phén tich kinh t& nén sé
gi6i han trong pham vi don gian.

Thi du 1.2: Khi didu chinh mét séc thué danh vao viée
sén xudt va tiéu thu mot loai hang hoa A (vi du, tang thué
suat). Nha nudc guan tdm téi phan Gng cua thi truong toi

viéc didu chinh nay - thé hién bdi sy thay ddi caa gia ci ciing
nhu lugng hang hoa luu théng - va mudn du kién trude duge




phan Gng nay, dac biét 14 vin dé dinh lugng. TQ 46 ¢6 cin ci
tinh todn mic diéu chinh thich hgp tranh tinh trang bat én
ctia thi trudng.

Ddt vén dé: Dé dap Gng yéu ciu trén, ching ta cén
phén tich tde dong tryce tiép (ngén han) ctia thué d6i véi viéc
sén xut va tiéu thu loai hang hoa A trén thi truong.

M6 hinh hod: D& tugng lién quan t6i van dé cin phén
tich 1a thi trudng hang hoa A ciing su hoat déng cta né trong
trudng hogp ¢6 xuat hién yéu té thué, ching ta s8 mé hinh hoa
ddi tudng nay.

Theo ly thuyét kinh t€ vi m6, chiing ta biét ring c6 méi
ién hé khang khit gifia viée sdn xust {mic cung), tiéu thuy
(mtc ciu) va gid ca hang hoa trén thi trudng vd né bi chi
phéi béi quy luat cung - cau, hon nita, thu& anh hudng téi gia
ca va do dé tac dong 31 mlc cung va miie cAu. Mat khac thuc
tién dién bién cia thi trusng ciing cho théy la cac thi trudng
trong qua trinh hoat ddng c¢6 xu thé huéng vé trang thal can
béng Cac yéu t8& (bién s8) ta cin xem xét 1 miic cung (),
miic cau (D), gia ca (p) va thué (T). Bang cach lap luén tuong
tu nhu trong thi du 1.1, ta ¢é mé hinh:

S=S(p, T) (S = 88/dp > 0).
D =D, T) (D' = aD/dp <0).
S=D.

trong d6 S, D, p 13 c4c bién ndi sinh, T 13 bidn ngoai sinh.

Dé dinh dang cu thé cho cac ham trong mé hinh ta cé thé
s dung cac phudng phép trong kinh t& lugng.

Phén tich: Giai phuong trinh can bing, gia s dude

nghiém 12 p. RG rang psé phu thude vao T nén ta cb thé




vigt p= p(T). Thay p vao cac ham cung, cfu ta tinh duge
Jugng cén bang:
Q=S(p(T), T=D(p (T).T). V6i cac gia thiét. thich hgp

vé mat toan hoc, ta c6 thé tinh dudc cac biu thic: dp/dT,

dQ/dT va ching phan anh tac dong cha thué T tdi gia va
lugng can bang.

Gidi thich két qud: DE phan tich tac dong cua thué T
t6i gia ca va lugng hang hoa luu théng trén thi trudng, vé
mit dinh tinh ta chi can xét d&u cha cac biéu thic dp /dT,
dQ/dT. Néu muén c6 danh gia vé lugng ta can cb thong tin,
dit liéu cu thé cla cac bien dé c6 thé dinh dang chi tiét va
ude luong (dang s6) mo hinh.

V. PHUGONG PHAP PHAN TiCH MO HINH - PHAN TICH
S0 SANH TINH

Sau khi da-xay dung va hidu chinh mé hinh phi hgp véi
hién tugng va qué trinh kinh té, ta c6 thé s dung md hinh
vio cac muc dich khac nhau. Truée tién, ta cén thyc hién
cong vide goi 1a gidi mo hink. Mot cach téng quat, gidi md
hinh 13 vide st dung cic phuong phap toan hoe dé gidi cac hé
thitc cia md hinh - ¢6 thé 13 gial phueng trinh (dai s6 hoac vi,
sai phén), gidi bai toan quy hoach... nham xéac dinh quan hé
tryc ti€p giiia bifn ndi sinh va bién ngoai sinh cung tham 50,
titc 1a ta phai bidu dién dudi dang cac hé thic toén hoc giia
titng bifn ndi sinh theo bién ngoai sinh, tham s& va cé thé
theo bi&n noi sinh khac. Cach bidu dién nay goi la nghiém
ctia mé hinh. Nghiém c6 thé 12 chinh xac hodc x8p xi dudi
dang 181 giai bang s& néu tat ca cac bién ngoai sinh v tham
s6 ¢6 gia tri bing s6 nhung ciing c6 thé dudi dang cac biéu




thitc, cac tham s& (hién hoidc &n) néu bign ngoai sinh, tham s&
¢6 gl tri quy udc tritu tugng. R rang 1a nghiém ctia mé
hinh s& phu thudc cic bién ngoai sinh va tham s6. Didu
. ching ta quan tam phén tich 1a khi bién ngoai sinh thay d8i
g1a tri sé tac ddng nhu th& ndo t6i nghiém. Phin tich nay goi
l1a phdn tich so sdnh tinh. Ching ta sé xét chi tift hon
phuong phap phén tich so sanh tinh va viée tng dung toan
ddi véi phudng phap trong phin duéi day.

1. Do luong sy thay déi ctia bién ndi sinh theo
bi€n ngoai sinh

Phan tich so sdnh tinh @51 héi phdi do ludng su phén
iing, bién dong (tic thoi) cd vé xu hudng, do 16n ctia bign ndi
sinh khi mét bién ngoai sinh ¢6 su thay d6i nhd, con cac bién
ngoai sinh khéc khéng d6i hodc khi cic bién ngoai sinh cng
thay déi. Ching ta c6 thé diang dao ham va vi phan 8 do
ludng sy thay d6i nay.

Gia s nghiém cGa mé hinh ¢6 bién ndi sinh Y phu
thude vao cac bién ngoai sinh X, X,,..,X, hhu sau Y = F(X,,
Xy, X3, trong F ¢6 thé cé cic tham s8 a ,B... Ky hidu X = (X,,
Xaseos Xp), Khi d6 c6 thé vigt Y = F(X, a B...).

a. Do ludong su thay doi tuyét doi
- Xét ham Y = F(X,, X,,..., X)), tai X = X°, goi 14 sy thay déi

ciia Y 1a AY, khi chi ¢6 X; thay d6i mot lugng nhé AX, , tiic la:

AY, = FX,,., X, + AX, .., X) - FX,.,.., X,... X))
Ta ¢6 higng thay d6i trung binh cha Y theo X, la :
AY,

}9=R-




Trong trudng hop F kha vi theo X ta ¢6 tdc d6 thay déi
F(X%)
X,

1

titc thai tai diém X = X° dang xét 1a: p(X,) =

Néu AX, kha nhé thi p(X,)=~ p, vi vy néu AX;= 1 thi
P(X.)=AY..

Thi du 1.3: Chi phi C(Q) phu thude san lugng Q va duge

m6 hinh hoa nhu sau: |
CQ) = Q° — 61,26Q° + 1528,5Q + 2000

Sy thay d6i cia C khi Q tang (giam) mét don vi (chi phi
can bién), ki hidu MC, duge x4c dinh bdi bidu thiic;

: MC(Q) = 3Q% — 122,5@ + 1528.5.
- Trong trudng hdp tat ca cac bi€n ngoai sinh déu thay
481 vdi cac lugng kha nho ky hidu 1aAX . AX,,..,AX |, , dé

tmh su thay d8i ctia bién ndi sinh Y ta dung ¢dng thic xap Xi:

AYm—aFu—AX F x4+ E
X 2

i oX,

AX,

Néu AX,,AX,,..AX  la cac vi phén cua bién ngoai sinh
thi ta cb thé st dung cong thiic vi phan toan phan:

dY = oF dX, + oF dX, +.. +£dX
X X,

1 2 n

- Néu ban than X, lai 13 bién ndi sinh phu thudéc vao mot
hodc nhiéu bign khic thi dé do ludng sy thay déi cla bién Y
theo sy thay déi clia X, ta st dung cong thic tinh dao ham cua
ham hop. __

Thidu [4: Giast Y = F (X, X, =G X)) Y, X, 1a

~ bien noi sinh. X, 12 bién ngoai sinh. Ta ¢6 thé minh hoa quan hé
gifta céc bi¢n qua so do kénh lién hé:




X X > Y
G F /‘\
F .
Khi d6 ta c6:
dy _ oF dX, . oF (L.1)
dx, oX, dX, X, .
(1.1}
anh hudng  anh hudng gidn tiép  anh hudng
téng cong thdng qua X, truc tiép
Thidu 1.5: Giastt Y =F (X, X, X;)
X,=GX)
X.‘ = H (X])$
Y, X, X, 1a bién ndi sinh, X, 12 bién ngoai sinh.

So d6 kénh lién he:

Ta cé:
dy _ _oF dX, N oF dX, N oF (1.2)
dX, X, dX, X, dX, X,
anh huéng anh hudng anh hudng  anh hudng
téng cong gian tiép gian tiép truc tiép

théng qua X, théng qua X,




Thi dy 1.6:

J_ Y=F(X, X,,u,v)

G .
! X X] = G (us V)
\ X2 = H (us V); n, v lé biéﬂ
ngoai sinh

Khi u thay déi, v khong déi, su thay déi tuyét dsi cla Y duoc
tinh theo cong thitc dudi day:

Y| x| oF ex, oF
dul, _, 0X, du 60X, ou du
(1.3)
anh huéng anh hudng anh hudng anh hudng
téng cdng gian tiép gian tiép true tidp

théng qua X, thong qua X,

- Trong trudng hop quan hé gilta bién néi sinh va bién ngoai
sinh khong thé hién dudi dang tudng minh ma dudi dang ham dn
thi d€ tinh st thay déi tuyét déi ta can dp dung cong thiic tinh dao
ham cha ham 4n. Néu bien ndi sinh Y ¢6 lién hé véi cdc bieén
ngoai sinh X, X,,,..., X, duéi dang:

FY. X, X,,...,X)=0
thi phuong trinh trén goi ta phuong trinh ham 4n.
Khi d6 dé tinh dao ham cfia Y theo X, ta dung cong thite:
oY oF &F

(i=1+n) (1.4)

oX,  8X, &Y




Thi du 1.7: Gia sit Y va X,, X, c6 lién hé véi nhau theo
biéu thitc:

Y= X] +X;
RO rang gilta Y va X, X, c6 méi lién hé ham s& nhung dudi

dang ham 4n. Ta can tim %(i: 1,2). Ta c6 thé viét:
< 1
YI-X'+X1=0
ap dung cong thic (1.4) ta tinh dude:
Y

~—=X/Y(i=1,2)
X,

b. Do luong su thay doi twong doi: Hé s6 co gidn

Dé do ti 1¢ chia sy thay déi tuong déi (ttic thoi) ciia bien noi
sinh v6i sy thay déi tuong déi clia 1 bién ngoai sinh, ngudi ta
ding h¢ s6 co gidn (hé s6 co gian riéng). Hé 56 co gidn (do co
gidn) cha bi€n Y theo bién X, tai X = X*, ky hiéu Ia £g (X"} -
duge dinh nghia bdi cong thiic:

X% X°
FX) X; 15)
aX. F(X°)

He 6 nay cho bigt tai X = X”, khi bién X, thay déi 1% thi

Y thay ddi bao nhiéu %. Néu hé s6 co gidn £y (X")>0thi X,Y

ey XY=

thay ddi twong d6i cing huéng, nguge lai s;fr (X) <0 1thi X, Y
thay ddi tuong d6i nguoc hudng.

Neéu muén do ludng su thay ddi tuong dsi cta Y khi t4t ca
cdc bi€n ngoai sinh déu thay déi (tuong déi) theo cling mét ti lé
ta dung he s6 co gidn chung (toan phdn) duge tinh theo cong
thic dudi day:




ex (X = D ex (X9 (1.6)
j=l

trong d6 £y (X") 12 hé s6 co gidn (rieng) cia Y theo X; tinh tai
X". £" cho ching ta biét tai X = X', ti 1& % thay ddi cia Y khi
tat cd cac bién X, cling thay déi 1%. Xu hudng thay d6i cia Y
phu thudc vao ddu va do 18n cia cc hé s6 co gidn riéng.

Néi chung hé 86 co gidn clia Y (riéng hoac toan phan) phu
thuoc diém chiing ta tinh, tic 1a phu thudc vao cdc bién ngoai
sinh. Tuy nhién, néu quan hé giita Y va cac bién ngoai sinh ¢6
dang:

Y = X X5 X
vél @, ....a, 12 cic tham s6 (dang ham Cobb ~ Douglas),
khi d6 cé thé ching minh dugc rang:
gL Xy=a, (i=1+n) (1.7

va do dé:
' =) ¢, (1.8)
=1

Thi du 1.8: Véi Q 1a mtc san lugng, K 1a von va L 1a
khéi lugng lao déng dude st dung ngudi ta ¢6 mé hinh quen
thude (m6 hinh ham sdn xuft), gid stt ¢6 dang: Q = aK“L” véi
@, B>0.Taco el =a, el = vae¥=a+f.

Néu Y, X, > 0, khi d6 hé s6 co gidn £y c6 thé tinh theo
cong thic:
¢y - 0(LnY)/d(LnX) (1.9)
trong dé LnY, LnX, la loga co 58 ty nhién ctia Y, X,

Sir dung céc quy tic tinh dao ham, ta ¢6 thé chiing minh cdc
cong thic sau:




Cho - U=G(X),V=HX)
Néu Y=UVthi g, =& +¢&, (1.10)
Néu Y=UNVthig =¢] g} (1.11)

Néu goiﬁl?— ta ham cén bién - ky hiéu 13 MF, - va goi X
X, X,
12 ham trung binh - ky hiéu 1a AF. - ciia Y theo X, thi:
MF,
Y

g, = —- 1.2
S aF (1.2)

2. Tinh hé s6 tang truéng (nhip tang trudng)

Néu trong truong hop mé hinh 6 bién ngoai sinh 13 bién
thoi gian, khi ndy su bi€n dong clia bién noi sinh theo thoi gian
dugc do bang hé s6 ting trudng (nhip tang trudng). He s tang
trudng cua mot bién do i 1& bign dong cha bién theo don vi thai
gian.

Gia st Y = F(X,, X,,... X,, 1) v6i t 12 bién thdi gian. Heé s6
tang trudng clia Y - ky hiéu 1 ry - duoc dinh nghia theo cong
thic:

oY

Thong thudng ry duge tinh theo ti 16 %.

Thi du 1.9: Véi cong thic tinh 13i kép lién tuc, ta ¢ lugng
tién thu duoc tai thoi diém t (V) tinh theo cong thic: V, = V,e™
trong do6: V14 vén goc, r 12 14i suat, t 12 thoi gian.

&,

He¢ s6 tang trudng coa V, I r, = —31— =T.
H

(1.3)




N&u thdi gian t khéng qud dai hoac 13i sudt r tinh theo timg
chu k¥ thi cong thic trén ¢ dang:
V =V, (1 + 1) va do d6 hé sG tang truong cua V la La(l
+1) = I -
Tix cong thirc dinh nghiia hé s6 tang trudng va cac quy tac tinh
" dao hiim, ta c6 thé chitng minh cic cong thic sau:

Cho U=G (), V=H()
Néu Y=UV thi ry =Ty + Iy (1.14)
Néu Y=U+V " thi ‘U r, + v r, {1.16)
U+V U+V
Néu Y = U-V thi U L, - v I, (1.17)
. U-v U-v

Téng quat hon, néu bién ndi sinh phu thudc thdi gian mot cach
gian ti€p thong qua su phu thudc vao thdi gian cba cdc bién khac,
tic | ham s6 ¢6 dang: Y = FX(t), Xy(0),..., Xt  khi d6 hé so
tang trudng clia Y ¢6 thé tinh dua vao he s6 tang trudng cla cdc bién
X, theo cong thc:

r\'.'= Zgl‘xflrxl 4 (1-18)
=l

trong dé g:’ Ja hé so.co gidn clia Y theo X, va ry 12 hé s6 tang
trudng cua X, | ' |
3..Tinh hé sé6 thay thé (bd sung, chuyén ddi)

Gia st Y = F(X,, X5oo.o X,). tai X = X' gid tri (wong Ung
cha Y 12 Y = F(X%) = Y". Van dé dat ra 12 néu ta cho hai bién
ngoai sinh thay déi vi ¢6 dinh céc bién khac sao cho Y khong




déi, tdc 12 Y = Y", thi su thay déi cia hai bi€n nay phai theo
1i 1&¢ nao? Tuy thudc vao ¥ nghia thuc tién clia hai bién, ti 1&
nay ¢6 thé goi la 1 1& (h¢ s0) thay th€ (vi du: thay the gitra vén
va lao dong), ty 1& bd sung (vi du: b sung gilta hai mat hang), it
Ié chuyén déi (vi du: chuyén doi gitia tieu dung hien tai va tiéu
dimg wong lai). Ta ¢6 thé tinh hé s6 nay nhu sau:

Theo céng thiic vi phén toan phan ta ¢6:

dX ﬁr—-dX +. +~——dX
X 0x

| 2 ]
Gia sir ta cho cdc bién X, X, bién déi, do Y va X, (k #1i,))
khong déi nén:

0= 6}_ oF |
X, oX !
dX, oX,
suy ra: _ a-fz—raT» (1.1%
'

. dX. R L s } o eas
Néu a?‘< 0 thi ta néi rang X, c6 the thay the (chuyen do1)

i

duge cho X (tai X=X vavéitlé —— dX, , ti & nay cho ta biét

i
khi giam (tang) mic X; mét don vi thi phai tang (giam) mic X;
bao nhiéu don vi dé giit nguyén miic cliia Y vi duge goi la he s0

thay thé (can bién) ciia X, cho X;.

. dX, . . .
Néu —ix—‘ > 0 thi ta néi rang X,. X, bo sung cho nhau (tal
i
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Lo dXo L e .,
X=X vatle E}—(’— t1 1¢ nay cho ta biét khi tang (giam)
}
mitc X; mot don vi ki phai tang (giam) mifc X; bao nhiéu don vi
dé gilr nguyén muc coa Y va dugc goi 1a hé 56 bd sung (can
bien) clia X, cho X

Néu ax, = 0 thi ta néi rang X, X, khong thé thay thé (hoac

d]

bo sung) cho nhau (tai X = X').

Luu ¥ rdng cdc hé s6 thay thé (hoac bd sung) trong trudng hop
tong quat s& phu thudc vao diém ching ta tinh ching.

VI. AP DUNG PHAN TiCH MO HINH DOI VOI MOT
SO MO HINH KINH TE PHO BIEN

Véi phuong phap phan tich so sanh tinh dd dugce gidi thi¢u
¢ muc trén, ching ta ¢6 thé su dung dé phan tich mot s6 mo
hinh kinh 1€ phé bi¢n: nhimg mé hinh di duge 1i thuyét kinh 1€
dinh dang.

1. Mo hinh toi uu

Cac mo hinh t61 vu thudng duge sir dung trong phan tich
kinh t€ vi mé nham nghién ciru cdc hoat dong chi tiél ctia co
ché thi trudomg, dé cap 1Gi cac tinh hudng khi mot nén kinh 1€
gidi ddp cdc van dé kinh t€ to ban (san xuat cdi gi, nhu the
nio, va cho ai). Thong qua cdc mo6 hinh t8i wu ta ¢é thé phan
tich cdch tng xu, hanh vi ca céc tac nhan kinh t€ khi ho theo
dudi muc dich cua minh. Trong pham vi chuong trinh mén
hoc, chiing ta lam quen vdi mot s6 moé hinh dé cap téi hanh vi
san XuAat va tiéu dong.
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i,

a. M6 hinh phdn tich hanh vi sdn xudt

San xuat dugc hiéu la m6t quéa trinh bién déi ddu vao
(cdc y&u & san xudt, cdc ngudn luc) thanh ddu ra (san phdm
vat chat, dich vu). Tdc nhéan thiuc hién quad trinh san xudt goi
la doanh nghiép. Trong kinh té thi trudng, doanh nghiép tham
gia hoat dong san xudt, kinh doanh vi muc tiéu lgi nhuan, hon
nita la lc}i nhuan cuc dai {dic biét khi ching ta xét vé dai
han). Dé dat muc tiéu nay, doanh nghiép phai lua chon céc
loai véu té san xudt cung mitc do su dung, mic san lugng
cung itng cho thi trudng va gid ban san pham can ci vao thuc
luc cuia doanh nghirf:pl (trinh d6 cong nghé, trinh d6 quan i,
kha niang ngudn tu ¢d...) va cdc diéu kién lién quan téi thi
trudong dau vao va thi trudng dau ra. Toan bg qud  trinh tuva
chon nay 1a hanh vi cia doanh nghiép. Nhu vay, hanh vi cta
doanh nghiép ¢6 lién quan t4i:

- Tinh trang cong nghé cua doanh nghiép (bao ham ca
trinh d6 quan i, diéu hanh)

- Céc diéu kién trén thi trudng yéu 16 san xudt, trong dé
doanh nghiép véi tu cach la ngudi mua

- Cac diéu kién trén thi trudng san pham, trong d6 doanh
nghiép véi tu cdch 1a ngudi ban.

Mot s6 mo hinh sau day thiréfng diing dé phan tich hanh vi
cua doanh nghiép:

+ M6 hinh ham san xuit

D€ mo 14 tinh trang cong nghé clia doanh nghiép chiing ta
s€ st dung mo hinh hdm sdn xudt. Pay 12 mo hinh don gidn vi
chi ¢é mot bién ndi sinh va mét phuong trinh.

M6 hinh hoa céong nghé: Gia sit voi trinh d6 cong nghé

¥ Tudng Dol hoo Kinhité Qu
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hi¢n ¢6 doanh nghiép c6 thé sir dung n loai YU 1§ dé tao ra san
pham va néu cdc yéu 16 duoe st dung 6 muc X,...., X, doanh
nghiép thu duoe Q don vi san pham (dang hién vat hOc].C gid ).
Nhu vay ¢6 mét moéi quan hé giita mdc sir dung cdc yéu 16 va
mic san luong va quan hé nay dic trung cho tinh trang cong
nghé cla doanh nghiép. Ta s& thd hien quan hé nay bang quan
hc ham s6: Q =F(X,..., .y X,,) - hoac viét gon hon Q = F(X) véi X
= (X,..... X} - v& poi 12 ham san xuat cha doanh nghiep. Mo
hinh ham sdn xuét cé bién noi sinh 13 mic san lugng Q. cdc
bién ngoai sinh 1a mdc sit dung cic y&u t6 X,...., X, va cd thé
chifa cic tham s6. Luu ¥ ring him san xuat 1a ham mo 1 guan
h¢ gilta kel qua sin Xudt ¢6 hicu qua nhat (vé mat ki thuat) phu
thudc vao cdc yéu 16 san xuat.

Ching ta ¢6 the diing mé hinh ham sin xudt gop dé mo ta
tinh trang céng nghé ctia moét nganh. mot vung, thim chi nén
san Xuft cla quéc gia. V& ham gop. cic yéu to thudng dugc
nhém gop thanh cic yéu t§ chinh 1a vén. lao dong, tai nguyén,
ngodi ra ¢6 thé dé cap t6i tién bo ki thuat.

Thi du 1.10:

+ VGi 6 ligu Viet Nam 1986-1995 (theo Nién giam théng
ké), wéc lugng duge ham san xudt: Q = 751 14K 7S] iaghuiza
trong d6 Q, K, L: Gid tri san xudt, von vi lao dong, t Bién ihdi
gian, e: Co sd tu nhién.

+ Véi so ligu clia nude Ao tir 1951-1955 trong nong nghiép
nguot ta ude lugng duoc:
Q =7 43gxil.[1635K[J.ﬁ]'.I‘ELH_M‘J:{

trong do6 Q. K, L: Gi4 tri san xudt, vén va lao dong X: Ngudn
tai nguyén dugc khai théc.
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+ Céc dang ham san xuat pho bién la:
- Dang tuyén tinh: _
Q=aX, +a,X, + ... +3,X,

Dac diém quan trong nhat ctia ham dang tuyét tinh 12 hé s6
thay th& gilia cdc bién khong doi. Co thé dé dang tinh duoc hé
$6 thay the cua X, cho X, 1a: c(i, j) = -a fa;.

- Ham san xuat dang Cobb-Douglas véi vén la lao dong:

_ Q=aK°L’véia, . f >0 la cic tham s6.
trong d6: Y 1a san lugng, K 1a von, L la lao dong.

Phdn tich mé hinh: tdac dong cua yéu (6 san xudt toi sdn
luong

Véi cong cu J1a ham san xuat va mot s ham kinh t¢ dan
Xuat tir ham nay ching ta ¢6 thé phan tich chi tié€t hon tinh trang
cong nghé cua doanh nghiép trong viéc sir dung ¢é hiéu qua cde
yéu 1o,

+ V& mat ngan han, véi cong nghé hién ¢, doanh nghiép
chi ¢6 kha nang thay déi mot s6 yéu 16 ¢ tinh luu dong. Chiing
ta c6 thé do ludng hiéu qua clia viéc sir dung cac yéu 6 dé bang
cac thudc do sau:

- Nang sudt bién clia yéu 6 i {(s&n pham hién vét bién): MP,
_ ¢F

oX,

MP, cho ching ta biét khi doanh nghiép ¢6 dinh mic su
dung cdc yéu to khdc va tang (giam) muc sir dung yéu o i thi
mufc san fuong s€ ting (giam) bao nhiéu don vi. V&1 ¥ nghia nhu
trén, MP, thutng dugc gia thiét 1a duwong.
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. . L F(X
- Nang suat trung binh cla yéu td i: AP, = Lt}

- D6 co gidn cua Q theo yéu 16 i: £y
- He 56 thay the gilta y&u 16 i va y&u 10 j:
MP,

dX 7dX =-
: MP,

Trong tinh huéng doanh nghiép chi c6 kha nang thay doi
duve yéu t6 i con cde yéu 16 khic khong thay d6i duge (c6 dinh)
th viee su dung y&u 16 i & miic ¢6 lgi nhat s& 13 ¢ mie ma nang
suat trung binh clla v&€u 16 1 dat cue dai. Tinh hudng nay duoc
201 la tinh hudng 101 vu vé mat ki thuat. Xem xét tinh huéng
nay chung ta ¢ mo hinh:

F(X)
——— — max

X

C6 thé chimg minh diéu kién cdn (v&i nhiéu dang ham ciing
la dicu kién du) d6i véi nghiem (X'): X', phéi [a nghiém cla
phuong trink:

PO _ oF
X, oX

1

(1.20)

Do vé& trdi clia phuong trinh chinh 13 AP, con v€ phai 1a MP,
vi vay khi doanh nghiép sl dung yéu t6 i & mic ma ning suat
bién ciia yéu t6 bang nang suat trung binh thi s& dat t6i uu vé
mat K1 thuat. '

+ V& mat dai han, doanh nghiép ¢6 kha nang thay déi tat
ca cdc yéu 16 va tinh hudng duogc quan tam la khi tat ca cac
yéu 16 déu thay déi theo ciing mot ti i¢ (tuyét do6i, trong déi)
thi tdc dong nay anh hudng nhu thé nio t6i sin luong. Khi
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nay ching ta d€ cap t6i van deé tang qui md va hiéu qua
(Return to Scale).

Cho ham san xuat Q = F(X,, Xyerey X)), VOI AX=(AX,,
AX,.... AX,).1a néi quy mo san xuat tang vai he s6 A(A > 1).
Néu:

F(AX)> A.F(X) thi cong nghé sin xust (img véi ham san
Xudt) goi 1a tang qui mo ¢6 hiéu qua (hiéu qua tang theo quy
md).

F(AX) < A.F(X) thi cong nghé san xuat gol 1a tang qui mé
khong c6 hiéu qua (hiu qua giam theo quy md).

F(AX)=A.F(X) thi cong nghé san xudt gol 13 1ang qui mo
khong thay doi hiéu qua (hi¢u qua khong déi theo qui mo).

D¢ do hiéu qua theo qui mé (tuong déi) ta diing do co  gidn
toan phén clia Q theo cic yéu t6:

e¥=)"e]
=l
Thi du 1.11: Xét ham san xuat dang Cobb-Douglas véi hai
yéu 16 von (K) va lao dong (L):
Q=aK*L*
Day la ham san xuat ¢6 he s6 co gidn cha san lugng Q theo

cdc bién khong déi, s,? =, g,? = Bva khi tdng qui mé san

xuat A l4n thi ket qué san xuat tang A*** 14n.

Nhu vay d6i v6i ham nay hiéu qua tang (giam, khong ddi)
theo quy mé khi va chi khi o + B > (<, =)1. Ta hdy xét nang sust
bién cua cdc yéu ts:

MP, =99=aa1<“"Lf’ (1.21)
K
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MP, F—Q = afKL* (1.22)
MP, / MP, _fﬁj [-L_J (1.23)
B

+ Mo hinh t6i wvu vé mat kinh t¢ ctia qua trinh san xuat

Ddt vdn dé: SUr dung cic mo hinh mé 1a cong nghé san
xuat cua doanh nghiép dé phan tich ta méi chi dat duge 161 wu
vé ki thudt. chua tinh 1¢i cdce diéu kién bén ngoai: thi truong
dau vao. Dot véi doanh nghiép. cdc diéu kién lien quan dén thi
truong dau vao duoe thé hién thong qua gid ciia cdc yéir 167 sdn
udr. Day la nguon thong tin doanh nghiép khéng thé bo qua
khi lva chon muc st dung cdc yéu t6. Hon nita. v&i nhicu ham
san xudt {(céng nghé) cho phép cic doanh nghiép trong ching
muc nhit dinh ¢6 thé sir dung linh hoat cdc y€u 16. Bicu nay
tao kha nang cho doanh nghiép ¢6 thé lua chon nhi€u 16 hop sir
dung yé€u 16 theo muc dich cita ho. Doanh nghiép ¢o the gap
hai tinh hudng. M6t i véi mac san luong du kién san xual.
doanh nghiép phai tiéu t6n mot khoan chi phi dé thuc hién,
duong nhien la doanh nghiép mong musn lua chon 16 hop st
dung cdc y&u 18 sao cho mic chi phi la thap nhdt - cuc tiéu
hod chi phi. Hai Ia, véi s6 kinh phi dau tu an dinh truée. doanh
nghi€p mudn lya chon (8 hop st dung cac y&u td sao cho mire
sdn lieong 1a cao nhat - 161 da hod san luong. Cdc tinh hudng
trén goi 1a tinh huéng 67 1 vé kink 16'vi néu gid bdn sin pham
cua doanh nghiép khong déi, doanh nghi¢p tiéu thu dugc hét
san tuong thi ¢a hai tinh huéng trén déu dem lai loi nhuan toi
da cho doanh nghiép.

36" Trudng Bai hoc Kinh 16 Quéc ddn
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Mé hinh hod: Gia su ham san xuat cila doanh nghiép la Q
=F(X,, X5...., X,) va gid cia cidc yéu td la w, wy,..., W,

+ Tinh huéng cuc tieu hod chi phi: Goi Q la muic sin lugng
doanh nghiép dur kién san xudt. Doanh nghiép str dung cic yéu
t6 & mite X, X,,.... X, d€ san xudt Q. nhur vay vdi ham san xuat
trén s& phai ¢6 diéu kién F (X,. X,..... X,) = Q. dicu ki¢n nay goi
14 rang budc vé san lugng. Dong thai doanh nghi¢p sé phai chi
mot khodn 2 > w X,

=1

Nhur vay, tng vt tinh hudng nay ta ¢cé mo hinh MHIC:
MinZ = ZWIXI
r=|

véi diéu kién F (X, X,,.... X)) = Q
trong dé bi€n ndi sinh 14 Z, X, X,..... X,. bi¢n ngoai sinh 1a Q.
W, Wy,eery W,

+ Tinh hudng 161 da hoa san lugng: Goi K 1a kinh phi doanh
nghiép du ki€n dau tu mua cic yéu té véi miic X X
X, dé san xudt. Vi gid céc yéu t6 da cho s€ ¢6 ZwiXi =K,

=1
diéu kién nay goi 13 rang budc vé chi phi. Mic san lugng tuong
tng s& la:
Q=(X,. X5, X,).
imng vaéi tinh hudéng nay ta ¢é md hinh MHID:
Max Q = F (X, X,..... X))

H
v6i didu kien Y wX, =K

i=|

USng Dol hoc Kinh 16 Quée dan = -1 87
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trong d6 bién noi sinh 12 Q, X, X,,..., X, bién ngoai sinh 1a K,

Trong ca hai tinh huéng, cdc mé hinh tuong tng déu 1a cdc
biti todn cyc tri ¢ rang budc.

Phdn tich mo hinh : Ta s€ thyuc hién viée phan tich mo hinh
MHIC. d6i v6i mé hinh MHID cach 1am va két qua hoan toan
frong .

+ Giai mé hinh: Lap ham Lagrange cua bai toan:

LX) X X 1) = 2, WX+ 4 (Q-F (X, Xpes X))

=1

Xét hé phuong trinh:
oL
—=0(i=1+n *
X ( )y ()
oL
=0 * %
Y (**)

Ky hiéu nghiém 161 uu 1a X', (i= 1 +n), khi d6 diéu ki¢n
cdn cha t6i uvu 1 X', phai thoa méan hé phuong trinh trén. Trong
thuc t&, d6i véi nhiéu dang ham F, diéu kién can ciing 13 diéu
kién d.

Tacé izwi —Aizo (i=1+n)

X oX,

W wi _ .- P, . N .
suy ra 5F = T = A V&l moi cap i, j (1 # J). Nhu vay nhém
oxX, X,

1 1

phuong trinh (¥} ¢6 thé viét lai:

Trudng Dt hoc Kinh:




OF
Wi _ 9%, vGi moi i #j (1.24)
w, OF

X, -

Phong trinh (**) chinh 1a diéu kién rang budc vé san
lugng. V& trai ctia (1.24) 1a ty gia cha yéu (6 i, j; v€ phai chinh
Ia hé s0 thay thé giita hai y&u 18 ndy. Vay ta c6 thé noi, diéu kién
can cla viéc sir dung t6i uu cdc yéu t6 la & mikc ma tai dé ti 1é
thay thé giita cdc yéu t6 bang ti gid cha ching. Dé xac dinh
nghiém ciia mo hinh ta cin gidi hé phuong trinh gém hé (1.23)
va ring budc vé san lugng. Ky hiéu tri 161 wu 1a TC va gid tri cua
nhan tit Lagrange 14 A . R& rang TC phu thudc vao san lugng Q,
gia cdc yéu td va cdc tham s6 khdc trong ham san xudt nén ta co
thé vict TC = TC(Q, W,, W,...., w,) vi duoc goi 1a ham ©6ng chi phi
cua doanh nghiép img v&i mitc san lugng Q va mdc gia w,, w,....,
w,. Nhiéu khi ching ta ¢§ dinh méc gid w,, W,,..., W, va chi xét TC
nhu [3 ham ctia Q.

Dasi vi mé hinh MHID, sau khi phan tich ta ciing s& thu dugc
két qua nhu biéu thitc (1.24). -

Phadn tich so sénh tinh: Phén tich tdc déng cua sdn luong,
gid yéu té toi chi phi _ '

Tir ham téng chi phi TC(Q, w,, W,,..., W,) ¢6 thé din xudt cdc
ham chi phi trung binh AC, chi phi bién MC:

TC

ACQ)=—

Q 3
Mc(@Q)= 2

Q
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Tir cdc ham nay ¢ thé tinh h¢ 56 co gidn cla téng chi phi.
chi phi trung binh. chi phi bién theo sian juong.

Nguot ta di chiing minh duoge rang vai TCQ. w,. w,...w)
duge xdc dinh tir mé hinh MHIC thi:

MC(Q) = / (1.25)
AC X véii=1+n (1.26)
ép,

Tt (1.24) ta thdy néu tat ca gid y€u to déu bién dong theo
cung ti 1. thi hé (1.24) khong d6i do dé X, s& khéng déi.
Thi du 1.12: Ham san xual cua doanh nghiép cé dang
Q=25K"™'L"" trong d6 Q: san lugng. K: vén, L: Lao déng. Cho
gtd von py = 12, gid lao dong p, = 3.
a. Tinh mdc sit dung K. L d¢ san xuat san luong Q=
Q. = 1250 vé&i chi phi nho nhat.
b. Tinh he s6 co gian cha téng chi phi theo san luong tai Q...
¢. Néu gid von va lao dong déu tang 10% véi mike san luong
nhu trde. mic sir dung vén, lao déng t6i uu sé thay d6i nhu the
nao?
d. Phén tich tdc dong cua gid von, lao dong t6i 18ng chi
phi.
(+iui: Theo mod hinh MHIC ta ¢ bii todn:
Min (12K + 3L}

Vai diéu kien 25K"™L™ = 1250

4. Nghiém t6i vu, K', L, 1a nghi¢m ctia hé phuong trinh:
MP,/ MP, = p./p,

40 Trudng Bai hoc Kinh & Quéc dan
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25K™ML = 1250
S dung (1.23) véia=0.5:$=0,5
ta c6: MP/ MP, = (0,5/0,5) (L/K} = p/p, = 4. suy ra L = 4K.
Thay L = 4K vao rang budc san luong ta duoe 50K = 1250.
Két qua la K" =25, L" = 100.
b. Ta cé thé tinh dugc mitc chi phi thip nhat TC(Q‘,) = 600 do
do AC(Q,) = 600/1250 = 0.48.

Theo (1.25), MC(Q,) = A —m
= 3/12.5(K (LY = 6/12,5.
Hé s6 co gidn cla tong chi phi theo san lugng tai Q, theo
cong thic (1.12) s& 1a &5 =M-(;—"(9ﬁ
AC(Q,)
¢. Vi gid cic yéu 16 déu tang cing ti 1 nén K, L' khong
ddi.

~6/(12,5%0.48) =1.

BTC_K.=2S>0’6TC

¥ L
nén khi gid von, lao dong tang thi chi phi s& tang.
+ Mo hinh t6i da hod loi nhudn cua doanh nghiép

d. Theo (1.26), ta cb =L =100>0

Ddt vdn dé: Nhu ching ta di biét, muc tiéu cia doanh
nghiép 1a loi nhuan t6i da. Dé dat muc tiéu nay, doanh
nghiép phai xir Iy quan hé giita doanh nghiép - thi trudng dau
viio vt doanh nghiép - thi trudng ddu ra. Doanh nghiép phai
biét két hop gilra tSi wu vé ki thuat, vé kinh (& véi cdc diéu
kién trong thi trudng dau ra. Cac diéu kién nay bao gom:




3
s

- Vi th& clia doanh nghiép trén thi trudmg (thi phan cta doanh
nghi¢p)

- Sy hinh thanh gid ban sdn phdm cba doanh nghiép.

Doanh nghiém s& tinh todn mitc cung sén pham cho thi
trudng va gid ban dé 16i da hod lgi nhuan. V& y nghia do
ngudi ta goi mo hinh nay }a mo hinh xéc dinth mc cung. Tuy -
thude vao vi trf th€ cla doanh nghiép trén thi trudng dau ra sé
¢ cach tinh khiac nhau. Ta s¢ xét hat loal hinh doanh nghiép:
canh tranh hoan hao va doc quyén.

Mé hinh hod: Ki hieu TR(Q)) la doanh thu ki doash nghiép
cung Ung va tiéu thu trén thi trudng mic san lugng Q. Ta ¢ cac
dinh nghia doanh thu bién (MR) va deanh thu trung binh (AR) sau
day:

MR(Q)=%
TR

AR(Q) = —
Q) 3

Goi TC (Q) 1a chi phi twong iing vdi Q (c6 tinh t6i t5i wu vé
kinh t€), loi nhuén sé& 1a:
I(Q) = TR(Q) - T(Q)
D& xac dinh mitc sén lugng lam t6i da hoa lgi nhuan
(mile cung) cna doanh nghiép ta ¢6 mé hinh: .
Max 7(Q) (1.27)
mé hinh ¢é bién néi sinh 14 Q, 7 ; bi€n ngoai sinh 13 cic bién
_ngoai sinh (khac Q) ¢6 mat trong cc haim TR va TC.

Phdn tich mé hinh
+ Giai mé hinh:




dIR _dTC

Diéu kién can cia t6i wu 1a: (1.28)

Nhu vay diéu kién cdn dé muc saa lugng lam 6t da hod loi
nhuan 12 tai mitc nay doanh thu bicn hang chi phi bién.

+ Trudng hop doanh nghiép canh tranh hoan hao: doanh
nghi¢p 1a ngudri chdp nhén gia nén £1a bdn san pham (p) 1a bién
ngoai sinh va p khong déi theo mdc cung cua doanh nghiép.
Doanh nghiép can cw vao ham san xuit, him chi phi va gia p dé
xac dinh mic cung 16i da ho# lgi nhuén. Ta ¢6 TR(Q) = p Q nén
mé hinh (1.27) chi ¢ mot bien noi sinh 13 Q. Do MR =p, vi vay
(1.28) s 1a:
- p = MC(Q) (1.29)
tic la d61 véi doanh nghidp canh tranh hoan hao, ho sé&
chon san lugng dem cung ttng cho thi truong ¢ mic ma chi
phi bién bing gia ban. Phuong trinh (1.29) thé hién giita
mic cung cia doanh nghiép ~a gia ban trén thi trudng
nhung dudi dang ham ngude.

+ Trudng hgp doanh nghiép ddc quyén: Do khéng ¢é sin
phim canh tranh thay thé nén doanh nghiép c6 toan quyén
quy dinh gid ban v mitc cung d€ 16 da hod lgi nhuan va mdc
cdu cta thi trudng bing mifc cung cla doanh nghiép. Nhu vay
gid bdn sin phdm cia doanh nghigp phu thuéc vio mitc cung
chia doanh nghiép. tirc 1a p = p(Q); trong trudng hgp nay mo
hinh (1.27) c6 hai bi€n noi sinh pvaqQ.

‘Thong thudng p 12 hAm nghich bién ciia Q nén ¢é 16n tai
ham nguge Q = Q(p). Thuc chat, ca hai ham p = p(Q) va
Q = Q(p) déu thé hi¢n cing mot méi quan heé, dé 1a quan hé
gitta gid va mic cdu cita thi trudmg. Néu biéu dién quan.hé
nay bing ham Q = Q(p) thi ham nay goi 1a ham cdu (xuo6i). ¥
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nghia cia né 1a: néu doanh nghiép doc quyén dinh gid la p
thi mic cdu cda thi trudng (ciing 1a mac cung cla doanh
nghiép) s& 1a Q(p). Néu biéu dién quan hé nay bang ham
p = p(Q) thi ham nay goi 1a him cdu (nguoc), ¥ nghia cua
né la: néu doanh nghiép doc quyén cung dng cho thi truong
mirc Q thi phai dinh gid 1% p thi méi can bang mic cau cha
thi trudng. Khi xét doanh nghi¢p déc quyén, ham ciu cla
thi truong thudng duoc cho dudi dang ham cdu ngugc. Vdi

ham cau nguoc. TR = p(Q)Q nén MR= p(Q) + —dd—gQ do dé

(1.28} tr& thanh:

2@+ Lo me) (1.30)
dQ
Dé gidi mo hinh - xdc dinh mic cung lam 16i da hod loi
nhudn - ta can giai phuong trinh (1.28) hoic cac bién thé cila nd
(1.29), (1.30) va ¢6 theé can kiém tra diéu kién du ciia nghiém.
+ Phan tich so sdnh tinh: Ky hieu Q*, 7”13 miic san luong
t81 da hod 1¢i nhuan va mic loi nhuan t6i da. RS rang Q°, 7’
phu thuéc cac bién ngoai sinh cé trong mo hinh (1.27) va
ching duge goi 13 him cung, ham Igi nhuin cla doanh
nghi¢p. D¢ phan tich tic déng ciia bién ngoai sinh 161 Q°, 7°
ta ¢6 thé sit dung cong thitc tinh dao ciia ham 4n vi c6
thé coi (1.28) nhwr phuong trinh ham 4n. Ngudi ta di ching
minh duge rang:

+ D61 v6i dounh nghiép canh tranh hoin hio ta s& c6:

(3?1' .
— = (L.31}
p




L omiong  Gidi thigu mi-hinh fodi kinh 16

Thi dy 1.13:

Mot doanh nghiép ¢6 ham tong doanh thu TR = 58Q - 0,5Q°
va ham téng chi phi TC = 1730 - 8,507 + 97Q + FC trong d6 Q
la san lugng va FC {a chi phi cé dirh.

a. Véi FC = 4, hay xéac dinh nudc san jugng 101 da hod lo1.

b. Hiy phan tich tic dong cta chi phi ¢6 dinh FC t6i mic san
luong 161 da héa 1gi nhuan va mic lgi nhuén to1 da.

Gidi: a. Ta cé MR = 58 — Q, MC = Q* - 17Q + 97, theo
(1.26) ta co:

58-Q=Q"—17Q+97 (i)

Giai phuong trinh bac 2 d61 voi Q ta duoe 2 nghiém la 3 va
13. Thir vao didu kién da cta (8t wu ta duge Q" = 13.

b. Chi phi ¢& dinh FC khong ¢6 mat trong (i) nén Q  khong
phu thuoc FC.

Do z'= TR(Q) + 1/3Q *+8,5Q"%-97Q - FC nén
dr’
dFC
nhuan t&i da.

=—-1<0 do dé FC tic dong nguge chiéu 15i mic lgi

Thi du 1.14: Mot doanh nghiép canh tranh hoan hio cé
ham chi phi bién MC = 2Q* — 12Q + 25, chi phi ¢6 dinh FC va gid
bin san pham p.

a. Hiy xdc dinh ham téng chi phi TC véi FC = 20. Véi b
= 39 hay xdc dinh mic san lugng va mic gt nhuan t6i vu.

b. Néu gia p ting 10% thi mdc san lugng, loi nhuan 161 wu
sé bién dong nhu thé nao?

Giai.

a. Ta ¢6 TC = | MCdQ + FC =2/3Q" —6Q" +25Q +20.
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Theo (1.29) ta c6 p=2Q° - 120+25 (i)

Gidi phuong trinh trén v6i p = 39, loai bo nghiém am. kiém
tra di€u kién du cha (8i uu ta duoe Q' =72 7" ~ 1433

b. Trudc hét ta cin tinh hé 6 co gidn coa Q" va x'
theo gid p. B¢ timh dq?) ta c6 thé dp dung céng thie tinh
dao ham ham 4n vi Q" la nghiém cta (ii). Ta c6 thé vist:
p-2Q°°+12Q°-25=0
Goi bidu thite & v& trai 1a F(p.Q), suy ra:

., oF
dQQ B op B 1 _ 1
dp ©OF 0 —4Q" +12  4Q° -12

=P _ thayp-3, @

_dQ” p
dp Q (4Q -12)Q".

Nhu vay 8;‘)‘
= 7 ta tinh duoc:

eV =348.

P

Theo (1L31)tacé 27— =7
op
syra &7 =3 P (7,30)/1433~ 19,

dp =
Nhu vay n€u gia p tang 1% thi mic san lugng 61 wu tang
0.348% va loi nhuan tang 1.9% do dé néu gia p tang 10% thi
mikc san luong s& tang ~ 3.48% va loi nhuén tang 19%,.
Thi du 1.15: Mot cong ty canh tranh hodn hao cé ham téng
chiphf TC=Q = Q*+ | v6i Q > .




i

a. Vai gia thi truong 12 p, hay viét phuong trinh xdc dinh
ham cung cla céng ty.

b. Hay phan tich tdc dong ctia gid p 161 miic cung 18i da hod
lgi nhuén va 61 mitc [gi nhuan 16i da ctia cong ty.

Giai: a. Theo (1.29) ta ¢6 phuong trinh xé4c dinh ham cung:

P=3Q-2Q.
b. Ta phai tim Ei(—iQ— va —dir— . Ap dung céch tinh dao ham
’ P p

ham 4an d6i véi phuong trinh trong cau a, fa cé
d ) . > P - :

Q = .1 .Vé& Q > 1, hién nhién Q. > 0.

dp  6Q 2 dp

Mat khic ta ¢6 ddiz()' >0.Vay khi gia p tang thi mic
‘ p
cung va loi nhuéan cia doanh nghiép déu tang.

Thi du 1.16:

Doanh nghiép doc quyén ¢ ham cdu (nguoc): p = 490 — 2Q va
ham tng chi phi: TC = 0,5Q°AD" trong d6 Q 12 san luong va
AD 12 chi phi quang cdo.

a. V6i AD = 9, hay xdc dinh mic san lugng va gid ban
101 .

b. Hiay phan tich tac dong cha chi phi quing cdo AD téi
mifc sdn lugng va gid bdn t6i .

Gidi: a. Ta ¢6 MC = QAD™, v&i AD = 9, theo (1.30) suy
ra:

490 -2Q + (-2) Q =QAD™ =3Q (ii1)
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Gial phuong trinh trén va kidm tra digu kién do cia 161
ta duoc Q =70, thay vao him cdu ta o6 p = 350.

, . e dQ’
b. D¢ phan tich tc dong-cua AD 161 Q 1 cén tinh _(l_'
dAD
Ap dung céch tinh dao ham clia ham 4y da; VI (111), két
. * .— * D_nj . . d *
qua la aQ_ = MT_ Do AD >0. Q" > 0 nen 49 <0
dAD 4+ AD™ dAD
Vip =490 - 2Q°, theo cong thic tinh dao ham ham hop
" * % d 2 F
ta ¢o ~d—p—=il?—£i—0—~ Do Q <0 wva —d-B;:—E {vi
dAD dQ' daD dAD dQ

*

p =490 - 2Q " ynen d(ij < 0. Nhu vay néu chi phi quédng cdo

tang l&n thi doanh nghiép sé ban dugc it hang hon nhung vai gia

cao hon. Véi AD =9, Q=70 thay vao cdc bidu thiic f—AQ— v

dp
dAD
cdo, Q" s& giam va p’ sz tang bao nhiéu don vi. Khi di c6
mic bien déng tuyer dsi. ta hoan toan ¢é thé xét t6i bien
dong twong d6i. Cic tinh todn chj tiet nay ngudi doc c6 the
xem nhur bai tap.

ta c6 thé tinh dugc khj tang mot don vj chj phi quang

Thidull7: Trong thi du nay ta s& ket hop diéu kién (6 vy
vé kinh t€ va 15i da hoj loi nhuan cua doanh nghiép. Gia sir
doanh nghiép cé ham san Xudt Q = F(K, L) trong do K: vén, 1.
fao dong: gid van [a p,, 2id lao dong 13 p,: gid ban sin pham ciia
doanh nghiép 1a p- Hiy xdc dinh mitc siy dung vén vi lao dong
dé dat Igi nhuan cao nhat,

T —————
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& . Chuongl: Gidi thigu md hinh fodin kin:té

+ D61 v6i doanh nghiép canh tranh hoin hao ta ¢6 bai todn:
7 =pQ-(pyK+p, L)y=pFK.L)-(p, K + p. L) = Max

+ D6i v6i doanh nghiép doc.quyén, bai toan s& ¢6 dang:

7= p(QIQ-(pyK +p, L) = p(FK.LYF(K.L) - (p K +p, L)
= Max

Gidi: Day 1a bai todn cuc tri 2 bién, khong rang budc. Xac
dinh di€u kién cdn cla t8i wu (v6i nhiéu dang ham san xuat,
diéu kién nay ciing 13 diéu kién du):

Trudng hop doanh nghiép canh tranh hoan hio:

MPyp =py, MP p=p, (*)
- Trudng hop doanh nghiép déc quyén:
p(F(K.L)MPy = p, p(F(K.LYMP, = p,.  (¥*)

Gidi hé phuong trinh ndy ta duge K', L thay vio ham san
xuat s€ tinh duge Q" va do d6 tinh duge 7.

Phan tich so sanh tinh: Nguoi ta da chiing minh dugc
rang:

+ DGi véi ca hai loai doanh nghiép ta ludn c6:

o =—K'va @_z_lj (1.32)
Py op,,
+ D01 v6i doanh nghiép canh tranh hoan hio ta s& c6:
*
o -0 (1.33)
p |

Thi dy minh hoa bang s6: Mot doanh nghiép canh tranh
hoan héo ¢6 ham san xudt Q = K™ + L véi p, =6, p, =4, p= 2.
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a. Hay xac dinh mue st dung vén, lao déng té1 uu.

b. Hay phan tich tac dong cua gia von, lao dong 16i miic I
nhuan 16 da.

Gidai: a. Ta ¢6 MP, = 0,5K", MP, = 0 5L
theo (*) suy ra: K™ =6; L™ =4 do d6 K= 1736, L = i/16.

*

b. Theo (1.32), dn =-K'=-1/36 <0,
dpk
91:-L*=—1f16<0

dp,
nén khi gia von, lao dong tang, loi nhuan cta doanh nghiép
S€ giam.

Tong cong mitc cung cita tat cd cdc doanh nghiép hoat
dong trén thi truong ta duoc mic cung cua thi trudng, ki
hi¢u 12 S. Vi mite cung ciia méi doanh nghiép phu thuéc vao
814 p va cdc véu 16 khac lién quan tdi thi trudng yéu 16 san
Xuat, cong nghé nén S cing s& phu thudéc vao cdc nhan t6
nay, ticc 13 S = S(p: a, b, c..). a, b, c... 14 cdc tham 4 dac
trung cho cdc yéu 16 khdc ¢6 thé inh huéng t6i S.

b. Mé hinh phdn tich hanh vi tiéu ding

Téc nhan hoat dong trén [inh vuc tiéu thy hang hod goi
la ngudi tieu dung. Trong trudng hop hang hod 13 san pham
cudi ciing thi ngudi tiéu dung duge goi 1 ho gia dinh. Trong
pham vi mé hoc, chiing ta s& dé €ap t61 hanh vi cha ho gia
dinh. Hanh vi cla cdc ho gia dinh trén thi trudng hang hod
la cach thic ho mua sim, tiéu thy cic loal hang hoa, tir dé
hinh thanh muc ciu cdc loai hang hod coa ho gia dinh. Ho

7807 . Trudng Bal hoc Kinh B 806




gia dinh quy€t dinh chon loai hang nio, mua vdi khéi luong
bao nhiéu phu thuoc vao:

- Thi hiéu, s¢& thich

- Thu nhip dem chi tidéu mua hang hod (ngan sdch
cua hd gia dinh)

- Gia ca cua hang hod

- Muc dich tiéu diung.

Dé phan tich hanh vi cla ho gia dinh ching ta s& sir
dung mot s6 mo hinh dé cép 16i cdc yéu 16 nay.

+ Mo hinh ham thod dung:

* Mo hink hod thi hiéu, s thich ciia hé gia dinh:

H¢ gia dinh mua va tiéu thy hang nhim thoa min doi
hoi v€ tam li, sinh li, thé chdt va tinh than. Nhitng doi héi
nay va moi s6 yéu t§ khac nhu dan toc, dia li, tén gido,
truyén théng, théi quen, gidi tinh, tudi tic... chi phéi su hinh
thanh s& thich, thi higu. Gia sir ho gia dinh ¢6 thé mua va
tiéu thu m loai hang hod. Ki hiéu X; 1a khéi lugng hang thit i
hg dy kién mua, khi dé vecto:

X=X, Xy...... s X
go1 la mdt géi hang (gid hang). Muc dich clia ho gia dinh 1a
ddp \ing cic ddi hoi trén & mic cao nhat ¢ thé duge. DE thé
hién mic d6 ddp (ng, mitc do thod man va nhu ciu khi tiéu
thu géi hang X, ching ta sir dung ham thoa dung (ham hitu
dung, ham tién ich, ham loi ich) ki hiéu Ja U. Nhu vay:
UX)=U(X,, Xy, X, 2, b, €...)

Dang ham U va cdc tham s a, b, c... biéu thi s& thich,

thi hiéu,
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« Phdn tich mé hinh:
Tir ham U(X) chiing ta ¢6 thé tinh:

YT

e

-

o

Do thoa dung bién caa hing hod i: MU = . ¢dc¢ ham

MU, thudng duge gia thi€t 1a duong.
He s6 thay the giita loai hang i bang hang j: MU,/ MU,

+ Mo hinh t6i da hod thod dung — moé hinh xdc dinh
mirc cdu cdc loai hang hod ciia hé gia dinh:

Ddt van dé: Véi gia cd cac loai hing hod v ngan sich
tieu dung cho trude, h¢ gia dinh cdn quyét dinh chon mua
loai hang nao, khéi lugng bao nhiéu sao cho s& chi ticu
khong qui ngan sach tiéu dung nhung phai ddp dng 161 nhat
s6 thich.,

M6 hinh hod: Ki hi¢u M 1a ngan sich tiéu dung,
Pis----Pw 12 gid cdc loai hang va U(X) la ham thoa dung cila ho
gia dinh. Khi ho gia dinh du kién mua gié hang X = (X,. X,.....
X..) thi s& dat mutc thoa dung 14 U(X) vi cén chi tiéu mét khoan

ZpiX, . Tir cdc yéu ciu O trén ta 6 mo hinh:

=1

Max Z = U(X)

véi diéu kien ) p X, =M

=1
Diéu kién trén goi 12 rang budc vé ngan sdch tiéu ding. Mo
hioh 6 Z, X,, X,,....X,, 1a cdc bién noi sinh, M, p,. ps..... p,, 1
bién ngoai sinh.
Phadn tich mé hinh:

Bing cach phan tich twong tr nhu dSi véi mé hinh

L




MHIC, ta c¢6 két qua: diéu kién cin cta t6i wu (d6i véi nhiéu
dang ham U ciing 1a di€u kién da) 13 nghiém cia mo6 hinh phai

thoa man h¢ phuong trinh:

ol
E: - ‘gé vai moi i # j (1.34)
X,

Nhu vAy v6i ngan sach va mat bang gia p,, pPs... P cho
trude, hd gia dinh muén t61 da hoa dd thod dung thi can mua
va tiéu thu cac loal hang 6 mic hé s6 thay thé cac loal hing
phai bing ti gi4. D& x4c dinh mdc cAu cAc hang hoa ta cin
giai hé phuong trinh gém hé (1.34) va rang buédc ngan sach
tiéu dung.

Tri 61 vu va nghiém ciia mo hinh s€ phu thudc vao gia p.,...,
p, thu nhap M va U. Néu U c¢d dinh (s6 thich c¢& dinh), khi dé
cdc thanh phdn X', clia nghiém s& xdc dinh mifc cdu (ham cau)
loai hang i cla ho gia dinh. Ta c6 thé viét:

X' =X (P> P P M)i= 1., m

Cac ham cau trén (phu thugc vao gia, thu nhap) goi ta ham
cdu Marshall, ching thé hién mic cdu hang hod trén thi trudng
ma chiing ta c6 thé quan sat va do ludng dugc.

Thi du 1.18: Ham thoa dung cua ho gia dinh khi tiéu dung
hang hod A. B ¢6 dang: U = 40 X,"X;"" trong dé X,, X; Ia
murc tieu dung hang A, B. Gia hang dugc chonhusau  p, =4,
ps = 10.

a. Cé v kién cho rang hang hod A luén c6 thé thay thé hang
hod B va 1i I¢ thay thé Ia 1:1. Hiay nhan xét ¥ kién nay.




b. Hay xdc dinh mifc c4u hang hoi A, B clia ho gid dinh néu
thu nhap 13 600.

Gidi: a. ta phai tinh hé s6 thay the¢ giita hai hang hod
MU, /MU,. Ta cé:

MU, = 10 X,""X,™ va MU, = 20 X,*7X %

Nhu vay MU,/MU,/2X, > 0 do d6 hai hang hod nady luén
thay theé dugc cho nhau. Ciing theo két qui nay, dé thay the |
don vi hang A can X,/2X, don vi hang B, ty 56 Xy/2X,, khong
nhat thi€t bang 1 do d6 y kién cho rang ti lé thay thé 1a I:1 la
khong ding.

b. Ta ¢6 hé phuong trinh x4c dinh mic tiey dung t6i wu:

MU, /MU, = p, /p,
4%, + 10X, = 600

Tir cau a ta bigt MU, /MU, = X,/2X, nén h¢ phuong trinh

trd thanh:
X/2X, = 2/5
4%, + 10X, = 600

Giai he trén ta duge X', = 40 va X" = 40.

Téng cong mic cdu hang hod ciia cdc ho gia dinh 1a dugce
muc cau (ham cau) cha thi truomg, ki hieu 1A D. Khi d6 D = D
(Py,--» P M) v6i M khi nay 12 tdng ngan sich tiéu dung cia it
cé cdc ho gia dinh.

2. M6 hinh can bang thi truong

a. Mo hinh cdn bdng mét thi truomg - mé hinh cén bdng
riéng

Ddt vén dé: Nhu ching ta da lam quen trong thi du 1.1,




nhitng van dé lién quan t6i hoat dong cia thi trudng héﬂg hod
thu hidt sir quan tam ching nhitng cha cic doanh nghiep, ngubi
téu ding ma con cha Nha nuéc. Diéu ndy cing trdr nén quan
{trong khi hoat déng clia thi trudng cin “ban tay hitu hinh” diéu
ti€t. Van dé thudng dat ra la trong qua trinh hoat déng cua thi
truong, gid va lugng hang hod Iuu thong duge xédc dinh nhu thé
nao, nhimg y€u 6 nao ¢6 thé anh hudng t6i qua trinh nay va tic

dong cla ching & mifc do nao. Gidi dap duoc van dé nay, déi
vGi doanh nghiép va ngudi tieu ding s& c¢6 di€u chinh thich hop
trong hanh vi dé theo dudi muc ticu; déi véi nha nude s& ¢6 cin
cf va cach thic dién tigt thi truong theo dinh huéng mong
"mudn. Ching ta ¢6 thé moé hinh hod thi trudng cling sy hoat
dong clia n6 bang mé hinh dudi day.

Mo hinh hod: M6 14 cung - cdu: mé hinh him cung, ham
cau cha thi truong:

Thi truong bao gom tic nhan tham gia vao luc Twong cung,
cdu hinh thanh cung, ciu lién hé véi nhau bdi g4 trong qud trinh
mua bén trao déi.

. Trong cdc mé hinh phén tich hanh vi san xuat, tiéu ding
ching ta da mé ta sy hinh thanh cung, ciu ciia cic tic nhan va
cla toan bo luc lugng cung, cau. Ta c6 thé sit dung ham cung,
cdu (t6ng hop) dé mo 14 luc luo‘ng cung, ciu trén thi trudmg.

+ Ham cung clia th trudmg: Gia sit ham cung S=S(p,a, b,...)
trong d6 p la gid hang, a, b... 1a cic bi€n ngoai sinh.

+ Ham cau cda thi trudng: Nhu ciu cha nguoi tiéu dung
vé mot loai hiang phu thuoe gid ca va thu nhap |2 mé hinh sir
dung phé bién. Ham cdu ciia thi trudng vé mot loai hang:
D=D(p, p. M, 0, B...)




trong d6 M 1a thu nhdp, p 12 gid hang hod ta xem xét. p, la gia
cdc hang hod khdc ¢6 lién quan, «. (... 12 cdc bién ngoai sinh
khac.

Theo qui luat cung cau, gia thi€tl thudng dugc néu ra la

) Db
— >0
op

o < 0. Cac gia thiét khdc lién quan t6i ciac bién ngoai
¢

sinh s& tuy thudc vao ndi dung kinh t&€ cua ching. V& gia thiét
nay cac ham S, D ¢6 tén tai ham nguoc. Trong nhiéu trudomg hop
ham cung, cau duge cho dudi dang ham ngugc.

ps = P(S, a, b...) va goi la gia cung (mifc gid nguol san xuat
yéu ciu dé cupg khéi lugng S)

p, = p(D, p, M, &, p...) v goi 12 gid cau (mic gid nguoi tiu
diing trd dé mua khéi lugng D).

Phdn tich so sdnh finh: S dung cac dao ham riéng cia
D ta c¢6 thé xem xét anh hudng (tuyét déi, twong doi) cla gid,
¢lia thu nhap dén mifc cdu ca thi trudng.

+ Phan tich quan hé miic ciu - thu phap:

Néu tat cd gia p, déu c6 dinh, khi d6 mic cdu chi phu thuoc
vao thu nhap M (thu nhap danh nghia va thu nhap thuc € khong
c6 su khdc biét vi t4t ca gid déu c6 dinh), tic la:

D=DM)

D6 thi clia ham trén goi 1a dudng cong Engel. Xu thé cia
cdc dudng Engel thé hién quan hé gitta muc cau va thu nhép.
N&u dD/dM > 0 thi hang hoa goi ]a hang hod binh
thudng (hang thong thudng, hang cap cao). néu dD/AM < 0 goi
la hang cap thap.




I: Gigi thigu m hinh fodndinh 1€ |

R S

o1 v6i hang binh thudng, khi thu nhap tang, cc hang hoa
khac nhau s€ tang v nhip do khac nhau. C6 loai hang tang
ngay cang cham, tham chi dén mét ngudng thu nhip nao dé s&é
bdo hod, tic 1a d*D/dM < 0. Nhiing loai hang nay goi 1a hang
thi€t y€u. Véi ciac mat hang 1hiét yéu nhu cidu bao hoa khi thu
nhap qua cao.

Né&u d’D/dM’ > 0 thi goi 1a hang xa xi. Vi nhiimg mat hang
Xa Xi nhu ciu tang gan nhur khong gidi han khi thu nhap tang.

Dudng cong Engel ting v&i hang thiél yéu va hing xa xi:

DA D4

Hang thiét yéu
Hang xa xj

Phdn tich quan hé mitc cdu - gid cd:

Vi thu nhap danh nghia bang tién cg dinh, khi gi4 hang
bi€n dong (thi du tang lén) sé anh hudng chang nhiing dén
muc cau ma ca thu nhap thuc 1€. Do dé chiing ta c¢6 so d6
kénh lién heé:

Gia 7 Muc cau
Thu nhip (thyc t€)

. Trudng Dai hoc Kinti t8'Qudc dan
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Khi nay ham cdu c6 dang:
D=Dp, p. M (p. p)]

- Phdn tich dnh hudng ciia gid:

D¢ phan tich anh hudng clia su bién dong gid p dén mikc
cdu D (cdc gid khic khong d6i) ta tinh dD/dp. Theo cong thic
tinh dao ham ham hop ta ¢6:

dD oD D oM

—+
dp dp M Ip

Nhu vay anh huong cla viée gid hang p tang lén vira truc

tiép, vira gidn tiép. Anh huéng truc ti€p 1am cho ngudi ticu
dung phai tim hang hod khac thay thé do dé 1am giin mic
cau, d6é 1a anh hudng (hiéu ng) thay thé va thé hicn béi
aD g " .. . - .2 - P ]

——(<0). Anh hudng gidn ti€p 1lam gidm thi nhdp thic 16 cha
ngudi tieu dung, d6 1a dnh hudng (hiéu ing) thu nhap va thé

hién bdi s& hang thi hai bén vé phai (v6i %\f@ 0). Anh
) =2 ~ ~ - - ~ . ~ - + aD
hudng tong cong con tuy thude vao ddu va do 16n clia — .

Néu hang hod dang xét [a hang hod binh thudng (gh_[/)‘l_ >0),

khi d6 sy ting gid p lam gidm mitc cdu D vi khi nay
dD/dp < 0.

Néu p tang ma D tang thi hang hod nay phai 12 1a hang cap
eD
oM

hang hod ma khi gid tang miic cdu tang - 1A hang cap thap.

thap (_— < 0). Tur day ching ta ¢6 th¢ thdy hing hod Giffen-




- Phdn tich dnh huong chéo cita gid:
Dé do ludng anh hudng cia sy bién dong gia hang hod i
t6i mirc ciu hang hod dang xét ta tinh:
D _om o
dp, dp, oM op,

Néu dD/dp, > 0 thi hang dang x¢ét va hang 1 goi 12 hai
mat hang thay-thé, n€u dD/dp, < O thi goi 12 hai mét hang bd
sung.

+ M6 hinh cdn bdng thi truong riéng

Khi nghién ciru mé6 hinh ham cung, ham cdu hang hoa
cua thi truong ta thay y&u 18 gid hang hod ¢6 lién quan t6i ca
hai ham nay va gid dugc xem 1a bién ngoai sinh. Néu chiing
ta quan tdm 6t sy hinh thanh gia ca trén thi trudng thi phai
coi gid ca la bi€n not sinh. Vi tu cdch 1a bién noi sinh, gia ca
trudc hét phu thudc vao quan hé cung - cau hién dién trén thi
truong, ngodi ra né phuy thudc vao cdu triic cua thi trudng
(canh tranh hoan hao, canh tranh khong hoan hio, déc quyén)
va sy can thiép cta Nha nude. Trong pham vi mén hoc, ching
ta chi dé cap t6i su hinh thanh gid ca lién quan t6i quan hé
cung - cdu trén thi trudng canh tranh hodn hio. Cic yéu t6
khdc ¢6 thé anh hudng t5i su hinh thinh gid ca duoe xem la
cac bi€n ngoai sinh. M6 hinh dugc su dung dé€ phan tich 13
m6 hinh can bang thi trudng. Pay 12 16p mé hinh duoc st
dung trong nhiéu linh vuc kinh 1€ - xd hoi khédc nhau (gid ca,
san xuat - tiéu ding, lao déng - viéc 1am).

+ M9 hinh:

Ham cung: S=5S(p,a, b,...); 8/6p>0

Ham cau: D=D(p, «, B...): éD/Ep <0




Lo o GIAO TRINH MO HINH TOAN KINH TE

Diéu ki¢n can bing thi trudng: S = D

vGi p la gid hang hod, a. b. a. ... 1a cdc bién ngoai sinh.

+ Phén tich mo hinh:

- Tim nghi¢m cha mé hinh: Giai phuong trinh can bang
trén ching ta s€ xdc dinh duoc gid can bang pva do dé xdc
dinh duoc luong can bing Q. RS rang cd p va Q déu phu
thuoc vio cac bién ngoai sinh ¢6 trong S va D.

- Phan tich tdc dong cia cdc bién ngoai sinh 16i gid va
lugng can béng:

Néu ching ta ¢6 cic biéu thitc tudng minh xdc dinh
chiing thi dé nghién cifu dnh hudng ciia cac bicn neoai sinh,
ta chi can ldy dao ham riéng theo cac bién nay.

Néu chiing ta khong biét dang tudmg minh cia Qva p thi
ta phai tinh cdc dao ham riéng theo bién ngoai sinh tir phuong
trinh cin bang va theo cong thic tinh dao ham ctia ham #n.
Thi du: Ta xét anh hudng cua bicn ngoai sinh a (& gia can
bing. Phuong trinh can biing <6 thé viét dudi dang S— D =
0, day la phuong trinh xdc dinh ham 4n ptheo a, b, a. B...,
theo cong thiic tinh dao ham ctia dn ta ¢o:

B s
0P P
= = _L'aT (1.35)
oa 0D _3&S
9 ©op
cac dao ham riéng & v€ phai dugc tinh tai p = [_)

- Trong trugng hop quan hé cung - ciu hién dién trén thi
truong khong can bang thi co ch€ gid s& hoat dong va dua
quan h¢ v¢ trang thdi can bang. Ta c¢6 thé minh hoa tinh
hudng nay bang so dé mang nhén dudi day:




_Chuong I Gidi thiu mé hinh todn kinh 18

Qd Qs

Thidu 1.19: Gia st ham cung, ham ciu ¢6 dang
S=-a+bp ab>0
D=u-pp a.f >0

Ta ¢6 the giai thich ¥ nghia cta céc h¢ 6 4, b, a, B nhu
sau:

Cho S =0 (khéng c6 cung trén thi trudng), suy ra p = a/b.
Nhu vay ¢6 thé coi a/b 1a mic gid gi6i han 18 thiéu ma ngust
san Xut chdp nhan.

Cho D = 0 (khong ¢6 cdu), suy ra p = a/B. <6 thé coj o/B
la muc gid gi6i han 16i da nguwi tieu dang chap nhan.

Diéu kién can bing thi trudng S =D tic Ia -4+ bp=u-
Pp. gidi phwong trinh nay ta duge muc gid can bang

- + . — oab+
=218 va lugng can biang Q= ab + fa
g+b p+b
il A A . 3p
Phan tich tdc dong cua a t6i p:ia ¢d: = >0.do
da  [B+Db




gia thiet b, B > 0. Chii ¥ rang ta cé thé tinh % tir phuong
d

trinh can bang va s& duoc két qua tuong tu.

Thi du 1. 20: Mic cdu mot loai hang (D) phu thudc vio
gid clia hang hod d6 (p) va thu nhap clia ngudi tiéu ding (M)
¢6 dang nhu sau:

D=1,5M"p"?

Mic cung loai hang trén (S) ¢6 dang: S = 1,4p™*

a. Xac dinh hé s6 co dén clia ciu theo gid, theo thu nhap.

b. Hiy xem xét tdc déng ciia thu nhap M téi mitc gid can
bang.

Giai:

a. Do ham céu ¢6 dang ham Cobb - Douglas nén ta ¢é
£, =-02. £ =03.

b. Ta ¢6 phuong trinh can bing S = D, tic 1a 1.4 p™ =
1.5 M"*p"?. Dé phan tich tic dong cla thu nhap M té6i gid

cin bang ta cdn tinh ﬁ Ta c6 theé tinh biéu thic nay tir

phuong trinh can bang v6i viéc 4p dung tinh dao ham ham

an. Ta cé:
l ’4p!1.3 _ I’SMI),:*p— nz2? — O
" 0.7, 02
vi vay op = (.5 :ﬁ0’3)M 4 o535 va duoc tinh
oM (1.4x03)p™ +(15x0,2)M*p"?

tai muc gid can bing. Do M, p > 0 nén :_1\}:[ > 0, tic 1a khi

thu nhap tdng (giam) s& lam gid can béng tang (giam).




Chii y: Néu cdc ham cung, cau trong mo hinh can bang
thi trudng duge cho bing cdc ham nguoc thi mé hinh $€ ¢6
dang: '

Ps=p(S,a. b..)
Pr=p(D, . B..)
Ps=D;

Céch thitc phan tich mo hinh hoan toan tuong tu nhw
trudce.

Mo hinh cén bing vi mé - Mo hinh cin bang thi truong
hang hod - dich 177

+ Ddt vdn dé: Phan tich kinh t& vi mo6 1a phan tich maj
lién h¢ giita cdc bien s6 kinh 1& tong hop (bién gop) dic trung
cho hoat déng ciia toan bé nén kinh &, Trong kinh t& thj
trudng, hoat déng cia nén Kinh t€ dién bien trong ba thij
trudng gop: thi trudng hang ho4 - djch vu, thi truong tién te
va thi trudng lao dong. Ci ba thi truong ndy déu ¢ lien hé
vOi nhau. Trong méi thi trudng déu xudt hién mic téng cung,
mitc téng cdu loai hang hod twong iing. D6i véi nén kinh 18
mo, tham gia vao me téng cung, téng cdu con c6 cac chii thé
bén ngoai quéc gia. Nghién citu va phan tich cdc nhan 16 tac
dong dén t6ng cung, téng cdu, can bang cia ba thj trudmg I3
viéc quan trong trong phan tich va hoach dinh chinh sich cia
Nha nuée. Trong khon khé mon hoc, chiing ta chi dé cap
toi tinh hudng ngén han, do vay cong nghé san xuat vi thi
hi€u tieu ding ¢6 thé gi thiet 13 khong déi va déng thoi chi
€t thi trwong hang hod - dich vy véi c4c phuong trinh dang
tuyén tinh.




__GIAO TRINH MO HINH TOAN KINH TE

Mo hinh hod: Cic chi tiéu kinh 1& vi mo su dung  trong
mo hinh 1a cdc chi tiéu thuc (tinh theo gis co dinh).

M6 ta cung: Vi ching ta chi xét thi trudmg hang hod -
dich vu nén téng cung cua nen kinh 1€ (mite sdn lugng, ket
qua sdn xuat) duge coi |3 ngoai sinh vi ky hig¢u 14 Q. Téng
cung ¢6 the duoe do bing téng sin phim quée néi (GDP)
hoac tong thu nhap quéc gia (GNT).

Mo 12 ciu: Toéng cdu ciia nén kinh t& hao gom cdc bo
phan cdu thanh:

C - Nhu cdu ti¢u dung chia dan cu

I - Nhu cdu cho ddu tv ciia dan cu

G - Nhu cdu tiéu ding ca chinh phti (clta Nha nude) chi
tieu cla chinh phi

EX - Nhu ciu cho xudt khau,

Ta ¢6 cdc phuong trinh hanh vi sau day mo td quan hé
gilra cic bién;

+ Tiéu diung cla dan cu duge gia thiet 14 ¢6 mot bo phan
khéng phu thuoe thu nhap - phan tieu dung tu dinh C, va
phéan phu thuse vao thuy nhap kha dung, nhu vay ta cé:

C=C,+B(Y-T
trong dé Y: Thu nhip quéc dan, T: Thu¢ va gia thiér 13
Co>0:0<PB < 1. Taco thé xem B 12 khuynh huéng tieu dang
bién (MPC).

+ Dau tr | trong truong hgp don gidn thuong duoc gia
thiét la gém mot phan khong phu thuoe lai suat - L, vd mot
phan phu thuoc tuyeh tinh theo 13 Sutr, ta cé:

I=1,—or véig>0

B wi K

- THidng Daihoe Kin



Né€u nhép khiu 12 IM. (8ng cdu trong nudc s 1a:
C+I+G+EX-
+ Thué¢ T duge gia thiét g6m khoan thu€ thu nhap (§Y) va
cac loai thu€ khédc (), nhu vay: T = y+oY voi y>0;0<8

<l

Ching ta c6 thé coi § thué suat cta thué thu nhap (thué&
sudt gop).

Di€u kién can bing thj trudng hang hod - dich vu:

Do tong cung trong nudc duge thanh todn bang thu nhap
dé dip tng téng ciu trong nuGe nén ta ¢é phuong trinh can
bang:

Y=C+I+G+EX-IM

Nhu vay ta ¢c6 mé hinh:

Y=C+I+G+EX—-IM
C=G+BY-THIv6iC,>0;0<P< I
I=k-arvéia>0

T=y +8Yvéi y >0:0<d< 1

Cac bi€n n6i sinh clia m6 hink gém Y, C, I, T, cdc bién
con lat 13 ngoai sinh.

+ Phdn tich mé hinh:

Giai mo hinh: Giai hé phuong trinh trong mé hinh véi
cdc 4n s6 1a cic bién nodi sinh ta dugc:
Y- Coa~PBy+1,~ar+G+EX-IM
1-8+ 88

(1.36)

Phan tich so sdnh tinh: Phan tich tic déng cla chinh sich
1ai khod.
Dé xem xét tde dong cla chinh sach tai khoa (thu - chi




ngan siach Nha nudc) d6i v san xudt (Y) ta cn tinh cac bidu
Y oY aY

thite —,——,——. T (1. 36) ta d& dang tinh duge;
oG dy o6 ‘

aY ——-1——~ (1.37)
=B+ po

oY =P (1.38)

E’y 1—ﬂ+ﬂ5

a—Y _’BY (1.39)

36 1-B+p5

- Nhu vay khi chinh phu tang chi tiéu G thi theo (1.37)
Y s¢ tang, tic 1a ¢6 kich cdu, mat khic v& phai ctia (1.37) Ién
hon 1 nén khi mitc tang cta tdng c4u s& 16n hon so véi mie
tang chi tiéu cha chinh phi. Nhu vay viec tang chi tiéu di

. Y . ..
dugc khuéch lén, vi 1y do nay nén 2—G~ go1 nhan 1t gia tang

chi tiéu chia chinh pha.

- Khi chinh phii tang thué thi theo (1.38) va (1.39) ta thiy
Y giam.

Tuy thudc vao tinh huéng cu thé, mé hinh can bang vi mo
trén ¢6 thé don gian hod, vi du dau tu I, thué T c6 thé coi [a
ngoai sinh, nhung ta cé thé mé rong mo hinh, vi du xust
khdu, nhap khdu c6 thé coi 12 bién néi sinh.

Thidu 1. 21: M6t 56 chi tleu vi md cla mdt nén kinh &
cé cdc mai lién hé sau:

Y=C+I1+G+EX-IM
C=BY,v6i0<p<i
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IM=pY,v6i0<p<l

Y, =(I-0)YVvéiO<t<]
trong d6: Y: Thu nhap qudc dan, C: Tieu diing cla dan cu,
Y,: Thu nhap kha dung. I: Dau tv, G: Chi ticy cua chinh ph,
EX: Xuat khau, IM: Nhap khau, t: Thué sut thué thy nhép.

a. Vi G = 400 ti déng, I = 250 ti, EX = 250 tt, B = 0.8,
p=02, t=0.1. Hay x4c dinh thu nhap va tinh trang ngan
sach Nha nudc. ‘ )

b. V6i céc chi tiéu & cau a, c6 ¥ ki€n cho ring néu gidm
xuat khau 10% thi chinh phii ¢c6 thé tang chi tieu 10% ma
khong anh hudng 16i thu nhap. Hdy nhén xér ¥ kién nay.

Giai:

I+G+EX
1-B0-+p(1-1) "
Thay s8 liéu vao ta sé& tinh duge Y = 9000 ti. Thu ngan siach
12 tY = 900 i, chi ngén sich G = 400 ti nén c6 thang du ngan
sach. .

b. D€ cé dugc nhan xét vé ¥ ki€n néu ra, ta cdn tinh duoc
dd co gidn cua Y theo G va theo EX,

Y _ 1

G 1-B-t)+p(i-1)

va N _ L tuy ching bang nhau nhung do
GEX  1-8(1-0)+ p(1-1)

a. Giai mo6 hinh trén ta duge Y =

Ta co:

%>% nén & >&, . Khi giam 10% xudt khau, thu nhap

gidm (10 x £ )% va khi tang chi tieu ciia chinh phii 10%




thu nhap tang (10 x gg % tac dong cudi cing 13 thu nhép s

tang (10 x (& > &) ))%.
3. Mo hinh kinh t¢ dong

Trong cdc mo hinh di dé cap, chiing ta chi xét cic ho:
dong kinh 1€ dién ra tai cling mot thsi diém, y€u t6 thai gia
khéng ¢6 vai trd gi nén cdc mé hinh nay la mé hinh tint
Trong thuc t€, hoat déng kinh t& thuong dién bién theo the
gian do d6 ¢6 moi lién hé giita qué khi, hién tai, wong lai v
nhu viy y€u t6 thoi gian sé xuat hién trong mé hinh véi t
cdch 1a bién ngoai sinh. Cdc mé6 hinh kinh t& ¢6 chita bié
thoi gian goi 13 1@ mé hinh kinh t& dong. Trong mé hinl
dong, mai lién hé gifia cac bién s& duge xem x€t & cic tho
di€ém khac nhau v dé mo ta su bién déng cha chiing theo tha
gian - mo ta quy dao cha bién - thudng 14 phai s&r dung
phuong trinh vi phan hoac sai phan véi bién doc 1ap 14 biér
thoi gian t. D€ phan phan tich mo hinh deng, ching ta phai s
dung cac kién thitc lien quan 16i phuong trinh vi phan. So vé
mo hinh tinh, mé hinh déng phan 4nh thuc t& xdc thuc dor
nhung ciing phic tap hon vé cau triic. D& minh hoa mo hink
dong va viéc phan tich, ta s& xét hai mé hinh don gian: md
hinh can bing gia tuyén tinh va mo hinh tang trudng kinh té
Domar.

a. M6 hinh cdn bdng gid (truong hop tuyén tinh)

Trong phan dau chuong nay cing nhu trong nhiéu tai liéun
kinh @ hoc, mé hinh can bing gid luén l1a mét thi du dién
hinh cata idp mo hinh can bang.

+ Bdt vdn dé: Van dé dat ra 12 trong thuc t&€ gia clia mat




mat hang khong tic khic xéc dinh tai di€m can bang. Theo
thoi gian gia luén duge diéu chinh bdi nhiéu tdc dong, dac
biét 1a chénh lech cung - cau. Phai chang qud trinh dao dong
duoc mo6 ta trong hinh 1 luén.din dén gid can bing? Cau tri
161 12 khong.

+ Thiét ldp mo hinh:

Gia sir tren thi trudng gid mot mat hang tic déng den
cung - ciu nhu sau: _
Mo hinh a: Q,=a—bp (a,b>0)
Q,=-c+dP (c.d>0)
Dicu kién cén bang: Q, = Q..
Mé hinh b: @« =a-—bP (a,b>0)
Q.=-c+dP, (c,d>0)
Dicu ki¢n can bing: @, =0Q
Gia thiét trong mé hinh b c6 thé chép nhan dé dang hon
trong mo hinh a. Tuy vay, ching ta chi ban dén tinh chat ton
121 gid can bing nén ban doc ¢4 the tu tim hi€u tinh hucng
nay.

s

+ Phan tich mé hinh:

a. Tor cdc chuong trinh cung - cau va diéu kién can bang
ta cé:

a+c
b+d

P

Néu tai t = 0 1a di c6 P,= P thi gid can bing t6n 1aj &
moi thoi diém.




Néu tai t = 0, P, # P, nhu vay theo hinh a tén tai chénh
lech cung cidu (Q, — Q,). Gia sir chénh léch cung-cdu tai t
quyét dinh su thay déi clia gid ¢4 P vd quan hé nay cé dang:

dD :
e k(Q,-Q,) vdik > 0.

Thay cic ham cung-cdu vao phuong trinh nay ta cé:
dD

— =k P=
i (b+d)P=k{a+c¢)

Phuong trinh vi phén tuyén tinh véi hé s5 1a hing s6
trén cho nghiém:
P,=(P,- P)e "4 p
Khi t — oo ta thay P, dén t6i gid can bang P.
b. V&i mé hinh b moi chuyén khong hoan toan nhu & mo
hinh a. T diéu kién can bang ta cé:

P, + %PI =2 ;C, nghiém cia phuong trinh nay véi P,

a+c a+c
b+d b+d

Diéu kién P, ¢6 gidi han hitu han khi t tang vé6 han [a d <
b. Nhu vay hai tinh trang ¢6 thé dugc mé ta nhu sau:

4 ¥<b A __Ei_>p__/

cho truée la: Pt=(P, - )(*%)‘ +

N » V4 —

Tén tai can bing gia Khong tén tai can bang gia




b. Mo hinh tdng truong kinh té Domar

+ Ddt vdn dé: Khi nghién ciu su tang trudng cha mot nén
kinh t&€, mot trong nhitng van dé dugc quan tam 1a xdc lap
moi lién hé gidta lugng von dau tu va sy gia ting san lugng
(dau ra). Néu biét duge mdi lién.hé nay ta ¢ thé tinh dugc
nhu cdu ddu tu cla nén kinh t€ dé dam bdo yéu ciu tang
truong da du kién,

+ M6 hinh hod:

+ Céc gia thiét:

Niang luc sdn xudt cia nén Kinh t€ tai thoi diém t duge mé
ta boi ham san xuét chi phu thuoc (tuyén tinh) vao lugng vén,
khong tinh t6i lao dong cling nhu tién bd cong nghé. Ky hiéu
Q(1), K(1) 1a nang luc san xuat, lugng vén & thoi diém t, ta ¢
Q(t) = pK(1) vdi tham s6 o> 0 va 1a hing s0.

Su gia ting cia lugng von trong chu ky xem xét 12 do
dau tu trong ky (nhw vay dau tu s& khong ¢é do ré va ciing
khéng xét 161 khiu hao von). Hoat dong dau tu ngoai viéc tic
dong t6i niang luc san xudt (théng qua vén) cdn tdc dong tirc
thdi, khong c6 tré t6i 1éng cdu (thu nhap) theo dang “nhan tir”

“tworig ty nhu trong mo hinh can biang vi mé. Got Y(t), I(v) 1a
téng cdu, ddu tu cha ky t thi:
dK

» 2 =10

Y(t) = é 1o,

tham & s vdi 0 < s < 1 va 12 hing s6, goi la khuynh hudng
tiét kiém bién (MPS).
Diéu kién can bang: Nang luc san xuat clia nén Kinh & =




+M6 hinh tang trudéng Domar:

dK.

— =1 1
=10 - (1)
Y(t):ém‘) 2)
QO = pK(© : 3)
Q) = Y @)

Céc bién noi sinh: Y, Q, K, [; bién ngoai sinh: t.

bat L v, khi nay v duge goi 12 hé s6 gia tang vén - san
p .

luong hoac hé s6 ICOR (IncrementICapital - Qutput Ratio:
AK /AY), v cho biét s& vén can thiét dé gia tang I don vi san
lugng (dau ra).

+ Phan tich mé hinh:

Giai md hinh: Trong trudng hop moé hinh dong, ta cin
bi¢u dién cdc bi€n noi sinh theo thai gian, tdc 1a xdc dinh quy
dao cha chiing xudt phdt tir thoi ky goc. Cho t = 0 1a thai ky
goc va ky hieu Y, = Y(0), Q, = Q(0), K, = K(0), I, = I(D).

Lay dao ham theo thoi gian t ca hai vé cta (2), (3), (4) ta
dugc:

ay 1dl
- (5)
dt s dt

40 dK

. - 6
o ©)
4o dy

o _dr %

dt dt




% Chuong I: Gidi thigu mé hinh todin kiri

Tir (5). (A), (7) va su dung (1) ta cé:

I dl
i) = — —
PHY) S dt
dl
Suy ra: P (=0 (3)

bay la phuong trinh vi phan d6i v6i 1, nghiém cua
phuong trinh nay vGi diéu kién ban ddu [, = (O 1a (1) = 1, ¢’
*!. Thay vao ciac phuong trinh trong mé hinh ta s tim dugc:

YO =Y, e K{) =K, e, Q1) = Q, ™.

Phan tich két qua:

- Ta nhéan thay nhip ting trudng cua Y,K.[,Q déu bing
nhau va bing ps = sv va la hing s6. Sy ting trudng nay cla
nén kinh t€ goi 12 tang trudng can déi (cdc chi tieu ting cing
nhip do). .

- Ta hay xét trudmg hop: Gia sit trong thuc t€ dau tur tang
vdi nhip d6 r va r # s/v, khi nay s€ ra xdy ra tinh trang gi déi

. s ) . dl R
véi nén kinh 16?7 Ta c6 I(t) = 1, e", suy ra a: r Le". Tir (5)

r dQ
va (6)suy ra — =—1e", — = pl(t) = ol e".
y i s ° dt Al = ply
- - dY - - w . a n
Ta xét ty so - dt tir s6 phan dnh tdc dong cua dau tu
dt

tdi tdng cdu, coOn mau s8 thé hién tic dong 161 ning luc san

dy. . :
“dt

dy
nhanf hon mac can thiét (r > ps) thi Wdt>1, do do tic

dt




dong clia ddu w161 nang luc san xudl yéu hon 16i t6ng cdu, nén’
kinh 1€ s& & tinh trang nang luc san xuat khong dép img dugc nhu
cAu, tic 1a thiéu hut ndng hic sdn xudt. Néu nguoc lai, dau tr
tdng chdm hon mic cdn thi€t (r > ps) thi nén kinh 1& s& xay ra
tinh trang thita ndng luc san xadt. Day la mot aghich 1y gay ra
nhiéu tranh luan gifta cdc nha kinh t€. C6 1€ do mo hinh Domar
cdn qui don gian nén xuat hién nghich 1y nay.

Maé hinh duge st dung trong thuc t&€ 1a mo hinh r&i rac
theo thoi gian, kht nay mo hinh ¢6 dang:

K(t) - K(t— 1) = I(t)

Y() = ! ()
5

Q1) = pK(t)
Q) = Y(t)

Nghiém cua md hinh s€ la:

YO =(1 + ——)Y(—1)
V-5

K(1) = (1 + —)K(t - 1)
V-5

I(0) =(1+ ——)(t— 1)
V-5 .

- a o - T Lt a 2 - 8
Nhip tang trudng cua céc chi tigu deu la .
- V-$§

Thi du 1.22: Néu hé¢ s6 ICOR v = 2,8 va ti 1& tiét kiém
s = 0,2 thi nhip ting cbta Y 12 0,2/(2,8 — 0,2) =0,070 hay 7%.

Trén day ta di xét mot s md hinh minh hoa cho viéc siy
dung moé hinh. D& phan tich mé hinh kinh t€ trong nhimng
trudmng hop khic nhau ¢é thé st dung nhiéu cong cu khidc dé
phan tich cho phli hop véi muc dich nghién ciu.




7 I: Gidi thigu ma hibl fodn kinki1&

Bai tap chuong |

1. Cho ham doanh thu trung binh AR(Q) =15-Q

a. Xac dinh mu¥c doanh thu can bién MR ta1 Q, = 5, Q, =
8. Phén tich cédc két qua.

b. Xéc dinh mtc chénh léch cha doanh thu cin bién va
doanh thu trung binh nhu moét ham ciia Q.

¢’. Néu biéu thitc t8ng quat xac dinh miic chénh léch cla
doanh thu can bién va doanh thu trung binh néu ham doanh
thu trung binh c6 dao ham. \

TL: a: MR(5) = 5, MR(8) = -1; b: Q¥(15 - Q); ¢: Q.
dAR/dQ

2. Cho ham téng chi phi

TC = Q' - 5Q7 + 14Q + 144; (Q > 0).

a. Khéo sét su thay ddi tuyét déi cia TC theo Q tir d6 cho
nhin xét vé md rong san xuit.

b. Tinh hé s6 co gian ctia TC theo Q tai Q = 2.

.¢. Cho gid san pham la P = 70, véi muc thu€ doanh thu
20%, tinh lgi nhuan khi Q = 3; tim cdc diém hoa vén va phan
tich su thay déi cia ham téng loi nhuan. :

TL: b: 0, 075; c.0,3,9

3. Cho hium téng chi phi TC = 5000 + ~2-
Q+3

(Q 12 san luong)

a. Tim ham chi phi cén bien MC.
b. Tinh chi phi trung binh AC tai Q = 100.
c. V& dé thi ham chi phi bi&n déi trung binh (VC/Q).

TR
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d. Tinh hé 56 co gidn cia TC theo Q tai Q = 17.
TL: b: 54.85; d: 0,0125

4. Cho ham téng chi phi TC = 4000 + 10Q + 0,1Q* (Q) la
sdn luong) .

Gia cd P duge xdc dinh bai phuong trinh: Q = 800 — 2,5P
a. Tim ham chi phi can bién MC.

b. Tim ham chi phi trung binh AC. khao sit su thay doi
cua nod.

¢. Tim hé s6 co gidn cua TC tai P = 80.

TL: i c: 0,2476
5. Chi phi trung binh khai thic mot loai khodng san:
N C
AC=12+ 0 (Q la san lugng)
0.2+Q

a. Tim ham chi phi can bién MC tai Q = 10,

b. Tim biéu thuc tinh chénh léch ctia chi phi trung binh
AC va chi phi can biéen MC, nhan xét su thay déi cilia nd.

c. Lap biéu thic tinh hé s6 co gidn clia téng chi phi TC.

TL: a: 12,0002;

6. Cho ham chi phi trung binh dé sin xuit mot loai san
pham:

AC=Q - 12Q + 60 (Qlasan luong)

a. Xdc dinh ham to6ng chi phi TC, phin chi phi bién d6i
VC va chi phi ¢6 dinh FC.

b. Xdc dinh cdc biéu thic tinh su thay déi tuydt d6i va
tuong doi cua AC theo Q va cho céc nhan xét.

" Trudng B hioc Kinh 18 Quécdan’



¢. Xéc dinh ham chi phi can bien MC va mé ta trén ciing
mot mat phang toa do d6 thi hai ham MC: AC. Tu d6 thi hay
néu cic nhan xét vé quan hé gitta MC va AC.

7. Cho mé hinh thi trudng:

Q,=Q,
_ o D
Q. =D(P.Yy) (5P <@ o, >0)
' - 68
Q. =3S(P) (5}; >0)

Trong d6: Q,, Q, 12 mifc cdu va mitc cung mot loai hang;
Plagia
Y, la thu nhap.
a. Giai thich mé hinh va cdc diéu kién. |
b. Gia dinh t6n tai gid can bang P"; khi Y, tang thi gid
can bang s& bi€n dong nhu the nio? Giai thich ¥ nghia kinh
I _

. ¢. Goi Q' 1a lugng cung - cdu & trang thii cAn bang vi
hdy cho biét khi Y, tang thi lwong can bing thay déi nhu the
nao. Viét biu thiic mo 1 sy thay déi d6. '

8. Cho m6 hinh cuﬁg - cdu:
Q,=10+0,1Y,-0,2P
Q,=-14 + 0,6P
Trong dé: Q,, Q, 1a cung cip va nhu cau mot loai hang;
Y, 12 thu nhap dan cu (theo ddu ngudi); P 1a gid ca.

a. Tim biéu thitc tinh gid can bing néu diéu kién cin
bang la:




a;: Q,=Q,

a,: Q= 0,9Q,

b. Tinh hé s& cé gién cha gid can bang theo Y, tai Y, =
80 trong cé4 hai trudng hop trén. Giai thich' y nghia kinh té
clia két qua tinh duge.

TL: a;: 30 -Y,/8, a; (22,6-0,1 Y, )/0,74.

9. Cho mo hinh can bing thu nhap quéc dan:

S(Y)+ T(Y)=Y)+ G, v6i S, T. 1>0; S + T >T

Trong d6: S 12 tiét kiem; T 1a thué; 113 ddu tir; G, Ia tiéu
dung cta chinh phi.

a. Giai thich ¥ nghia kinh t& cua m6 hinh va y nghia kinh
t& clia cic m&i quan hé clia cdc dao ham bac nhat S, T,1.

b. Xac dinh biéu thic mo ta sy thay di clia thu nhap can
bang Y theo G,,. Giai thich ¢ nghia kinh t€. -

10. Gia sir dan s6 tang theo mé hinh P(1) = (0)2"‘ vi tiéu
dung dan cu tang theo md hinh C(t) = C(D)e".

a. Tinh hé s6 tang truéng cla dan s6 va tiéu dung dan
cu. _

b. V&i diéu kién nao thi hé s6 ting trudng cia tiéu dung
cao hon hé s§ ting trudng cua dan s6. Néu ¥ nghia cua quan
hé dé.

c. Gia thiét lugng lao dong dugce si dung ti 1& v6i dan so
va ¢6 dang L(1) = kP(t) (k <I}; san Iuong Y(t) 12 mot ham cua
von K(1) va lao dong dang Cobb - Douglas va C(t) 12 mot ham
tuyén tinh cha Y(t). Hay xdc dinh mot md hinh thé hién cdc
quan h¢ gitra cic bien.




11. Cho ham sin xudt Y(t) = 0,2. K**, L%
Trong d6: K = 120 + 0,1t: L = 200 + 0.31. -

a. Tinh hé s6 co gidn cla Y theo K va theo L.

b. Tinh hé s6 tang trudng cda von K, lao dong L va Y.

c. Hay cho biét hiéu qua cla viéc ting qui mé sin xuat
trong truong hop nay.

12. Xét mo hinh lgi nhuan:

[ [(Q) =TR(Q)- TC(Q) - aTR(Q). Trong dé: TR 13 tdng
~doanh thu: TC 12 téng chi phi; a 1 thué suit theo doanh thu.
. & Xdc dinh biéu thic diéu kién clia Q d€ 1oi nhuan cuc
dai

b. Khi thu€ soat ting, mic Q 6i un bién dong nhu thé
nao.

c. Hay lam mot phéan tich 1irong tu néu thué€ ddnh vao
vOn san xuat thuc hién (Téng chi phi).

13. Mot cong ty c6 thé san xudt va cung ing cho thi
truong hai mat hang véi ham tdng doanh thu va tdng chi phi
cho 2 mat hang:

TR = P]Ql + P,Q,
TC= 2Q2; +Q,Q, + 3Q22

Trong dé: P, Q, 1a gid ca va sin lugng hang hos.

a. Xdc dinh c6ng thifc tinh téng loi nhuin Cl:l-'C dai.

b. Ap dung cong thitc tim dugc & cau a, tim san lugng cuc
dai 19i nhuan.

¢. Tinh hé s6 co gidn cua téng chi phi theo khéi luong
cua ting mat hang va hé s6 co gidn déng thi theo c4 hai mat
hang. 1ai diém cuc dai loi nhuan tim duoc & cau b.

ey e ey




14. Nhu cdu hai mat hing phu thuéc gid nhu sau:

Q,=40-2P,-P,;Q, = 35-P -P,
Tdng chi phi 12 ham ciia cdc san lugng:
TC = Q% +2Q% + 12

Trong d6: P, Q, 1a gi4 c4 va san luong hang hod (i=1+2)

a. Xdc dinh mic Q,, Q, sao cho tong Igi nhuan 16n nhat,

b. Tinh chi phi can bién cho ting mat hang tai muc t6i
tim dugc o ciu a.

¢. Hai mat hang nay c6 thay thé !an nhau trong tiéu diing
khéng?

15. Mot doanh nghiép san xuit ¢6 ham lgi nhuan phy
thuéc hai y&u t& von va lao déng nhu sau:

U=-12 +0,3K + 0,8L — 0,IK’L? (K,L> 0)

a. V&i luong vén K = K, hdy xdc dinh qui mé lao dong
¢0 loi ich cao nhat cha doanh nghiép. V& d6 thi ham U tai K,.

b. Trong diéu kién ciia cau a, hay xdc dinh qui mo san
xuat toi vu (loj ich cao nhat).

¢. Hay phan tich U theo vén K, khj I, = L, (twong twr nhu
trén). Gia slt doanh nghiep dang & tinh trang t6i da loi ich
budc phdi tang mot trong hai y&u t§ trén do; chut thi nén
chon vé&u tg nao.

16. Trong mo hinh can dsi lien nganh ngudi ta x4c dinh
214 tri san lugng céc nganh theo céng thic: X(t) =[E - AT
'x(1), trong dé, x(1) 1a véc tg gid trj san phdm cuéi ciing, A(t)
1a ma tran hé s6 chi phi truc ti€p dang gia trj. Hay chimg t6
rang cdc hé sé trén cot thit j cha ma tran C = [E - AT thé
hién t6c do tang gid tri san luong cha cdc nganh theo gid tri




sdn phdm cudi cung cha nganh j. Xdc dinh cong thifc tinh he
sG co gidn cla gia tri san lugng cdc nganh theo gia tri san
phdm cu6i clng clia mot nganh.

17. Chi phi cho tiéu diing loai hang A dugc ude lugng boi
ham sau;

C=-12+0,1M - 0,05P.

Trong d6: C la chi phi cho tiéu ding hang A cia méi ca
nhin; M 12 thu nhép c4 nhan; P 12 gi4 hang A.

a. Gidi thich y nghia kinh 1€ ca cdc hé s6: c6 thé xem
hang A 12 thi€t yéu khéng?

b. Hay tinh h¢ s tang trudng cla nhu cdu theo thai gian t
néu hé sé tang ciia thu nhap theo thdi gian 1a 12% va hé s&
nay cia gid hang A 1a 8%.

18. Chi phi cho tiéu dung loai hang A duogc ude luong bdi
ham sau:

C(t) = 8 + 0,4M(1) - 0,02M¥(t) + 0,1C(t-1).

Trong dé: C(t) Ia chi phi cho tiéu diing hing A ctia méi
cd nhén trong thoi ky t; M(t) 1a thu nhap cd nhan trong thoi
kyt. '

a. Gidi thich y nghia kinh t€ cla céc hé s6 trong m6 hinh.

b. Cho C(t) = 10. Tim lugng thu nhap ¢6 chi tiéu t6i da
trong thoi ky tiép theo néu thu nhéap trong thdi ky d6 la
M(t+1)< M,

¢. Tim c6ng thife tinh t6c do tang chi phi C(t) theo thdi
gian. Téc d6 nay phu thude vao miic tf lé tang thu nhap va
chi phi k¥ truée nhu thé nao?

19. Téng s6 von dau tir nudc ngoai (I), phu thudc vao don




gia tién cong (W) va téc do tang thu nhap quoc dén (p) cua
madt nudc nhu sau:

1=-25+12p°- 0.4W.

a. X4c dinh biéu thitc tinh su thay déi clia I khi céc yéu 16
doéng thoi thay déi.

b. Gid st mitc tang thu nhap quéc dan én dinh 13 6% xac
dinh thai han tién cong ¢6 thé thu hit vén ddu tr nuée ngoai.

20. Tiéu ding tiém nang & Nam Triéu Tién trong thi ky
1961 - 1980 dugc uéc lwong boi ham sau:

LnE = 0,5892 + 0,5442LnE , + 0,4518Y - 0,056D.

Trong d6: E 1a tiém nang tiéu dung, E_, 1a tiém nang tiéu
ding k¥ trude d6; Y 1a tdng sdn phdm trong nudc:

D = 0 v6i cdc nam 1961 - 1973 (thai ky ) vaD =1 véi
cdc nam 1974 - 1980 (thai ky 2).

a. Gial thich ¥ nghia kinh t€ ciia mé hinh va cdc tham s
trén. _

b. Tinh ti€ém nang tiéu diing ¢4n bién theo thu nhap véi E,
, da xdc dinh.

c. Tinh h¢ s6 tang trudng cua tiéu ding trong tung thai ky
vol E | dd xdc dinh.

21. Gid mot loai hang P va chenh lech cung -~ cdu S lién
~ h¢ v6i nhau bdi phuong trinh: SP - 0,1P*InS = ¢. Hiy tinh ¢
do thay d& clia gid khi chenh léch cung - cdu thay déi.

22. Cho ham thu nhap tinh trén ddu ngudi:

e &
y(t):{%{ﬁ+n'+l—ﬂ—)}l el
- -

i




Trong d6: &1a hé s gidm gid cla v6n theo thdi gian

B la hiéu ing ti€n bo k¥ thuat d6i véi thu nhap
o 1a h¢ s6 co gidn cha vén ddi véi thu nhap
n la ti 1é tang déan s6 hang nam.

Gia st 8, a khong déi, dé duy tri thu nhap ddu ngudi &
mifc y'(t) cho trudc cdn c6 chinh sich dam bao téc do tang
clia dan s6 theo sy bién déi cta hiéu ing tién bo k§ thuat nhu
thé nao?

23. Gia sk lugng v6n (qui ddi thanh tién mat) clia mot
cong ty hang nam nh& dau tr 13 12%. Ti Ié mat gid cha tién
mat hang nam 1a 4%. Hay tinh hé s& tang trudng cla von ma
cong ty dat dugc sau 10 nam, biét ring nam diu tién cong ty
¢6 lrong von 1a K(0).

24. Thu nhap quéc dan clia mot qudc gia (Y) phu thuoc
vao von (K), lao dong dugc sir dung (L) va ngan sach dao tao
5 nam truée dé (G) nhu sau:

Y 024K(]1 LORGU(I‘S

Trong d6 cac yéu t6 bign déi theo thoi gian nhy sau: hang
nam vén ting 15%; cong an viéc lam tang 9%; chi Pphi cho dao
tao ting 20%.

a. Tinh h¢ s6 tang trudng cua thu nhap quéc dan.
b. Trong diéu kien Y, K khéng d6i con cong an viéc lam
phu thudc vao ngan sich dao tao trude dé 5 nam, hay viét

biéu thic chi ra su thay déi ca céng an viéc lam theo ngan
siach dao tao 5 nam trude.

25. Gia sir trung binh téng lugng lao dong trong mot thai
ky tai mot nude 1a L,,, khoi lugng lao dong sin sang 1am viéc
(Y) va i€n cong (X), thod man phuong trinh sau:




Y —(a,X+a,X +a,X WL, - Y)=0

Hay phan tich mé hinh tren, trong cac tinh huéng khac
nhau vé cung cdu lao dong. Xac dinh cach tinh tién cOng can
bién theo s6 lao dong san sing [am viéc hodc nguoc lai.

26. Lugng lao dong (viec 1am) thu hiit thém va céc nganh
san xudt vat chdt L va lugng von déu tu I c¢6 thé mo 13 bdi mo
hinh:

L* + a, + al + a)J* = 0, trong dé: a,a,>0a<0;3°>
4aga,.

a. Giai thich su van dong cha céc yéu t6 lao dong thu hiit
thém va von dau tu. Tim biéu thitc tinh t6c do cén bién ciia
lugng viéc lam tang thém theo v6n diu tu.

b. Hay chon mot bo gid tri thich hop clia cic tham s6 va
tinh lugng vén ddu tur thu hit nhiéu lao dong nhat.

27. Quan h¢ gita tién cong cla lao dong cé dao tao (V)
va til¢ that nghiép cta ngudi lao déng trong mot quéc gia
(U), chi phi ddo tac (G) dugc m6 ta bdi mo hinh:

aY? - bG’ —cln(U) = 0.

Trong dé: V=V(1); G=G(1); U = U(t).

a. Xac dinh hé s6 co gian ca chi phi diao tao theo céc
yéu 16 khéc. ' '

b. Tinh hé s6 tang trudng cha chi phi dao tao nhu mot
ham cba cédc yéu 16 khdc.

28. 56 lugng sinh vién cha mot quéc gia S (ngudi) phu
thudc vao s6 dan P (ngudi) va thu nhép binh quan diu ngudi
M (USD) nhur sau:

5=-5501688 + 378766,5LnP — 5716,6M + 6,9922M?

a. Hay xdc dinh hé s6 tang trudng cha sO lugng sinh vien
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hang nam. Bi€t h¢ s6 tang trudng cla thu nhap 5% niam: téc
d$ tang dan s6 2,2%.

b. Tinh hé 6 co gidn toan phin cfa lugng sinh vién theo
thu nhép va dan so.

¢. Trong trudng hop dan s, thu nhéap lién hé véi nhau
nhu sau:

P—-4,57E + 07 + 0,16383MP + 1050205t = 0
Hay viél bieu thic tinh heé s& ting trudng cla thu nhap va
dan s6, tr d6 suy ra bicu thitc tinh hé s& tang trudng cua
lugng sinh vién.
29. Xét mo hinh thu nhap quéc dan:
Y-a-cY—-b-sIn(R)-G,=0
KY +v+a/R-M,=0

Trong d6: Y la thu nhap qudc dan; R 1a i 1é 14i tién gini;
G, 12 tieu dung chinh phii; M, 1 tdng lwong cung tién mat.

a. Xac dinh trang thdi can bang trong dé ti 1& 1ai va thu
.nhap nhu cdc ham phu thudc vao M, va G,

b. Khi chinh pha tang 1% tiéu ding muén trang thai can
bang khéng thay ddi thi tdng lugng cung tién mat tang bao
nhiéu %7

30. Cho mo6 hinh thu nhap quéc dan:

S(Y) + T(Y) = I(Y) + G,
Vai S(Y) = 0,1InY; T(Y) = 0,04Y - 0,1 Y?
I(Y)=0,5Y +0,02Y% G, = 1200

Voi Y 1a thu nhap quée dan; T 1a thué: I 1a dau e
S la tiét kiém.

" Trudng B




a. Xdc dinh thu nhap trong trang thdi can bang.

b. Trang thai can bing thay déi nhu thé nio khi G, giam
5%?

¢. Néu nha nuée can dinh mét muc tong thu thu€ 1a T,
khong phu thuge thu nhap thi cian dim bio mai quan hé nao
gitta T, va G, dé thu nhap quéc dan & trang thai can bang
khong doi? :

31. Véi cudc khing hoang tién t& trong mot quoc gia
ving Pong Nam A vio nhifng nam cuéi thap ky 90. Gia si
toc do mat gid cla dong tién"quéc gia d6 theo thoi gian dugc
bi€u dién bdi ham f(t) thoa min diéu kién f(1) > Q, (1) >0 véi
t<tvaf<0véit>t, Hiy néu mot mo hinh diédy kién the
hién tinh trang thay d8i cla lugng von dau tu nudce ngoai vao

quéc gia nay theo thdi gian t. Giai thich viéc chon md hinh
dé.

32. Véi céc dit kién cha mé hinh dy trit Wilson hdy tim
biéu thitc cho biét khi ting qui mo6 dat hang méi lan 1% thi
téng chi phi tang bao nhi¢u %? Nhan xét gi vé gid tri bicu
thdc nay tai qui mé t8i uu, gidi thich. Piéu d6 ¢6 ding vadi
cdc mo hinh t8i vu mi ham muc ti€u dat gid tri nhd nhat tai
diém cuc tri khong?

33. V§i cac quan he lién nganh hién vat - gid tri trong mo
hinh [/O

a. Hay tim biéu thic mé ta su thay déi luong san pham
cudi cung nganh i khi ¢é thay déi dinh mdc tieu dung san
phdm ctia né trong nganh j.

b. Phéan tich tdc dong cta sur thay déi gid san pham mot
nganh dén chi phi san xuat.




Chuong IT1
BANG VAO -RA
(INPUT - OUTPUT TABLES - 1/0)

I. 80 LUGC VE LICH SU PHAT TRIEN VA VIEC
UNG DUNG BANG VAO - RA VIET NAM

Bang I/O 1an dau tién duoc Wassily Leontief dua ra vao nam
1927. Thyc chat ciia bang nay 13 phuong phdp “sd kép” ghi lai
viéc phan phéi san phim cba cic nganh trong nén kinh t€ quéc
dan va qud trinh hinh thanh sin phim ctia méi nganh. Mo6i
nganh déu ¢6 hai chifc nang: sin xuat ra san phdm cung cdp cho
céc nganh khdc v6i tw cdch ta nguyen, vat liéu, ban thanh phdm
va mot phin ding cho tich luy, tieu ding va xuat khiu: déng
thoi méi nganh lai tieu thu san phim cta céc nganh khic 13m
nguyén liéu cho qud trinh san xu4t clia minh. Ngoai ra méi
nganh con phai st dung lao dong, do dé phai tra luong cho
ngudi lao déng trong nganh minh, phai thuc hién nghia vu d6i
v6i Nha nudc va thu loi nhuan cho minh...

Mo hinh I/O phan tich déng thoi quan hé kinh t€ gitta
cdc nganh, trén phuong dién phan phét va hinh thanh sin phdm,
phan tich dugc cdc quan hé can d6i hién vat cing nhu gia tri,
phan tich cdc tdc dong day chuyén trong nén kinh té... Bang I/O
[& mot mo hinh can bang tiéu biéu,




V6i noi dung va wu diém nhu viay nén mé hinh /O
khong ngimg dugc phat trién va hoan thién. Dén nay, hiu hét
cic nudc déu tng dung mo hinh nay & mitc vi mo ciing nhu vi
mo. Sau day s& di€m lai qud trinh phat trién clia mo hinh nay.

1. Biéu do Francois Quesnay (1758, 1766)

Fr. Quesnay - nha kinh t&€ hoc Phdp - khi nghién ctu
qud trinh phan phéi san pham giita ba ting 16p: Noéng dan,
tiéu thuong va dia chi - da dua ra mé hinh gian don nhu sau:
Fr. Quesnay gia thi€t rang: Trong xa hoi chi ¢6 néng dan san
xudt ra cua cdi; Vua chia, dia chi... khong san xudt. chi
huéng 1i; tang 16p tiéu thuong khong tao ra lai, vi vay khong
nam trong hé théng san xudt. Trong mét nim nong dan san
xuiat ra 5 ty Livres (ddn vi tién té cii cha Phdp). Trong 5 1y

-

nay:

Nong dan dung moét ty dé mua nguyeén liéu, 1 ty ding dé
trd lién cong lao dong (tién cong) va ciing 1a khoan tiéu ding
cu6i cling clia noéng dan; 1 ty dé mua dung cu tir tiéu thuong
(khau hao), khoan nay ciing tao ra tiéu ding cudi ciing cia
ti€u thuong; tra cho dia chd, déng thué cho vua, nha thd 2 1y.
Vé tién thu: D6i véi dia chil nhan dyoc 2 ty, s6 tién nay ding
dé tra cho: Luong thyc, thuc phidm 1 ty va 1 ty tra cho tiéu
thuong vé cdc d6 dung cin thiét khic dudi dang tién cong.
Nhu vay da tao ra tiéu ding cuéi ciing cla tiéu thuong 1 ty va
dau tu 1 1y, |

Fr. Quesnay déd xay dung “cong thiic s& hoc™ sau day:




Céng thifc s6 hoc: Téng gid tri tai san xudt: 5 ty.

Pautrhéng | Thu cla g/c dia Dau tu clia
namcla | chi, thué déngcho | tiéu thuong
‘ néng dan vua chua, nha tha
Chi phi tao 2 2 L 1
ra thu nhap 1« Sy
& ol
1
N
1 & 1
Trong d6; Chiphij - 2
cho dau tu
Neo . 2(Tty dau t
Téng cong 5 ( . ¥ ddu tr
nam sau) j
Tir so do6 trén, ta ¢6 bang sau day:
Tiéu ding Tiéu diing , . " .
2 at - d 5 0
san xust i b6 Tiéu diing va J&i Tong

ND | BC ND | BC 1T | Bauty

Nong dan 1 1 1 1 1 0 5

! Bia chi 0 0 0 0 1 1 2

Kh&u hao 1 0

Lao dong 1 1

Thué 2 0

Téng 5 2 7




Bi€u d6 kinh € clla Fr. Quesnay c6 thé duge biéu dién
bang mé hinh I/O trén day. Mac du gia thiét ciia Fr.Quesnay
khong ddng, nhung Karl Marx, da danh gid rat cao cong hién
cua Fr.Quesnay. Theo Karl Marx, thién tai cla Fr.Quesnay
1a & ch6: Tir nhitng hanh vi kinh t€ riéng 1¢, khong duoc thé
hién bang con 6, 6ng di nghién cdu cdc hanh vi dy duéi giac
do téng quan, dudi dang lugng, dd ¢6 ging dién dat luu théng
phan phdi hang hed giita ngudi san xuat va tiéu ding.

2. Mo hinh tai san xu#t ciia Karl Marx

Khi nghién cliu qud trinh tdi san xuat xa hoi, Karl Marx
di chia toan b nén san xuat thanh hai khu vue: San xuat ra tu
liéu san xudt va sdn xudt ra vat pham tieu ding. Giita hai khu
vic irao doi sin phdm véi nhau theo nhiing ty I¢ nhat dinh.
Tong gid tri sén lugng clia méi Khu vuc va todn xa héi fa:

X;=C +V, + M, (khuvyc D)
X, =G+ V, + M, (khu vuc II)

Trong téi san xuat gidn don, khoi lugng tu liéu san xuat
& mulc s bt dip hao phi vé mdy méc, thiét bi trong ca hai khu
vuc, khong con lai san phim dé tich lug, uic 1a: X, = C, + C;;
vat pham téu ding ciing san xu4t chi di dung trong hdl khu
vue, do dé:

XJ=V1+M|+V2+M2
=G+ V,+ M, Ticla: C,=V, + M,.

C6 thé mé 14 nhiing phan tich cia Karl Marx bang bang
duéi day:




Khu vire | Chi phi ndi b |San pham cudi cung| X,
Tiéu | Tiéu dung
I i [dOng sé&n| phisan z
xuat xuat
| C, C, 0 0 X,
1 0 0 0 X, X,
V v, |V,
M, M, M, nam t
X X, ] X

C6 thé néi réng co s& 1y luan cla bang 1/O chinh fa 1y
thuy€t vé tdi sin xuat clia Marx. Tuy nhién cong lao xdy dung
bing I/O v mit 1y luan va thye tién trude hét phai ké dén
Wassily Leontief.

Ngay nay, do sy phat trién clia cdc phuong phép todn hoc, k§
thuat tinh todn, phuong phép 1/O dd duge van dung mot cich nhanh
chéng v phé bién & hdu hét cdc nude: Lién xo (1961) di xay dung
bang gém 181 nganh, Ba Lan (1958), CHDC Dic (1961), Bungari
(1961), Hungari (1959, Tiép Khéc (1962), M§ (1941), Anh (1948),
Phap, Nhat (1951), Mexico (1985), Sudan (1987),... Da ¢6 nhiéu hoi
nghi khoa hoc quéc t& vé mé hinh va cic vin dé rieng cia bang /O,
nhu Héi thao quéc t€ tai Gionevo 8-12/1/1968 ¢6 160 cic nha khoa
hoc clia 35 nude tham gia. Do diéu kién kinh &, k¥ thuat clia tmg
nudc ma quy mé bang /O & cdc nude rat khic nhau. DSi véi cac
nudc kém phét tri€n, bing /O duoc xdy dung chil yéu dua vao he
thong ti khoan quéc gia (SNA).

O Viet Nam tir nhitmg nam 60, mo hinh J/O d duoc dua vio
giéng day & moét s6 trudng dai hoc (Kinh t& K& hoach, Bédch
khoa,...). Mot s6 bang I/O di dugc thir nghiem xay dung: Bang
IO cho mot nganh (Bo Cong nghiép nhe, UBKH Nha nuéc,




Vién todn hoc); Bang I/O cho khu cong nghiép Viét Tri (Dai
hoc Béch khoa, Vién phan viing quy hoach TW, UBKH nhz
nudc); Bang I/O cho cép huyén (DH Kinh t€ Qudce dan, 1971 -
1974).

Nam 1980 Tdng cuc Thong ké di xay dung bang 1/O cho 24
nganh. Trong thoi gian 1979 - 1980, Vien Toan kinh t& di xay
dung bang I/O cho 25 san phdm cha yeu. Nam 1983 UB vat gig
Nha nudc va Trung tam phan tich h¢ théng (Vién QLKTTW) di
Ung dung cdu tric bang 1O, mo phong xir Iy van dé tic dong
1an nhau trong qu4 trinh xdc dinh hé théng gid cd. Nam 1984 -
1986, Vién phan viing QHTW va Vién todn hoc da thir nghiém
xdy dung bang 1/0 cho cic ving kinh t€ Béc bg, Nam bd véi 6
nganh kinh €.

Véi vige tién hanh du 4n VIE/88/032 vé xay dung va thuc
hién he théng SNA ¢ Viét Nam, Téng cuc Théng ké da xay
dung bang I/0 1989 theo gid san xuit gém 53 nganh va bang
gop 6 nganh. Ciing v6i viéc xay dung va hoan thién hé thong
SNA, phuong phép I/0 s& duge st dung trong phan tich, dy bio
va dac biét duge ghép néi véi cic mé hinh kinh t& luong khic.
Hién nay, hang nam Téng cuc théng ké va mét s6 co quan
nghién citu déu xay dung va thuc hién cac phan tich kinh € trén
bang 1/O.

II. MOT SO VAN DE VE PHUGNG PHAP LUAN XAY
DUNG BANG VAO - RA
1. Nganh thuan tuy (nganh san phim)

M6 hinh 1/O coi nén kinh t&€ quéc dan 1a mot thé théng
nhdt, gém n nganh san xuat thuin tuy cé quan hé mat thiét vai
nhau. Cdc don vi duoc x&p vio cliing mot nganh san xuit 1a cdc




don vi: San xuat ra sin phim giéng nhau vé cong dung kinh t&
cé thé thay th€ hoan toan cho nhau, st dung cdc loai nguyén,
vat liéu tuong tu nhau va qué trinh cong nghé gidng nhau. Nhu
vay c6 thé xem ¢6 sy tuong ng mot - mot giita nganh thuin tuy
va san pham. V& mat nguyeén tic véi méi san phdm ta cé mot
nganh thuin tuy.

T khdi niém nganh thuan tuy ¢6 thé rit ra mot s6 nhan
X€t sau day:

- Cac nganh thuin tuy khong ¢6 sin trén thuc €. Cic
nganh Kinh 1€ theo hé théng phan nginh ciia méi qudc gia bao
gom nhiéu nginh thuan tuy va nganh thuin twy cé thé nim
trong nhi€u nganh kinh t€ khic nhau. Do d6 nhitng théng tin
can thi€t cho bang [/O khong c6 sin. Diéu nay gay ra cdc khé
khan cho viée xay dung bang I/0.

- Do ¢6 thé xem méi nganh thuan tuy ting véi mot loai
san pham, trén thuc t€ 58 san phdm khac nhau 12 r4t nhiéu cho
nén sé nganh thudn tuy 13 rat I6n. Didy nay gay ra khé khin cho
vigc thu thap s6 liéu va xir 1y 56 lieu. Do vay ty theo muc tiéu
nghién ciiu, tuy theo kha nang cung cap s8 liéu ngudi ta cra ra
s8 nganh thich hop. Tir ¢6 dbi hoi phdi nhom gop cdc sin phdm.
Khi nhém gop cac san phdm ngudi ta sir dung cdc san phdm dac
trung. Ching han nganh sin xuat luong thyc cé: Lia, ngo,
khoai,... Ngudi ta ding l¢a 1a san phdm dac trung va quy déi cac
san pham khéc ra Ida. Nganh che tao mdy san xuét ra nhiéu loai
dong co ¢6 cong suat khic nhau, ngudi ta phai dung mot loai
dong co l1am san phim dac tnumg. Khi nhém gép cdc san pham
c&n phai tuan thd nhimg quy tic, c4c tiy chudn nhat dinh.

Ngay nay phan loai nganh trong bang I/O dua vao phan
loai hoat dong san xuat hay phan nganh kinh t& trong hé thong




tai khodn quéc gia SNA (System of National Accounts) dugc
got tat 1a ISIC (International Standard Industrial) Classification
of all Economic Activities) do Lién hop qudc dua ra. Cho dén
nay di ban hanh lin thit ba ISIC vio nam 1989, ky hiéu 11 ISIC-
3. Kem theo ISIC, Lién hop qudc ciing ban hanh bang phan loai
san pham chi yéu CPC (Central Product Classification). Phan
loai CPC dya vao dac trung vé vat chat ciia sin phim hay dua
trén dac di€m cda dich vu, Méi hang hod trong CPC do mot
nganh trong ISIC tao ra va nguge lai moéi nganh trong ISIC chi
san xudt ra mot loai san pham. Tuy nhién, khong phii ic nio ta
ciing ¢6 thé tim dug¢ quan he mot - mot gifta ISIC va CPC, néi
chung mét nganh san xuat hon mot loai san phdm. Sau day Ia
bang phan nganh c4p | theo ISIC - 3 va bang CPC cita Lién hop
quéc. S

Bang phan nganh cap | theo ISIC-3

-J

Ma Tén nganh
A(1) INOng nghiép, san ban va Iam nghiép

I(9) [Van i, iuu kho va théng tin lien lac




Q(W)}-bétdmgwacactod]mvadoantheqmte

Bang phan nganh trén gém ba nhém nganh: Nhom khai thac
ngudn ty nhién; nhém ché bién cdc sin phdm khai thdc tir
nguon t nhién va nhém céc nganh dich vy,

Tir bang phéan nganh cip I dugc chia ra 60 nganh cap II va ur
cac nganh cip I chia ra 159 nganh cap 11, tir d6 chia thanh 290
nganh cap IV.

10 nhém sdn pham c3p | trong bang phan loai CPC ciia SNA
STT Ten san pham ]

AN =

|~ ol

m|

Tir 10 nhém san pham chi yéu nay chia thanh 56 san
pham cap I1.

G Viet Nam ngay 27/10/1993 Chinh pht di ban hinh




nghi dinh vé viéc phan nganh cho nén kinh t& nuéc ta. Hé thong
nganh méi nay ¢ hiéu luc tir 1/1/1994. Theo nghj dinh nay Viét
Nam c6 20 nganh san xuat cdp I:

1. Nong nghiép va 1am nghiép:

2. Thuy san (nuéi tréng va khai théac);

3. Khai mo, khai khodng;

4. Ché bién;

5. San xuat va phan phéi dién, khi dot va néc:

6. Xay dung;

7. Thuong nghiép va sita chifa vat pham tiéu ding;

8. Khdch san;

9. Van tai, kho bai va théng tin lién lac;

10. Tai chinh, tin dung;

11. Hoat dong khoa hoc cong nghé;

12. Kinh doanh tai sin va dich vu tu van;

13. Quan 1y Nha nuée, an ninh quéc phong;

14. Gido duc, dao tao;

15. Y 1€ va hoat dong cifu trg xa hoi;

16. Van hod, thé thao:

17. Hoat dong Dang, doan thé, hiép hoi;

18. Hoat dong phuc vu ¢4 nhan va céng déng;

19. Hoat dong lam thué céng viéc gia dinh trong cac ho
tw nhan;

20. Hoat dong ciia cédc 6 chitc va doan thé quéc (€.

2. (zid tri san xuit GO (Gross Qutput)

Gid tri sdn xudt 12 mot chi tiew téng hop dvge tinh
bang gid tri san luong cla til ca cic nganh. Khi tinh riéng
cho tung nganh ta s€ ¢6 gid (ri san xuit cda nganh. Gia tri san




xuat duge tinh theo nhimg nguyén tac nhat dinh, cic nguyén tic
nay dugc trinh bay day di trong SNA. C6 thé tdom tét cdch tinh
gid tri sdn xudt clia cdc nganh nhu sau:

Dai véi cac nganh san xudl hang hod ban trén thi trudng:

Gid tri san xudt = Doanh thu bdn hang + Gid tri hing
hod str dung khdc + Gia tri thay déi tén kho

Thuong nghiép:

Gid tri san xudt = Doanh thu bdn hang + Gid tri hang
hod sur dung khédc + Gia tri thay doi tdn kho — Nguyén gia hang
bdn.

Cac nganh dich vu: Gi4 tri san xuat = Doanh thu

Cac nganh nhan ngudn vén tir ngan sach nha nudc:

Gia tri san xuat = Téng cdc ngudn kinh phi do ngan sich
cap — Cic khoan chi ¢6 tinh chat ddu tu tich luy tai san.

3. Nhu cau (chi phi) trung gian (intermediate demand)

H%mg hod va dich vu dugc sir dung cho muc dich ciia san
xudt duge goi la nhu ciu trung gian. Nhu cdu trung gian bao
gbm nguyén, nhién, vat liéu, ban thanh phdm va céc dich vu lam
ddu vao cho san xuit, hd trg mua, ban, van tii, buu dién,... Cic
hang hod va dich vu trong nhu cau trung gian hodc 12 duge bién
déi dé tao ra san phdm méi, hodc 1a duge sir dung hét trong qué
trinh san xuat.

Nhu cau trung gian khong bao gém khéu hao tai san c6
dinh. Khédu hao tai san ¢6 dinh 12 mot y&u t6 cla phin gid tri gia
1ang.

4. Nhu cau cuéi cung (final uses or final demand)

Hang hod va dich vu cta cac nganh sau khi ding mot
phéan cho nhu cAu trung gian, phan con lai goi 1 nhu ciu cudi




cung. Can ci vao muc dich sir dung ngudi ta chia thanh cic ho
phan sau day: _

Tién ding (TDCC). Hang hod va dich vu dung dé dip
tmg cdc nhu cdu an, mac, &, di lai... goi la tiéu dung cudi clng.
Phdn tiéu diing cuéi cling cé thé chia chi tiét thanh tieu dung
cua cac hé gia dinh va tiéu dung cia chinh phu.

Tich luy tai san (TLTS) hay diu tu bao gom: Tich luy
tai san c¢6 dinh, hang tén kho, tich luy tai san quy hiém. Tich
tu¥ tai sdn c6 thé chia chi ti¢t thanh ddu tu cua cac ho gia dinh
va ddu tu cha Chinh pho.

Xuit khau (XK): Bao gém xuat khau hing hod va dich
VAL

5. Gia tri gia tang (value added)

Gi4 tri gia tang la phan con lai cta gid tri sdn xuat sau
khi trir di chi phi trung gian. N6 chinh 14 pham gid tri m&i do lao
dong tao ra va phdn khau hao. Nhu vay vé co ¢au né bao gém:
Tién cong cha lao dong, Thué san xuat va thu€ hang hod trir di
trg cap, Khau hao va Thiang du sdn xuat.

Pau vao cac yé’ti t0 so cap (primary factors input):
Néu xét vai tro ctia cdc yéu t6 trong toin b qua trinh tao ra san
phdm, cac yéu to clia gid tri gia ting con dugc goi 1a ddu vio
cic yéu to so cap. Cac yéu 16 nay duge goi nhu vay vi chiing
dugc xde dinh bén ngoai cac nganh, hay néi cach khac ching 1a
bién ngoai sinh.

6. Cac gia thiét co ban

- Bong nhit vé mat cong nghé: Mbi nganh chi san xu4t
mot san phdm thudn nhat va sir dung cdc y€u t6 ddu vao ciing
thuan nhét.

- Déng nhat vé€ mat san pham: San phadm clia cic nganh




Chuong Ui: Bdng vdo - ra (input - Quiput tobles - /OF:

khong thé thay thé cho nhau. Trong pham vi timg nganh thi cdc
san pham c6 thé thay the hoan toan cho nhau.

- Cong nghé tuyén tinh, ¢6 dinh: Qua trinh sdn xuat
duge gia thiét 1a cé cac dinh mdc kinh 1€, k¥ thuat khong ddi va
tédng chi phi cha méi nganh 13 mot ham tuyén tinh cla cac yéu
t0 sdn xudt.

- Hiéu qua day chuyén: Hiéu qua san xudt trong mot
nganh 1a do hiéu qua sin xuét trong nganh nay va hiéu qua clia
cac nganh khac tao ra. ‘

7. Phan loai bang vao - ra

Can cit vao hinh thdi biéu hién clia cdc chi tiéu trong
bang I/O ngusi ta ¢6 bang can d6i dang hién vat hoac gid tri.

Can ¢ yéu t6 thoi gian cd hay khéng c¢é trong mé hinh
ngudi ta c6 bang can déi tinh hodc dong.

Cin cit vao pham vi dia 1y, xay dung bang 1/O ngudi ta
c6 bang can d6i khu theo viing lanh thé, theo nganh hoac xi nghiép,...

Ngoai ra con nhiéu loai bang khéc: Bang [fO déng, mo,
ngan han, dai han...

ITI. BANG VAO - RA CUA MOT SO NUGC

Do diéu kién kinh t& - x3 hoi cha cdc nude khac nhau, do
muc dich cu thé clia viéc xay dung bang IO khdc nhau, nén  cdc
nuée (hoiac nhém nude) cé cic bang khong gidng nhau.

1. Bang vao - ra clia SUDAN |

Bing /O cita SUDAN nam 1981 - 1982 duoc xay dung dua
wén SNA theo gid san xudt. Trong bang ndy ngudi ta da tich phan
nhap khau thanh mét dong riéng, xép vao phin gia tri gia ting (ly do
s& droc giai thich & phan sau). Theo bang nay ¢6 10 nganh, nhu cau
cudi cing khong ¢6 phin ti san quy hiém.
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i,

Bang 1: Bang KO clia Sudan.

| Nt cAu trung gian '
[ Khai | . ] J . [~ {
Nong thac Gia @en& Xay [Thuong Buu | Bao | Dich [Ngan
s[ nghiép maé cong | nudc | dung| mai | dién | hiém | wu... | khéc
' (M| @ | @ @ O 1O 6 | @
- INong nghiép 1584 00 | 6623 302010 10142070 560 180 60
Khai thac md 0101 | 20 19 04 01 o1 00 o0 00
'Gia céng 050 01 3340 70 98d 73d 95d 31d 5d 90
[Bien & o 13061 | 8d 20 3d 1d 1d 19 1d 10
Xay dung 120 00 | 70d a9 od 4d 3d sd 19 54
Jrengmanhd a0 08 1 77a 30 18d 1120 19d 33d 20 140
|hang, Hotel
Van tai, bu dién 19 00 | 20 1d o024 29 2d 10 o2 o2
Taichinh, bdo hidm| 520 05 | 250 50 180 1540 48d 1124 50 o086
Dicnwucingdéng | 79 00 | 12d 30 7d 129 11d 239 159 0d
Nganh khac 20 00 | 2d 20 1d 2d 3d 4d 2d og
11 .
SUBCON 3804 16 945 3103566 46113861 2670 492 358
Nhiap khdu 2508 00 1450 70 11d 180 16d 10d od og
Tién odng 6802 24 (1594 667 1843 3433 2809 843 478 783
Khau hao 725 04 |1048 70 204 268 911 2508 57 09
Thué gidn thu 180 00 { 150 od 14 6d 3d 2d od od
Thué tnic thu 44 01 ] 713 09 25 101 51 22 14 00
L nhuan 18138 08 | 1949 271735 5264 3267 4353 468 09
SUBTOT 28395 37 |6902 8343929 9304 7228 793§ 1015 792
GVAOUT 32200 53 18847 11447495 1391511118 10608 1507 1150




. Chuong li: Béng v « ra (inpitt - Outoul fabless 1

1981-1982.(L.S. millions)

Nhu cdu cubi cung

Tiéu diing cc Pautr | . | Tong | Téng
“Tang | Ho | owh | Tu o ey | aree)
(1-10) |giadinh { ph(l | nhan | phd
Can [ (12 a3 @4y | 15 | ¢e) | any | (8 | (19)
14129 9514 11| 00| 17.8] 4426 3939| 18068 32197
38/ . 00/ 01| 00| o0o] 0o op 0,1 39
748,1| 5935 519| 1681| 713| -212] 2757] 11393] 1887.4
311 600 216 00| 00| 00| 00| 818 1127
1140 430 294|3530{ 2107 00| 00| - 6361 7501
| 3188 11213] 408| 00| 00| -896, 00| 10725 13913
98| 7410| 361] 2599 518 00| 148 11035 11132
4201 5968, 399| 27| 00| 00| 05 6399 10600
900 590/ 00| 20| 00| 00/ 0o 610 1510
180 688 250, 250 0o 00| 0o 93| 1143
31664| 42348 2459 7882 3516 3318 6849] 66372 98036
4576 10799 291( 127.8| 150 00| -0p| 12518 17004
19274| 00| 4647] 00| o00f 00] 00| 46471 239271
5890; 00| 1190; 00/ 00 00 oo 1190/ 7080
452 3394 00| 00| 00| 00 00| 3394: 3846
971 452 00[ 00| 00/ 00| 00| 452 1423
35209 00| ool oo oo oo oo 00| 35209
6637.2] 14645 6128| 1278 150 00| 00| 22201] 88753
| 98036, 5699,3| 8587| 9160 3666 3318 68497 88573
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2. Bang vio - ra ctia Viét Nam

Nhu phan trén di gi6i thiéu, & Viet Nam di ¢6 nhiéu
bang I/O, do nhiéu co quan, nhidu 6 chic lap ra. Khi bat dau xay
dimg va trién khai he théng ke todn méi, Téng cuc Théng ke da
xdy dung bang I/O gém 53 nganh che toan bg nén kinh t& quéc
dén theo s6 liéu nim 1989. Trén co & nay di xay dung bang
/O g6p gém 6 nganh, bang nay s& duoc 211 thiéu k¥ trong
phan sau.,

'Bdng 2: Bang I/O gop cta Viet Nam, 1989, theo gia sin xuit

. Don vi: Ty VND
Nhu ¢4 trung gian - Nhu c8u cudi ciing

b z
1 2 3 4 5 6 Cc | E z
CN 6036 1635 1184 566 491 MM 1138 450 739 3429 10823 21971

MNNLN 939 2949 25 83 4 69 4070 84H 193 2168 U®R 14537

POCB 62 22 2 43 1 8§ 215 313 1698 64 2077 2292

TN, VT 30 75 53 21 8§ 62 619 2623 143 674 3440 4050

GT, BB 151 57 8gq 23 8 73 398 629 44 180 829 1227

DV 333 75 58 311 17 654 1450 5934 0 2024 6138 7585

> 78224 4819 1409 10471 616 2379 1808d 24358 2817 6649 33874 51663

N. khdu | 9337, 208 0 Q 8§ 14 9567 0

[K.hao | 2601 7081 7200 1121 202 2621 14435

Tluwdng| 613 236 50 152 126 1621 2795

L.Nhuan| 1588 2496 119 173d 189 951 7073

o1l Ol ol ol o
ol ool o

0
t
qQ ZFog
0
0

ol ol ol o

> 14149 10021 883 3003 611 5207| 33874

Téng 21971 14837) 22920 4050 1227) 7586 51963 24358 2817 6699 33874 85837




Chuong li: Bang vo - ra (input - Otifout fables =1/0) .

IV. BANG VAO - RA DANG HIEN VAT
1. Mo hinh

Bang I/O dang hién vat gém bon khéi. Khéi thit nhat cé
dang hinh vuéng, mo ta khéi lugng san phdm trao déi gilia céc
nganh trong néi bd nén kinh t&€ Vi vay khéi nay duge goi 1
“Cac san pham trao déi trung gian”. Khéi thit hai ghi Iuong lao
dong duoc sir dung trong timg nganh. Khai tha ba ghi sin phdm
cudi cling va khai thir tu ghi lac dong duoc sit dung trong céc linh
vuc khdc va lao dong chua duge sir dung. Khéi thit ba cé thé ghi
chi ti€t hon bang cdch chia cdc san phim cusi ciing cho ba muc
dich: Tiéu ding, diu tu, xuat khau... Khai thit hai c6 thé chi tiét
thém phédn nhap khdu. Tuy nhién viéc chi tiét thém s& lam quy
m6 ciia bang I/O  tang thém. Sau day 1a bang I/O dang hién vt
don gian nhat: | '

S8 San Bon San pham San phdm
T lugng Vi trung gian cudi ciing
1 Q tan Y P Qs
2 Q, kw Q21 Uzg «rerveneee Yo 9z
n Q, M | Gy Guz vevveneees G Gn
Q, Ng'ng | GQor Goa cocveves Gon %
Trongdo: -

Q:: San lugng sin phdm nganh thi i;
q:: San phdm cudi cing cha nganh i;
q;: S6 san phim nganh j mua tir nganh i;
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Q,: Téng s6 lao dong (don vi quy ddi - ching han ngirb’i -
ngay)

ot Lugng lao dong duge sir dung trong nganh j;

qy: S6 1ao dong str dung trong céc linh vie khéc.

"Jfl“rbe’mgtacc’):Q,:Zqij+qi i=1,n (1

=

Phuong trinh (1) 13 phuong trinh phan phéi san phdm

dang hién vat trong nén kinh t€ quéc dan. Phuong trinh nay cho

biét tinh hinh phan b6 va sit dung san phim ctia cdc nganh ké ca
cho muc dich tiéu ding cuéi cung.

Q=245 +4 @

Phuong trinh (2) 12 phwong trinh st dung lao dong. N6
cho bi€t tinh hinh phan b& va sl dung lao dong trong céc
nganh.

2. Hé s6 chi phi truc ti€p dang hién vat
Céc phuong trinh (1) va (2) ¢6 thé bién ddi nhu sau:

Q= Z—Q +q, i=1n
Ditt =il Vij
' 3
Khidé: Q=) a,Q,+q, i=1,n
. 7=l

Hay Q, — o, Q; - Za'qu q Vi=l,n

J=li#f




Q, q, o,a;; o
. Q q &5y &,
pat:Q=| [ q=| | a= "
ry 2 A
Q, q, AT P R— a,, |

va E 12 ma tran don vi, ta ¢6 thé viét (1) dudi dang ma tran
sau day: '

4 E-9Q=q (")

o;; duge goi 1a hé s6 chi phi tnye ti€p dang hién vat, N6
cho biét dé c6 mot don vi sin pham nganh j thi nganh i phai cung
cp tryc ti€p cho nganh ndy mét lugng san phdm la ¢; don vi.
Ngudi ta goi ma trén o = (o), 12 ma trén hé s6 chi phi truc ti€p
hay ma trin hé s6 k¥ thuat (technical coefficients), ma tran
Leontief dang hién vat.

; Ay 3
Pat : By = Q—Dj vi;
B=(Bos> Boas - Bow) - vecto hé s6 stt dung lao dong.
Khi d6 (2) duge viét nhu sau:
Q= Zqoj +q, hayQ,= Z}BO,'QJ' +q, -2
= =

Thi du 2.1: Cho bang I/O dang hién vat, nam t, gém
3 nganh nhu sau:

$an luong San phdm trung gian San phamc.c
100 20 10 8 62
50 10 10 16 14
40 10 10 8 12

Lao dong 10 10 4
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a. Hay tinh ma tran hé s6 k¥ thuat.

b. Hiy tinh vecto hé s6 sir dung lao ding.
c. Hay gidi thich ¥ nghia kinh € clia a,,.
Ma tran hé s6 k¥ thuét duoc tinh nhu sau:

Dua vao cong thic o, = il V1, j =1,2,3, ta lan lugt
i

tinh cac hé so:

@y =W 2 20/100=02;a,, =38 =10/100 = 0.1;
11 2

Q, Q,

o, =$L'=10,f100=0,1;¢:x12 = u =10/50=10,2;
Q, Q,

@y =32 210/50= 020, =32 ~10/50 = 0,2,
Q, Q,

Vecto hé s6 st dung lao dong:

q .
By, =§-=10!100=0,1,

Lo =%2- =10/50=0.2;

2

B, =zﬁ=4f40=0,1.

3
0,2 0,2 0,2
Nhuvaytacé: a¢=| 01 0,2 04
01 0,2 0.2

B=1(0,1;02;0,1).

" Trudng Dat hoc Kinh 16 Quéc dan



Chuong Iil: Bdng vo - ra (input - Output fables 10y ...

Phén tir a,, = 0,1 cho biét dé nganh thit nhat san xuat ra
1 don vi san pham thi nganh thit 2 phai cung cap cho né 0,1 don
vi san phidm dudi dang tir liéu san xuat..

Bang 1/0 dang hién vat ¢6 ¢ nghia quan trong trong
cung Gng vat tu trong nén Kinh t& quéc dan. N6 ddm béo cdc
quan h¢ cin doi hién vat chi yéu trong nén kinh & quéc dan.
Tuy nhién, do cdc san phdm clia cdc nganh duoc thé hién duéi
dang hi¢n vat, nén chiing ¢6 cdc don vi do khéc nhau, diéu dé
han ch€ ddng ké dén viec phan tich cdc quan hé tiéu thu va hinh
thanh san phdm, v6i tr cich la két qua chung cia nén kinh &,
Con rét nhiéu yéu 6 khac: Nhap khiu, khau hao,..., chua duge
dé cap dén. Vi viy, cén thiét phai trinh bay bang /O dudi dang
S14 tri. :

V. BANG VAO - RA DANG GIA TRI

1. Mo hinh |

Gid tri san phdm ctia méi nganh khong chi bao gém céac
hao phi vat chat tinh bing tién (k€ ca nhap khdu, khau hao) va
tién lwong ma cdn bac gém: Cic khoan thué, Im nhuin.Vi vay
bang I/O dang gi4 tri c6 dang nhu sau:

X, - Gid tri san xudt nganh thit i;

x; - Gid tri san phdm nganh i ding sén xuat trong nganh j;

x, - Gia tri sir dung cudi cting clia nganh i;

fy - Gid tri sir dung cugi cling clia nganh i ding cho muc
dich tiéu dung thit k:

Y, - Gid tri y&u t6 diu vio socap thith; h=1,2,3.4;

Y, - Gid tri cta y€u 16 ddu vao so cdp h duge sir dung
(hodc phai tra, hoac nhan dugc...) trong nganh j, j=1,2,...,n
h=1,23,4.

udng Dai hoc Kinh 18 Quéc
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Bang 1/0 dang gia tri duoc trinh bay & bang 3.
Tir bang 3 ta nit ra cdc phuong trinh sau:
- Phuong trinh phén phdi gid tri sdn phdm:
X,=Y x;+f,+f, +f,+f, i=1,n
=1
Hay Xi=Z:xl.j-+)¢i i=1,n
i=1
Bang 3: Bang l/O dang gia tri
Cac Giati Nhu ciu Nhucaucudiclng| _,
. . . Tdng Tdng
nganh | sanxudt | trunggian D [TLTS| XK | NK
(E)=(S)+...
) (2 3) @ e ®emn e
+8)
1 YRR O SU—- Xin i x fi [ fi [ f [ X
2 X Papeeda  Lia Y B | T T (e | %
n LS SRR }Zl 5y e (B [
E&Yé'u E ixﬂ'"ixm E f1 f2 f3 ‘f4 Z
tosa(ﬁp i=l i=]
Laoddng| Y,  Mi¥geo¥in $ y Z
Khduhao| Y,  MaVpeouda |70 0 i g
Thug Yo o PaYaaea . .
L(_i mlﬂ;n Y4 Y41YQ"‘“""X4I1 ;Z=1 Yn_] 'Z] y4J
i=




Trong d6 x; = f;; + £, + f, — £, i=1,2,.,n
Phuong trinh phan phéi sin phdm nay chinh 13 phuong

trinh:

Gid tri san xuat = Chi phi trung gian + Tiéu ding cubi
ciing + Ddu tr + Xuét khdu — Nhap khdu.

Trong bang nay chi xét nbap khdu sin phdm canh tranh
(tc 12 nhap khiu cic sin phdm trong nudc cé san xuit) - do vay
danh muc hing nkap khdu tring v6i danh myc san phim clia
bang I/O. Nhap khdu khong canh tranh (hay nhap cic méat hang
khong sin xudt trong nudc) khong duoc xem xét. Phén nhép
khdu cé ddu am bdi vi céc nganh nhap khdu hang hod va dich
vu d6 12 mot trong céc diu vao clia sn xuéit. Phin nay da nam
trong gid tri san xudt cla cic aganh.

- Phuong trinh hinh thinh (co cdu) gi4 tri san phim:

X, qu+2y j=Ln @

h=1
Nhu vay bing IO dang gxa tri khéng chi cho biét qud

trinh phén ph6i gi4 tri san phdm ma cdn cho biét qud rinh hinh
thanh gi4 tri sin phdm. Tix (3) va (4) ta suy ra:

Sx =33y o

Bay gid ta xem xét ndi dung kinh t€ cha v€ trdi va v&
phai (5). Téng gi4 tri nhu cdu cudi cing )" x, ding cho tieu

i=1
dilng (cia céc ho gia dinh (C), chi tiéu cha Chinh phtl (G)), tich
lu§ (I}, xust khdu thudn (E — M), n6 chinh 12 GDP tinh theo
phuong phdp sir dung sén phdm (The expenditure approach).
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4 n 4
DY, =)Dy, 1atdng gid tri gia tang, né ciing chinh 1a

=l &=l
GDP tinh theo phuong phip sidn xuat (the production
approach).
- Nhu cau cudi ciing vé tiéu dung cudi ciing, tich liiy tai
san, xuat khau va nhap khau:

f._z o 1=1,2,3,4,

2. Bang vao - ra dang gla tri tich riéng san pham
nhap khiu

Bang 1/O trinh bay 4 mue (1) trén diy 1a bang [/O tiéu
chuan dua trén SNA. Tir dang co ban nay cé nhiéu bién dang
khdc. D6i v6i cac nude kém phit trién, nhap khiu thudng 16n
hon so véi xudt khau. Dé phén tich sau anh hudng cha nhap
khdu, npudi ta thém vao phin gid tri gia ting dong nhap khiu va
do dé & phin nhu cau cudi cing bd di phan ndy. Ngoai ra ciing
con mot ly do nira la thu thap s6 lidu. Mot nganh nao dé nhap
khau mot lugng hang hod hay dich vu. khi bin san phdm cia
minh cho cdc nganh khdc d¢ stir dung vai e cdch ddu vao cla
san xudt thi khé tach duge phan nhip khau Bang 4 trinh bay
bang /O tdch ri¢ng dong nhap khau.

Trong bang 4.

Z,, Z,. Z; 1a lugng nkap khdu diing cho tiéu ding, tich luy
tai san va xuit khau.

V chinh 12 toan bd tiéu diing cudi clng, tich luy tai san
va xudt khdu,

110 - . .+ Trudng i hoc Kinh t&€ Quéc dan" -




Chuong II: Bang vdo - ra (input - Oui}ouf lables - 1/0)

Bdng 4: Bang 1/O tach riéng dong nhap khau

Céc Giati Tiéu diing Tong | Tieudingcudicling | Téng

nganh  {SANXUAY| - g gian ™ [Ts| Xk | x
(9=}
n | @ 3) ) ®|® 0
~H7
1 Xy PirXigeeeeee-Xin z fi1 fo | T X
2 X,
2 Xy DoXgpmmo X s fn | T | s X
_anj
n Xo Pet¥sgeeer-Xan i ) | T Xa
A yeu to n " z f f,
Cacybutd z zxﬂu-ZXin 1 1 3
lsa cip = =

Nhapkhdu| Y,  MiYewere Y iY|" niznlzn
4}

Lao dong Y, WaVaze¥m

Khduhao | Y, NaVeo.woXa

Thué Yy YooK f: vy
FE|
Loi nhudn | Ys  WMeYerXen
z Yot |3 : 4| 4L | 4
! ;IYil.., §Ym
Ys 1= =
GTSX X+ HX X, Vi | Vo | W,




Trong bang nay ching ta khong xét nhip khiu canh
tranh, hay cic san phdm nao trong nudc di san xuat thi khong

nhap khau nita. Khi d6 X, (i=1,n) vén 1 gid tri san xuét nhu
bang 3, song cic phadn t&r x; 12 lugng gid tri san phim nganh i
chuyén sang nganh j - hay néi khdc di dé 1a giao dich san phdm
noi dia. Tuong tu cdc gid tij f, - cling 12 gid tri san phdm trong
nuéc. Vi gia thi€t nhu vay thi phap khiu y, 1a nhap khdu céc
san phdm trong nuéc khong san xudt duoc (nhap khiu khong
canh tranh). Trén thuc t€ thi mot s§ nude x3 hoi chil nghia trude
day van lam nhu vay (chang han Lién X6 chi nhap céc sén
pham khong sén xuét duge trong nudc).

_ Chii § ting: GDP=C+ 1+ E—M, tit d6 GDP + M = C
+ 1+ E, vi vay trong bang 1/O ¢6 tich dong nhap khau thi X
khéong con 12 gid trt san xudt nita. X = Gid tri -san xuat + Nhap
khau.

X| x[ a,”a]2 ------...............alrl

X X Ao Bl w e e
=" e _ | 424y a,
X= s X= - A= n
Xn X, anlanz....................,ann

Khi dé he (3) duoc viét dudi dang ma tran nhur sau:
X=AX+x
Hay (E-A)X=x. 3"
Thi du 2.2: Theo “Tinh hinh kinh t€ Viét Nam 1986-
- 1989 trén co s SNA” (Nha xuét ban Thong ké, HN, 1992), ¢6
bang sau day:




Bang VO gop clia Vit Nam, 1989, theo gia san xudt -

Pon vi: Ty VND

‘ Nhu ciu trung gian c Nhu ciu cufi cling b
i 1213 als|{s|l le|]1]8)|¢Z
CN 6036 1635 1184 566 491 1434 1138 o451 739 3429 108 A 971
NN LN 939 2949 o6 83 4 €3 4070 8§ 1 99 2168 1WER M5

DOCB 62 22 24 23 1 ag 219 313 1898 66 2077 2292

TN.VT. 301 78 24 o5 64 610 2623 143 674 3440 4050

53
GT, BB 51 sq1 sd 29 8§ 79 398 625 44 160 829 1227
55

pvV 33y 75 311 17 esd 1450 s03d o 202 613 75686
> 7823 4816 1408 1047 616 23791808924358 2847 33574 51963
NKkhdu |o337] 20 o d g 14967 9q 4 O o 9567
lhoo | 2601 7081 720 1121 294 2621a43§ o 4 9 9 14459
hang | 619t 239 sq 159 12 w21 279 G O .4 d 27
L huan | 1599 2408 113 173 185 {704 o dq o & 7073
s [tat4g10021 853 3003 eif 5207374 @ o o 33874
Téng (2197114837 2292 405:11227 7 5195324354 2817 33574 85837

Bang trén cho chiing ta bi€t qua trinh hich thanh va phan
ph6i san phém clia cic nganh irong nén kinh t&.

' Ching han, néu ta xem nganh cong nghiép thi gid tri san
xudt cia nganh nay 1a: 21971 ty (phdn tit ndy nam & dong thit
nhat, trén cot cudi cing cla bang).

a. Gid tri sdn xudt nganh cong nghiép duoc phdn phoi
nhu sau:

Gi tri san phdm trung gian (11346 1) va
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Nhu cau cuéi ciing (10625 ty).

Phan gid tri sén phdm trung gian bao gém:

- Phan ma nganh cong nghiép gii lai cho chinh minh dé
san xuét (6033 ty);

- Phan bén cho Nong nghiép (1635 ), ban cho Xay dung
co ban (1184 ty), ban cho Thueng nghigp van tai (566 ty), bin cho
Giao thong va Buu dién (491 ty), ban cho Dich vu (1434 1y).

Phin nhu cdu cudi cung (10625 ty) dugc sir dung che:

Tieu ding (6457 1), Déu tw (739 1Y), Xust khdu (3429 13).

b. Sdn lugng cia nganh cong nghiép dicgc hinh thanh
nhu thé ndo?

1. Nganh Cong Nghiép phai sttr dung mot luong san
phdm do chinh minh sin xuat ra tri gi4 6036 ty;

2. S&n phdm mua tr Nong nghiép va Lam nghigp: 939
ty, san phdm mua tir nganh Xay dung: 62 ty, sin phdm mua tir
Thuong nghiép va van tai: 301 ty, san phdm tir Giao thong va
buu di¢n: 151 ty, cic Dich vy khic thuc hién cho nganh coéng
nghiép: 333 ty;

3. D€ san xudt, nganh Cong nghiép nhap khdu mot
lugng 9337 ty;

Néu nhu thuc hién (1) + (2) + (3) sé cho gid tri cha
nguyén, nhién, vat liéu da dugc thuc hién trong nganh céng
nghiép, né 12 mot phan (do chua c6 khiu hao) (C) trong ciu
thanh gi4 trj san phdm.

4. Khdu hao trong nganh: 2601 ty;

5. Tién cong lao déng dugc sir dung trong cong nghiép:
613 ty;




Chuong II: Béng vdo - ra (input - Oufput lables

6. Loi nhuan trong nganh: 1598 ty;

Néu nhy thuc hién (4) + (5) + (6) s€ cho phén gid tri gid
tri gia {ang.

Trong bang trén khong c6 muc “Thu&” tach riéng, phan
nay di dugc gop vao phan khac.

Ta ciing thy ring: (1) + (2) + (3) + (4) + (5) + (6) = 21971.

Nhu vay, ta di cé quan hé can d6i gifta phan phdi va
hinh thanh san pham: '

Téng phan phéi (21971) + Tong hinh thanh (21971).

GDP = Tdng gi4 tri san xuat — Téng gid tri nhu céu
trung gian

(51963 — 18089 — 9567 = 24307)
= Téng gi4 tri gia ting (33874 - 9567 =

24307)

3. Hé s6 chi phi truc tiép dang gia tri

a; = x/X;V i,j duoc goi 1a he s6 chi phi tryc tiép dang
gid tri. N6 cho biét dé c6 dugc mot don vi gid tri san phdm.
nganh j thi nganh i phai cung cap trye ti€p cho nganh nay mot
luong san phdm c6 gid tri 12 a;. Ki hieu A = (a)pe,. A duoc
goi la ma tran hé s6 chi phi truc ti€p dang gid tri.

4. Hé s6 dau vao céc yéu to so cap

Dit: b, =N V j=1.m; Vh=15.

j
XJ’

Ky hi¢u: B = (b,))s.,, ma tran B duoc goi 1a ma trdn hé sG
diu vao cic yéu t6 so cdp, cdc phdn tit b, cho biét dé c6 mot
don vi gia tri sdn pham nganh j thi nganh nay phai sk dung trye
tép by dom vi gid tri dau vao yéu 6 so cdp thit h.

. iz Tudng Dai hoc Kinhi18 QUGS atn
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Khi d6 ta co:

Yo = 2 Yy vh=1,

=

z th

;—]

_me ;  Yh=l,

J=l

5. Ma tran hé s6 nhu cau cuéi ciing.

f
Pat V= (V,, V,, V3): 4, = ‘\%;D ={dy)m
k
Ma tran D goi 14 ma trin co cdu nhu cdu cudi cing.
D, cho biét d€ c6 mot don vi nhu cdu cudi ciing th k,
nganh i phai d6ng gép bao nhiéu.
X
X = ;z- =DV, tird6 c6 X = AX + DV.
.

Hay (E — A)X = DV
VI. HE: SO CHI PHI TOAN BO

1. Khai niém va ¥ nghia kinh té
Tir cdc phuong trinh (1) va (3°):
E-a)Q=q (1°)
(E-A)YX=x 3"
San phdm cuéi cling hoac nhu cfu cudi cing thudmg 12




kg

muc tiéu cla nén kinh t&, chiing 13 cdc bién ngoai sinh. Khi d6 ¢
thé x4c dinh sin lugng hodc gid i sén luong ciia cdc nganh, sao
cho dap ing muc tiéu nay va chiing dugc xéc dinh bai:
- Q=E-aq (6)
X=(E-Ay'x. (7
bat:
8 = (E ~ )" = (8;)pnr © duoc goi 12 ma tran he s6 chi phi
toan by dang hién vat.
C=(E - A)" = (¢, duoc goi 12 ma tran hé s& chi phi
toan bo dang gid tri,
Céc ma tran h¢ s6 chi phi toan bo ¢6 ¥ nghia gi?
Gid str ring chiing ta ¢6 (7) vi biét nhu cdu cusi ciing
cia nganh thé nhét 12 1 don vi, nhu cdu cudi cling clia cic
nganh khdc déu bang 0, tdc 12 cho x" = (1, 0, 0,..., 0), khi d6:

ChepAAAAAAAC, |1 Cyy

xo |ncnAAAAAAAC,|[0 ] |cp
A A AAAAA A [[A] A

Cut ek AAAAAAAC, ][O o
Trong trudng hop ndy gid tri san xudt cita méi nganh la
céc phan tir trén c6t thi nhat ctia ma tran hé s6 chi phi toan bo
dang gid tri.
Mgt cich tdng quit, hé s6 c;; cho bigt: DE san xudt ra
mot don vi gid tri nhu cdu cudi cling clia nganh thit j thi nganh
thit i phdi san xuat mot lugng san phdm c6 gié tri la Cy

Hé s6 6, cho biét: D€ tao ra m6t don vi sin phim cudi
ciing cua nganh thit j. thi nganh thit i phéi sin xu4t mot luong
sdn phdm 1a 9,
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2. Mét s6 tinh chit ciia cdc ma tran hé so chi phi truc
ti€p va ma tran hé sé chi phi toan bo

Ma tran « va A duoc xay dyng tlr c4c bang dang hién vt
va dang gid tri & trén, bao gidy ciing ¢6: '

O<a, <1, Osa,-j<l; 0<b, <1;

hj
0<86.; 0c< Civ By >Llicy > 1,

i *
véi moi i, j, h

va iaﬁ"’ibm‘:l
i=1 <l

Céc tinh chat trén khong chi rit ra thong qua phan tich
todn hoc ma con dua trén ¥ nghia kinh €. Chéng han'c, > 1 vi:
Dé san xuat ra mot don vi nhu ciu cuéi ciing ctia nganh i thi
nganh nay phai tao ra mot lugng san phdm Ién mot don vi gid
tri. Diéu nay 12 hop 1y va bat buoc vé mit kinh t&,

Thidu 2.3: .
Giati | Nhciutunggan | Ng“ T e e 5

200 20)] 20 10| 50| 75| 50| 25| 150

200 20| 30| 20| 70| 60! 40| 30! 130

100 30! 20 20| 70 15 10 5| 30

B> 70| 70| 50| 190 | 150 | 100] 60| 310

Nhap khdu 10 20] ol 30 30

Tién luong 20 15| 20 55 55

Kha hao 100 15| 10] 35 35

Thué 0] 10| 10| 30 ' 30

Lainhudn 80| 70! 10] 160 160

¥ 130 | 130 50| 310 310
| 6TsX 200| 200] 100} 500 150 | 100 | 60 500

.:Trugng Bai hoc Kinh 16 Qe dan

gy




Chuong Ii: Bang véo - ia (input - Outout tables -1/0)

a. Hay tinh ma tran hé s6 k¥ thuat. :

b. Hay tinh ma tran h¢ sG ddu vao cdc yéu t6 so cap.

c. Hay giai thich ¥ nghia kinh t€ cla a,,.

d. Hay giai thich ¥ nghia kinh t€ ciia phdn tit b,,.

¢. Hay tinh ma tran co cdu nhu cdu cudi cling va giai
thich ¥ nghia cia d,,.

Ma tran hé s6 k¥ thuat:

X o - - -
Dua vao cong thirc a, = fﬂ Vi, j; ta lan lugt tinh cdc hé sa:
i

2, = 21.220/200=0,2; ay, = <2L = 20/200 = 0,1;
X, X,
X3 X

a, = —3 =30/200=0,15; a,= ~12 = 20/200=0,1;
Xl X, )

a, = =2 =30/200 = 0,15: = 2 = 20/200=0,1.
.Xz X .

2
Tuong ty ta tinh duge cdc hé s3 con lai.

01 01 01
A={ 01 015 0,2
015 01 02,

Ma trin cic yé€u t6 ddu vao so cap:

b= 2L=10/200=005 b, =2 =20/200=0,
N TR,

by =25 = 0/100 =0, b, =22t =20/200 =0,1;
X, X,

by =22 =15/200=0,075, b, =2 =20/200=0.2,

22 X 23 X

[

Trudng Dai hoc Kinh 1€ Qud

=
s
0
o)
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0,05 01 0)
01 0,075 0.2
B=(0,05 0,075 0,1
0,05 005 01
L04 035 0]
Phén tir a,, = 0,1 cho biét d€ san xuét ra mot don vi gi
tri sdn phim cla nganh thit 2 thi nganh thit nh4t phai cung c&
tryc ti€p cho nganh nay mot Iugng san phdm cé gia tri 0,1.
Phén tlr by, = 0,1 cho biét dé sdn xudt ra mot don vi gia 4
sén phdm clia nganh thit 2 thi nganh thi hai phai sir dung truc tié
mot lvong sin phdm nhap khdu c6 gi4 tri bing 0,1.
Ma tran co cau nhu cdu cuéi ciing:
d,, =f,/V, =75/150 = 0,5;
d,, = 60/150 = 0,4; d,, = 30/60 = 0,5.
Twong ty ta c6:
(0,5 05 5/12
D=|04 04 05
0,1 0,1 1/12

Phén tir d,; = 0,5 cho biét dé ¢6 mot don vi xuﬁt khdu th
nganh thit 2 phai déng gép 0,5 don vi.

VIL ,MOT S6 UNG DUNG CUA BANG I/O TRONC
PHAN TICH VA DU BAO KINH TE&

1. Lap ké hoach san xuit

Gia sir ring ching ta ¢6 ma tran hé s6 chi phi tryc tiép «
nidm bio cdo t: a(t), cac hé sd slt dung lao dong BOJ (B(t)) hoa
A(1), B(1).




S : B Ve E a input - DR

Tir cac ma tran «t), B(t) hodc A1), B(t) ta tim duge alt +
1), B(t+ 1) vd A(t + 1), B(t + 1). Thong thudmg khi chuyén tir t dén
t + 1, tic 12 trong ngén han thi céc hé s6 chi phi khong thay déi,
tirc 1a:

a(t) = at + 1), B®) = Bt + 1), A() = A(t + 1), B(t) = B(t
+ 1). Trong trudng hgp ¢ nhing 1ing dung tién bo k¥ thuat lam
cho mot s& hé sé thay daoi thi cdn diéu chinh cdc ma tran chi phi
dé thu duoc c4c ma tran chi phi G thdi ky t + 1.

3 thai k¥ t + 1, céc quan hé cén d6i sau van duge dam bao:
E-at+1)Qt+1)=qlt+1) (1)
E-A+ 1) X(t+1)=x(t+ 1). 3)
Thuc chét (17) va (3°) 1a mét hé thong n phuong tritsh

tuyén tinh va 2n 4n s8. Tir d6 céc tinh huéng sau day:

a. Xde dinh mitc sdn xudt cua cdc nganh

3 théi ky k& hoach Chinh phii dua ra yéu cdu vé gid tri
san phdm (hay sin phdm) cuéi cing. Khi d6 méi nganh phai san
xuét bao nhiéu dé dam bio yéu cdu nay? Diéu ndy c6 nghia 1a x(t
+ 1), q(t + 1) 1a ngoai sinh; X(t + 1), Q(t + 1) 1a noi sinh. T (17)
va (3"), dua vao cdc ma tran aft + 1), p(t + 1) hoac A(t+ 1), B(t +
1) ta tim dugc gid tri san lugng (san lugng) cha cac nganh va cd
cic du 4n k& hoach khac. Cu thé nhu sau:

+ Ddi v6i dang hién vat

Qt+ 1) =E -aft+ 1)Y'q(t+ 1);
git+1)= a(t + DQ(t + 1);
Qy(t + 1) = Bo(t+ DQ;t+ 1.




L

+ Dai v6i dang gia tri
X(t+1) = (E — A+ 1)) x(t+1).
x,(t+1) = a(t = DX (t+1).
Yi(t+1) = b(t+ DX, (t+1).

+ Cho trudée yéu cau vé nhu ciu cudi ciing nam t+1,
Ticlacho:  VT{t+ 1)=(V,(t+ 1), Vy{t+ 1), V(1 + 1))

Ta tinh duge gia tri san xudt va cdc chi tiéu khac cha céc
nganh dua vao cong thifc sau:
X(t+1) =(E-A+1))'x(t+1) = (E- A+D)'D(t+1) V(t+1).
Thi du 2.4: Véi céc s6 liéu duge cho trong vi du 1 va gia

thi€t rang a(t + 1) = a(t), Bt + 1) = B(t). Hiy lap k€& hoach sén
xuat nam t+1. Biét rang q(t + 1) = (60, 20, 20).

Tuthidu 2.1, ta cé:

08 -02 -02
(E-a)={-0,1 08 -04
| 0,1 -02 08

Ta can tim ma trn nghich dao ciia (E - o). Ap dung mdt
trong cdc phuong phap quen thudc ta cé:

1,386 0,495 0,594059
(E-a)' =|0,297 1,535 0,841584
0,248 0,446 1,534653




Chuong Il Bdng véo': ra (input - ORI fables~1/0).

San lugng ¢t cdc nganh duoc xac dinh nhu sau;
QU+1)=E-a)y' (t+ 1) q(t+1)
1,386139  0,49505  0,594059Y( 60

=| 0,29703 1,534653 0,841584 |[ 20
0,247525 0,445545 1,534653 i 20

(104,9505
=| 65,3465
54,4554

Ta c6 bang I/O k& hoach ky t+1:

Séan lugng San phdm trac déi trung gian San phdmoc.c
104,951 20,992 13,069 10,891 60
65,347 10,495 13,069, 21,782 20
54,456 10,495 13,069 10,891 20

Laodong | 10,495 13,069 5,446 t+1

Luong san phdm trao d6i gilta cdc nganh va lugng lao
dong duoc sir dung:

=0, * Q, =02 * 104,950

Qi = 04, * Q, = 0,2 * 65,347 = 13,069;...
Gor = Bou * Q, =0,1 * 10,4951 = 10,495,
Qo = B * Q; = 0,1 * 54,455 = 5,446




Thi dy 2.5: V6i thi dy 2.3, gid thiét ring A(t + 1) = Act)
B(t+ 1)=B@),D(t+ 1) = D(t + 1) va co c&du nhu ciu cudi cling
khong thay déi, hay lap cde du 4n k€ hoach cho mam = 1 + 1
biét: x*(t + 1) = (180, 150, 50).

Tir thi du 2.3, ta cé:
09 -0,1 -01
(E-A)=| -0,1 085 -0,2
-0,15 -01 08
D¢ dang tinh duge:

115942 0,158103 0,184458
(E-A)"' =|0,193237 1,238472 0,333773
0,241546 0,184453 1326307

| 241,6337
Xe+1)=E-Ay' xt+1)= | 237,242
137,4612

Tir d6 tinh dugc:

Xn=a,*X,=0,1 * 241,634 = 24,163;
Xo =2y * X, = 0,1 * 241,634 = 24,163;
Xip=a,* X, =0,1 * 237,242 = 23,7242; ..
Y1 = by, * X, = 0,05 * 241,634 = 12,082

Yo =b,*X,=0,: *237,242 = 23.724: ..




Ta c6 bang sau day:

GTSX Nhu cau trung gian NCCC
241,634 24,1634 23,724 13,746 180
237,242 24,1634 35,586 27,492 150
137,242 36,245 | 23,724, 27,492 50

) 84,5718 83,034 | 84,5718 380
Nhap khau 12,082 23,724 0
Tién lvang 24,1634 17,793 27,492
Khau hao 12,082 17,793 13,746
Thue 12,082 11,862 t+1
Loi nhuan 96,653 83,035

p> 157,062 | 154,207 41,238

Tong 241634 | 237,242 | 137,462

Do co cu ti¢u dilng nam t + 1 khéng ddi so véi t, nén ty
1¢ nhu cdu cudi ciing gianh cho tiéu diing cuéi cing 13:
150/310 = 15/315
gianh cho déu tu: 100/310 = 10/31 va xu4t khdu 14 6/31.
 Tirdé V,(t+1) = 380 * 1531 = 183.87,

V,=380*10/31 =122,58 va V, = 73,55

V'=(183,87; 122,58: 73.,55)

F,, =183,87 * 0,5 = 91,935; f,, = 122,58 * 0,5 = 61,29

1,,=73,55*0,5=36,775.

Tinh huéng trén day thuémg gip trong kinh t&, boi 1&
muyc tiéu cudi ciing ciia san xuat 13 tao ra cic san phdm dé tiéu
ding, md rong san xudt. Do viy, cho trudc yéu cau vé nhu céu
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cudi ciing nghia la dit ra muc tiéu phai dat dén, céc nganh cin
phai sin xudt dé ddp ing myc tiéu nay.

b. Xdc dinh gid tri sdn xudt va nhu cdu cudi cang cia
mét sé nganh ‘

Mot tinh hudng khéc hay dat ra 1a: Chinh phii dat trude
mifc san xuét va nhu cdu cudi ciing chia mot s6 nganh, yéu ciu
xdc dinh mifc sdn xudt va nhu cdu cudi cing cha cdc nganh con
lai, tir d6 1ap cdc dy 4n k€ hoach khac. Trong trudng hop nay
néu nhu tdng s6 bién ngoai sinh cho trudc bing n thi ta c6 thé
xdc dinh dugc n bi€n con lai, dva trén hé (1°) hodc (3°). Tuy
nhién, 10i gidi c6 thé khéng chdp nhan dugc vé mat kinh té.
Trong trudng hop nay céc yéu ciu ban ddu dit ra 1a khong hop
1y cén phai siralai.

c. Xdc dinh nhu cdu (sdn phdm) cuéi ciing

Cho trude gid tri san xudt (san lugng san pham - hign
vat) caa méi nganh doi hdi xdc dinh nhu ciu cudi ciing (sin
phdm cudi ciing) cla clic nganh va céc du 4n ké hoach khic.
Tinh hudng nay it dugc dit ra béi 18 téng san phdm khong phai
I3 muc tiéu cusi ciing ciia nén kinh 1&. Chi tiéu i6ng san phdm ty
né chifa cic san phim trung gian.

2. Xac dinh gia sin phdm va chi s gia
a. Xdc dinh gid sdn phdm

Gid sir chiing ta ¢6 bang J/O dang hién vat, v6i ma tran
né 56 co cdu k¥ thuit o = (a;),.,. Goi 1a P; 1a gid mot don vi sén
phdm nganh j, i = 1,2,.., n. Trong gi4 tri m&i don vi sén phim
clia nganh j gém hai phén:




Chi phi nguyén, nhién, vat liéu dé sin xu4t, phin nay bang:

i Pa;

=1
_ Gid tri gia ting tinh trén mot don vi san phdm (phdn
gia tri gia ting, cdc nganh dung d€ chi trd cho viéc sit dung céc
y€u t6 ddu vio so cip) la: w,. Khi dé:

P; =ZPia¢- +w;, j=12,.,n ®)
i=]
P, w,
; P, W,
Ky hiéu: P= s W=

A A
PII WI‘I

Khi d6 (5) ¢6 thé viét dudi dang: (E- ¢ P=W

Hay P E-a)=W" (8"

Trong d6 a” 1a ma tran chuyén vi ctia ma trin o.

Thong thudng vects W 1a vecto bién ngoai sinh. Vi vay,
dua vao (8°) ta xdc dinh dugc vecto gid san phdm ciia céc nganh:

PP =WIE-a),

Tir ddy suy ra rdng: Néu & nam t+1 ta biét sy thay déi
clia vecto W chang han nhu sir thay ddi clia'mifc tién cong  tinh
trén mot don vi sdn phim trong céc nganh:

AW = W(t + 1) — W(t), khi d6 mitc thay ddi cha gia san
phédm cdc nginh duoc xdc dinh béi:

APT=WT(t + 1) (B - ) W'(t) (E — )"

=(W'(t+1)- W) (E-a)’
= AW'(E - o),




Tir day c6 thé tinh dugc gid va chi sG gid trong nén Kinh
t€ qudc dan.
Thi dy 2.6: O thi dy 2:1, cho W = (02; 0,15; 0,10), khi
d6 gid sin pham clia cdc nganh 13:
| 1,386 0,495 0,594
PP=W'(E-a)'=(0,2;0,150,1) [ 0,297 1535 0842
0,248 0,446 1535
P" = (0,347; 0,374; 0,399).
Néu cho AW = (-0,05; 0,05; 0,5) thi;
1386 0,495 0,594
AP = AWT(E - o)’ = (-0,05;0,05;0,1) [ 0,297 1,535 0,842
0,248 0,446 1,535

APT = (-0,0297; 0,096535; 0,165842).
b. Xdc dinh chi s6 gid trén co s¢ bing /0 dang gid tri

3 muc 3 di néi mot 56 nhuge diém cha bang 1/O dang
hién vat. Trén thuc t€ ngudi ta c6 the dua trén bang I/O dang gid tri
dé xdc dinh chi s6 gid.

Néu nhur gid méi don vi sin phdm nganh thi j & nam t a
P(t) va dnam t + 1 1A Pt + 1), khi d6 chi s6 gid clia san  pham
) P(t+1)
nay ky hiéu 1a k{t + L), ta c6: kt + 1) = -

P;(1)
ta viét 1a k;. Tuong tu nhu vay, ta 6 chi s6 gid d6i  véi cdc yéu 8
dau vao socap, ky hieu law, i=12,..., 5.

.Dé don gian

Gia st rang ching ta ¢6 bang /O dang gid ti & nam ¢,




% Chuong li: Bdng véo - ra (input - Output fables - 1/0) =~

khi d6 biét duge ma tran A va ma tran B. Tithai ma trin  trén bao
gi0 cling co:
n 5 -
da,+> b,=1Vij=1,2,.,n 9)
i=] h=l]
V¢ mat kinh t€, nhin trén timg c6t clia hai ma trén A va
B ta bi€t dugc co cdu hay ty ttong ¢4~ yéu t§ cdu thanh mot
don vi gid tri san phdm cta timg nganh. Mot tinh hudng dat ra
la: Trong thdi ky k& hoach t+1, Chinh phii ¢6 thé thay ddi gid
ctia cdc (hodc mot s6) yéu 16 ddu vao, chang han gid nhap khdu
(hoac tién luong thay ddi...) khi d6 s€ anh hudng dén hé théng
gid treng nén kinh t€ quéc d4n nhu thé nao?
D¢ don gidn ta gia thi€t ring A(t+!) = A(t); B(t+1) =

B(t).
K
Goi: K = |k, | la vecto chi s6 gid cia cdc nganh;
A
kn..
v,
W =%, [ ]a vecto chi s& gid ddu vao cdc y&u t8 so cip.
A
-w“‘

Vecto w la vecto ngoai sinh (chi s6 ty gia hdi dodi, chi
s0 thué suat, chi s6 tién cong, chi s& khau hao....)
n 5
To (9 taco: D kay+> wb, =k véij=12,..,0 (i0)

i=] k=1

Viét du6i dang ma tran ta c6:

K =A'K + B'w
hay: (E—-ANK = B'w
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hay KE-A)=w'B

suy ra: K'=w'B(E-A)" (11)

Neéu tinh midc thay déi ta sit dung céng thiic sau:
AK"=Aw'B (E - A)". (12)

Cong thitc (11) cho phép xdc dinh vecto chi s6 gid néu
Chinh phll cho vecto chi s6 gid cic yéu 16 ddu vao. Trong
truong hop Chinh phi cho mifc thay ddi (Aw) chi s6 pid cic
yéu t6 ddu vao thi s thay ddi clia vecto chi s6 gis duge xdc
dinh bang cong thic (12).

Thidul7: O thi du 2.3, néu nhu trong thdi ki k€& hoach
cdc dinh mic kinh t€ - k¥ thuat khong thay déi, nhung Nha
nuGc tang ty gid hoi dodi 2%, tang tién cong 5%, tang thué
20%, gid cdc yéu 16 ddu vao so cip khéc khéng thay ddi. Yéu
ciu xdc dinh vecto chi s§ gid clia cdc san phdm khéc.

Véi cdc gia thiét trén vecto chi s6 gid cdc yéu 16 ddn vao

. 8o clp la: w=(1,02; 1,05; 1,0; 1,2,: 1,09,
Theo cong thiic (7), trude hét tinh B(E — A)”, ta cé:

(0,05 0100 007

010 0075 02 {(1159 0i58 0185
BEE-AY'=1005 0075 01 || 0493 1238 0334

0,05 005 01 [l0242 0185 1326

04 035 01

(0,077 0,132 0,043
0,179 0146 0,309
=10,097 0,119 0,167
0,092 0,088 0,159
10,556 0,515 0,323

Truong, Dai hoc Kinh 18 Qudc'c




—

Dodé: K'=w'B(E-A)!

(0,077 0,132 0,043

0179 0146 0309

0,097 G119 0,167

0,092 0,088 0,159

0,556 0,515 0,323
K" =(1,02989; 1,0254; 1,04911)

. Thidu2.8: G thidy 2.3, hy x4c dinh mic thay déi ciia
chi s6 gid néu trong thdi ky k¢ hoach tién céng tang 10%, cic
yéu 16 khic khong thay déi. Trong trudng hop nay cho w:

w' = (0; 0,1; 0; 0; 0).

Ta cén phai tinh: AK" = AW'B (E - A)".

Tix cdc 6 liéu da ¢, ta c6:
(0,077 0,132 0,043]
0,179 0,146 0,309
AKT=(0;0,1;0;0;0) | 0,097 0119 0167
0,092 0,088 0,159
0,556 0,515 0,323

={(0,0179; 0,0146; 0,0309)

Trén day d trinh bay nhiing néi dung chii y&u cha bang
I/O. D6 1a nhiing ki¢n thic it 6i nhung co ban ma ngudi hoc
cén hiéu dugc dé c6 thé van dung trong thuc €€, ciing nhw dé hoc
& céc trinh do cao hon. Dua trén bang I/O c6 thé phan tich va
du bao mot 6 chi tiéu kinh 1€ vi mé va 14p céc du 4n k€ hoach
Vdi viéc xay dung va. hoan thién hé théng SNA & nudc ta. Hy
vong trong théi gian (i, bing /O s& dugc van dung t6t trong
thuc t€. '

K"=(1,02; 1,05; 1,0; 1,2; 1,1)
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Bai tap chuong i

1. Cho bang can déi lién nganh dang hién vat nam t

San luong $an pham trung gian SPCC
300 60 24 80 136
240 30 48 40 122
. 400 a0 24 120 166
i Lao dong 30 36 40 Namt+1

a. Hay xdc dinh cac hé s¢ k¥ thuat va hé s¢€ sir dung lao
dong.

b Biét q(t+1) = (150, 140, 180) va céc hé s6 k§ thuat, lao
dong khong déi so v6i nam t. Lap bang can d6i lién ngdnh  nam
(t+1).

¢. Hay xéc dinh vecto gid sin phdm duogce sin xual ra.
Biét gid tri gia tang cha cdc nganh la: w' = (0,05; 0,1; 0,15).

TL: b: (330, 789; 271,053; 473,053); ¢ (0,197; 0,187;

0,267)
2. Cho bang can d6i lien nganh hién vat cta 3 nganh
nam t:
San lugng 8an phdm trung gian sPCC
210 42 36 66
' 0 36 22 122
220 18 - 22 96
Lao déng 42 18 66 Niamt+ 1 _J

a. Hay tim cdc gid tri con thi€u trong bang.

132, Trudng Dai hoe Kinh 18.Qudc dan_

e e
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b. Xac dinh ma trgn hé s§ k§ thuat va vecto sit dung lao
déng nam t.

c. Neu biét a,(t + 1) = %an(t) con cic hé s khic

khong  déi va q(t + 1) = (70, 130, 100). Hay Iap bang cin déi
lién nganh nam (t + 1).

TL: ¢: X(t+1) = (199,612; 184,495; 175,969)

3. Cho ma tran hé 6 k¥ thuat ciia nam t cda 3 nganh
dang hién vat:

0,1 02 0
a(®)=[02 0,1 0,3
o2 03 0.1

va vectd sit dung lao dong nam t: B(t) = (0,1; 0,2; 0,15)

a. Tim ma trdn h¢ s& chi phi toan b6 cha nam t. Gii
thich y nghia kinh t€ clia phén tir & ciing cot 3 clia ma trin ndy.

b. Bi€t q(t+1) = (60, 50, 70) va cic hé s6 khong ddi so
v6i nam t. L4p bing cin d6i lién nganh nam (t+1).

c. Hay xdc dinh vectd gid san phdm c4c nganh, biét phan
gid tri gia tang k& hoach la: w™ = (0,1; 0,05; 0,15).

TL: b: X(t+1) = (1450; 1990; 1500); c: (0,2; 0,175;
0,225)

4. Cho cdc hé s6 chi phi tryc ti€p dang gid tri nam t coa
3 nganh nhur sau:

03 02 0,3
A@H=]0,1 03 072
0,3 03 02
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va hé s6 chi phi lao dong Ayt) = (0,2; 0,1; 0,2)

Gi4 tri san luong clia cic nganh & nam t tuong ng lan
luon 1a: 450; 600; 560.

a. Hiy lap bang c4n d6i lién nganh cla nam t.

b. Hay tinh hé s& chi phi toan bo cha nim t, giai thich y
nghia kinh t&€ ciia phﬁ_n tlr & dong thi 2 cot thit 3 clia ma tran nay.

c. Néu dén nam (t+1) nhu cdu vé san phim cu6i cing
ctia cdc nganh la (180; 150; 100), hay tinh gid tri sdh lugng cla
cic nginh nam (t+1), Biét ring cdc hé s& chi phi cia 2 adm
la nhu nhau.

5. Cho béang cén d6i lién nganh dang gid tri ca 3 nganh

& nam t:

X X X

400 . 38 a0 112
40 19 15 116

300 80 38 30

\Y) 80 30

Nam t
M 57

a. Tim céc s6 liéu con thi€u & bang trén.

b. Tinh céc hé s chi phi truc ti€p, ma tran hé s6 chi phi
toan b6 clia nam t. Giai thich ¥ nghia kinh t€ cia phan tir a,, va
he s3 chi phi toan bo & dong 3 cot 1.

c. Biét x(t+1) = (500, 200, 300) va cdc hé s6 chi phi clia
nim (t+1) khong thay déi so véi nam t. Hay 1ap du én cho nam
(t+1). .




6. Cho cdc hé sd chi phi truc tiép dang gid tri & nam t
cta 3 nganh nhur sau:
02 0 03
A={0,1 01 0}l
02 02 0,1
He s6 chi phi luong: (0,2; 0,2; 0,1), gid tri san luong cha
céc nganh & nam t 13 (1450; 1990; 1500) ty VND.
a. Hiy lap bang cin dé6i lién nganh nam t.
b. Tinh cdc hé s6 chi phi toan bd chia nam t. Hay chon
mot hé s6 chi phi todn bé va giai thich ¥ nghia kinh t€ cha nd.
¢. Biét x(t+1) = (800, 1500, 700) vi cic he s6 khong déi.
Lip bang can d6i lién nganh nam (t+1).
7. Cho bang can déi lién nganh dang gié tri nam t cia 3

nganh:
Bon-vj tinh: Ty VND

X X X
2500 250 400 1490
1800 500 180 400
220 750 360 200 © 690

A 180 400

Nam t
M 500

a. Tim cac so liéu con thiéu trén bang.




b. Tinh cdc hé s& chi phi truc ti€p chia nam t. Giai thich y
nghia cha phan tr a,,.

¢. Néu dén nam (t+1) nhu ciu vé sin phdm cuéi cling
cha nganh tuong tng ldn luot Ia: (540; 250; 300) ty VND.
Lap bang can déi lien nginh cho nam (t+1) bigt A(t+1) = A1)
Ag(t+1) = Ay(t).

8. Cho bang can d6i lién nganh dahg gia tri nam t:
Don vi tinh: ty VND

Gia tri TSL Gia tri SP trao d8i trung gian { Gia tri SPCC
200 20 30 20 130
200 20 20 10 150
100 30 20 20 30
Nhap khdu 10 - 10 10
Luong 20 15 20
Nam t
Khau hao 10 15 0
LThUé . 10 20 10

a. Hay tinh ma tran he s& k¥ thuat va giai thich ¥ nghia
cha phén tir a,.

b. Hay tinh ma tran hé s& cic yeu t6 dau vao so cép.
Gidi thich y nghia ctia b,,.

¢. Cho x(t+1) = (150; 120; 70), céc hé s§ khong déi. Lap
k& hoach nam (t+1). :




Ut fablés=(/0)" .

9. Cho bang can d6i lién nganh nam t dang gi4 tri (don vi: Ty
VND) ciia 3 nganh:

Gia tri TSL Gia tri SP trao ddi trung gian Gia tri SPCC

600 120 90 56
450 60 45 112
560 90 225 168

Nhap khau 30 45 84

Luong 60 67,5 28

Kh&u hao 60 45 28 Nam t

Thué 60 45 28

Ldi nhuan 120 90 56

a. tim vecto SPCC nam t.

b. Lap k& hoach nam (t+1) biét: x(1+1) = (500; 100; 400)
va céc hé 56 khong thay déi.

10. Cho ma trin hé s6 nam t:

(0,10 0,10 0,10]
0,00 015 020
015 010 020
005 010 0
010 0,075 0,20
0,05 0,075 0,10
0,05 0,05 0,0
(0,49 035 010]

Hiy lap bang cin d6i lién nganh ndm (t+1) véi
x(t+1) = (500; 700; 400) va a, (t+1) = 0,2; a (t+1) = 0,05;
dy(t+1)=0,1; a5, (t+1) = 0.3.

- Trwdng Dai hoc.Ki
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11. Cho ma tran hé s& chi phi nam t:

0,10 0,20 0,10]
0,10 010 0,20
010 010 O
0,05 0,05 0,01
020 015 0,10
0,05 0,06 0,08
010 0,0 0,10
1030 0,24 0,41 ]

a. Lap k&€ hoach nidm (t+1)‘ voi: a,(t+1) = 0,15;
a5,(t+1) = 0,10; hé s6 nhap khau: (0,10; 0,10; 0,05; he s¢ khau
hao: (0,05; 0,06; 0,10); x(t+1) = (750; 1100; 1350).

b. Tinh chi 36 gid néu:
w! =(0,1; 0,05; 0,08; 0,05; 0,15).
12. Cho bang can d6i lién nganh nam t:

Gia tri TSI Gia tri SP trao ddi trung gian Gia tri SPCC
420 84 0 120 216
650 42 130 80 398
800 63 65 160 512
" uhap khiu 42 65 40
[ Liong 21 65 40
Kh&u hao 42 130 80 Nam ¢
Thué 42 65 80
Ldi nhuan 84 130 200




a, Gia thiét ring trong thdi k¥ k& hoach cac dinh mifc kinh t€ k¥
thust khong thay déi. Lap bang can d6i lien nganh nam (t+1)
véi x(t+1) = (300; 500; 700). '

b. Cho chi s6 gi4 cdc yéu 6 dau vao nam k& hoach 1a:

w' = (0,1; 0,05; 0,2; 0,15 0,2)

Hay xdc dinh vecto chi s6 gid clia cdc sin phidm duge

san xuAt.

13. a. Dién gi4 tri thich hop vio ché tuéng trong bang
can d6i lién nganh dudi day:

Gia t TSL Gi4 tri SP trao d8i trung gian Gia tri SPCC
1450 X4 X12 K3 710
1990 X2 X2 X2 1496
1500 X34 X3z Xa3 662

Nhap khiu 72,5 398 150

Luang 145 150

Kh&u hao 145 99,5 75 Nam t

Thué 725 199 150

Lgi nhuan 290 398 225

200 0 450
b. Cho x,(t) = | 145 199 150
290 398 150

v6i x(t+1) = (1000; 1500; 800) va cdc he¢ s6 cla nam (t+1)
khong d3i so véi nam t. Lap bang can d6i lién nganh nam (t+1).

c. Cho w' = (0,05; 0; 0,1; 0,15; 0,2). Tinh K"
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14. Biét ma tran hé s6 chi phi dang gid tri & nam (t+1)
cta 3 nganh nhu sau:

(0,10 0,10 0,05
0,15 0,15 0,10
0,16 0,20 0,10
0,15 0,10 0,20
0,0 0,05 0,5
0,0 0,05 0,5
0,08 0,10 0,15
0,22 0,25 0,10 ]

a. Véi x(t+1) = (1000; 1500; 1200) lap bang can ddi lién
nganh nam (t+1).

b. Cho w' = (0,05; 0,1; 0,15; 0,1; 0,2). Hay x4c dinh
vecto chi s gid clia cdc san phdm duoc san xudt?
15. Cho ma trén hé s chi phi truc ti€p dang gi4 tri nam
t nhu sau:
63 02 0,3
A=10,1 03 02| vicdcheésd luong: (0,2; 0,1; 0,2).
03 03 0.2
Biét gid tri san phdm nam t cta cdc nganh 1a (450; 600; 560) (ty
VND). '

a. Lap bang can déi lién nganh nam t.

b. Tim ma t:4n hé s6 chi phi toan bo dang gia tri nam t.
Giai thich y nghia kinh t€ clia phdn tir & dong 2 c6t 3 cita ma
trin nay.
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c. Nam (t+1) nhu cdu san phdm cuéi ciing ¢ha céc nganh
la (180, 150 100) (ty VND). Tinh gia tri san luong ciia cdc
nganh, biét rang cdc hé s& chi phi nam (t+1) va nam t nhu nhau.

16. Cho ma trdn hé s& chi phi tryc ti€p vé san phdm
trung gian dang gia tri ndm t nhu sau:

0,2 02 03
A=|0,1 02 0,1
0 01 01

a. Biét gid tri san luong cla cdc nganh nam t tuong ing
Ian lugt La: (420, 650, 800). _

Hay tinh gia tri sén phdm trao déi gifta cdc nganh trong
nam dé. :

b. V6i chi tiéu & cau a, tinh gid tri sén phdm cudi cling
clia cdc nganh.

c. Nam (t+1) hé s6 chi phi truc ti€p dang gid tri cia
nganh 2 trong tat c& cic nganh ting 50% so v4i nam t, cdn céc
h¢ s khac khong d6i. Chi tiéu gid tri san luong cdc nganh 1a
(500, 800, 1000) ty VND thi gid tri sin phim cusi ciing cha
nganh 2 s€ bién dong nhu thé nao? _

17. Cho ma tran hé sd chi phi toan bo dang gia tri nani 1.
1,68 0,66 082
C=(0,72 1,33 047
0,51 0,66 1,41

a. Giai thich ¥ nghia kinh t& clia cdc phan tit trén dong 2
cua C.
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b. Véi gid tri sdn phdm cudi ciing nam t 14 (400, 600,
- 200) ty VND, tinh gi tri san lugng cta cdc nganh va gid tri san
phdm trao ddi trung gian clia cic nganh trong nam .

c. Tinh quy lwong ctia cdc nganh néu chiing bing 5% gid
tri san lyong méi nganh. :

18. Cho cac ma trin hé s6 chi phi truc ti€p va chi phi
toan bd dang gid tri ndm t:

0,2 0,1 0,2 1,378 0,257 0,467
A=(04 0,1 03 C=]0,654 1,308 0,56

0 02 03 0,186 0,373 1,588

a. Hiy néu ¢ nghia chia a,, va ¢,;- Vi sao chiing khar.
nhau?
b. Véi x(t) = (90, 60, 100). Lap bang s6 liéu phan dnh
phéan b& san phdm cla cdc nganh trong nam t.
c. Tinh qu¥ luong cidc nganh, biét hé s6 luong clia san
phidm cdc nganh 14 0,05.
19. Cho ma tran hé s6 chi phi toan bd dang gid tri nam t:
1,21 0,19 0,36
C=[04 122 0,12
0,49 0,39 1,25
a. Néu gid tri sin phdm cudi ciing cla cdc nginh nimt
14 (100, 100, 100) ty VND. Hay tinh gia tri san lugng céc nganh
trong nam dé.

b. Nim (t+1) céc hé sd chi phi trrc ti€p dang gia tri
khéng dadi so véi nim t nhung nhu cdu san phdm cudi cling cha
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cac nganh déu tang 20%. Khi d6 chi tiéu gid trj sén lugng cla
cac nganh phdi thay déi bao nhiéu % dé dép ving nhu cau tren?
¢. V6i cdc chi tiéu & cdu b, tinh tdng gid tri sin phim
trung gian ca nganh 2.
20. Cho cdc ma tran h¢ s chi phi truc ti€p va chi phi
toan bo dang gid tri ndm t va nam (t+1) nhu sau:

0,2 04 0,2 1,636 0,848 0,545
A=103 0,1 0 C=[0,545 1,393 0,182
0,1 02 04 0,454 0,606 1,818

a. Cho gié tri sdn lugng nam t: X(t) = (1000, 300, 500)
ty VND, tinh gid tri san phdm cuéi ciing ctia cdc nganh namt. '
b. Nam (t+1) nhu ciu gid tri sin phdm cuéi cling ciia tat
ca cdc nganh ting 10%. Tinh gla tri sdn lugng cic nganh trong
nam do.
c. Tinh gié tri khéi lugng san phdm chia nginh 2 ma céc
nganh si dung trong nam (t+1).
21. Nén kinh t€ v6i 3 nganh, san phdm c6 moi dinh mifc
'k¥ thuit ndm (t+1) nh nam t.
a. Gi sit so v6i nam t, nam (t+1) déng tién mét gid u%
(gid cdc san pham ting u%) trong khi 46 heé s6 tién lvong san
phdm céc nganh tang v%. Cdn thay ddi chi tieu gid tri sin luong
nhu thé ndo dé dap dng nhu cdu tang 1én z% khéi luong san
pham cudi cing clia tat ca cic nganh trong nam (t+1)?

b. Néu 1 thi du cu thé va tién hanh céc tinh todn, kiém
tra k&t qua céu a.




22. Cho ma tran heé s6 chi phi truc ti€p A vi ma tran hé
$6 chi phi toan b6 C dang gid tri nam t:

01 03 03 2,253 1,408 1,549
A=|04 03 04| C=[2066 2957 2253
0,3 02 02 1,361 1267 2,394

a. Gidi thich ¥ nghia kinh t€ cla téng cic phan ti & cot 2
mi trdn A va téng cac phan tir & dong 1 ma tran C.

b. Cho vecto gid sin phim cdc nginh nam t 1
P(t) = (12, 16, 20). Lap bang can d6i vat tu lien nganh ndm t néu
san pham cudi ciing dang hién vat nam t 1 (150, 250, 300).

¢. Néu muén tang 1 don vi sin phdm cudi cing cia
nganh thit nhét thi san lugng cdc nganh phii thay ddi nhu the
nao?

23. Cho ma tran heé s6 chi phi truc nép A va ma trin hé
s0 chi phi toan bo C dang gid tri & nam t:

02 0 03 1,38 0,10 0,47
A=[0,1 0,1 0,1 C=/0,19 1,15 0,19
02 0,2 0,1 0,35 0,28 1,26

a. Hay cho biét ¥ nghia kinh t€ cla a,, va c,,. Vi sao
chiing ¢ su khéc nhau?

b. V6i x(1) = (150; 150;200) ty VND, hay tinh gid tri
téng san luong va gid tri gia ting cla cdc nganh.

¢. C6 y ki#n cho rang néu cic hé s6 chi phf toan bo cia
cdc nganh déu gidm 10% thi v6i x(t) nhu & cau b, gid tri téng
sdn lugng cba cdc nganh s& tang 10%. Hay nhan xét ¥ kién tren,




. 24. Cho ma tran hé s& chi phi dang gid tri nam t nhu
sau: :
0,2 02 02
A=(0,1 02 0,1
0 01 01

a. Bi€t gid tri sdn lugng clla cdc nganh nam t [
X(t) = (200; 350; 300) ty VND. Hay tinh téng gi4 tri san phdm
trao d6i giita cdc nganh trong nam do.

b. V&i céc chi tieu & can a, néu chi phi true tiép cha
nganh 2 cho céc nganh déu giam 10%. Khi d6 gid trj gia tang
clia cdc nganh s€ bién dong nhu thé nao? ‘

¢. Bén nam (t+1), hé 56 chi phi tryc tiép dang gi tri vé
san phdm ciia nganh 2 cho t4t ca céc nganh déu ting 50% so véi
nam t; con cdc hé s§ khac khong thay ddi va chi tiéu vé gid tri
téng san lugng cha cdc nganh 1a (400; 600; 800) ty VND thi gid
tri sén pham cu6i ciing cia nganh 2 s& bién dong nhu the nao?

25. Cho bing can d6i lién nganh dang gi4 tri nam t nhu

sau:
GTSL Chi phi san xust " GTSPCC
250 25 90 90 45
450 30 190
300 100 45 _ 35
vV 50 90
Nam t
M 45 30

a. Xdc dinh cdc gid tri thi€u trong bang.
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b. Tim ma tran hé s& chi phi truc ti€p dang gid tri ndam t.
Giai thich ¢ nghia kinh t€ cla phan tlr & dong 2 cot 2 ciia ma
trdn nay. _
¢. Véi diéu kién moi dinh mic nam (t+ 1) nhue nam t.
Tinh Iuong gid tri sin phdm nganh thit 2 cung cap cho méi
nganh trong qud trinh sin xu4t & nam (t + 1). Néu nhu cdu gi4
tri san phdm cudi cling ciia céc nganh nam (t+1) la  (200; 400;
600) ty VND.
Bi€t ma tran hé s6 chi phi toan bé nam t+1 la:
L,707 0,732 0,976
C=| 0,78 2,049 0,732

1,268 0,829 2439
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MO HiNH 161 UU TUYEN TiNH - QuY HOACH
| TUYEN TINH

Quy heach tuyén tinh (QHTT) 132 mé high todn kinh t&
dugc dp dung khd réng rai va thanh cong trong nhicu linh vuc
hoat dong SX - KD: Rat nhiéu van dé. tinh huong trong quin
Iy kinh doanh (QLKD) ¢6 thé mo hinh hod bang mé hinh
‘QHTT. Viéc phan tich mé hinh, tim 15; gidi bing sé chang
nhimng fam sang té ban chat clia cdc déj tuong trong pham vi
diéu hanh cia cdc nha quéan ¥ ma con gidp ho dua ra cic
phuong thic quan 1y hieu qua. '

I. MOT SO TINH HUONG TRONG HOAT DONG KINH
TE VA MO HINH BAI TOAN QHTT TUGNG UNG

Thuc tién hoat dong SX - KD hét sie soi dong va da
dang, dat biét trong diéu kién canh tranh quyét liét clia co che
thi trudng. Cic nha quan 1y doanh nghiép thudng xuyén phai
ra quyét dinh lya chon gidi phdp, phitong dn hanh déng. Mac
du bi rang bugc, bi han ché bdi hang loat cdc diéu kién lién
quan t6i ti€ém nang cla doanh nghiép, diéu kién cla thi
lruong va hoan cdnh tu nhién, xi hoi nhung khd ning lua
chon ciing khd Ion. Quyét dinh lua chon cla cdc nha quan ly
déu gin véi muc dich nhét dinh va dé 1a sif lga chon 167 wu

theo myc tiéu dink tride. Néu ta1 ca céc y€u t§ (cac bién s6)
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lé%;i’

lién quan t&i kha nang, muc dich va quyét dinh lua chon déu
c6 moi quan hé niyén tinh thi ching ta hoan toan ¢é thé sir
dung mo hinh QHTT dé mé ta. phan tich va tim 161 giai cho
van dé lua chon t6i vu clia cac nha quén ly. Ching ta ¢4 thé
thay ro vai tro cla QHTT qua mot s6 thi du dudi day:

Thi du 3.1: Marketing: Lua chon phuong tién thong tin -
quang cdo 1iép thi ¢6 higu qua.

Tinh huéng: Mot cong ty Kinh doanh thuong mai chudn
bi cho mét dot khuyén mai nham thu hit khdc hang béng
cdch tién hanh quang cdo san pham cla cong ty trén hé thong
phdt thanh va truyén hinh. Chi phi cho 1 phiit quang céo trén
séng phdt thanh 13 80.000d, trén séng truyén hinh la
400.000d. Pai phéat thanh chi nhan phdt cdc chuong trinh
quang cdo dai it nhdt 14 5 phit. Do nhu cau quang cdo trén
truyén hinh rit 16n nén dai truyén hinh chi nhan phat cac
chuong trinh dai 181 da 13 4 phiit. Theo céc phan tich x@ hoi
hoc, cung thdi lugng I phit quang cdo. trén truyén hinh $& ¢6
hidu qua gap 6 lan trén séng phat thanh. Cong ty du dinh chi
to1 da 1a 1.600.000d cho quéng cdo. Cong ty nén dat tho
lucmg quang cdo trén séng phét thanh va truyén hinh nhu the
nao dé hi¢u qua nhat?

Mé hinh hod: Goi thoi luong cong ty du dinh dat quang
c4o trén séng phét thanb 1a x (phdt). trén truyén hinh la x,
phtit. Chi phi cho viéc nay la 80.000x, + 400.000x,(d). Miic
chi nay khong dugc phép vugt qua mic chi 16i da, tic la
80.000x, + 400.000x, < 1.600.000.

Do céc diéu kién dai phédt thanh, truyén hinh dua ra. ta
phdi ¢6 x, =5, x, < 4. Dong thai do x,. x, 1a thot luong nén x
>0, x, > 0. Hiéu qua chung cta quang cdo la x, + 6x,.
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Nhu vay ching ta ¢6 bai todn:

Xac dinh x,. x, sao cho: x + 6x, = Max

Vi cdic diéu kign: 80.000x, + 400.000x, < 1.600.000

X, 23 x,54

va X,20.x,20

Bii toan ¢6 cdu triic nhu trén goi 1a bai toan QHTT.

Thi du 3.2: Paw tu taj chinh: Lua chon danh muc dau
.

Tinh hiong: M‘()t cong ty diu v du dinh ding khoan quy
_dau 1 500.000 trigu dong dé mua mot s6 ¢6 phiéu trén thi
truong ching khodn. Cong ty dua ra cdc gidi han trén coa so
tién mua timg loai chitng khodn nhim da dang hoa danh muc
dau tu dé phong ngira rii ro. Bang dudi day cho cic s§ liu vé
cdc gidi han nay ciing nhu 14i suat citu cdc chung khoan:

Loai ching khodn | Lai sust (trung binh) | Gioi han mua

A 7% {nam 100.000 tri¢u

B 8,5%/ nam 300.000 triéu

! C 7,8%/ nam 250.000 trigu
L D 8.2%/ nam 320.000 triéu N

Ngoai ra, cling dé ngan ngira rii ro trong déu tu, cong ty
con quy dinh khoan ddu tu vao loai ¢8 phicu A va C phii
chi€m it nhat 12 55%, loai 8 phi€u B phai chi€m it nhat 15%
trong tong sG tién diu 1u thuc hien. Hay xdc dinh s6 tién cong
1y s€ mua timg loai ¢4 phiéu (mot danh muc dau 1) sao cho




khong vuot qud khoan du kien ban dau, dam bdo doi hoi vé
da dang hod dong thoi dat miuc I4i (trung binh) cao nhat.

Mé hinh hod: Goi x,, X,. xc, Xp la cdc khoan tién tir quy
dau tu ding dé€ mua céc loai ching khodn A, B, C, D. R& rang

la X, Xy Xe, X, > 0. Tir cdc diéu ki¢n vé da dang hod va vé
qu¥ dau tu ta thay:

X4 < 100.000, x, < 300.600, X =250.000, x, <320.000
Xa+Xe2 0,55(x, + x5 + Xe + Xp)
Xg 2> O,15(x, + X5 +X¢ + Xp)
Xa + Xp + Xc + Xp < 500.000
Mikc 13i ting v6i danh muc (Xas Xgy Xes Xp) 120
0,07x, + 0,085x, + 0,078x.. + 0,082x,

Ta ¢6 bai todn: Xdc dinh danh muc dau tr x = (x,, Xg, X
Xp) sao cho:

0.07x, + 0,085x;, + 0,078x,. + 0,082x; = Max -
v0i céc diéu kién:
Xa + Xe 2 0,55(X,, + Xy + Xc + Xp)

Xg 2 0,15(X + X +x0 + Xp)

Xs + Xg + Xc + X5 < 500.000
0 < x, < 100.000,
0 < x5 < 300.000,
0 < x¢ <250.000,
0 <x,;, = 320.000
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Thi du 3.3: Bai toan van tai

Tinh huong: Cong ty kinh doanh xang déu khu vue Z
hang tuan can cung ing xang cho 3 tram bén 18 A, B, va C.
Cong ty ¢6 thé dua xang tir tdng kho I va II. Dy trd cung tng
xang cho cdc tram cta kho I 14 20 tan, kho I [a 40 tan. Chi
phi cho viéc cung dng xang tir kho dén cic tram (bao gébm
cudc van chuyén, phi giao nhan, bio quan...) dugc cho trong
bang dudi day:

- Bon vi: Nghin déng/tan

) Tram
’ A B C —‘
kho .
I ' 500 400 700
II 600 500 500

Nhu ciu tiéu thu xang hang tuan cha 3 tram ldn luot 12
20, 15, 15 (tan). Cong ty can lap k& hoach cung ing xang tir
dy trix cha cdc kho dén cdc tram d€ ddm bio di nhu ciu cia
cdc tram véi téng chi phi 1a nhé nhat.

Mo hinh hod: Goi lugng xang chuyén tir kho I, kho II
dén cdc tram 1dn lugt 12 X, X,5, X,¢ V2 X,,, Xy, X, (tdn). Dé
dam bdo di theo nhu cdu cha céc tram, ta phai c6:

Xia + X, =20,
Xig+ Xop = 15,

C Xt X =15,

Do tong xang diu chuyén tir mdi kho dén céc tram khong
thé vuot qua du trix cung ung cia cdc kho nén:
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Xia + X+ X, <20,
Xon F Xop + X5 240,
Tong chi phi trong tng 1a:

500x,, + 400x,, + T700x,. + 600x,, + 500x., + S500x,,-
(nghin dong)

Ta c6é bai 1odn sau:
Xdc dinh X, 1. X 5 Xy Xaan Xop Xoc 830 cho:
S00x, ,+400x ¢+ 700X, +600x, , +500x,,+500X .- = Min
Vi dicu kién Xpn + Xy = 20
Xip+ X = 15
X+ Xy = 15
Xia+ X3+ X0 <20
Xy + Xag + Xy < 40
Xia 2 0. X320, X, 2 0, X, 2 0. X5, > Q. X5 = 0 (do cdc bigh
s6 bi€u thi lugng xang dugc van chuyén).
Bai todn nay ciing dugc goi 1a bai toin QHTT, wy nhién do
¢ noi dung kinh t€ cu thé nén né thuse [Sp bii todn ¢6 tén 20
riéng la bai todn vin tai.

IT. MO HINH BAI TOAN QUY HOACH TUYEN TINH

1. Bai toan quy hoach tuyén tinh dang tong quat

Mo hinh cua cdc bai todn duge thiét lap tir cac thi du
trén 1uy c6 khic nhau vé néi dung phan dnh nhung xét vé
hinh thic, vé cdu tric. chdng déu ¢6-tinh chat twong wr.
Ching deéa la bai todn tim cuc tr (cuc tidu hoac. cye dai) ctia
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mot ham tuyén tinh trén mot tap bgp duge mo ta bdi mot he
théng hén hop cdc phirong trinh va/hoac bt phuong trinh tuyén
tinh. Mot cich téng quét, moé hinh bai toin QHTT ¢6 dang nhu
sau:

Xéc dinh vecto X = (X, Xz X X,) 880 cho:

z=1(x)= ic_]x_i = Min(Max) (1.1)
1=l

"

D>ax,;=b, (iel) (1.2)

I=t

Dax;>b, (iel,) (1.3)

=1

Yax, <hliel,) (1.4)

=1 .
Trong do:

I,, L, va I, 1a tap céc chi s6 (I,, I, I, khong giao nhau); ta s€
kihieui=1, UL Ul
a, b, cvéiiel j=1 + nlacic hing sd (c6 the la tham
s8)

X, v6i j=1 + nla cdc bién 56 (4n s6) clia bai todn.

R& ring bai todn QHTT [ mot mo hinh todn kinh t€ véi cdc
bién ndi sinh-1a z, x; (j = 1 + n); cdc bi€n ngoal sinh la a;, by, ¢,
vetielLj=1 + n.

Mac du bii todn QHTT 1a bdi todn cuc tri ¢6 dicu kién
nhung ta s& khéng st dung phuong pliaip lagrange trong giai tich
dé giai vi

- Bai toan QHTT cé thé chita cdc ring budc dang bat
phuong trinh.




- Do cdu tric dac biét cla hé rang buoc 1a hé phuong trinh
va/hoic bat phirong trinh tuyén tinh nén néu sit dung cdc
phuong phap trong dai s6 tuyén tinh thi ta ¢6 thé tan dung céc
ket qua sén ¢6 ca mén hoc nay. DE ¢6 thé phan tich mé hinh
bai todn va xay dung phuong phip gidi theo xu huéng nay,
ching ta can mot 6 khai niém va dinh nghia lién quan té1 bai
todn.

2. Mét so khai niém va dinh nghia

Ham f(x) goi 1a ham muc tiéu.

H¢ (1.2) dén (1.4) goi 1a he rang buéc (he didu kién) ctia bai
toan.

V&i méi chis6 i 1 ta ¢6 mot phuong trinh hoac bat phuong
trinh tiyong g va dugc goi la rang budc thi 1.

Ung véi rang budc thit i ta c6 vecto (vecto dong) bao gém
thanh phan 1a cdc he s6 a, clia cac bién X; trong rang budc dé.

Ta ki hieu vecto nay 1a A’ Mot nhém rang buoc ¢é hé
vecto A, heong wng doc ldp tuyén tinh duge goi la cdc rang
bude doc ldp tuyén tinh.

Luu y rang trong (1.3) va (1.4) ¢6 thé c6 nhiing rang buoc
dang dac biét: X; > 0 hodc x; < 0. Cédc rang buodc nay gol la cac
rang budc ddu d6i vdi bign X;. Cde rang bugc dau luon la doc
ldp utyén tinh Vi vecto A*j kht ndy chinh la vecto don vi thit j.
Do dac diém ndy cla cac riang bude dau nén ching thudng duoc
tach rieng dé phan biet véi c4c rang buoc khac.

Trong he (1.2) dén (1.4), xét cdc rang buodc khong phai 1a
rang budc dau, he vectg A’ tuong ting vé6i cée rang buoc nay sé
tao thanh mot ma tran, ki hiéu 1a A. Ma trdn A ¢6 n cot, vecto




cot thit j - ki hiéu 1a A - chinh 13 vecto cic hé s& cha bién X;
trong cic rang bude (khong k€ rang bude dau). A, duge goi la

vecta diéu kién ting véi bién X;.
Thi du 3.4: Xét bai toan QHTT sau day:

fo=x, + x, - 2x, + x, + X = Min
X 4+ X 4+ X, - X < 40 (D
-2X, - 2%, +  5x, + 2%, = 65 (2)

X, +ox o+ x4 22 12 (3)
x20v6ij=1+5
Tacé: A" =(1,1,1,0,- 1), A',=(2.-2,5,0,2),
A", =(0,1,1,1,2)

Phuong an: Mot vecto x thod min hé rang budc clia bai
toan goi la mot phuong 4n cha bai toin.

Dé phan biét tinh chit clia cic rang budc (ké ca rang budc
dau) doi v6i mot phuong dn cu thé, ta s& dua ra hai khéi niém:
Rang bugc chat va long.

- Néu doi vai phuong dn x mi rang budc i thod min véi ddu

ding thitc, nghia Ia: 2.a,x, = b, (hodc x; = 0, néu [a rang buoe

=
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du) thi ta néi phuong dn x thoa man chdt rang buoce i hay rang
bude i la chdt dai v6i phuong dn x.
- Neu déi véi phuong dn x ma rang bude i thod man véi diu

bat ding thitc thuc sy nghia la: ia.-x. > (<)b hodc X, >(<) 0) (tuy

thuge rang bude dau loai gl) thi 1a néi phuong dn x thoa min
long rang budc i hay rang buoc i la long d6i voi phuong dn x.
Luu ¥ rang néu rang buoc i c6 dang phitong trinh thi né sé la
chdi v6i mol phutong dn cla bai todn; néu rang budc ¢6 dang bat
phuong trinh thi né c6 the Ix chat d6i véi phuong an nay va long
voi phuong dn kia.

Thi dy: V6i thi du (1.4), xét hai vecto: x' = (0, 0, 13,0, )
va x’ = (0, 0, 1, 0, 30). Ca hai déu la phuong 4n cia bai todn.
Céc rang buge léng cia x' 1a (1), (3) va x, > 0 con cha x° 1 (1)
3)vax;>0,x,>0.

Phurong 4n t6i wu (phuong 4n tét nhét): Mot phuong dn
mé tai d6 tri 6 ham muyc ticu dat cuc tidu (hoac cuc dai, uy
trudng hop cy thé ciia f(x)) goi 14 phuong an t6i uu. _

Phuong an tot hon: Xét bai todn cé f(x) = Min (Max) va
hai phuong 4n x', x* ctia né. Phuong dn x' goi 13 t6t hon phuong
dn x* néu: fix') >(2) f(x*). |

Néu ¢6 cdc ddu bat dang thitc thuc su thi goi I 16t hon thuc
su. T thi du (1.4) ta thay x' thuc su 16t hon x2 ‘

Mot bai todn ¢ tén tai phuong an t5i wu goi 1a baj todn giai
duoc, néu khong 6 phuong én t5i wru goi 1a bai todn khong giai
dugc. Bai todn khong gidi duoc cé thé do mot trong hai nguyén
nhan sau: '

- Bai toan khéng ¢6 phuong 4n.
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- Bai toin ¢6 phuong dn, nhung ham muc tiéu khong by
chan dudi (néu f{x) = M) hoac khong bi chan trén (néu
f(x) = Max) trén tap phuong an. tic 1a tri s ham muc tiéu
giam (tang) vo han trén (ap phuong dn. khi d6 ta ki hiéu f(x)
— —oo{+oz).

Trong 56 cdc phuong dn cua bdi todn. mot s6 c6 dac diém
rieng va doéng val trd quan trong trong viéc xay dung phuong
phidp giai bai todn. Ching la cdc phuong dn cuc bién (phuong dn
co ban). '

. Phuong an cue bién: Mot phuong dn thoa man chat n rang
budc doc tap tuyén tinh duge goi la phuong dn cuc bién
(PACB).

Chit ¥ rdng n trong dinh nghiu trén la 56 hién 56" cia bai
todn. _

Thi du: X& thi du (3.1), ta ¢6 bai toan:

f(x) = x, + 6x, > Max
800.000 x, + 400.000 x, < 1.600.000
X, =25
X, >4
X, 20.x,20

Dé dang thiy rang cdc phwong dn:

Xt =1(5.3). x" = (5. 0) via x* = (20. 0) 13 cic PACB cua bai
toan.

Vi bai todn chi ¢6 2 bi¢n. cic rang budc khd don gidn 1a ¢6
thé ditng d6 1hi d¢ biéu dién tip phurong dn (mién phuong dn).
Ta ¢6 hinh v& duéi day:

“frudng Bal hoc Kin 18 Glude dan




Hinh 1

Trén hinh 1, tip phuong dn cua bai toan duge thé hién boi tam
giac ABC. Cic PACB x*, x". x© s& img véi cdc dinh A. B, C.
Ngoai cic PACB nay, bai todn s€ khong c6 PACB khic (Vi
- 5a0)7).

Mot bai todn cé s6 rang bude (k€ ca rang budc dau,  néu

c6) ft hon n thi chic chan s& khong ¢6 phuong dn cuc bién di no
¢6 phuong an. '

Phurong an cue bién thod mén chit ding n rang bugce goi 1a
phuong 4n cuc bién khong suy bién, thod rofin chat hon n rang
bude goi 13 phuong dn cuc bién suy bién.

Vi thi dy 3.1, cac phuong dn cyce bien x*, x°, x“ déu khong
suy bién. Néu tat ci cdc phuong dn cyc bién cua bai todn déu
khong suy bién thi bai todn goi la khong suy bign; tréi lai, gol la
bai todn suy bién.
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3. Cac dang dac biét ciia bai todn va céc dac diém-

a. Béi todn dang chinh tdi¢

Bai 104n ¢6 dang dudi day goi la bai todn QHTT dang chinh
tac:

flx)=3 ¢ X, = Min(Max) (1.5
J=1

ia,,-x_[ =b, (i=1+m) (1.6)
il

20 (J=1+n) (1.7

Hé¢ rang buoc cla bai todn dang chinh tic gom hai nhém,
nhém (1.6) Ia cac rang buge dang phuong trinh, con nhém rang
budc bat phuong trinh (1.7) chi bao 26m cdc rang bude vé diu
(rang budc khong am) déi vai tdt ca cdc bién. Tir cach viét cha
hé phuong trinh (1.5) ta suy ra nhifng cach biéu dién khéc cia
bai todn dang chinh tic:

f(x) :ZCJXJ = Min (Max)
=

ixjAjzb
M

20 (j=1+n)

trong do: A 1a céc vecio diéu kién, b € R
Bai todn ciing c6 thé viét dugi dang ma tran:
f(x) = (¢, X) = Min (Max)
Ax=b, x>0
Chiing ta dé cap t6i bai todn dang chinh tic vi 2 ly do:

Thir nhdi, bing cdc phép bién déi duéi day, moi bdi todn
quy hoach tuyén tinh (dang téng quat) déu cé thé bién déi vé
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bai toan dang chinh tic twong duong - theo nghia: Tri 161 wu cua
ham muc tiév trong hai bai todn 1a triing nhau va tlr phiong an.
phuong dn 61 vu clia bai todn ndy suy ra phuong dn. phuong an
161 vu cua bdi todn kia.

Cdc phép bién doi bao gom:

- Néu c6 bién rang buge v¢ diu dang x, < 0 ta déi bien bang
cichdatx = x

-Néu bién sé x, khong ¢6 rang buoc ddu, 1a dat:

X, =% = X", vai X', X7 20

s

- Néu mét rang bude i ¢6 dang Zau-“| < b, thi ¢é the thay

L
bang »a x +x! =b v6ix! 20, hé 56 chax’trong f(x) bang O,

1=|

tueng tu néu rang budc i ¢6 dang > a x, z b thi thay bang
1=1 .

n .
Za”xl_ x"=b,x"20 va hé¢ s6 ctaxtrong f(x) ciling cho
1] .

bang 0. Céc bién x? goi 1a bien phu (slack variables). Trong thuc
hanh tinh toan, khi st dung bi¢n phu ta ddnh tiép s6 thit tv bién
s0. khong ding ky hiéu riéng.

Thi du: V6i thi dy 3.1, ta c6 bai todn dang chinh tac twong
duong la: f(x) = x, + 6x, = Max

80.000 x, + 400.000 x, + x, = 1.600.000
X, -X, =5
X, +X; =4

X, z20vaj=1<5




I hai, phuong dn ciia bdi toan dang chinh tic 12 mot
nghi¢m véi cdc thanh phan khéng am clia hé phurong trinh (1.6).
Nhu vay, trong viéc tim phuong 4n, chiing ta c6 thé sit dung - c6
cal ti€n cho phli hop - cic phuong phép phan tich va giai hé
phuong trinh di quen biét trong dai s6 tuyén tinh. Hon nita, véi
bai toin dang chinh tic, phwong 4n cuc bién cita né ¢6 dic diém -
thé hién trong dinh ly dudi day - ma chiing ta cé thé triét dé loi
dung khi xay dyng phuong phap giai. _

b. Ddc diém cia phuong dn cuc bién cia bai todn dang
chinh tdc

DINH LY 1: Phuong dn x ciia bdi todn dang chinh idc I
citc bién khi va chi khi hé thong cdc vecio {A} twong img voi
cdc thanh phan diiong ciia phuong én la déc lép tu}en tinh.

Thi du 3.5: Xét bai toan QHTT:

fx)= x;, + 4x,- + 6x, = Max
3x, + 4x, +  4x, = 10
X+ X + X, = -1

=20 V]

Cho vecto x = (2, 1, 0), chiing 16 réng x 13 PACB.

Gidi: V1 bai todn c6 dang chinh tic nén ta s& st dung dinh
1y 1 d¢€ ching 16 x 1a PACB. DE dang thay ring x 1a phwong 4n.
Cac thanh phan duong cla x bao gém x, = 2, x, = |, céc vecto
tueng tng la:

A - {3 J A= \‘4—‘ . Haj vecto Tlé.y doc ]z‘[p tuyé'n tinh vi dil’lh
~1 7Ty

thikc tuong Ung khdc khong. Nhir vay x 1a PACB.




D6i véi bai toan dang chinh tic, khong 1am mat tinh chat
tong qudt, ta s& gia thiét he phuong trinh rang budéc gébm m
phuong trinh doc lap. va m < n, tire 13 hang A = m. Truong hop
m = n thi hé phuong trinh rang buéc cé mot nghiém duy nhat,
do dé6 bai todn hoac khéng ¢4 phuong dn, hoac chi cé phuong 4n
duy nhat nen viec fim phuong an t6i wu tré thanh khéng can
thiét. V6i gia thiet nay va nhd dinh 1y | ta thdy mot phuong 4n
cuc bién ¢6 khong qui m thanh phan duong, ket hop voi dinh
nghia phuong 4n cuc bién suy ra phuong an cuc bien khong suy
bi€n c6 ding m thanh phan duong, con phuong 4n cuc bien suy
bi€n c6 it hon m thinh phén duong. |

¢. Co sé cdia phuong in cuc bién

Vi dang cta ma tran A bang m neén 6 vecto didy kién A
déc lap tuyén tinh cuc dai la m, do dé bat ky phuong 4n cuyc
bi€n nao ciing tuong img véi it nhat mot hé vecto doc lap tuyeén
tinh cuc dai, tir d6 6 dinh nghia sau:

Dinh nghia: Co sd cita phirong an cuc bién

Mot hé m vecty (A} déc Iap wyén tink bao ham hé thong
cdc vecto tuong ing véi cdce thanh phan dicong ciia phiceng én
cie bién x la co s¢ ciia phitong dn cire bion ay, ky hiéu mot cdch
quy uoc la J, trong dé: J = {i: A thuoe co s¢ 7.

Luu ¥ ring chiing ta chi dinh nghia co s6 cita PACB d6i vg;
cac PACB chia bai todn dang chinh tic ma thoi. D6 v PACB
ctia bai todn déng téng quat s& khong ¢6 kh4i niém nay,

Mét phuong an cuc bien khong suy bign c6 ding m thanh
phian duong, m vectg A; tuong ing doc1ap tuyén tinh nen ¢
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mot ¢g sd duy nhét, dé chinh fa cdc vecto tuong ing véi céc
thanh phan duong, con phwong dn cuc bién suy bién thi ¢6 thé
¢6 nhi€u co s& khdc nhau, phin chung cia ching 1a cdc vecta
tuong tng véi cdc thanh phan duong.

Tém lai, khi ta héi phuong 4n cuc bién x (ctia bletodn dang
chinh tic) ¢6 co s& 1a J, c4n phai hidu (mot cich quy ude) J ¢6 3
néi dung sau: B

-S& phan titchia J la m

- {A;j €} do¢ dap tuyén tinh

-{Azjel} o{A;x,>0).

Déi véi cac thanh phan cla PACB x, ta s& goi cdc thanh
phan x; (j €J) ta thanh phan co sd, x, (k J) 1a thinh phéan phi -
co 50, dé dang thay riang cac thanh phén phi co s6 cila phuong
an cyc bién luén bing 0. Ngoai ra mot phuong 4n cuc bién
khong suy bi€n thi moi thanh phidn co s& déu duong, con
phuong 4dn cyc bién suy bi¢n thi it nhat c6 mot thanh phan co sé
bang khong. Déi v6i cdc biép cua bai todn, ta ciing phin loai
theo co s& J. ta s€ goi céic bién x,(J €J) lacdc blen co 0, x, (k
¢ I} 1a cdc bién phi co so.

Thi du: V6i thi du 3.5, x' = (2. 1, 0) {a PACB khong suy
bien. ¢6 co s6 J = {A. A,}. cdc thanh phén co s& [a x, = 2.
X, = 1, thanh phan phi co s& 14 x. = 0; cde bién co s& 1a x,, X,.
bien phi co G la x.. Ta cling thdy vecto x* = (2, 0, 1) ciing la
PACB khong suy bi€n vi ¢ ca sé I, = {A,. A;}, cdc thanh phan
co' 86 14 X, = 2, Xy = 1. thanh phan phi co s6 1 x, = 0; cdc bien
co 50 1a X, X, bién phi co sd ia x,.




d. Bai todn dang chudn

N&u bai todn dang chinh tac trong d6 b, > 0 (i = 1 +m) - tiic
12 ¢6 v€ phai khong 4m - va mdi phuong trinh déu ¢é mot bign
s6 vdi he s6 bang 1, déng thdi bi€n nay khéng cé trong céc
phuong trinh khac (goi 1a bi€n ¢o lap véi hé s6 bing 1) goi l1a
bai todn dang chuén. Bing cdch sap x&p lai cdc bién co lap (néu
can) bai todn dang chuan sé c6 dang:

{x) :ilcjx_i = Min (Max) -

1

XI + a‘im+ lx::‘,+l + alm +2 Xm+2 +o + a[an = b!

Kot Qm e Kt T 2 Xt +a,X, = b,

Xm+amm+lxm+l+amm+2xm+2+ """""" +amnxn: m
X;20(=1+n)

Tix hé phuong trinh rang budc cla bai todn dé dang suy ra
mot phwong dn: x" = (b, b,,.... b_, 0, 0,..., 0), d6 12 PACB véi co
s0J° = {e). &,...., &,..., €, } trong d6 ¢, 1a vecto don vi thi i. Co sé
J trong trudng hop nay 12 co s& don vi.

Thi du 3.6: Cho bai toan QHTT:

fx}= x, + x, - X, = Min
. S D & = 4
+ 3%, + X, = 6

X;> 0 vdi Vj

R4 rang bai todn trén ¢6 dang chuan, PACB1a x° = (4, 0, 2),
cost )’ = (e, e}




111, CAC TINH CHAT CHUNG CUA BAI TOAN QUY
" HOACH TUYEN TiNH

Duéi diy ching ta sé dé cip (khong ching minh) 161 mét s6
tinh chat quan trong cha bai todn, st dung nhimg tinh chat nay
¢6 thé 1y gidi nhiéu tinh hudng ma khong can thiét phéi giai bai
todn. '

Tinh chat 1: Su i6n tai phuong an cuc bién ctia bai toan

Néu bai todn ¢é phitong dn va hang ciia ma irdn hé rang
bugc bdng n (n la s¢ bién 6} thi bai todn c6 phitong dn cuc
bién.

Dé dang thdy ring hang clia ma tran hé rang budc cua bai
todn dang téng qudl trong do tit cd cdc bién s6 déu c¢b rang
budc ddu, hoac cua bai toin dang chinh tac luén Iuén bang n
nén n€u bai todn dé cé phuong 4n thi sé c6 phuong an cyc bién.

Thi du 3.7: Cho bai toan QHTT:

f(x)= 3x,+x%, +2x;+6x, = Min
3%, 4 2%, + 5, — X, > -16
3%, 4+ 2%, + 7X, =0
X, - 4% + 3%, — X« <34
2x, - 6%, + 2x4_ >-2
| x>0 (=1+5)

Chiing 16 rang bai todn ¢6 PACB.

Gidi: Bai todn cé phuong an, vi du x = (0, 0. 0,0, 0), hang
cla ma tran hé ring budc bang 5 do ¢6 nhém rang budc dau doi




v6i ca 5 bi€n s6. Theo tinh chat trén suy ra bai toan c6 PACB.

Tinh chat 2: Sy ton tai phirong 4n t6i wu chia bai toan

Néu bai todn c6 phicong dn va tri s6" ham muc tiéu bi chdn
dwoi (trén} - ki fix) = Min (Max} - trén tip phitong dn thi bai
todn ¢6 phitong dn 161 wn.

Hon nifa néu biét bai todn ¢6 phuong dn cuc bién thi véi
diéu kién trén, ta s€ 6 ket luan manh horrla baj to4n c6 phuong
4n cuc bién t6i vu. Vi viy doi véi bai todn dang chinh tic, tinh
chat trén c6 thé phat bidu: _

- Néu bai todn dang chinh tic c6 phuong 4n va tri s6 ham
muc tiéu bi chan dudi (trén) - khi f(x) => Min (Max) - trén tap
phuong dn thi bai todn c¢6 phuong 4n cuc bién t6i wu.

Thi du: _

* V6i thi du 3.7, ta da ching 16 bai todn ¢6 PACB t8i uu.

Gidi: Trong thi du 3.7, ta da chimg 14 bai todn c6 PACB.

Do rang bugc vé ddu nén ta ¢6 f(x) > 0, tiic 1a f(x) bi chan
dudi trén tap phuong dn. K&t hop lai, theo tinh chat trén ta suy
ra bai toan c¢é6 PACB 161 uu.

* Vi thi du 3.1, hiy chiing 1o bai todn c¢é PACB t6i wu, xdc
dinh phuong an nay.

Gidi: O tén ching ta d ching 1o bai todn trong thi du 3.1
c6 PACB. Ré rang ta cé:
" f(x) = x, + 6x, <80.000 x, + 400.000x, < 1.600.000

Nhu vay f(x) bi chan trén. Suy ra bai toin ¢6 PACB 16i
tu. Vi bai todn chi ¢ 3 PACB la: x* = (5, 3), x® = (5.0) va
x“ = (20.0).




Tinh gid tri cta f(x) dng vdi cdc phuong &n niy va so sénh,
ta duge x” 13 PACB t6i wu.

Tinh chat 3: Tinh hiru han cia sé phuong an cue bién
cua bati toan

S6 phuong 4n cuc bién cia mot bai todn quy hoach tuyén
tinh I1a hitu han.

IV. PHUONG PHAP DON HINH GIAI BAI TOAN
QUY HOACH TUYEN TiNH

1. N6i dung cia phuong phap

Xudt phét tir mét phurong 4n cuc bién, ta tim cach ddnh gid
phuong an cuc bién dy, néu nd chua t6i wu thi tim cdch di
chuyén sang mot phuong dn cyc bién mdi 1t hon, qué trinh nay
dugc tiép tuc lap lai. Vi s& phuong 4n cuc bién (néu ¢é) clia mot
bai todn 1a hitu han nén sau maét s6 hiru han bude lap, hoic fa ta
s€ két luan bai todn khong gidi duge vi ham muc tiéu khong bi
chén hofic s€ tim dugc phuong dn cuc bién t6i wu. D6 12 noi
dung co ban cha phuong phédp don hinh.

Nhu vay phuong phap chi 4p dung dugc cho nhimg bai todn
¢6 phuong an cyc bién. Tuy nhién, moi bai todn quy hoach
tuyén tinh déu c6 thé dua vé bai toan dang chinh tic tuong
duong, va bai todn ban dau ¢é phuong dn khi va chi khi bai todn
dang chinh tic ¢6 phuong 4n. Va khi bai toan dang chinh tic da
¢6 phuong an thi s& cé phuong dn cuc bién. Do dé, khoéng 1am
mat tinh chdt tdng qudt, ta s& xét bai toan dang chinh tic trong
quad trinh gién thiéu phuong phip don hinh.




e

2. Co so li thuyét cia phuong phap don hinh - Cac dinh
I¥ co ban

Dé xay dung co s 1y thuyét nham thue hién cac dinh hudng
trong néi dung cua phuong phdp don hinh citing ta cdn phan
tich quan hé gifta phuong 4n cuc bidn va phuong 4n bat ky cia
bai todn. Thong qua mdi quan h¢ ndy ta c6 thé thiét lap mot s6
dinh ly déng vai tro trung tam chiang nhitng v& mat dam bao ly
thuy¢t cho phuong phap don hinh ma con chi din cich thic
thuc hién phuong phép.

a. Quan hé giita phuong dn cuc bién va phuong dn cia
bai todn

Xét bai todn dang chinh tac:

fix)= icjxj = Min (Max) (1.5)
1=1

ia-:.xj =b, (i=l+m) (1.6)
1=l

x,20 {(j=1+n) (1.7
va cho x"la phuong 4n cuc bién véi co sy I,
Ta s¢ ky hi¢u vecto bao gém cdc thanh phin co s& cia
PACB x"la X, va ma tran cic vecto co s 1a A, =lAzrjel]
Khi d6 vi x", = 0 (VkeJ,). tir hé phuong trinh Ax = b ¢6
thé viet A, X, =b.suy ra: X, = A}'b; day Ia biéu thic phan

tich b qua co s J,. Nhur véy, céc thanh phin co s& cia phuong
an cyc bién chinh la cdc hé s6 phan tich clia vecto b theo ca s&
Jo- Mat khéc. cdc vecto phi co s A} véi k ¢ J, ciing c6 thé phan

tich theo co 50 J,,. Goi cdc hé s§ phan tich ciia A laxy, vecto
hé s6 phén tich tuong tng la X,, nhu vay;




A, =D XA,
.
va ta ¢6 céng thitc xac dinh X,:
X, = Al A, (18)
Ta s& dinh nghia dai lugng A, (k  J,) bang cong thitc sau:

A =D cx, —c, 19
=
va goi nd la udce lugng ciia bién x, theo co sd J,,.
Ky higu ¢; = {c;: jeJ,}, khi do c6 thé viét: A, = (c,, X,) - ¢,
noi rieng thiA = 0 (j €l,), tic la udc lugng clia bién co 56

luéng bang 0. .

Cho x = (x,, X,.... X,} 12 modt phuong 4n bat ky cia bai todn,
khi d6 bang mot s6 phép bién ddi c6 thé ching to gifia x” va x
¢6 moi quan hé sau:

X, =x", =) x,x;, jel, (1.10)
El

Doéng thoi tri s6 clha ham muc tiéu tuong (ng v6i cdc
phuong 4n x° va x s& cé méi lién hé:

f(x) = f(x") - Y Ax, (1.11)
i,

Nguoe lai, néu x = (x,, X;,..., X,) > 0 va thod man diéu
kien (1.10) thi x s€ 1a phuong an cha bai todn va khi nay déi
véi x" va X ta van ¢é biéu thic (1.11). Tir nhan xét nay ta cé
thé chon tim phuong 4n x dap ting nhitng yéu cdu dat ra trude
(thi du: phuong dn x ¢6 tri s6 f(x) 16n hon hodc nhd hon so
véi f(x"), x cling 12 phuong 4n cuc bién...). Cach lua chon nay




goi 14 sur di chuyén tir phuong dn cuc bién K" téi phuong 4n x.
V& mat truc quan sy di chuyén nz‘;‘ty chinh la viéc ta xuat phat tx
x" di chuyén theo mot phuong Z = (z,, Zp-.., Z,) v6i budc di
chuyén 0 thich hgp. Ta c¢6 hinh v& minh hoa su di chuyén:

C)

Pé ¢6 thé phan tich sau hon méi quan hé gitta x’ va x ta hdy
xac dinh mot s phuong Z dac biét. I’J’ng vOi moi bién phi co sd
X, ta dinh nghia vecto Z* - va goi la phuong 2" - ¢6 cic toa d
nhu sau:

- Xy (€l
zk 0 (gel,j#zk) (1.12)
1 =k, z*=1)

Su di chuyén theo phuong Z* gitip ta don gian hoa rt nhiéu

vé mat tinh todn. Néu xuat phat tit x di chuyén theo phuong Z*

v6i budce di chuyén 0, tifc 1a x€t cdc diém ¢6 dang:
x(©)=x"+6Z,6>0 (1.13)
Khi d6 € cho X(G) la phuong an chi can x(6) > 0.
Véi jeJo x(0) = X', - 0%, > 0, con véi j ¢ J,, j# k thi x(8) =0,
riéng x,(6) = 8 > 0. Nhu viy, dé x(8) 1a phuong 4n thi chi cén:
X'-0x,20( € Iy




+ Néu x, <0 (Vjel,), khi d6 bat dang thiic trén thod man

véi moi tri s6 6 > 0, nghia la x(0) la phuong 4n ¥V 6 > 0. Ta goi
Z* 1a phuong vo6 han.

+ Néu 3x, >0, khi tir c4c bat dang thitc x" - 6 x,, > 0 ting
voi x; = 0, suy ra @ < x'/x, do vay: 8 < min {x,/x; }, lay theo
nhitng x, > 0, goi gid tri nho nhit cha nhiing ty s6 nay la 0,.
Nhu vay x(8) l1a phuong an v6i diéu kién: 0 < 6 < 8,. Trudomg
hop nay Z* goi 1a phuong hitu han, 6, 12 budc di chuyén 16n nhat
theo phuong nay va x(6,) s& 12 phuong én cuc bién. Déng thdsi ta
ciing c6:

f(x(8)) = f(x") - 6 A, (1.14)

Neu A, > 0, suy ra f(x(8)) < f(x"), khi niy phuong Z* goi la
phuong gidm (vi di chuyén theo phaong nay tri s6 ham muc tiéu
s€ giam). Tuong tw néu A, <0, Z' goi [2 phuong tang, néu A, = 0,
7* 1a phuong khéng déi.

Ty phan tich & trén ta cd thé téng két lai thanh cédc
dinh 1y.

b. Céc dinh Ij co bdn

DINH LY 2: Dau hiéu téi wu cia phuong an cuc bién

Néu ddi voi phuong dn cite bién X véi co sd J, ciia bai todn
dang chinh tdc ma:

A L0 (Vk &1,) [voi bai todn 6 fix = Min] (A)

- hodc: 4,2 0 (Vk ¢J,) [véi bai todn ¢6 fix) = Max] (B)

thi X" la phitong dn 167 .

Chd y rang diéu kién trong dinh 1y 2 Ia diéu kién dd, tuy
nhién néu x" 1a PACB khong suy bién thi d6 ciing 13 diéu kién




GIAO TRINH MO HINH TOAN KINH TE -

cdn d€ x" 1a phuong dn 168i wu. Dau hiéu 16i wu chiang nhimg cho
phép khang dinh duge tinh t6i v ctia mot pliuong an cuc bién
ma con cho ching ta biét phuong 4n 61 vu d6 c6 phai 1a duy
rhit hay khong. x" sé Ia phuong dn t6i yu duy nhat néu:

A, <0 (Vk ¢ ) véi bai todn ¢6 f(x) = Min

hoac: A, 2 0 (Vk & 1) véi bai todn ¢6 f(x) = Max

DINH LY 3: Dau hi¢u bai toan khong gidi duoc

Néu doi vaéi phirong an cite bién ¥ voi co s Jy cita bai toan
dang chinh tie ma. i

10nigi A, > Omax, <0 (vk g1,) Vot fix = Minj (A)

hode: ton tai A< 0 ma x, <0 Yk e 1) [vdi flx) = Maxf (B)

thi bai todn sé khong gidi dwoc (ham pmutc tién khong bi
chdn trén tdp phitong dn)

DINH LY 4: Dau hiéu diéu chinh phuong an cue bién

Néu doi vai phutony an cue bisn 3 véi co sé Jy cua bai rodn
dang chinh tdc ma:

VOl moi Ay > 0 déu t6n 1ai x> O [véi fix = Min] (A)

hode: véi méi A, < 0 déu 16n tai x, > O [voi fix) =Max] (B}

thi ta c6 thé didu chinh PACB 1° d¢ chuyén sang mot
phiong dan cuc bién méi tot hon.

D¢ thuan tién khi van dung cdc dinh 1y trén trong qu4 trinh
gidi bai todn QHTT. ta s& goi cic diéu kién trong nhitng dinh ly
nay la:

Dau hiéu t6i uu (caa PACB) - ung véi Dinhi Iy 2

Ddu hiéu bai todn khong gidi duge - émg véi Pinh ly 3

Ddu hi¢u diew chinh phuong 4n - ting v6i Dinh Iy 4.




3. Thuat todn ciia phwong 4n don hinh - Thuat toin don
hinh

Dé c6 thé kiém tra cdc dau hieu trén déi véi PACB, vé mat
tinh todn, chiing ta phdi sir dung cic cong thire (1.8) va (1.9).
Ngoai ra, khi tien hanh diéu chihh PACB - di chuyén tir phuong
an cyc bi¢n nay sang phuong 4n cuc bién khéc - thuc chat 1a ta
chuyén 1l co s& nay sang ¢o so khdc vi gifta ching chi khac
nhau béi mét vectd. Vi vay loi dung dac diém nay ciing nhu cdc
phép bi€n d6i ma tran, toan b qua trinh tinh todn, kiém tra cic
ddu hiéu va diéu chinh phuong 4n - toan bo qud frinh giai bai
todn - dugc xap xép theo mét trinh v chat ché, dam bio thuan
ti¢n cho viéc tinh todn dir thii cong hay bang lap trinh. Trinh il
d6 duoc goi 1a thuat toan don hinh.

a. Noi dung cua thudt toin don hinh

Ta gia thi€t bai todn can gii ia dang chinh tic (néu khong,
hay dung cdc phép bién déi dé chuyén vé dang chinh tic) va
déng thai da bigt mot phuong 4n cuc bién x°, ¢o s& T

Khong lam mat tinh chit dng qudt, c6 thé gia thiét J, gém
m vecto ddu tién; J, = {1, 2, ...... , m} tuc 12 co 5& gém cac vecto:
{A= A A,.... A_}. Thuat todn géim céc budc tién hanh nhu sau:

Buoce 1: Lap bang don hinh tmg v&i PACB x"

Bang nay ghi cdc s6 liéu lién quan t6i x” ma ta sé sit dung
trong qué trinh gidi bai todn, bao gém: Hé s6 phan tich cia
vecta b va cic vecto diéu kién A, theo co s& J,, céc thanh phin
Cd sG cua x', hé théng A, va cdc dir liéu khdc theo mau bang

dudi day:




Bang don hinh

Hé Cao Phuong | ¢, G, ... G .... Cq Cmer Gz «or G oore Cg on. Cn
sé sd an Xq %o eoee Xy e K Kot Xenag vee Xg vvves b S %o
| c, x| x°, 10.... 0 o0 XimerXimez <o Kqp oo Xipg ereens Xin
C, X2 X 010 0 Yoo Xamez o X ooer Ko coenns X

..... A
Cr Xr ! xor 0 0 1 0 xr'|mﬂ Xnm+2 xrk [er] - >(rn

N .

Cin Xem X 00 .0 T Xt Krms2 X o Xiong ooeee X

f(x) f(x%) 00...0. . 0A A Apc o g A,

Sau khi lap xong bang, ta chuyén sang buéc 2.

Bicoe 2 Kiém tra ddu hiéu 16i uu cia PACB

Dua vio s& liéu ghi & dong cudi clia bang don hinh (i cot

thit 4 trd di).

Néu: A, <0 (Vk ¢ I) vt bai todn ¢6 f(x) = Min

hodc: A, = 0 (Vk € J,) véi bat toan ¢é f(x) = Max

thi x" 12 phuong 4n t6i wu. Ta ¢ tri t6i vu 13 f(x"). Qu4 trinh

giai két thiic.

Neé&u ton tai mot A, ma: A, > 0 véi bai todn ¢6 f(x) = Min

hodc A, < ( véi bai todn ¢d f(x) = Max

thi x” khong phdi [ phuong an 161 wu, chuyén sang budc 3.

Buge 3: Kiém tra tinh khéng giai dugc clia bai todn

Néu ton tai: mot A, > 0 ma x;, <0 véi moi je I, véi bai todn
¢o f(x) = Min




hodc mot A <0 ma Xy <0 v6l moi j € J, véi bai todn cé
f(x) = Max

thi bai todn khong giai dugc vi tri s6 ham muc tiéu khong bj
chin. :

Neu v6i mbi A, > 0 déu ¢6 it nhat mot X; > 0 v6i bai todn ¢6
f(x) = Min hodc v6i méi A, < 0 déu ¢6 it nhat mot x, > 0 v6i
bat toan ¢6 f{x) = Max thi chuyén sang budc 4.

Bieic 4: Diéu chinh PACB va lap bang don hinh méi

» Chon vectg dua vao co so:

Tim MaxA, véi A, > 0 néu bai todn c6 f(x) = Min, gia su
MaxA, = A, vectg A, dudc dua vio co sd.

Tim MinA, v6i A, < 0 néu bai todn c6 f(x) = Max, gia st
MinA, = A, vecto A, duge dua vio co sd.

* Chon vecto dua ra khéi co si

Quy tic dp dung chung cho ci hai trudng hop: Bai todn ¢6
f(x) = Min va bai todn ¢6 f(x) = Max

XD

Tinh 6, = Min —1, -

Eln vy 0 st

Gia sir 6, = i{i (relg,x, > 0), vecto A, bi loai khéi co
88, phan 0 tryc ca phép bién déi 1 x, trong bang déng khung
phan tir nay.

» Bi¢n déi bang:

Lap moét mau bang don hinh méi, & vi trf x, ghi x, va ghic,
thay cho ¢,




___GIAO TRINH-MO HINH TOAN KINH T,

Tinh cdc dong clia bing méi (bat ddu cot thitr 3 uo di)
theo quy tac sau:

- D¢ tinh dong ing véi vecto dua vao (g véi x,) trong
bang mdi ta lay dong tmg véi vecto loai ra ting vdi x,) trong
bang cit chia cho phan wr tric. Dong nay dugc goi 1a dong
chudn.

- D¢ tinh ddng img véi X; trong bang mdi. ta ldy dong x,
trong bang i trir di dong chuin sau khi nhan nod (dong
chuan) voi X,

- D¢ tinh dong cusi cia bang méi, ta lay dong cu6i clia bang
¢l trir di dong chuan sau khi nhan né (dong chuan) véi A.

Két qua clia qua trinh bien déi s& cho ta bang don hinh ting
Vi phuong an cyc bién mdi x', t6t hon x". Sau bude diéu chink
nay ham muc tiéu f(x) s& thay déi mot lugng bang A 8,. D6i véi
X' quay tr& lai budc | va qua trinh 1ap lai sau mot s6 hin han
budc hoac két luan bai todn khong gidi dugc vi ham muc tiéu
khong bi chan hoac tim duoc phuong dn cuc bién 6i uu. Chd y
ring trong qud trinh tinh todn, cac bang don hinh dugc lap ké
ti€p nhau dé thuan tién cho viéc bien déi

b. Cdc cha y khi dp dung thudt todn

* Néu viéc ghi nhd cac dau hiéu trong cling mot Itic déi véi
ca hai truong hop bai todn ¢6 f(x) = Min va bai todan cé f{x) =
Max la khong thuan tién thi ta ¢6 thé chi cin ghi nhé mot
truonig hop, vi du trudmg hop bai todn cé f(x) = Min.

Khi can gidi bai todn ¢6 f(x) = Max thi ¢6 thé chuyén vé
giai bal todn véi ham 2(x) = - f(x) = Min (d6i dau cdc hé so
trong ham muc ti¢u). chd y fa f,, = - Brdin-




« Néu khi chon vecto dua vao co s6, hoac dua ra khoi co sé
6 nhiéu vecto thude dién lua chon thi ta tuy chon mot trong o
do.

» Trudng hop bai todn suy bien thi 6, ¢6 thé bang 0. khi 6,
= 0 van thyc hién thuat toan mot cach binh thuong, nghia la
vecto img vdi 8, van bi loai khoi co sé.

» Khi dp dung thuat todn cén luu y hai trudng hop:

- Phuong an cuc bién x” ¢6 co s& j, 1 co s& don vi, lic d6
ma tran hé s0 phar tich cta [blA] theo co s& don vi 1a chinh né
nén ta c6 thé lap ngay duge bang don hinh. Bai todn dang chuén
la bai toan cho ngay mét phuong dn cuc bién véi co s3 14 co sd
don vi, nén tir bii todn ta ¢6 the 1ap dugc bang don hinh ting véi
phuong an cuc bién ay.

- Khi J, khong phai 1a co s¢ don vi thi dé lap bang don hinh,
trude het can phdi tim ma tran hé s& phan tich clia [Alb] theo J,,.
D€ lam didu nay, vé mat thic hanh tinh toan, ta viét ma tran mo
rong [Alb] va coi n6é nhu mot bang s6 liéu. Sau d6 thuc hién
phép bién doi cdc dong clia bang nay giéng nhu phép bién déi
bang don hinh - bi€n ddi sao cho cic vecto co s& tré thanh céc
vectd don vi khdc nhau - khi d6 ma tran mé& réng sé trd thanh
ma trén hé s6 phan tich.

c. Cac thi du

Thi du 3.8: Giai bang phuong phép don hinh bai todn:

f(x) =4x, — 2x, — X, - 3x, = Min
X, + X, + X, + 3x, =16
2x, = 3%, - 2X; 42X, <52
X2+ X3 - 2Xs <24

Xjz0(G=1+4)




Trudc hét dua bai todn vé dang chinh tic bang cich cong
vao rang budc hai va ba hai bién phu x, va x,. Ta ¢6:

f(x) =dx, - 2x, —x, - 3x, = Min
X, +X;+ Xy + 3%, =16
2)(1—35)(2—2)(3 + 2% + Xq =52
Xy + X3 -2x5 +x,=24

;200 =17

Bai todn c6 dang chudn, cic bién co lap 1a x,, %, X; nén
phuong 4n cuc bién tucmg ng x'=(0,0,0, 16,0, 52, 24), co s
la: {A,, Aq, AL} = (e, €% e}, do d6 ta ¢6 the lap ngay duoc
bing don hmh lmg voi phuo‘ng an cuc bién x".

Toan bd qud trinh giai cho trong bang 1. Tir bing dom hinh
déu, ta thiy phuong 4n tuong img chua t6i vu, Vectda dua vio co
50 1a A, ting v6i A, = 2, 6, = 20/1 nén vectd A, bl leai khoi ¢o 58,
phan tf truc 1a 1 duge déng khung trong bang.

Bdng 1

4 2 1 3 0 0 0

Col J X% x x X, X5 Xe  Xg
Sl |16 1 0 1 1 3 0 0
0 x |52]2 3 2 0 2 1 o
0| x, |24, 0 1] 1 0 -2 0 1
fix)[ 48] -7 2 4 0 -9 0 0|

S x (61 0 1 T 3 0 0
0| x (1242 0 1 0 4 1 3
2% 2410 1 1 0 2 0 1|
0,96 7[0[-6]0] 5] 0] 2]




Qua mot budc diéu chinh, & biang thd hai ta thdy
A, < 0 (Vk ¢ I, phuong 4n tuong tng la t6i uu;
x"=(0, 24,0, 16,0, 124, 0) va tri t6i uu cla ham muc tiéu
laf =-96. ViA, <0 (Vk ¢ J) nén x" 1a phuong 4n t8i uu
duy nhat.

Thi du 3.9: Giai bai todn sau bang phuong phdp don
hinh
f(x) =-2X, + 3x, + X, = Max
2X, -X,+x; =18
3x, +x,-2x; <20
X1+ 2X%; <12
;> 0(=1+3)

Trudc hét dua bai todn vé dang chinh tic bing cdch cong
vao moéi rang budc cac bi€n phu x,, x5 va X,.

Taco: f(x) = -2x, + 3%, + X, = Max
2X, X+ X+ X, =18
3X, +X,—2x, + X4 =20

X) + 2x3 +xs =12
Xj> 0 (j = 1+6) |

Bai todn c6 dang chudn, cdc bién ¢o 14p 13 x,, X, X, nén
phuong 4n cuc bién twong ing x” = (0, 0, 0, 18, 20, 12), co sé& la:
(A, A, Agb = (&', €%, e’} do dé ta c6 thé 1ap ngay duoc béng
don hinh @ng v4i phuong dn cuc bién x°. Pat g(x) = - f(x).

Toan bo qué trinh gidi cho trong bang 2.




Ao i GIAQ FRINH MO HINH TOANKINHTE % ..

Bang 2
2 | 3] 1] o oo
C, J X, Xy X5 X3 X4 X5 1 Xg |
0 X, 1 18 2 -1 1 1 0 o
0 Xs | 20 3 1. -2 0 1 0 |
) X | 12 1 1 2] 0 0 0 7
g 0 2 3 1 0 o o0 |
0 X, 24 | 502 0 (1 1 0 12 |
0 xs | 14 | 52 0 -2 0 1 A2
g | 1872 0 1 0 0 -3}2_5{
1 x; | 24 | 512 0 1 1 0 R
0 X, | 62 [ 152 0© 0 2 12
3 X, B 12 1 0 0 0 112 |
| g | 42| 6 0 0 -1 0 2

Vi A <0 (Vk ¢ J'), phuong dn tuong img véi bang don
hinh 3 12 t6i wu (duy nhét).

X =(0,6,24,0,62,0), .. =-42suy ra fn =42
Thi du 3.10: Cho bai toén:

f(x) = - 2x, — 6x, + 8x, - 5%, = Min,

X; + 2%, = 3%, + x, =8 (1)
-2%, + X+ x;-5x, <2 (2)
4%, + 7x, — 8x, + 2x, > 20 (3)

X, =2 0(=1+4)

v vectg X' = (8.0, 0, 0).
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a. Chimg 16 x" 1a phuong 4n cuc bién. loi dung x" giai bai
toan bang phuong phép don hinh.

b. Giai bai toan néu them diéu kién f(x) > - 50)

Gidi: a. Dé thay rang x" thod midn moi rang budc clia bai
_todn, thoa man chat rang buoc (1) va 3 rang budc ddu, chiing
ddéc lap tuyén tinh, vidy x" 1a phuong 4n cuc bién (khéng suy
bién). De gidi bai todn bang phuong phdp don hinh trudc hét
phai dua ra bai todn vé dang chinh tic.

Taco: f(x) = - 2x, ~ 6x, + 8x, — 5x, = Min,
X, + 2% — 3%, + X, = 8
-2X, 4+ X+ qu—5x4+x5 =2
4%, + 7x, — 8x, + 2x, -%, = 20
xjz0(=1+6)

Tir x" suy ra phuong an cuc bién khong suy bién cia bai

toan dang chinh tic x"=(8, 0,0, 0, 18, 12) v6i co s& 13 1,
= {A,, A5, Ay} khong phai 1a co sé don vi. Vi vay, dé lap dugc
bang don hinh ng v6i phuong 4n cuc bién x° ta phai tim ma
tran hé s6 phan tich cua ma trén diéu kién clia bai toan dang
chinh tic qua co s& J,. Chd ¥ rang v€ phai clia ma tran hé s6
phan tich phdi trihg véi cic thanh phdn co s& clia phuong 4n
cuc bién.

Qud trinh bién d6i thuc hién trén cdc ma tran sau:

1T 2 -3 1 6 0 8 I 2 =3 1 00 8
“2 1 1 =51 0 2|=/05 -5 -3 1 0 18
4 7 -8 2 0 -1 20 |01 -2 2 01 12

Trén co s¢ ma tran hé s& phan tich, 1ap bang don hinh,
~ thuc hién qué trinh gidi. Toan bd qud trinh nay cho & bang 3.

sng-Dai hod Kinh 18 U




C 3 J XJ X, X5 X3 X4 X Xg
2 | x| 8 1 2 -3 1 0 0
O | x, 8| 0o s 5 3 1 o
O | x| 121 o 1 4 21 o 1

x)|-16] 0 2 2 3 0 0
2k |2 1 32 1 0 0 Ap
Ol % |36 0 132 -11 0 1 32
i le |0 12 2 1 0 2

fx) | 34| 0 12 4 0 0 32

Tir bang cudi ta c6 A, = 4, dong thoi x;; < 0 (Viel), bai
todn khong giai duge vi ham muc tiéu khong bi chan dudi.

b. D€ giai bai fodn khi cé thém diéu kién f(x) > -50 ta cdn
fin mot phuong 4n X’ cla bai todn ban diu sao cho f{x*) = -50.

Goi phuong dn tvong (ng véi bang don hinh 2 1a X, tir x°
theo phuong z' dugc cic phuong 4n cé dang: x () =x"+6 2, O
>0.Taco f(x(0)) =f(x")- 0 A_ Snv ra:

-50 =-34 - 40, nhu vay 0 = 4.

Dox"=(2,0,0,6,36,0) 2" = (1,0, 1, 2. 11, 0), phuong an
can tim la: x> =(6. 0, 4, 14, 80, 0).

4, Ap dung thuat toan don hinh tim phuong an cue
bién

Néu bai todn can ¢iai ¢é dang chinh tic nhirg khong phai




dang chudn va déng thdi ta khéng biét phuong 4n cuc bién, nhu
vay mudn dp dung thuit todn can phai tim mét phuong an cuc
bién cla bai toan nay, Chiing ta ¢ thé sir dung thuét toan don
hinh dé lam viéc nay.

Xét bai todn dang chinh tac (I):

flx)= chxj = min
/=t

Z:a,.jxj =b,(i=1+m)

J=

X;20(j=1+n)

Khéng lam mét tinh téng quat c6 thé gia thiét b, > 0
(1=1+m}. T bai todn di cho xay dung mot bai todn phu, ky
hi¢u 1a P bang cich cdng vio v€ trdi phuong trinh rang buoc i
mot bién gia x% > 0 (i =1+ m) v6i hAm muc tiéu 13 16ng cic bién
gid dd thém vao va ham muc tiéu nay phai dat cuc tiéu, Ky hic¢u
vecto cdc bién gia 1 x® = (x8, X5, ... , X%} va ham muc tiéu
cha bai toan phu 12 P(x,x®). Khi d6 bai todn phu (P) ¢6 dang:

P(x,x%) = ZXf = min

i=1
>ax; +xf =b(i=1+m)
j=

X;20(j=1+n),x{ 20(i=1+m)

Ta c6 thé thady méi quan hé giita bai toan (I) va bai todn (P)

qua cdc nhan xét;
» x 1a phuong dn clia bai toan (I) khi va chi khi (x, x¥ =) 1a
- phuong dn clia bai todn (P) va do dé x 1a phwong 4n cuc bien
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cua bai todn (I) khi va chi khi (x, x* = 0) 2 phuong dn cuc bién
cua bai todn (P).

Nhur vdy, viéc tim phuong 4n cuc bién clia bai todn (1), néu
¢6, s& dan t6i tim phuong 4n cua bai todn (P) ¢ dang  (x, x* =
0), khi do P(x. x* = 0) = 0. Vi P(x, x*) 2 0. nén (x, x* = 0) chinh
la phuong an t6i wu cua bai todn (P). Néi céch khdc viee tim
phuong dn cuc bién cla bai todn (P) dan téi gidi bai todn (P).
Bai todn (P) Ia bai todn dang chuan va ham muc tiéu bji chan
dudi nén luén giai duge. Dung thudt todn don hinh giai bai todn
(P). Sau mot s¢ hitu han budc, ta s¢ tim duge phuong 4n 16 wu
(x.x" ), k¥ higu P(x,x")=P_... C8 2 tnding hop ¢6 1hé xay ra:

» Néu P, > 0, khi d6 bai todn (I) khéng ¢6 phuong dn. That
vy, n€u gia sir bai todn (I) c6 phuong an - x ching han - thi
vecto (X. X* = 0) la phuong dn ctiia bai todn (P) va tri $6 ctia ham
muc tiéu tirong ing la:

P, x*=0)=0<P

i
méu thuan véi t6i uu clia phuong dn (x,x%).

*Néu P, =0)khidé x7 =0(i=1+m), x“ =0, phuong dn
161 wu ¢6 dang:

(x.x" =0, suy rax la phuong dn cuc bién cha bai todn (I)
D€ dp dyng duoc thuat todn cho phuong dn cuc bién x cin phai
bi€t co sd cua nd. Hai trudng hop c6 thé xay ra:

a. Trong cd s6 cla phuong dn cuc bién 16i wu (x,x* =0)
khdng c6 cdc vecto tuong ing vdi cdc bién gid, khi dé co sd
ciia phuong dn cuc bién ndy ciing 13 co s& ctia phuong dn cuyc

bi€n x, d€ c6 bang dov inh twong tng chi cn tinh lai dong céc _




Chuong Ill: M& Hinh 16 uu tuyén finh - quy hoach fuyén finh.

uéc lugng A, theo ham f va tép tue gidt bai toan (1) theo thuat
1oan don hinh.

b. Trong ¢o s& ctia phuong 4n cic bién 161 tu (x.X~ =0) ¢
it nhit mot vecto bién gia. thinh phan twong tmg x* = 0. phuong
an cuc bién 1a suy bién. Trudng hop nay dé tiép tue gidi bai toan
(1. trudc hél. ta loai cdc cot img véi A(P) < 0 (va cde cot x*, phi
cd sG) ra kKhol bang, sau d6 tinh fai cdc ude lugng A, theo hiun f
va Uép tuc thuat toan.

Khi lap va giai bai todn (P) ¢an chd ¥ mot s6 diém sau:

- Khi xdy dung bai todn phu, ta c¢hi cong thém bién gid vao
nhiing phuong trinh can thiét (nham tao ma tran diéu kién eua
bai todn phu ¢é do m vecto don vi).

- Bai todn phu (P) luén ¢6 ham muc tiéu P = Min bit ké bai
1odn (1} ¢6 ham muyc tiéu {(x) = Min hodac f(x) = Max.

- M6t bién gia da bi loai khoi g s thi cot tuong tng khong
can tinh @ cic budce 1ié€p sau.

- Néu trong qua trinh giai bai todn (P). & mot budc diéu
chinh nao d6 ma 1t ca cic bién gia déu bi loai khoi co sd thi ta
c6 thé keét thic viéc giai bai toan (P) vi khi ndy ta da tim duoc
APCB ciia bai todn (I). D€ tiép tuc giai bai todn (I). trong bang
don hinh mdi. ta thay C; vao cft ddu. tinh lai  dong cédc udc
Iugng A, theo ham f va dp dung céc thil tuc ciia thuat todn don
hinh. '

Nhu vay chiing ta ¢6 thé diung thuat toin don hinh vira
dé tim PACB ctia bai todn QHTT vira dé giai chinh bai todn
d6. Qua trinh nay duoc ticn hanh qua 2 giai doan (2 pha),
giai doan dau la tim PACB - thong qua viéc 1ap va giai bai
toan phu - giat doan sau li gial bii todn sau khi da tim duge

T R TR P



PACB ciia né. Chinh vi 1y do trén, thuat todn - 4p dung trong
tinh huéng nay - con duge goi 12 thuat toan don hinh 2 pha.

Thi du 3.11: Giai bai todn sau bang phuong phdp don
hinh:
f(x) = 3%, +4x,+ 2%+ 2x, = Min,
2%, + 2%, + X, =28
X, +5x, + 3x, - 2%, <3l
2X, - 2%, +2x, +x, =16
;200 =1+4)
Gidi: V1 bai todn ¢6 ddng téng quit do dé ta cin bién ddi vé
dahg chinh tac duéi day: T

f(0) = 3x, + 4x, + 2x, + 2x, = Min,
2%, + 2x, + X, =28
X, + 5%, + 3%, — 2x, + x5 =31
2%, - 2%, + 2%, +X, =16
X >0 (= 1+5)
Sau khi dwa vé dang chinh tic, ta thdy khong phai dang
chudn nén thanh 1ap bai todn phy (P) vdi céc bién gia x%,, x%,:

P(x, x¥) = x¥, + x¥; = min

2x, + 2x, +X,  +x5=28
Xy + 3X; + 3%, - 2%, + X =31
2%, — 2X, + 2x, + X, +x5 =16

xj>0(=1+5), x>0
Ap dung thuat todn don hinh gidi bai todn (P), qud trinh gidi

thé hién trong bang 4.




3 4 2 2 0 roo 1
c, J X, X, %5 Xq X, X ! X9, X%
11 x8 28 2 2 0 1 0 1 0
0 x4 31 1 5 3 -2 1 0 0
11 x9 16 2] -2 2 1 0 0 1
P 44 4 0 2 2 0 0 0
1| x5 12 0 4] -2 0 0 1
o | x 23 0 6 2 -5f2 1 0
0] x 8 1 -1 1 1/2 0 0
P 12 0 4 -2 0 0 0
4| x 3 0 1 -142 0 0
0| x5 5 0 0 5 -5/2 1
3| x 11 1 0 142 1/2 0
fix)y | 45 0 0 -5i2 112 0

Tir bang don hinh 2 chuyén sang bang 3, vi tdt ca cic bién
gia déu bi loai khoi co sd nén phuong 4n 14 phitong 4n cuc bién
cia bai toan xuat phat, dong udc lugng khéng can tinh theo ham
P ma tarc ti€p tinh theo ham f. Cic udc lugng A, < 0, phuong an
tuong tng 13 t6i vu (duy nhat): x" = (11, 3,0, 0, 5) va f = 45.

V. PHAN TICH QUAN HE TRONG CAP BAI TOAN DOI
NGAU VA NG DUNG

Bén canh méi bai todn QHTT - goi la bai toan gdc --chiing ta
s€ xay dung mot bai todn QHTT khéc theo cac quy tic nhat




GIAQ TRINH MO HINH TOAN KINH TE

luon cé mot cap bai toan QHTT duge goi 1a edp bai todn dor
ngdu. Gilta hai bdi todn trong cip ¢ méi quan hé khang khit véi
nhau, do dé tir nhimg théng tin nhan duge vé mot bai toan ta c6
thé cé nhitng két ludn tuong fing vé bai todn con lai. Khd nang
ndy sé rat bo ich déi véi chdng ta khi cin phéan tich hodc gidi bai
todn. Chiing ta hoan toan cé thé chon bii todn cé cau triic don
gian hon trong cdp bai toan dé x( 1¥. Ngoai ra, véi nhiing cap
bai tedn doi ngdu ¢6 ndi dung thuc 1€, viée phin tich méi quan
hé gitta bai todn gbc va bai toan doi ngau s& dem lai nhing
thong tin ¢é y nghia Iy luan va thue hanh. Chinh vi vai trd quaa
trong cua cap bai todn déi ngau nén ta s¢ dé cap téi chiing trong
phan nay.

1. Cach thanh lap bai toan déi ngau

a. Cdp bai todn doi ngdu khong doi xirng

Xé1 bai todn dang chinh tac (I):

fx)=Y ¢ x, = Min(Max) (1.5)
Zauxj =b(i=1+m) (1.0)
4=1
xJZO(j=1+n) (1.D

Ta goi bai todn nay 1a bai todn goc. Chi v ring hé phuong
trinh rang budc cla bai todn con c6é thé viét dudi dang

>'x A, =bhodc Ax = b, trong d6 A la ma tran diéu kién va A,
2

12 cdc vecto diéu kién. Dua vao ciu tric ca bai todn goe (1), ta
xay dung mot bat todn quy hoach tuyén tinh khac goi 1a bai todn
d6i ngdu cua bai todn ([) ¢é dang sau:




f(y) = ib,.yi = Max(Min) (1.14)

i=l

Iz:auyi S(Z)Cj(j=1+n) (1.15)
=1

Ky hiéu bai todn nay I (T). Cap bai todn (I, i) goi la cap
bai todn doi ngau khong d6i ximg.

Phan tich c4u tric clia hai bai todn, ta ¢6 thé riit ra nhiing
nhan xét déng thdi 13 nhitng nguyén tac thanh lap bai todn dai
ngau.

- Néu fix) = Min thi f(y) = Max va hé rang budc cila bai
todn doi ngdu c6 dang <.

- Néu fix) = Max thi f(y)= Min va hé rang budc ciia bai
todn doi ngdu 6 dang > .

- 86’ rang budc (khéng ké rang budc ddu) trong bai todn nay
bdng so bién s6 trong badi todn kia, tir dé thdy twong img voi mot
rang budc ciia bat todn nay la mér bién 6 cia bai todn kia.

- Hé $6 trong ham muc tiéu cia bai todn nay la vé phdi ciia
hé rang budc trong bai todn kia.

- Ma tran diéu kién trong hai bai todn la chuyén vi ctia
nhau.

- Cdc bién 56 trong bai todn doi ngdu khong cd rang buoc
vé'ddu.

Khi phan tich quan hé cia hai bai todn d6i nglu can st
dung mdt khdi niém quan trong sau:

Cdp rang budc déi ngdn: Ta goi 2 1ang budc bdt ddng thirc
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(k€ c4 rang budc dau) trong hai baj todn clng neong tmg vii mor
chi s6'1a mot cap rang buodc ddi ngau. Trong hai bai todn (I) va
(I) cén cap rang buéce doi ngiu:
X, 200 Y ayy, <(2)c, (j=1+n).
=]

Dung cdc ky hiéu clia bai todn g6c, bai toan d6i ngiu c6 the
viét duéi dang:

f{y) = (b.y) = Max(Min)
A=) G=1+n)

Tir day suy ra cdch viét bai todn doi ngdu mot cich don
gian: Trir cdc rang bude vé dau. ta cho twong Gng véi mdi
phuong trinh rang buoe i cua baj todn g6c mot bién clia bai todn
déi ngau y, (j = 1 = m). thuc hien phép nhan vo huéng vecto y
1an luot v6i vecto b va cdc vecto A;(J=1+n)tasé duoc ham
myc tiéu va toan bd hé rang budc cia bai todn d6t ngau.

Thi du 3.12: Viét bai todn d6i ngau clia bai todn sau:

f(x) = - 3x, +5X; + 44X, - 2x, + X, = Max
2X,- 3%, — X, +6x,— 2%+ 2%, = -14
X, + 2X, + 5%, + 3% -4x, =8
0X, - 3%, + 2x;—-x, + X, +3x,=12
20(=1+6)

Bai todn déi ngiu ¢6 3 bign 6 Y1« ¥2. ¥:. Theo cdch viét trén

td cé:




T(y) =14y, + 8y, + 12y, = Min

2y, - y,+6y, 2-3
-3y, + 2y, -3y, 25
Y Oyt 2y, 24
6y, -y 22
2y, +3y,+ y, 21
2y, — 4y, +3y, 20

b. Cdp bai todn dot ngdu dot ximg

Xét bai todn (I1):

f{x)= Z ¢,;x, = Min(Max)
=1

iaﬁsz(é)bi(izl-:-m)

x,20(j=1+n)

Pura bai todn vé dang chinh tac, ky hiéu 1a (II°):

fix)= icjxj = Min(Max}

R Zéijxj -(H)x,,;=b(it=1+m)
=t

X;20(J=1+n+m)

Bai todan doi ngau cua (II”) va ciing 13 d6i ngau cha (II) ¢6
dang:




F(y) = ibiy{ = Max(Min)

=1

m

2%, S(2)c (=1+n)

i=]
¥, 20(i=1+m)
Ky hi¢u bai todn nay la (IT). Do dac diém cau tric ciia haj
bai todn, ta goi (I) va (IT) 1z cap bai toan ddi ngdu ddi xig,
Hai bai todn nay ¢é n 4 m cap rang budc doi ngdu sau:

X206 > ay, <(2)c, (j=1+n).
i=l

Zaijx]. <(@2)b, oy, 20(=1+m)

j=t
¢. Cdp bai todn doi ngdu téng qudt
Theo quy tac xay dung c6 thé dé dang chimg minh néu xem
(1), (IT) 1 bai toan goc thi cdc bai todn dai ngdu cla chiing
chinh 1a (1), (II). Vi vay tir ddy ta sé& goi chung hai bai todn déi
‘ngau la mot cip bai todn dai ngau, khi cdn thiét méi chi 15 baj
toén goc.,

D6i véi bai todn bat kv, dua vé bai todn dang chinh tac, xay
dung bai todn déi ngau cha bai todn nay va goi la bai toin déi
ngdu cla bai todn da cho. Ching ta c6 thé sit dung cdc quy tic
neu trong luge do dudi day dé truc tiép viet bai todn dsi ngau
ma khéng cdn phai thue hién buéc bich déi vé dang chinh tic.




Lugc dé téng quat

Bai toan goc Bai toan doi ngau
f(x)=>"¢,x, = Min(Max) £ =Y by, = Max(Min)
i=1 i=1
n _ y; khéng ¢6 rang budc déu (ie,)
Zaﬁxi =b, (1el))
=
}:aijxi 2(<)b, (iel,) yv,>0(iel)
=
Za-..x‘ <(2)b (iel;) y;<0(iel)
i
x khéng rang budc déu (& J;) >ay, =c (el
i=]

Xz0(jedy) Z.a,'jyi S(Z)CJUEJQ)
x, <0 (& Jg) DAy z()e (e ;)

i=l[

Tit luge d6 1dng quét c6 thé rit ra nhan xét hitu ich cho thuc
hanh la: Néu mat bién s6 khong c6 ring budc ddu trong bai toin
nay thi rang bugc twong Gng trong bai todn kia ¢6 ddu bang, va
nguge lai; néu mot bi€n s6 ¢ rang buoc ddu trong bai toin nay
thi rang budc tuong (ng trong bai todn kia cé ddu bat ding thic
va ngugc lai, tuy nhién cdn chd ¥ réng chiéu cia cic bat ding
thifc ciia bai todn ddi ngdu duge quyé€t dinh bdi ham muc tidu
phai dat cuc tiéu hay cuc dai.

Thi du 3. 23: Viét bai todn d6i ngiu cia bai todn sau va chi
ra cdc cap rang buéc déi ngau:




f(x) =-4x, +x, +5x, +3x%;, = Min
3%,- 6%, ~ X3+ 2%, —4x, >-15 (1)

2%+ 3%, +4x,+ 5x, -x, <8 (2)

-0X, + 3x,+ 8x,-4x, =
3x, + 2x, 3%, +Xx; 224 3
20 (. X205, x20 (6
Bai todn déi ngéu:

?(y) = -15y, + 8y, + 9y, +24y, = Max

3y, -2y, +3y, <-4 (N
-6y, + 3y, -6y, +2y, =1 |
-y, + 4y, + 3y, =5 (8)
2y) -5y2 +8y; -3y, =0
A1+ ys -4y; +y, <3 9
2l <0 (10}
y2 <0 (1)
-ys <0 (12)

-Céc cap rang bude dai ngiu 1a: (1), (10); (2); (1) (3), (12);
(@), (7); (5), (8) va (6), (9).

2. Phan tich quan hé trong cap bai tosn déi ngau - Céc
ing dung

a. Cac tinh chdt va dinh Iy déi ngiu

M@i quan hé giita hai bii todn trong cip bai todn do6i
ngau ma chung ta quan tam la sy ton tai phuong in, phuong
an 161 uu cla ching va su lién he gifta cdc phuong an nay.




M3i quan hé dac biét nay duoe thé hién qua cdc tinh chat va
dinh 1y d6i ngau. ' .

Xét cap bai toan di nglu (1ong quét) véi cac ham myc tiéw:

f(x) = Min (Max) - f(y) = Max(Min)

Tinh chat 1: Véi moi cdp phitong dn x va y ciia hai bai
todn doi ngdu ta luon luon co: fix} < ) f).
_ Tinh chét 2: Nék déi véi hai phuong dn xva y ciia mor
cdp bai todn doi ngau ma: ‘

fix)= 7(x') thi x'va y' neong itng la hai phuong dn 161 1nt.

PINH LY 1 (DC)I NGAU): Néur mot trong hai bai todn
d6i ngdu gidi dicgc thi bai todn kia ciing gidi diuge va khi
dé voi moi cdp phiong dn 161 wu x va y ta luén luon cé
Sy = f(x).

K&t hop hai tinh chat trén va dinh 1y 1 suy ra cac hé qua
sau:

Hé qua 1: Piéu kién cdn va di dé hai bai todn doi ngdut
gidi ditge la mdi bai todn c6 it nhdt mot phiong an.

Heé qua 2: Diéu kién cdn va di d€ mot bai todn ¢S phuong
dn con mot bai todn khéng cé phiong dn la tri s6 cia ham mitc
1iéu ciia bai todn cé phutong dn khéng bi chan trén tdp phuong
dn cua no.

Két luan chung: Nhye vy, d6i véi mot cip bai todn doi
ngau chi xay ra mét trong ba trudng hop sau:

. Cd hai bai todn déu khéng c6 phwong dn, cd hai déu
khong giai duoe.

- Cd hai déu cé phiong dn thi cd hai déu gidi dwgc, khi d6

wv{
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VO mol cdp phiong dn 161 wu x vé v ota ludn luon ¢6
Lok - +
fix ) =71(x)

Mot bai todn ¢ phuong dn con mor bai todn khong ¢6
plutong dn, khi dé tri s6 chia ham muc 1ién cita bai todn c6
plutong an sé khong bi chdn trén tdp phuong dan cria né.

DINH LY 2 (Bél NGAU): Diéu kién cdn va du dé hai
phiong dn x va y ctia mot edp bai todn dai ngdu 161 e ba irong
cde odp rang buéc dol ngau néu mor rang budc thod man vii
ditu bdt ddng thite thiee sie (Iong) thi rang buoc Kkia phai thod
mdn véi dau bdng (chidt).

Vdi cap bai todn d6i ngdu cu thé, ta s& biét duoc cac cap
rang budc doi ngau va do dé hodn toan c6 thé xdc dinh duoc
dicu kién can va du trong dinh ly.

Hé qua 1: Néu mot rang buéc la long doi véi mot phuong
dn 161 i ciia bai todn nay thi rang budc doi ngdu ciia né phdi
i chat doi vai mot phitong an 161 wu ciia bai todn kia.

Hé qua 2: X cdp bai todn doi ngéu (I, 1T ) trong dé bai
toan Il cé rang bude x > 0. Néu ¢dp bai todn dige va v ta duy
nhdt thi khi vecto b thay déi mot lwpng Ab sao cho x° vin la
phiong dn cita bai todn (san khi thay do6i vecto b), ta luén cé
A = (y,4b) voi A la su thay di tiromg tmg ciia 1ri 107 un clia
badi todr géc.

Suy ra, n€u chi ¢6 b; thay dé, ta s& cé _ib_ =y

»

b. Cdc itng dung

Sit dung cde tinh chat va dinh ly déi ngdu, dac biét 1a
phin Két luan chung va Hé qua cia dinh 1y 2 chiing ta ¢6
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thé xu 1§ cdc tinh hudng dudi day ma khong nhat thiét phai giai
bai todn.

« Khdo sdt sif 16n tai phuong dn, phitong an 161 v

Thi du 3. 14: Cho bai todn QHTT: _

f(X) = 2X, — X5 + 3%~ 2X, = Min
X, — X, =15
Xy — X4 =8
. x; > 0 véi V]
Hay viét bai toan doi nglu va ching t6 n6 ¢d PACB t61 uu.

Gidi: Bai toan ddi ngau:

y) = 15y, + 8y, = Max
oy <2
-¥1 <-1
Y3 <3
-y, <2

Dé dang thdy rang x = (15,8) vay = (1, 2) 1a c4c phuong an
chia cap bai toan d&i ngau. Suy ra cap bai todn ¢é phuong an 3i
uu. Mat khéc, do hang cla hé rang budc clia bai toan déi ngau
bing 2 do d6 né c6 PACB to1 .

Thi du 3. 15: Cho bai todn QHTT:
f(x) = X, + 2%, + PX; - 2%, + Xs = Max
2x, - X, +x, ~Xs>4p+1
X, - Xq +2X;— Xs <32

X, — X+ X5 +x; =18

%, >0 X, > 0 véi p la tham s8
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Hay viet bii toin d6i ngau va dua vao bai todn ndy dé bién
iuin theo tham s& p vé su tdn tai phuong an toi uu cita bai todn
goc.

Gidi: Bai todn d6i ngau cua bai todn di cho ¢ dang:

Feo)=(dp + 1)y, + 32y, + 18y, =Min

2y, + v, =1 (1)
Vi F Yo- Ya=2 (2)
Yo ¥ Y: 2P (3)
y1+ 2y2 > -2 (4)

Y2-y3 =1 {5
yis0 (6), 20 (7)

Hé phuong trinh tao boi 3 rang budc (1), (2) va (5) cua bai
toan déi ngdu cd nghiém duy nhat 1a y" = (-3, 6, 7). Néu y" thoa
min cdc rang budc khdc cta bai todn doi ngdu thi nd sé la
phuong an duy nhit do dé s&€ la phuong dn t01 vu cua bai todn
nay va khi dy bai todn goc ciing $& ¢d phuong dn 161 vu. R rang
y" thoa min (4), (6) va (7); do dé dé 1a phuong dn, ¥" can thoa
min (3). Thay y° vio (3) ta dugc p < 1. Suy ra y" 13 phuong 4n
clia bai todn d6i ngau khi va chi khi p < 1. Tém lai néu p < 1 thi
bai todn gdc ¢d phuong an t6i wu, néu p > 1 bai todn s& khong
¢6 phuong an téi wu.

« Phdn tich tinh chdt 161 wu cua mot phutong dn va xdc dinh
1dp phirong dn 07 wu

Slr dung hé qua cua dinh 1y d8i ngdu 2 ta ¢6 thé phan tich
tinh chat 16i vu cha mot phuong dn. Ching han hiy xét xem mot
phuong an x cua bai todn gdc ¢d phai la_phuong an 161 wu hay
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khong. Gia sir x 12 phuong dn t61 uu thi theo dinh 1y 2 déi ngau
moi phuong 4n t6i uu y cua bai toin d6i ngdu phdi thoa mén
chat cac rang budc déi ngau vdi cic rang buge ma phuong dn x
thoa mén 10ng. Tap hop cdc rang budc chit nay tao thanh mot
hé phuong trinh déi vdi y. Giai hé phuong trinh nay, néu hé vo
nghiém thi x khong thé la phuong dn t6i uu. Néu hé ¢6 nghiém
th phai thir cic nghiém d6 vao cic rang budc con lai clia bai
todn doi ngdu. néu moi nghiém déu khong phai 1a phuong an thi
x khong thé 1a phuong dn t6i uu. Néu ¢6 mot nghiém y cua hé
phuong trinh 14 phuong dn cla bai todn d6i ngau thi x 1a phuong
4n 161 wu, ddng thoi phuong dn y cling t61 vu. Nhu vay néu x la
phuong an téi uu thi nhd cédch phan tich nay ta xac dinh duge
toan bod tap hop cdc phuong 4n t6i wu cha bai toin d6i ngau.
Doéng thdi nhd mot phuong dn 161 uu nao dé cua bai todn doéi
ngiu ta lai xdc dinh dugc tap hgp phuong dn 161 wu cua bai todn
g&c. Ta s& minh hoa vng dung nay trén mot thi du cu thé.
Thi du 3. 16: Cho bai todn:
f(x) = 7x, + 6x, — 12x, + X, = Max
2x, —2x, — 3x, + 2x4 =8
3%, +2x,-2x, <-1
2%, —3x,+ x, =10
x,20(=1+4)

“vavecto x = (0, 6, 0, 10). Viét bai todn déi ngau. Phan tich cdc
tinh chat cla x" déi véi bai todn da cho. Xéc dinh tap phuong an
t6i u clia hai bai 1oan. Chi ra mot phuong 4n 16i uu khong cuc
bién ctia bai todn goc.
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Gidi: Bai todn d6i ngdu ctia bai todn di cho:
}:(Y) =8y, -y, + 10y; = Min
2y, + 2y, >7
-2y1 + 3y >6
-3y,- 2y, - 3y, 2 -12
2y -2yt oy =zl
V2 =0
Dé dang thdy rang x" thod mén moi rang budc clia bai todn,
né la phuong dn; phuong 4n x thod méin chit cdc rang budc I, 3
va 2 rang buéc diu, nhitng rang budc nay doc Iap tuyén tinh nén
x" 1a phuong 4n cyc bién (khong suy bién). Phuong dn x" thoa
man long rang budc 2 va 2 rang budc dau. Gid sir phuong 4an x
1a t6i wu, theo dinh 1y 2 moi phuong 4n 161 vu cia bai toan doi
ngau phai thoa man:

2y, =2y, +y;=1
Y2 =0

H¢ phuong trinh ¢6 nghiém duy nhét y° = (- 3, 0, 7). Thir y
vao rang budc 1 va 3 cha bai todn déi ngdu, ta thdy né thod min,
y" la phuong 4n, do vay x” 1a phuong 4n t6i wu déng thi y* cling
1a phuong 4n t6i wu va hon nita 12 phuong 4n 16i wu duy phat.

Phuong 4n (6i vu y” chi thod min 1dng rang budc mét nén -
*mo1 phuong 4n t6i vu x phai thoa man:
X =0
2%, = 3%, +2x, =8
B3x.+ x, =10
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Giai he phuong trinh véi x, 13 an tr do ta duoc nghiém téng

quat:
X =0, 1+ 1/2x,, - 10/3+ 1/3x,, x,)
thif x vao cdc rang budc con lai‘cﬁa bai todn géc, cu thé 1i:
) 3x, + 2%, - 2x, <- |,
Suyra:3 +32x,-20/3+2/3x, - 2x,<- 1,
Tacla: x, <16.x, =1+ 1/2x,>0, suy ra: x,> -2,
X3 =-10/3 + 1/3x, > 0, suy ra: x, > 10, x, > 0.

Két hop lai ta duge 10 < x, < 16, V4i didu kién nay x la
phuong dn dong thoi la phuong dn t6i wu cla baj todn goc.

Vay tap phuong dn t61 uu ciia bai todn géc 1a;

X =00, 1+ 1/2%,, - 10/3 + 1/3x,, x,) véi 10 < x, < 16

Cho, chang han, x, = 13 ta dugc mét phuong dn t6i uu

khéng cuc bién:
X =(0,15/2, 1, 13)

Luu ¥ rang véi x, = 0 ta dugc chinh phuong an cuc bién t6i
uu x° = (0, 6, 0, 10).

V6i x, = 16 s& duge phwong 4n cuc bién t6i wu khic
X (0,9, 2, 16).

® Phan tich so sdnh tinh: Phdn tich, ddnh gié cdc nguon hiec
sit dung trong kinh 16 va xdc dinh gia tinh todn cila cdc ngudn
(xdc dinh gid mo)

Trong qud trinh hoat dong ndi chung va 8X - KD néi
riéng, ching ta déu phéi sit dung cdc nguén luc (nhan luc, vat
luc va tai luc) - goi tat 1a cdc nguén (Resources). Hau hét cac




ngubn déu trong tinh trang khan hiém, dac biét d6i véi cic
nguon trong mol trudng ty nhién. Nhur vay, khi sir dung, chiing
ta phai ginh chiu chi phi co hoi, phai tr& mot “gid” nhat dinh.
Néu nhu ¢6 sian mot hé théng pid clia cic nguén - thi du gid thi
trudng - 1a hoin toan c6 thé tinth todn dé€ st dung ching mot
cach ¢4 hi¢u qud. Tuy nhién, trong thuc & ¢ mot sé ngudn hoac
khong thé dinh gid theo co ché thi trudmg vi chiing khong ducc
mua bdn, trao doi - vi du cdc nguén thudc loal hang hod cong
cong - hoac tuy o duge dinh gid nhung gid nay khéng phén dnh
ding chi phi co hoi déi vi ngusi sit dung vi né chua tinh t6i
hoac chua tinh d0 tat ca nhitng lgi ich, thiét hai cua ho khi st
dung cac ngudn. Trong tinh huéng nay, dé ddnh g1 cdc ngudn,
chiing ta phdi xéc dinh gid tinh todn (Accounting Price) cua
ching. Gid nay con goi la gid mo, gid tham khao (Shadow
Price). Phuong phédp xéc dinh gid tinh todn cua céc ngudn dua
vao lap fuan sau day cia phuong phdp phan tich can bién
(Marginal Analysis):

Gid sit mot chii the sir dung m loai nguén véi s& lugng nhat
dinh tromg mét hogt dong nham muc dich nhat dinh va dat dugc
mét mic lgi ich - do duge bing gid tri. Khi chii thé ¢6 dinh
viec sit dung cdc ngudn khdc, chi tang thém mitc sir dung
nguén i 1 don vi, s& nhan duge mot mirc loi ich tang thém so
voi trude d6. Mide loi ich tang thém nay goi [a gld tinh todn
cua nguon i. R rang gid tinh todn phan dnh chi phi co hoi
clia viéc sur dung ngudn vi né gin véi lgi ich cha chi sir dung
vané cé thé khdc voi gid thi trudng cia nguén. Vé thuce chat.
phan tich can bién ciing chinh Ia phan tich.so sanh tinh vi
phian tich nay cho ta bi€t tdc dgng ctia bién ngoai sinh
(nguén) tdi bién noi sinh (mitc loi ich).
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Néu hoat dong ¢6 st dung ngudn ciia cha thé dugc mé hinh
hod bang bai toan QHTT thi khi ta thay déi b, 1 don vi (néi
16ng, that chat rang budc i), cling véi diéu kién trong He qua 2
cua dinh 1y d6i ngau 2, khi nay theo hé qua, pid tri cla v, trong
phuong dn t&i vu ctia bai todn dai ngau s& thé hién sy thay déi
tuong Gng cua tri t6i vu. Do vay gid tri nay ¢6 thé xem 1a gid
tinh"todn cta ngudn i. Ta ¢6 thé minh hoa diéu nay qua phan
tich cap bai todn déi ngau dusi day. D€ don gian hod van dé,
x€t truong hop bai todn ¢6 2 bién va 2 rang bude. Trudng hop
téng qudt ciing s& ¢ ket qua hoan todn tuong tu.

Gia su mot doanh nghiép ¢6 thé sir dung 2 loai ngudn - 1 va
2 - v6i 56 lugng cho trude la r, var, dé san xudt 2 loai san phiam
dem bdn va thu 13i. Do tinh trang cong nghé clia doanh nghiép,
dé san xudt ra | don vi sén phdm thit j cdn hao phi a; don vi
ngudn i i.

Céc he s6 nay goi la hé sG k¥ thudt via; >0 véii=12; j
= 1,2. Doanh thu ¢6 duge tir viéc sdn xuat va ban § don vi sdn
pham thir j 1a ¢, (> 0). Hy lap k€ hoach san xuat cho doanh
nghiép trong pham vi kha nang clia cdc ngudn déng thdi doanh
thu dat cao nhat.

Tur tinh huéng trén, n€u k¥ hiéu x,, X, 1a hrgng sdn pham thi
1 va thit 2 doanh nghi¢p du kién san xuit, ta ¢6 mo hinh tuong
ing sau day:

f(x) =cx, +¢,x, = Max
a X +aaX, =1 (1)
X, FapX, =, (2)

Xz 0, X, >0
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Ve rii cua (1) va (2) biéu thi midc sir dung cc nguén 1 va 2
dé thyc hién phuong dn san xuat x. Nhu vay cac rang budce (1)
va (2) la cdc han ché vé kha nang clia cdc nguén doanh nghigp
st dung. Bai todn trén duge goi la bai todn phan b sit dung
ngudn hiéu qua trong SX - KD.

Ta c6 bai todn d6i ngau: ?(y) =1y, + 5y, = Min

any,+apy, 2¢, (3)
a;5¥: + 2y, > ¢, (4)
¥z 0, ¥,20
Ta c6 thé giai thich ¥ nghia ctia bai 10an d6i ngdu nhu sau:
¥ 1a dinh gid cua doanh nghiép déi véi 1 don vi nguén i
(1=1,2)

Vé€ trdi ctia (3) va (4) 1a chi phi cho viéc sir dung 2 nguén dé
san xuat 1 don vi sdn phdm 1 va 2 (chi phi duoc tinh theo cdch
dinh gid nguén cia doanh nghiép). R& rang cic rang budc (3)
vit (4) thé hién tinh hop 1y vé mat kinh & D6 1 chi phi san xuat
1 don vi san phdm (tinh theo cich dinh gid nguén cia doanh
nghiép) phai khong nhé hon doanh thu tir mét don vi nay (dé
doanh nghiép khong 16).

C6 the chiing minh ring cap bai todn ddi ngau trén luon gidi
duoc. Ky hiéu phuong 4n t61 vu va tri 16 wu cla ching [a:

=S Py =y, T =Ty)
Theo dinh ly ﬂgéu ltacé " =1, hodc cé thé viét:
f#="1}’1*'"1"13"2lk (3)

Néu ta cot mifc doanh thu cao nhat clia doanh nghiép () 1a
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lyi ich cua doanh nghiép khi sit dung cdc ngudn thi muie 1ot ich
nay s& phu thude vae kha nang cla cdc ngudn - 1, var, - Tu biu
thiic (5) ta ¢é thé tinh dwge mic 1oi ich s& thay déi nhu the nao
khi kha nang ctia cdc ngudn thay déi nha cac dao ham riéng 9
¢

|
Céc dao ham riéng nay chinh I gid tinh todn cla cdc ngudn.
Theo (5) ta cé gi4 tinh todn cba nguén i 1a v, Ta cling c6 duge
két qua nay néu dp dung h¢ qua 2 cua dinh 1y doi ngau 2.

Cha y: '

+ Néu rang bude i cé dang >, tic 1 chi thé bude phéi sir
dung nguén i khéng it hon mot mitc cho trude, Khi ndy y,” ¢
thé am. viéc néi 1ong rang budc i s& 1am ting { mot lwong bang

i r‘!
Y-

+ Ta ¢6 thé gidi thich tdc dong cha viéc that chat rang
budc ciing tuong ty nhu trén nhung theo chiéu hudng ngugc
lai d&i véi .

Thi du 3. [7: V&i thi du 3.1 vé bai toan xdc dinh chuong
trinh quang céo trén séng phdt thanh va truyén hinh (don vi tién
té: nghin dong ), ta ¢ bai toan goc:

f(x)=x,+6x, = Max

80x, + 400x, <1.600 (D
X >3 (2)
X, <4 (3)

x, >0, x,=0
Bai todn d6i ngau ¢6 dang:
fix) = 1.600y, + 5y, + 4y, = Min
80y, + ¥, =1 (4)
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400y, + vy >6 (5)
y, >0,y,20, ¥; >0

Cic phuong dn t6i wy 1a x” = (5,3); y" = (0.015); - 0,2, 0)
vaf =23, -

Ta ¢6 thé giai thich ¥ nghla kinh t&€ cua k&t qua:

+ Khi cong ty tang thém 1 nghin dong cho chi phi quang
cdo (ndi 16ng rang bude (1) 1 don vi) thi sau khi diéu chinh lai
phuong dn quang céo, hiéu qua cha quang ¢io (f') s€ tang thém
12 0,015 don vi (vi y*, = 0,015). Theo quan diém clia cong ty 1
nghin déng chi phi cho quang co ding gid 0,015.

+ Khi dai phét thanh ndi 1ong gidi han thoi luong quang cao
1 phiit (chi con la 4 phtit) thi hiéu qua quang cdo tang 0,2.

+ Khi dai truyén hinh ting gidi han thdi lugng quang céo
theém 1 phit (néi 16ng rang bugc (2) 1 don vi) thi higu qua cua
quang cdo s& khong thay déi. :

VI. BAI TOAN VAN TAI

Tai phan I cia chuong 3, & thi du 3.1 chiing ta dd xét bai
todan QHTT dang dat biét - bai todn vin tai - vOI cac 50 liéu cu
thé. Trong phén nay, ta sé dua ra mo hinh tong quat cla bai todn
van tai déng thoi lam quen véi phuong phdp giai phu hop v
dic diém cdu tric cua bai todn nay.

1. Noi dung va dac diém

a. Noi dung kinh té va mo hinh todn hoc

Ddt vdn dé: Gia s tai mot thoy dlém va trén mot khu vie
kinh t& nhét dinh c¢6 m dia diém ¢6 'mét loai hang hod thudn




nhat va ¢6 thé cung tng cho n dia diém ¢6 nhu ciu vé loai hang
hoa d6. Trong trudmg hop cu thé m noi c6 hang ¢6 thé 1a ché
s4n xudt hoac hru trit, n noi ¢6 nhu cdu ¢6 the 1a cdc dia chi tiéu
thu, sit dung, luu it khdc. Hang hoa ¢ thé I3 loai vat chat
thong thudng nhung ciing ¢6 the 1a loai dac thu nhu von, lao
dong, thong tin... Ky higu m noi cung 1a A, (i=1+m)vagol
ching 13 nhimg tram phat, n noi cdu 1a Bj (j =1 + n) va goi la
nhiing tram thu. Luong hang hod cung ing & tram phét A, 12 g
don vi (tén, ching han) va lugng hang hod yéu ciu ¢ tram thu B,

1a b; don vi. Céc s6 a;, b, goi 1a yéu c4u cla tram i, j tuong ung.

Ta gia thiét chi phi d€ thuc hién viéc cung mot don vi hang
hod tir tram phat A, dén tram thu B lac;lc; = 0). Khii niém chi
phi duge hiéu theo nghia rong véi mot quy udc nhat dinh, c6 thé
d6 1a chi phi thue, ciing ¢6 thé 1a do dai quing dutng no1 A, va
B, hodc lugng hao phi nhién liéu hoac thdi gian can thiét dé van
_chuyen v.v... Van dé dat ra 12 hiy xac dinh mot phuong an thuc
hién viéc cung tng hang hoéd - phuong dn van chuyén hang hoa -
sao cho dap img ddy di yéu cau chia cdc tram thu béng tat ca
cdc hang hoa cé & cic tram phat véi téng chi phi thuc hién - chi
phi van chuyén - la nhé nhit. Day chinh 1a ndi dung va y nghia
kinh t€ cua bai toan.

Mo hinh hod: Got x; a lugng hang hoa vén chuyf:n tlr tram
phét A; dén tram thu B, hlen nhién x; > 0 (V1, j). Yéu cdu cha
moi tram thu déu thod man ddy di nghia la:
Y x; =b,(j=1+n);hang hod & tdt cd cdc wam phit déu duge
i=1
sit dung dé thod man yéu cdu cla cdc tram thu nén
ixu —a(i=1+m). Nhu vay, téng chi phi van chuyén sé la




El
=

¢,X;. Ta cé mo hinh bai todn sau va dugc goi [a bai 1oan
i=1 =

van fan

Tim hé théng (x,} (i=1+ m:j= 1+ n)saocho:

f)=3 3 ey, = Min (1)
=1 i=1

Zn;xu =a (i=1+m) (2)

j=! -

IZ:xu =b; (j=1+n) (3

i=1 .

x,20(=1+m, j=I+n) (4)

Tén goi cla bai todn ham ¥ ton trong lich su vi trong qua
khit nhimg tng dung ban ddu ding 13 dugc sir dung dé giai
quvét mét s6 tinh hudng trong linh vuc van tai. Tuy nhién cing
\¢ sau, pham vi Ung dung cang duge md rong sang nhiéu linh
vic khac.

_ m n
Dé thdy rang né’uZai iz b,. tic la tdng luong hang hoa
1=1 =
¢ thé cung ing - téng lugng phdt - va tong luong yéu cdu vé
hang hod 4y - tdng luong thu - khong bang nhau thi bai todn
khong thé c6 phuong dn, vi vay ta s& gia thiét ZI a, :Z‘ b,va khi
- =

dé goi 12 bai todn van chuyén can bang thu phét.

Tuy nhién, trong thuc t€ hau nhu thudng xuyén ta gap cdc bai

todn khong cén bang thu phat. Trudng h(_)'pial_ >ib._ thi de

1=1 1-1
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thod *mén yéu cdu cla cdc tram thu khong nhat thiét phai sir

dung toan bd hang hod ¢é & cac tram phdt nén trong mé hinh

bai todn phai thay hé rang budc (2) bing hé rang buoc bat dang
thirc:

ix” <a, (1=1+m) 2H

Trong truedng hop trai lai }m:al <i b, . phai thay hé (3) bang
hé:

2.X;<h, (G=1+n) (37
i=1

Bii toan vin tai khong can bing thu phat khong phai 12 bai
todn QHTT dang chinh tic, nhung dung tha thuat bi€n phu ludn
tuon quy duge vé bai todn dang chinh tac, nghia 14 vé bai todn
cén bang.thu phdt. Vi vay, tit day ta chi xét bii todn can bing
thu phat.

Vé mat 1y thuyét, ta c6 thé dp dung thuat todn don hinh dé
giai bai todn. Tuy nhién néu dp dung mét cach may mdc, ta ¢d
thé gap khé khan trong tinh to4n khi s& lugng bién clia bai todn
khd 16n dir s6 tram thu, phat khong 16n. Vi vay ta s& xay dung
moét phuong phdp riéng, chuyén dung dé gidi bii todn van tai
trong dé 4ap dung linh hoat thuat todn don hinh phl hop véi dac
diém cau triic clia baj todn.

b. Cdc ddc diém cua bai todn
* S tom tai phicong dn cue bién 107

- Bai todn can bang thu phdt luén cé phuong dn cuc bién 16i




wu. That vay, do bai todn c6 dang chinh tic nén néu né giai
dugc thi s& ¢é phwong 4n can bién 16i wu.
Bai todn luén gidi dtrge vi:
+ Tri $6 ham muc tiéu bi chan dudi: Do ¢; 2 0 (¥, j) nén
. _ m R
: 16‘1 moi phuong §n x = {x,} ta c6: f(x) = Z Zcuxg 20.
i1 53
. 1 n
+ Bai todn luon c6 phuong 4n: ky hieud = Y a, =>b,

=1 3=1
xac dinh tap hop {xy} nhusau: x;; = ab/d(i=1+m:;j=1+n).

R& rang X, >0 (¥1i, j), ngoai ra:

Zn:;c,-j:aiibjx’dzal (1=1+m)
j=1 j=! '

2. x;=bYa/d=b, (j=1<n)
= = '
Nhu vay {x;=ab/d} (i=1+m, j=1+n)la mt phuong dn
cua bai todn. )

* Mo td bai todn duwci dang bdng va ddc diém cia phuong
dn can bién:

Do cdu tric hé rang buoc kha dic biét nén ta c6 thé mo ta
bai toan dudi dang bang (bang 5). Cach mo ta ndy mang tinh
tryc gidc cao va rat thuan tién cho viéc thé hién truc quan
phuong 4n cyc bién va tim 1&i giai cla bai todn. Ta xay dung
mGt bang gém m hang va n ¢ot theo miu & bang 5. Mbi hang
dac trung cho mét tram phat. méi cot dac trung cho mot tram
thu, trén hang hoac cot ghi yéu cau clia tram tuong tng.




- Trén bang, giao ciia hang i va cot j goi [a 6 (i,j). O (1,j) dac

trung cho doan dudmg ndi tram\phét A; va tram thu B, nén & 0
nay ta ghi c;. Mi 6 (i,j) cdn tuong ting véi mot bién $6 x, va do
d6 tuong ting v6i vecto di€u kién [A,}. V6i cdch mo ta bai todn
dudi dang bang, ta c¢6 thé thé hién cdc s6 liéu cia mot phuong an
trén bang nhu sau: Cho x = {x;} (i=1+m; j=1+n) 1a phuong
dn cha bai todn. Néu x;, > O thi ta ghi gid tri ndy vao géc dusi
phia phai clia 6 (i,j), néu x, = O thi ta khéng ghi.

Bang 5
Thu b b b
Phat ' : "
a €y Ciz Chn
4, €y Coy Con
a, Cot | Cm2 | coreeereresmiemiconenae o

Nhu vay, ing v6i mdt phuong 4n ta c6 mét tap hop 6 tuong
ing voi cac thanh phin duong cta phwong dn. Néu phuong 4n x
1a cyc bién thi h¢ vecto dicu kién {A;} tuong ing véi x; >0
s& doc 1ap tuyén tinh va diéu ndy chic s& c6 lién quan tGi dac tinh
clia tap c4c 6 nay. Dé tim ra dic tinh, ta hiy xét mot s¢ dic diém
cua bang tuong tng véi bai todn vén tai.

Ta goi vong la mot tap hop 6 trén bang ma trong dé mdi 6
déu ndm cang hang (ciing cot) chi véi mot 6 ding trude do,
. dong thdi nam cung cot (cing hang) chi véi mot 6 dimg sau né.
Nhu vay, tir dinh nghia ta thdy mot hang hoac mét cot ma vong
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di qua thi phai va chi qua hai 6, do dé téng s6 6 trén vong [a
mot 5O chan v it nhat 1a 4 6. Mot tap hop khong chida vong goi
la tap 6 khong tao thanh vong. Ngudi ta da chimg minh dugc
rang:

DINH LY 5: Pac diém cia phuong an cue bién

Phitong dn x. = {x} (i = f=m; j = ]+n)la plutong an e
bién kihi va chi khi tdp hop cdc 6 (1J) tidemg ting vai x, > 0
khditg tao thank vong.

Vi hang ¢a ma tran hé rang buéc bang m+n-1 nén mot
- phuong dn cyc bién ¢ 161 da m+n-1 thanh phan duong va do dé
$0 161 da cac 6 khong tao thanh vong trong bang m hang va n
ot clng 1a m+n-1. Néu x 1a phwong dn cuc bien, ta 201 1ap hop
m+n-1 6 khong tao vong bao ham tap 6 twong ng véi cdc thanh
phan duong cla x (x;>0) la tap 6 co s¢ (6 chon), cic 6 con lai
go1 [a 6 phi co s (0 loai) cua phuong dn cuc bién dy. Dé thay
rang néu phuong idn cuc bién x khong suy bien thi né chi ¢é mot
tp 6 co s duy nhat, d6 chinh 12 tap 6 ung véi cidc thanh phan
duong, néu suy bién thi cé nhidu 1ap & co s¢ khic nhau, phan
chung cua chiing [a tap o ting véi cdc thinh phan duong. Tir day
khi néi t6i phuong dn cuc bién ta luon ludn g4n né voi tap o co
80, tuong ty nhu co s& cla phuong dn cuc bién cia bii todn
dang chinh tic. Loi dung dic diém cau tric vi cdch the hién bai
todn dudi dang bing, dudi day ta s& nghién cir phuong phip
khd don gian d€ tim phuong n cyc bién ctia bai todn van tai.

2. Xay dung phuong an cuc bi¢n

a. Nguyeén tdc phan phoi 161 da

Trong qud trinh xay dung phuong 4n cyc bién, khi xéc dinh
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duoce trl $6 ¢la x,; = o. ta ndi dd phan phdi cho 6 (1,)) mot lugng
hang 1a o va ghi a vo 6 nay. :

Ldy mot 6 (i,j) bat ky cha bang va phan phol cho né mot

| luong hang 16i da c6 thé. nghia 14 dat X; = min {a, b}. Ba
truong hop ¢é thé xay ra: .

- Néu x;; = a,, yéu cdu cla tram phét A, duoc thod man,
loai hang 1 ra khoi bdng, stra lai yéu cdu cia tram thu:
b’ =b - a,

- Néu x; = b, yéu cdu clia tram thu B, dugc thoa min, loai
cot j ra khoi bdng, sita lat yéu cdu cia tram phat: a’=a,-b,

- Néu x;; = a, = b,. yéu cau ctia ca tram phit v thu déu thao
man, dong thoi loai hang i va cot j ra khoi bang.

Nhu vay, méi lin phan phéi cho mot 6, quy mo ciia bai todn
giam dan. Tiép tuc qua trinh cho t6i khi yéu cau cia moi tram
thu va phét déu thoa man.

Céc 6 duge phan phéi ¢6 x, > 0, dac x;, = 0 d6i véi nhitng 6
khong duge phan phéi, khi dé taphop {x;}(i=1+m, j=1+n)
thu duge 14 mét phuong 4n cha bai todn vi ching thoa min moi
rang budc. Hon nita né con 1a phuong 4n cuc bien. Néu ket qua
cia qud trinh phan phéi cho téng s6 6 duoc phan phéi 12 m+n-1
thi phuong dn cuc bién wong ing khong suy bién, néu it hon
m+n-1 thi dé 13 phuong 4n cyc bién suy bicn, Truéng hgp
khéng suy bién thi tap 6 dugc phan phéi chinh I tap 0 ¢o sq.
Trudng hop suy bién thi dé ¢6 duoge mot tap 6 co s& can phai ba
sung, o bd sung ¢é X, = 0 va khong tao thanh vong voi nhimg 6
¢o's¢ dd ¢6 (6 duge phan phdi), b sung cho t6i khi dit m+n-1 6.
Vi nhitng 6 bd sung khdc nhau 1a $8 dugce cic tap 6 co sd khac
nhau cua ciing mot phuong #n cuc bién suy bién.
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b. Cdc phuong phdp xay dung phuong én cuc bién

Str dung nguyén tac phan phdéi 161 da. tuy thudc vao cich ru
tién phan phéi ta ¢6 nhitng phuong phdp khic nhau dé xay dung
phuong &n cuc bién.

+ Plutong phdp goc idy - bic:

Luon wu ticn phan phéi cho ¢ nam ¢ géc tay - bic cha bang.
Phuong phép nay khong quan tam t6i chi phi mi thue hién may
maéc theo sy b6 trf cdc tram ¢n bang. R& rang vé mat v nghia
kinh t€ thi phuong dn thu dugce vat bit hep 1y, tuy nhién nhé tinh
chat mdy mdc né lai rdl thugn tien khi giai bai todn trén may
tinh dién tir.

+ Phutong phdp chi phi nhe nhat (ducng gdn):

Ludn uu tien phan phéi che & ¢6 ¢ nhé nhat trong bing
dang x¢t. Phuong phap nay t6 ra hop Iy hon vi da tinh dén mie
chi phi khi van chuyén, noi nio chi phi thap s& van chuyén
truée, nhu vay phuong dn cuc bién thu duge ¢6 nhiéu kha nang
gan vt phuong 4n téi vu. Ta $€& X€1 qua trinh thuc hién phuong
phép trén mot thi dy.

Thidu 3.1 8.
* Bang 6
Thu ‘ -
Phat 30 20 : 25 35 40

30 13 7 5 2 12
X X x [30] X i
20 5 1 10 ' 5 BT [

- X [20] X X X

40 10 5 3 7 14 |
| X {0] X (5] [35] |
60 6 3 2 R 10 |
| [30] x [25] x (5]
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Ket qud phan phoi cho phirong é}]'CL}’C bicn véi 7 6 duoc
phan phéi, phuong an cic bién 13 suy bién. DE 6 tap 0 ¢o sé
cdn phai b6 sung 1 6 nhu trong bang 6. tr 56 X,; = 0 ctta 6 bd
sung cling duge dat tong ngodc vudng vi né sé trd thanh 6 co
s0. Di nhién c6 thé chon nhiéu ¢ khic 1am 6 bé sung, ¢ thé
chang han 12 cac 6 (2.1) hoac (1.2) hodc (4.2)... N6i chung dé
thuén tién, nén chon 6 bd sung la moét trong s& cdc 6 nam trén
hang hodc ¢t ng véi 6 duge phan phei ma doéng thai [am thea
man yéu ciu cla ca tram phdt vi tram thu,

3. Phuong phép thé vi gidi bai toan van tai

Ching ta s& dé cap t&i mot phuong phap khd don gian
nhung rat hiéu qua dé gidi bai toan van i trén ¢ s& phén tich
quan hé cilia cap bai todn d&i ngin. Vé ban chat thi day la mot
hinh thifc the hién doc ddo cla phuong phap don hinh dp dung
cho bai todn van tdi ¢6 cdu tric hét siic dac biét,

a. Bai todn doi ngau va tiu chudn t6i uu

Xé1 bai toan van tai:

fix)= 3 ¢;X; = Min (I)
=l el
ixuzai (i=l+m) (2)
i
) Xy = b_i (J=1+n) (3)

%20  (i=limj=1) (4
Ky hi¢u u.v, L3 nhing bién doi ngiu (ng véi cac he rang

budc (2), By u={u}, v= {v} ?(u. v) 1a ham muc tiéu cOa bai
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toan d6i ngau, déng thdi dé tién cho viec giai thich ¥ nghia kinh
t€, ta doi dau he rang buodc (2). Khi dé bai todn déi ngau ¢ -
dang:

flu,v) = ib_‘.v_j - ia,ui = Max
= -

Vi~ u =g (VL))
Trong cap bai todn d6i ngau nay c6 mxn cap rang buoc dsi
ngau:
X;Z20vav ~uy<c;(i=l+m,j=1+n)
Tirdinh 1y 2 d&i ngéd suy ra:

DINH LY 6: Picu kién cdn va dit dé phirong dn x = {x,}
cita bai todn vdn tdi 16§ w 1a 16n tui hé thong so {u,v} thod
mdn: '

ajv,-u, <c, (Vi j)

b)v, -, = ¢, néu X; >0

Dinh 1y 6 got 14 tiéu chuén t5i wu d&i v6i phuong dn ciia b
todn van tai. Tri 5§ cla cdc u,, v; trong tiéu chudn goi 1a cdc the vi
hang va cot. Ta ¢6 thé giai thich y nghia kinh € ciia cdc the vi
nhu sau: C6 the xem céc the vi hang u, 13 gid trj cha mot don vi
hang hod & noi san xuit A, con v; 12 gid tri clia né tai noi tiéu thu
B,. Diéu kién b) ¢4 nghia 1a trong moi phuong 4n vén chuyén 1o
i néu hang hod duge dua it tram phét A, dén tram thu B, thi gid
tri ctia né tai noi tiéu thy B; phéi bang gid tri tai noi san xuat A,
cong thém chi phi van chuyen ¢ Diéu kién a) cé nghia 1a chénh
léch clia gid tri hang hod giita n01 tiéu thu va noi san xuat bat k¥

déu khong vuot qué chi phi van chuyén true tiép gita hai noi ay.
diéu nay 1a hién nhién trong thuc tién kinh t&.
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b. Thudat todn cua phuong phdp thé vi

Duya trén tiéu chudn 16 uu, ta xay dyng thuat todn giai
bat todn van tai, thyc hién mot cach don gian ngay trén bang
'mé ta bai todn. Giéng nhu trong phuong phip don hinh, &
day ciing xuét phdt tit mét phuong 4n cuc bién, danh gid né
va tim cich chuyén sang mot phuong 4n cuc bién khdc tot
hon. Qua trinh 1ap lai va vi bai todn luén giai duge nén sau
mot s6 hitu han budc sé di tdi phuong an cuc bién 161 wu vdi
gid thi€t bai toan khéng suy bién. Toan bd qué trinh tinh
toan thuc hién theo trinh tu sau.

Buge | Xay dyng phuong 4n cuc bién

Sit dung mot trong nhiimg phuong phap xay dung phuong 4n
cuc bién da biet, thi du phuong phdp chi phi nhé nhat, xay dung
phuong dn cuc bién X" v6i dit m+n-1 6 co sd, ky hiéu tap 6 nay
1a S,. Sau d6 chuyén budc 2.

Buge 2: Xay dung hé théng thé vi {u,v;}

Qud trinh xay dung h¢ thong thé vi duoe thuc hién nhu sau:
Liy mot hang i bat k¥, cho n6 mét the vi u; tuy ¥ (thudng 1a cho
bing 0 d€ dé tinh). Cac thé vi hang va cot con lai x4c dinh theo
cong thue: _

v;=u, + ¢ u; di bigt va (i,)) €8S, o (5)
U = V; — ¢, v; da bi€t va (i) €8,. 6)

Vi §, gém m+n-1 6 khong tao vdng nén nhd hai cong
- thic trén s€ tinh duge m-+n-1 the vi khdc nhau, ciing véi thé vi
U; cho trudc ta dugc toan bg th€ vi hang va cot. Sau dé chuyén
sang budce 3,

Burge 3: Kiém tra tiéu chugn 5i vu

Theo cich xdy dung, hé théng thé vi {u, v;} thoa man diéu
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kién b} d&i vdi cdc 6 co s& (i,j) € S, do d6 chi cin kiém tra
di€u kién a) d6i véi cdc 6 phi co s& (L)) & Sy Néu v, —n, < Cip
V(i,j) ¢ S, thi phuong dn x” twong tmg 14 t6i wu. Néu 6 mot 6
phi co 36 - (i,j) ¢ S, - ma ¥, — U; > ¢;;, nghia la khong thod man
tiéu chudn t6i wu thi hién nhién phuong dn x° chua t6i wu. Ta s&
go1 nhiing 6 nay la 6 vi pham. Tinh dai luong Aj=v,—u ~c; doi
véi cdc 6 vi pham, 16 rang A, > 0. Chuyén sang budc 4.

Budc 4: Bieu chinh phuong dn
Gid stMaxA, =A,.0 (rk) dwoe ldy lam o diéu chinh,

tat nhién 6 (r,k) €S,. Vi S, 12 s6 6 16i da khong tao thanh vong .
nén 6 (rk) s€ tao thanh mét vong duy nhat véi mot s6 6 thuge
Sy. Tim vOng nay va ky higu 12 V, trén vong danh dau  1é chin
xen k€ nhau bat ddu tir 6 (r.k) 12 6 1&. Ky hiéu V|, V. - tap hop 6
1¢, chan trén V.,

Tim Min x;v6i (i.j) € V.. Gid sit Min x0 = x% = q.

(1)) e V¢
R& rang q > 0 viv q goi 12 tuong diéu chinh. _
Thuc hién phép bién doi s6 trén vong V theo cong thic:
Xy, (i,je V)

Xilj = XE +q, (1L,je V) (7)

x?j_q) (I:JEVC)

Nhur vay, sau khi diéu chinh, 6 diéu chinh (r,k) s& & thinh
0 €O s con 6 (s,1) ing véi q & trdr thanh 6 phi co sé cla phuong
an cyc bién méi x'. Phuong én niy t6n hon x° vi tri s6 ham muc
ticu s€ gidm mot luong bang qA,. D6i véi x' quay trd lai budc




2, qud.trinh lap lai sau mot 58 hitu han budc s& tim duoc phuong
an cyc bién t61 uu.

Khi dp dung thuit todn thé vi ta cdn chii ¥ mot s6 diém:

+ Khi ¢6 nhicu 6 ¢6 thé duge chon 1a 6 diéu chinh thi ta
tuy chon mét trong $6 cdc 6 nay.

+ Truong hop bai toan suy bién: Trudng hop suy bién thi q
¢6 thé bing 0. Khi q = 0 vin thuc hién thuat todn mét cich binh
thudng, nghia 14 6 diéu chinh s& trd thanh 6 co s& véi tu cach 1
6 bé sung, con 6 ting véi q & trdy thanh 6 phi cd s6.  Tuy nhién,
k€t qua dieu chinh khong lam thay d6i phucng 4n cuc bién ma
chi chuyén tir tap 6 co s& nay sang mot tap 6 ca sd khic. Dau
hiéu xuat hién phuong dn cuc bien suy bign la trong qud trinh
diéu chinh q dat tai nhiéu 6 khdc nhau, nhing 6 nay déu c6 thé
loai khoi tip 6 co sd. Nhung theo  thuat toan khi d6 ta s& chi
loai mot trong s6 nhiing 6 lrng vé1  q theo quy tac ngdu nhién,

nhimg 6 con lai ung véi q van nam trong tap 6 co sd vAi tu
cdch 1a céc 6 bd sung.

+ Néu phucmg an cuc bién t6i uu x* ¢6 v — i; < ¢; v6i moi
¢ phi co & thi x" 12 phuong 4n t6i wu duy nhat trai la1 X" toi
uu khong duy nhat.

Thi dy 3.19: Bang phuong phép thé’ vi, giai bai todn vén tai
vdi cdc s6 liéu duge cho duéi day:

Bang 7

Thu

o 76 62 88 45 40

179 10 19 9 6 8
102 13 1 8 7 4
5 3
7 9

70 12 17 10
60 12 18 18




Giai:

- Ké bang gom 4 hang, 5 cot ghi cdc s6 lieu ¢6 tir bang 7,
diing phuong phdp chi phi nhé nhat xay dung phuong 4n cuc
bién xuat phdt, d6 13 phuong dn cuc bién khong suy bién, tap
6 dugc phan phéi chinh 1a tap 6 cd s0, ta duge bang 8 tuong
(tng:

Bang 8
[ 76 62 88 45 40
79 10 19 g 6 '8
[64] | . [15]
102 |13 11 8 7 4
[14] [88] -
70 (12 17 10 5 3
[30]‘ [40] |
60 12 18 18 7 9
[12] (48]

Cho u, = 0 14n lugt tinh duge cdc the vi hing vi c6t khae
theo (5) va (6). Cdc thé vj hang va c6t duoc ghi vao bén trdi méi
hang va phia trén méi c6t. Kiém tra tieu chudn t6i wy déi vé6i
cac 6 phi co sd. Doi véi cdc 6 vi pham tinh Aj=vi-u—¢;>0
va ghi n6 vao 6 twong ing véi dau cong phia trude, cu thé 13
An=+4, Ay =42, A=+l

Max Ay = A, = +4, 6(1,3) duge 1ay lam 6 diéu chinh
A;>0

Tim vong tao bdi 6 (1,3) véi céc 6 co 59, déng thoi danh
dau * cho cdc 6 1€, ddu (*) cho cdc 6 chin trén vong. Két qua
trén bang 9:




WG 1i1: MO binh 161 it tuy S it Gy

Bang 9
12 18 15 8 6
Thu
iy 76 62‘E 88 45 40
2. 79 10" |19 o 6
[64] +4 [15]
71 102 |13 11* 8(*) 7
[14] [88]
3 70 |12 17 10 5
' +2 [3011 [40]
0, 60 [12° 18(*) |18 7
[12)]  [48] +1

Xac dinh g = Min {88; 48; 64} = 48 tng véi 6 (4,2)
Thuc hién phép bién d6i (7) d6i véi cée 6 trén vong, nghia
la tang g cho 6 1& va giam q & 6 chén.

Bang 10
12 14 11 8 6
Thu
P 76 62 88 45 40
2 79 10* 19 9 6(*) 8
[16] +4 [15]
31 102 |13 11 8 7 4
[62] (40
3| 70 12 17 10 5 3
(30} [40]
0 60 . 12¢") 118 18 7* 9
| | 160 +1




q = Min {15; 60} = 15 tng v6i 6 (1,4).

Tiép tuc thuat toan vdi bang 10, sau khi diéu chinh ta duoc
phuong 4n ghi trong bang 11.

Bang 11
12 14 11 7 5
Thu 5 . :
Pha 7 62 88 45 40 ‘
21 79 |10 19 9 6 8 ‘
[31] [48]
31 102 |13 11 8 7 4 |
{62] [40] |
2| 70 |12 17 110 5 3 i:
: [30] | [40] |
0] 60 [12 18 18 7 9
[45] [15] |

Sau khi x4y dung hé théng thé vi va kiém tra tiéu chuin t6i
uu ta thay:

Phuong an tuwong ung 14 t8i wu (duy nhat). Dé dang tinh
dugc tri t61 uu ctia ham muc tiéu:

f(x*)=1031 +948+11.62+8.40+530+3.40+1245+7.15

= 2659




Bai tap chuong lIi

1. Cho bai toan QHTT
f(x) =x, + 8%, + 10x;, = Min
X+ X+ 4x, =2
X, — X, +2x, =0
x, 20 v6i Vj
Khong gidi, hday ching minh bai todn c6 PACB toi uu.
2. Cho bai toan QHTT

f(x)=x,+ 4x,+ px, = Min
3x, + 11x, +4x; <10
| X+ X+ X3 =-1
X; 20 vdi Vj trong dé p 1a tham s
Khong gidi, hay ching minh bai todn ¢6 PACB téi wu véi
moip>0.
3. Cho bai todn
f(x)=2x, - x,+4x; = Max
X+2%,- x; 21
3%,- X, +4x, <12

X, +2x, <10

x; >0 vé1 V)




a. Ching minh bai todn ¢6 phuong dn t6i 1.

b. Véi f(x) = Min, chitng minh bai todn khong c6 phuong
an 101 wu. Khi dé hdy chi ra mot ddy cdc phuong 4n trén dé f(x)
giam vo han.

4. Chiing minh bai ton sau luén c6 phuong 4n 161 wu

f(x)= 2 C_,.x_I = Min (Max)

=
A'x<b (i=1..m)
20 =1.n)
Trong do: b;> 0 v6i moi i va 1dn tai s ¢6 4, >0 vdimei j, b, > 0.

5. Cho bai toin QHTT

f(x) =x, + 8%, + 10x; = Min
X+ X+ 4x, <p
X,— X+ 2%, 20
x; 20 véi Vj trong d6 p la tham s6
Khéng dung thuat todn, chitng minh bai todn c6 PACB 16i
uu v6i moi p > 0. Hay xé4c dinh PACB t6i uu.
S x = (p, 0.0).
6. Cho bai toan QHTT
f(X)=x,+ 4x,+ X, = Max
4x; + 11X, + 3x, > -7

X, + X, - X, =0

X, <0 véi Vj




Chuong Hil: MS hinh 167 vu tuyén finh - quy hoach tuyén finki ™

Khong dung thuat todn, hdy chung minh bai todn ¢6 PACB
161 uu. Hay xdc dinh PACB 16i vu.

DS. X =(0,0,0).
7. Cho bai toan QHTT

f(x)=2x, —x,+ 3x,~ 2x, = Min
X: — X, =p+1
X; < 0 v6i V] trong d6 p la tham s6

Khong dung thudt todn, chitng minh bai todn c¢6 PACB t6i
uu vl mol p > 0. Hay xdc dinh PACB t61 uu.

HD: Cong 2 rang bugc cha bai todn réi udc lugng f(x) >
2p+l.
bS. ¥ =(p.0, p+1,0).
8. Cho bai todn QHTT
f(x) =6x, +px, + X, = Min
X;+ X +2x, <p
2%, - X, +Xx; =0
X; <0 v6i V] trong d6 p 1a tham s6
Hay bién ludn theo p vé su 1dn tai PACB 16i vu clia bai todn.

HD: p = 0 bai todn ¢c6 PACB 161 uu; p < 0 bai todn khong cé
PA.




GIAO TRINH MO HINH TOANKINH TE -

9. Cho bai todn QHTT

f(x)=2x, +3x, +4x; = Min
X, + X, + 2%, =p
2X, +Xx.=6
X,2 0, x. > 0. x. >0 trong dé p la tham s¢
Khong dung thuat todn. chimg minh bai toan cé6 PACB 161
tu véi moi p = 0.
HD: PA x = (p, 0. 0. 6): f(x) > 2p.
10. Giai céc bai todn QHTT sau bang phuong phdp don

hinh
a. f(x) = 2x, + 2x, + X;+ X, + 2x. = Min
2%, + 3, + 3.+ X+ X, =18
6x, - 3x, + 3x, +2x; = 36
2x, + 3%, -2x: <14
Xj = 0vé V)
DS. x =(9/2,0,3,0.0) duy nhat; f,, = 12.
b. f(x) = Xy +Xi+5x,+4x. = Min
2x, + X, +2X,+ X, =18
4x,+ 3%, - 3x+ 60X, > 80
4x, + 2%, + 3x, <4

X, 2 0 vdi Vj

DS. Bai toan khéong cé PA.




m@mmmmww&m - quy hoach tuyén finh

c. fix)=4x, + X,- 2X:+ X; +4x; = Min

X, + Ko+ 2%, 4+ 2%, 2 18

X+ 2X%, ‘-22(4-4)1i = -40
2X, + X, - Xy <15
X206 V]

DS, fix) khong bi chan.
d: f(x) =2x, + X,+2x,-2x,-2x; = Max

X, + 2%, + X+ 3x,+2x:,=20

4x, +2x,+ x; =10

5%, + X+ 4X,+ 2%, =32

X; > 0 voi V)

DS. Bai todn khéng c6 PA. |
11. Cho bai todn QHTT

f(x) = 4x, + 12x, - 16x; = Min
X, - 3x, =-6
X+ 3x,-4x;, 22
X~ X; <4

a. Viét bai toin doi ngdu va chi ra cdc cap rang budc doi
ngau.

b. Cho vecto x = (-1, 1, 1). x ¢cé phm la phuong an CB? PA
t61 uu cua bai todn goc?

DS. b. x t6i v nhung khong CB
(ditng dinh 15 déi ngdu 2).




- 12. Cho bai toan QHTT
f(x)=6x, + 3x,+ x; +2x, — Min
X, - 3X,+2x;+5x;,  >-16
7x, +3x, -2x, =0
3%+ X,-4%x; +2%,-x, <10
2x, + 2X, - 6x, >-2
>0(=1,...4)

a. Chiing 10 bai todn giai dugc va x4c dinh 1 phuong 4n cuc
bi¢n tot uu.

b. Xdc dinh tap phuong dn t6i uu va cic phuong dn cuc bién
(ol uwu cia bai todn d6i ngau.

13. Cho bai todn QHTT
f(x)= x,-2x, +c,x, > Max
2x, + 3x, - 4x, <5
~3X, - 2%, + X, <3 _
X+ X, - Xq <6

X;20(G=1,..4)
a. Voi ¢; = -1, giai bai todn da cho bing phuong an don
hinh. Xic dinh cdc phuong dn cuc bién t6i vu clia bai todn va |-
* phuong dn t6i uu khong cuc bién ¢ thanh phin x, bang 10.

b. Vi gid tri ndo cha c, bai toan di cho khéng giai duoc.
Giai thich vi sao?




14. Cho bai todn

f(x) = -5x; + 2x, - 4x, + 9x, + 6x,~ 7x, = Min
3K;+ 2%, - Xot+ X;+2%,— 2%, >4
X) - X, - Xy- Xs+ 3x, =-1
+ 2%y - 3%, -3X- X, <-7
X1y X35 X 2 05 X5, X5 <0
a. Viét bai todn d6i ngiu.
b. Néu nhimg tinh chit c6 thé ¢6 cha véc tox"= (20150 2)
dai véi bai todn dd cho. Xéc dinh phuong dn t6i vu clia bai todn
doi ngau va céc tinh chat cla né.

15. Cho bai todn
f(x)=3x,- x,+ 3x,-2x, = Max
4%,- 2%, - X, +2x, <34
2%, - 2%, + 3x, <60
2x; - 2%, - 3x,+4x, <32
20(G=1,2,3,4)
a. Giai bai todn bang phuong dn don hinh.
b. Tir két qua tinh todn xdc dinh cdc phuong 4n t6i wu néu
thém rang bude: f(x) < 18.
¢. Giai lai bai todn trén c6 thém rang buoc f(x) < 18 bang
thudt todn don hinh, so sanh véi két qua ciu b).
16. Cho bai todn QHTT -
f(x) = x, +4x, + px, = Max

3x, +4x, + 4x, =10




X+ X+ Xy =-1

X, 2 (0 v4i Vj, trong d6 p 12 tham s6
a. Viét bai todn déi ngiu va chi ra cic cap rang budc déi
ngau.
b. Vdi diéu kién nao ciia p, thi vecto x = (2, 1, 0) s& la
phudng dn 161 wu ca bai todn géc va bai todn doi ngau cé
PACB 161 uu khong suy bién?

c. Véi gia tri cha p iim dugc & cau b, chfmg to ring x la
PACB t6i uu duy nhat.

DS. b. p < 4 (dung dinh Iy d6i ngdu 2).
c. St dung PA 167 uu doi ngau va dinh Iy doi ngéu 2.
17. Cho bai toan

fx)=x;+ x4+ x,+2x, = Min
X, +2x, + 2%, - 3x, <20
X— 2%, 4+ 2%, =16
X;,20,%x,>0
a. Viét bai todn d6i ngu va chi ra cac cap rang bugc dsi
ngau. -
b. Khong giai, hdy chimg 16 bai todn géc giai duge, hay xdc
dinh phuong 4n cuc bién t6i wu.
c. Néu f(x) = Max thi ta ¢6 két luan gi vé f(x)?

HD. b. Chiing minh bai todn d6i ngiu c6 PA duy nhat (t6i
wu); sir dung dinh 1y d6i ngiu 2.

c. f(x) khong bi chan tén vi bai toin dsi ngiu
khong c¢6 PA.




18. Cho bai todn

f(x)=4x,- x, +2x;, — X, = Min
2x, + 0,5x, +Xx, 2b
X, +2x3‘ > b,
X+ X, - X3 + X, =b;
x,20

a. Viét bai todn déi ngiu va chi ra cdc cap rang budc déi
ngau.

b. Chimg minh bai todn ¢é phuong 4n t5i uu.

c. Khong dung thuédt todn hay chi ra tat ca cac phuong
dn t8i vu va mét phuong dn cuc bién tdi uu (néu cd) khi
b=(1226). '

19. Cho bai toan QHTT

f(x)= x,+ 2X,+2x, = Min
2%, - 2%, +2x,>3
x, <0 v6i Vj

a. Giai bai todn trén bang phuong phap don hinh.

b. Thay diéu kién x, > 0 Vj bang diéu kién x, > 0, x, <0,
hay viét bai todn d6i ngiu clia bai todn dd thay déi va chira céc
cap diéu kién déi ngau.

c. Chimg td rang bii todn d6i ngdu xdc dinh & cau b
khong c6 PA t6i .

d. Néu f(x) = Max .thi két luan cla céu ¢ cdn ding hay
khong? Visao?




DS. a. X =(3/2,0,0) duy nhét.

. Bai todn dot ngdu khong ¢6 PA vi cé rang bude
mau thudn,

d. Vin ding vi bai todn doi ngau van cd rang bupc
mdu thudn.

20. Cho bai toan QHTT (I)

fxy= x,-2x,+x,+ x, = Min
2%, +X,—5x, <7
2X, + X, — 2K, + 2%, =2
X, > 0 véi vj
a. Gidi bai todn (I) bang phuong phdp don hinh.
b. Hay viét bai todn d6i ngiu ciia bai ton (I) va chi ra cic
cap di€u kién d6i ngiu.

c. Bai toan déi ngiu c6 PACB hay khong? Vi sao?

d. Néu f(x) = Max thi két luan cda cau ¢ con
khoéng? Vi sao?

DS. a. fix) khéng bi chan.
c. Khong, vi khong cé PA.

ding hay

d. Vin ditng vi bai todn doi ngaun ¢ mau thuin
trong rang bugc (cong rang buoc 3 vor rang budc 4},
21. Cho bai toan QHTT
f(x) = px, — 2x, - 2x, + 4x, = Max
X, + X3+ Xy +2% =6

- 2%, - 2%, +X, +2x, =32

;= 0v6i Y, p 1a tham s6




a. Tim PACB cia bai todn trén bing phuong phiap don
hinh. '

b. Viét bai toin d6i ngau, chi ra cac cap rang budc doi
ngau. '
¢. Tim di€u kién déi véi p dé y = (4, 0) 1a PA. PACB clia bai

todn déi ngau.

d. Trong truéng hop y Ia PA ciia bai todn d6i ngau, y cé
phai 12 PA 16i wu? Vi sao?

DS. a. Bai todn khong c6 phitong dn
c.p=4:p=4. _
d. Khong, vi bai todn géc khong ¢ PA.
22. Cho bai todn QHTT
f(x) = x, + px; + 2x, = Min
X —2X,+2x, >4
X~ X3— X3 <1
X; = 0 v6i Vj, p 12 tham s&
a. Giai bai todn bang phuong phap don hinh vé6ip = 1.

b. Ching minh rang bai todn trén c6 PACBt6i wu véi  moi
p>0.

c. Viet bai todn ddi nglu, chi ra céc cap rang budc deéi

- nglu.

d. Néu f(x) = Max va p > O thi bai todn ddi ngiu cé
phuong dn hay khong? Vi sao?

DS.a. 5" = (0,0, 2) khong duy nhdt.




——

b. St dung bdng don hinh cudi ciia can a.
chitng 16 X vén 161 wu.
d. Khéng; (swt dung bdng dom hinh cuci ciia
cdu a. chimmg 10 flx) khong bi chén).
23. Cho bai todn QHTT

f(x) = 2%, + %, + 4x, = Min
2%+ X, — 2%, + X, = 10
X, -X+ X, <12
X, > 0 véi Vj
a. Khéng giai, hdy ching 16 bai todn trén ¢4 PACB t6i wu 1a
x=(0,0,0,0).
b. Bing phuong phap don hinh, hiy khing dinh lai diéu ket
ludn & cau a.
c. Viét bai todn d6i ngau clia bai todn trén, chi ra cic cap
rang buoc doi ngau.
d. Ching 16 bai todn d6i ngdu ¢6 PACB t6i wu, x4c dinh PA
do.
PS.d y =(0,0).
24. Cho bai todn QHTT

f(x) = 3%, + 2x, + 2x; = Min
X1~ 2%, + 2%, 26

“Xi+ X+ Xy > -2

X, 2 0 véi Vj




a. Tim PACB cia bai todn trén bang phuong phap don hinh.

b. Sir dung PACB tim dugc & cau a, chiing t0 néu f(x)=> Max
thi bai todn khong gi&i duc.

c. Thay diéu kién x, > 0 Vj ctia bai todn ban ddu bang diu
kién x, = 0, x, > 0, hdy viét bai todn d6i ngau cua bai todn da
thay ddi, chi ra c4c cip rang budc doi ngau.

d. Hay chi ra mot PA cita bai todn d6i ngiu da duge xdc
dinh & ciu c, tir d6 c6 két luan gi vé su ton tai PA 16i uu clia bai
todn nay?

PS.a X =(0,0,3)
b. fix) khdng bi chdn mrén.
d. ¥’ = (0, 2); bai todn gidi digc.
25, Cho bai toan QHTT
f(x)= X, -px,+ % +X;+4x; = Min
2x,+ X, + X, + 4% > 12
4%, + 5%, - 2X;  +2%x; =75
2x1'+ Xy + Xy +X; <14
"%;> 0 v6i Vj, p 1a tham s6

a. Giai bai todn trén vdi p = 5.

b. Vi€t bai todn déi ngdu cla bai todn trén va chira cic cip
rang budc d6i ngau.

¢. Cho y = (0, 1, 0), xdc dinh diéu kién ddi véi p d€ y la
phuong dn? phuong 4n CB cta bai todn doi ngau.




d. Véi diéu kién d6i véi p xdc dinh trong cau ¢ va néu fix)
= Max, bai todn géc ¢6 PACB t6i uu hay khong? Vi sao?

DS. a. Bai todn khéng cé PA.
c.p 2—‘5;;) = -5.
d. Bai todn géc khéng c6 PA véi moi p.
26. Cho bati toan QHTT sau:
f(x)= X, - X;+ 2x; + px, + 3x, = Min
2x, -2X, - 2%, + 4% = 16
Xy + X, + 4%, + X, + 5%y =40
X;+ 2%, x; <30
X, > 0 vdi vj
a. Giai bai todn vdi p = 2.
b. Vi€t bai toan d6i ngiu clia bai todn trén va chi ra cac cap
rang budc doi ngau.

c. Cho y = (0, - 1, 0), xdc dinh diéu kién doi véi p dé y 1a
phuong 4n? PACB clia bai toan d6i ngiu.

d. Sir dung budc cubi clia cau a, ching minh rang néu
p = - 3 thi bai todn d&i ngéu sé cé phuong 4n t5i wu.

DS.a.x" =(8,32,0,0,0)duy nhat.
c.p2-I;p=-L

d. Cdn cit vao bdng don hink cudi

N ERS e
cung, x vanlor .
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27. Cho bai todn QHTT sau:
f(x) = px, + x, - X, +4x,+ 2x, = Min
X, + X+ 2X, + 2%, 2 12
-2X; -2X; + X, + 2% =36
Xy + X, - X¢ <25
X; > 0 véi V], p 1a tham s6
a. Giai bai todn véi p = 3.
b. Vi€t bai todn déi nglu clia bai todn trén va chi ra cdc ciip
ring budc déi ngiu.
¢. Sir dung budc cudi cia cau a, hiy chitng minh rang néu p
< 0 thi bai todn gdc khong ¢6 phuong an t6i wu.
d. Hay ki€m tra két luan ctia cau ¢ mot cach truc tiép trén
bai todn d6i ngau.
DS. a. fix) khéng bi chdn.
c. Ddu hiéu bai toén khong gidi dwge trén cot x,.

d. Bai todn doi ngdu khong cé PA vi hé rang buéc

mdu thudn.
28. Cho bai toén
f(x)=cx, - X, +X, = Max
2X, — X, +x, =2
X, +3x,-X,+x,=10
2x, +X,-%Xs €12

X;2 0 véi Vj
a. Tim c, sao cho bai todn c6 phuong 4n t6i tu véi x, va x,
duong con cdce thanh phdn khic bing 0.
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b. Chimg minh rdng v6i moi gid tni ¢, bai todn khong nhan
vecio sau la phuong dn téi vu: X ={(0 000 10)
29. Cho bai todn '
fix)=8x, - 6x, - 4x; = Max
X, <1
X, 3.5
S3/4%, + 34 X, + 1/2%, <1
2%, 12 %+ Ry <3
| X, <-2
o 2X%, - 2%, = Xy <35
a. Vectg x = (1 -2 5/2) cé phai 1a phuong 4n t3i uu cla bai
toan khong? C6 nhan xét gi vé phuong 4n tSi ru cua bai todn
d6i ngau.
b. Giai bai todn ddi ngiu clia bai toan trén béng thuat toin
don hinh.
30. Cho bai toan
f(x) =-x, + 3%, + 4% - X, - 5%, = Min
2X,+ X, - 3%+ 2x, =30
Xy~ X3+ X4- X5 =23
3%, - 2X,+ X3+ X +4x, 2-10
x,20(=1.5)
a. Giai bai loén. bang phuong phip don hinh. Xac dinh tap
phtrong dn 161 uu. -

b. Viét bai toan d6i ngiu, phan tich céc tinh chat cla vecto
y = (-3 50) d6i véi bai toan nay. '




Clitong IV: M hink bg tiéng ph

Chuong IV
MO HINH HE THONG PHUC VU CONG CONG

DAT VAN DBE

L&p mo hinh hé théng phuc vu cong cOng hay con goi la
mé hinh hé théng xép hang, phuc vu ddm dong 1a mot trong
nhitng 16p m6 hinh todn hinh thanh tir cic bii todn thuc t&.
L6p mo hinh nay xuat phét tir bai todn 18 chite cdc hé théng
phuc vu nhu bdn than tén goi cta né. Trong nhitng hé théng
nhu vay nguoi ta thay cé rat nhiéu yéu 16 téc dong, chi phoi
dén cdch thiic hoat dong ciing nhu két qua hoat dong cha hé
thong. Néu xem xét mot hé phuc vu duéi gidc d6 mé hinh hod
thi cac mo hinh twong \ing doi khi khéng cho phép ching ta
xdc dinh cdc y&w t6 ngoai sinh va néi sinh ngay tir diu. Viéc
hinh tharh bai todn déi véi 16p mo hinh nay ciing c¢é nhitng
yé€u (6 dac biét. Thong thudng véi cdc mé hinh ctia kinh & vi
moé hay vi mo6 da biét, cling véi bai toan 12 hinh anh mot moé
hinh rat r6 nét. V§i cic mé hinh thue (€ néi chung va mé hinh
phuc vu cong cong néi riéng h¢ théng chi tiéu ddnh gig kha
nang tén tai & nhu’no trang thdi khdc nhau cla hé théng s&
déng vai tro cdc bién noi sinh. Chang s€ 1a co s& danh gid
hiéu qua va chat lugng phuc vy cba hé théng. Cic yéu 6
ngoai sinh trong nhitng tinh hudng khic nhau ¢ the dugc lua
chon tir cdc tham sé.

V6i mo6 hinh hé théng phuc vu cong cong, chiing ta sé




thdy rd hon mét trong céc phuong thic xay dung, phan tich
mo hinh ma co s& toan hoc di duge thiét iap & chuong L.
Ngoai ra chiing ta ti€p can véi mot 1ép don gidn cdc mo hinh
ngau nhién, ching déi hoi nhiing thu thuat riéng trong xay
dung va phan tich mo hinh.

I. BAI TOAN LY THUYET PHUC VU CONG CONG

Trong cac hoat dong kinh 1€ x4 hoi. ching ta thuong gap
nhitng qud trinh phuc vy, trong do ngudi ta quan fam dén
higu qua hoat dong ciia co s¢ phuc vu vé ca hai mat: lgi ich
cla co s6 phuc vu va lgi ich cua d6i tugng duge phuc vu.
Mot trong nhifng dac di€ém quan trong cia cdc qud trinh nay
13 d61 tuong ¢6 tinh chit dam dong va ngau nhién, thoi gian
thod min yéu cdu cha déi tugng ciing cé tinh chat ngau
nhién. Piéu d6 khong cho phép chiing ta 16 chiic, quan 1y hé
théng phuc vu nhur mot qué trinh thudng xuyén, déu dan. Bai
todn 1y thuyét phuc vu cong c¢ong nghién cu cic hé thong
phuc vu trong diéu kién tdc dong cia céc yéu t6 ngau nhién
vd dua ra cac phan tich, dinh gid hiéu qua phuc vu ciha
chiing. Thong qua viéc nghién ctru cdc mo6 hinh hé thong
phuc vu cong cong cing cho ching ta céch nhin mot he
théng ngdu nhién trong trudng hop don gian, su khic biét
clia né vdi cdc hé théng trong d6 mot qué trinh dién ra déu
dan; déng thdi chiing ta ciing ti€p can vdi moét trong nhifng
ciach mo hinh hod céc hién tugng kinh t€ - xa héi dé 1a mo
hinh hoa bdng so dé trang thai. Chiing ta s€ thdy su khong an
khép cha céc qua trinh tudng nhu da duge thiét k& dong bo.
Chang han néu thdi gian san xudt mot loai san phdm 1a ngau
nhién véi cudng d6 trung binh k san pham/phit, bo phan




kiém tra cling c6 cudng do tuong duong cé cung phan ph6i
xdc suat thi khong phai vi th€ ma moi viéc dién ra mét cach
binh thudng theo nghia 1a moi san pham déu duge kiém tra
tic thi sau san xudt. Cic mo hinh nay cé nhiéu ting dung
trong thuc t€, tit don gian dén phic tap. Trong khuén khé cho
phép. ching ta chi nghién ciru mot vai dang ca ban, tuy .
nhién phuong phdp nghién citu ¢6 thé st dung cho céc hé
théng phic tap hon nhiéu. Sau day 1a mét vai thi du din dén
cédc bai todn phuc vu cong cong don gian.

Thi du 4.1: Xét mot bén cang c6 4 cau tau, ta goi A la su
kién c6 tau can vao cang bée hang. Trong do s6 cic trudng
hop, A ]a bién ¢6 ngau nhién, mdi tau can mot thoi gian boe
hang T tai mét cau tau va T ciing 12 mét bién ngiu nhién.
Nhu vay khoéng thé tinh todn luu lugng tau vio cing mét
cach thong thudng, phii hop theo mot nghia nao dé. Chi ¢6
thé tinh khé ning va cdc chi tiéu dénh gig hoat dong cia
cang moét cach trung binh. Bai todn din 6i viéc thiét k€ bao
nhiéu cdu tau d¢ c6 thé ddm bao khi nang hang thong qua
cang véi nhitng han ch€ vé mat hiéu qua sir dung cic cau tau
cling nhu cic yéu cau khdc c6 lién quan.

Thi du 4. 2: Trén mot wyén dudng c6 mot tram thu phi
giao thong, dong xe chay trén tuyén nay cé tinh chat ngiu
nhién; néi cich khdc s¢ xe qua tram trong méi don vi thoi
gian 1a mot bién ngéu nhién va rd rang 1a thoi gian tra tién
cita moi xe khi qua tram ciing 1a ngiu nhién. Hai van dé t6i
thi€u dugc dit ra la: mic do thong tuyén va tin dung cong
sudt cua tram. Bai todn dat ra 1a xdc dinh mét cdu tric cia
tram hop 1y theo mét ¢hi tiéu nao dé.




. GIAC TRINH MO HINH TOAN KINHTE .~ .

Il MO HINH HOA HE THONG PHUC VUJ CONG CONG

Véi nhiing bai todn phan tich h¢ théng ¢ thé qui vé he
phuc vu cong cong. C6 thé mo 13 nhifng néi dung co ban
nhat cua qud trinh mé hinh hod cic he théng nay nhu sau:

I. Hé¢ théng phue vy cong cong va cic yéu t§ cau
thanh

Sau diy ta nghién ciu so bo vé cau tric cila mot hé
thong phuc vu ¢ong cong véi cdc yéu t6 co ban clia né.

C6 the mo ta mot cich so bo hé théng nhu sau:

Yéu cdu hang chy | Cackénhphu | Dong phuc vy
Ewr ok [**1 **] Vu Vé Ché dé P adadadl
Y/C khong thoa

a. Dong yéu cdu dén hé thong (dong yéu céu)

Dong cde doi negng hiong dén hé thong nhdam thod man
mot loai whu cdu me hé thong phuc vu cé khd ndang ddp ting.

Dac trung quan trong clia dong yéu ciu 1 qui luat vé su
xudt hién ¢ac yéu cau theo thoi gian. Mot trong nhimg dong
yéu cdu pho bién la dong tuin theo qui ludt Podt xéng
(Poisson) va dic bigt 1a dong tuan theo qui ludt Podt xéng
dimg. D€ ¢6 thé nhan bist mot dong yéu cdu cé phan phsi Poat
Xong ngudi ta ¢ thé can ¢ vio cic tinh chat cua no, dé Ia:

I Tinh don nhdt; Mot dong yéu cdu ¢6 tinh don nhat
néu trong mot khodng thai gian dir nhé hau nhu chic chin 1x
khong ¢6 qua | yéu céu xuat hién. Nhu vay néu ta ki hiéu

P, (t, A1} 12 xdc suat trong thoi gian tir t dén t+At cé k. yéu ciu
Xuat hién thi:
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Py(t, At) + Pi(t, At) = 1 — O(AD)

{O(At) la mot vo cung bé cha At).

2. Tinh khong hdu qud: Mot dong yéu cu c6 tinh khong
hau qua néu xdc sudt xuat hién x yéu céu trong khodng thoi
gian t dén t + At khong phu thude vao viéc trude thai diém t
di ¢6 bao nhieu yéu eau xudt hién. Nhu vay bién ¢6 ¢6 x yéu
ciu xuat hién trong khoang thai gian t dén t + At va bién ¢c6
cO X yéu cau xudt hién trong khoang thoi gian t dén t + At khi
trude d6 dd c6 k yéu cau xuat hién doc 14p v6i nhau véi moi
'k, tic la:

P,l-(l, At) =P (t, At/k yéu cau da xuat hién) véi moi k.

Dong yéu cau nhu vay c6 xdc suat xudt hién x yéu cau
trong khoang thdi gian t dén t + At dugc tinh theo cong thitc
Podt xéng nhu sau:

a(t, Aty e

P.(r, At) =
- x!

x=0

trong dé a(t,At) la s6 trung binh yéu cdu xuat hién tir t dén
t+AL. a

3. Tinh dimg: Dbng yéu cdu c6 tinh dimg néu nhu xic
sudt xudt hién x yéu ciu trong khoang thoi gian At khong
phu thuoc vao diém dat cla khodng thai gian dé. Tac 1a:
P.(t. A) = P (At) v6i moi t.

N6i cich khdc mat d¢ dong yéu cdu khong déi: a(At) =
AAL VA 1a ¢6: '
(AAL) e *

x!

P.(At) = ,trong dé: A 13 s6 yéu cdu trung binh

xuat hién trong mot don vi thoi gian.

T e ———T——— - Py ——
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Néu chon At = 1, ta ¢6 cong thic cla qui luat Poat xong
quen thudc. '

b. Kénh phuc vu

Tap hop mét s6” diéu kién var chdr, con nguoi, thong
tin,... cd chite ndng thod man mot logi yéu cau nao dé goi la
kénh phuc vu.

Bac trung cha kénh phuc vu 12 thoi gian phuc vu mot yeu
céu. Thoi gian phuc vy mét yéu ciu cling 1a mdt bién ngiu
nhién, tuan theo mot qui luat phan phdi x4c suat nio dé, Mét
trong nhitng qui luat phd bién 12 qui luat chi s6 (hay phan
phéi mil), v6i ham luat do: (1) = pe™. D6 ciing chinh Ia qui
luat phan phéi cha thoi gian giita hai l4n xuat hién lién tiép
cua cic yéu cdu déi véi dong yéu can Poat xéng dimg .

c. Dong phuc vu

La dong cdc doi twgng da dwge phuc vu di ra khoi he
thong. Qui luat phan phéi xdc sust ciia dong phuc vu tuy
thugc qui luat phan phéi ctia thai gian phuc vu cla cdc kénh.
Néu thoi gian phuc vu tuan theo qui luat chi s6 thi dong phuc
vu la dong Podt x6ng dimg va nguge lai.

‘"’ Thiy vay, néu goi T 12 thasi gian xus hién mot yéu cdu ké tirt* = 0 thi
xdc sult T < t ¢6 thé tinh theo cong thire P(T< D=I1-PU. 1t -t Vai
dodng yéu cdu phan phoi Poission ta ¢6:

t 0 -ait)
Py = OV )(])!e =g

Vay: F(T) = P{T <f) = |- e™v.
Day chinh 12 ham phan phdi xéc suit cia qui fuat mil.




d. Hang cho

D6i v6i mot hé théng, tuy thuoc ché€ do ti€p nhan yéu
cdu va tinh chét clia cdc yeu ciu, c6 thé xust hién hang chy
truéce cdc kenh phuc vu, d6 13 dong cdc yéu cau dén hé thong

nhung chia ditge phuc vy ngay, phdi xép hang cho theo mot
nguyén tic nao do, & day ta chi xét hang ch& don gian,
khong ¢6 mét su phan biét, wu tién nao.

e. Dong cdc yéu cdu khong duoc phuc vu

bay 1a bo phan yéu cdu den he thong nhing khéng dugc
rhdn phuc vu vi mét 1 do nao dé.

J- Ché dé phuc vu

Ché" do phuc vu xdc dinh cich thite lam Viée cua cdc
kénh va cdch thiic 1iép nhan cdc yéu cdu.

C6 the phan chia ché do phuc vu theo mét s& cdch thifc
khic nhau, thong thudng ngudi ta chia cdc heé théng thanh
cac hé théng khéng chd (tir choi) va ¢6 chd; he théng phuc
vu song song doc lap hay hop tdc, hé théng don hay hé théng
noi tiép. _

2. Phén loai hé théng

Theo cdc tiéu thic khic nhau, hé théng phuc vy cong
cong cé thé phan loai nhu sau:

He ditng va khong dimg: Thuc t& Céc.hé ton tai & trang
thdi dimg hay ding theo chu ky. Véi cdc he théng dimg, cic
phan tich tap trung chii y&u vao tinh chat hoi ty dén he dimg
va thai gian hé duge xem 13 dimg c6 tinh théng ke.

H¢ chd va khong che (tir chéi): Vi cic hé cho, ngudi ta




c6 thé chia thanh cdc hé chd véi cic rang budc vé thi gian.
chd chd hay s6 yéu cau t6i da c6 trong hé théng.

Trong gi6i han cho phép vé thdi lugng va co s& todn hoc,
chiing ta chi xem xét mot hé théng Poat x6ng dirng.

3. Trang thai hé¢ thong, qua trinh chuyén trang thai

a.Phuong phdp phdn tich

Khi nghién ctu mot hé thong phuc vu cong coéng, ngudi
ta c6 thé diing cdc céch ti€p can khdc nhau, & day ta sir dung
phuong phdp phan tich, ,noi dung cu thé la:

- Thu nhép s6 lieu vé cdc dong bi€én ¢6 lien quan Jdén he
théng: Dong yéu cau, dong phuc vu hoac thei gian phuc vy
clia cac kénh.

- Xéac dinh qui ludt dong yéu cdu va dong phuc vu; xdc
dinh ch€& do phuc vu.

- Xdc dinh trang thdi hé thong, so d6 trang thdi va lap hé
phuong trinh trang théi.

- Giai hé phuong trinh trang thai; tinh céc chi tiéu d4anh
gia hoat dong cha hé thong.

- Cai tién heé thdng theo mot chi tiéu hiéu qua nio dé.

Viéc xdc dinh qui luat cdc dong yéu cdu va dong phuc
vu; 1ap so do trang thai 12 hai noi dung quan trong hon ca.
Sau day ta s& dé cap ky hon vé hai ngi dung dé.

b. Tiéu chudn y* (khi binh phuong) va viéc kiém tra gid
thiét phdan phoi xdc sudt cua dong bién cé

Kié€m dinh gia thiét vé mot dang phan phéi da duoc trinh
bay trong cdc gido trinh xdc sudt théng ké. Ngudi ta ¢6 thé sit




dung mot s6 kiém dinh khdc nhau (kiém dinh khi binh
phuong, ki¢ém dinh Kolmogorov - Simirnov...) Kiém dinh
Khi binh phuong 12 mét trong nhitng kiém dinh thong dung
nhat va dé dang nhat véi céc s6 liéu quan sat. Sau day ta xem
x€t cu theé ki€ém dinh nay d6i v6i cde dong bién cd cha hé
thong phuc vy cong cong.

bé kiém dinh gia thiét dong yéu cdu phan phéi Podt
x0ng ta thuc hién:

- Chia thoi gian thanh cdc don vi nhd va ti€n hanh quan
sat su xuat hién c¢dc yéu cau trong cdc khoan thdi gian dé.
Ta nhan dugc b6 s6 liéu bao gom sd yéu cdu xuat hién Irong
- mot don vi thoi gian: x, va s6 khodng th&i gian tuong dng: n,.
D€ dam bio tinh dai digén cuia cdc gid tri quan sdt khong qud
nhé déi vdi méi gid tri, thong thudng néu cdc khoang thdi
gian ¢6 s6 yéu cu tuong itng nhé hon 5 ta ghép céc khoang
d6 dé co n,; > 5, gid tri dai dién la gia tri trung binh.

- Tinh gid tr; théng ke

Z(” —ﬂ)

Trong dé: n;” 1a gia tri tin s6 Iy thuyé’t nhan dugc tir phan

phoi Poit xéng véi trung binh lé A= Z L,k 12 s8 nhém
n

=
gia tri x;, n; 12 tdn so quan sat; n 13 téng sG quan sat.
Thi dy: Khi quan sat s6 khéch hang dén mot cira hang,
nguui ta thu duge s6 lidu sau:
S6 khach - Fo 1 2 3 4 7
56 khodng thdi gian 21 23 10 4 1 1




Dé kiém tra gia thiét: “SG khdc dén clra hang cé phan
phoi Podt xong”, ta ti€n hanh céc thu tuc sau:
k
- Tinh gi4 tri quan sdt A= Zi‘ni =1.1; k 13 s8 nhém gia
-f=1
tri x;, n; 1a t4n s6 quan sét; n 1a tdng s& quan sat.

- Ding gid tri nay udc lugng gid tri trung binh cha phan
phoi, tir o tra bang Podt xong P(A) véi cdc gia tri ¢ tan s6
thdp da dugc ghép lai, thoa man diéu kién n, > 5.

- Chon mét mic ¥ nghia o néu gia tri théng ke y? < y°
(o, m); trong d6 m = k - 2 thi gia thiét dong yéu cau phan
phoi Poat xéng khong bi bic bo.

Lap bang tinh todn nhu sau:

S3 y/c 5 khod n —n.)2
b e B T
0 21 2,33287 | 19,9722 0,002648
1 23 0,36616 | 21,9696 0,00219972
2 10 0,20139 | 12,0834 0,029728
3 4 0,07384
4 1 0,02031
5 0 0,00447 5,9742 0,00002
6 0 0,00082
7 1 0,00013

=60 0,03459

Vai céc quan sat trén ¢ A = 1,1, ta ¢ gid tri quan sat
cua thong ké Khi binh phuong 1a: 0,03459, gid tri ly thuyét
(tra bang) 1a: z° (0,05: 4) = 11,0705.




Vﬁy gia thi€t dong yéu cdu phéan phGi Podt xong khong
bi bdc bo. Hay ¢6 thé xem 1a dong khach dén cira hang phan

phdi Podt xong v6i trung binh A = 1,1.

c. Trang thai hé théng va qud trinh chuyén trang thdi

+ Trang thai hé thong

Ta goi tap hop mot hay mot s§ dac frung ma trén co sd dé
¢6 thé phdn biét Su1on tai cria hé thong trong nhitng tinh
trang khdc nhau tai moi thoi diém la 1rang théi cia hé théng.

Néu ki hieu A(t) 13 mot trang thdi cha hé théng thi A1)
1a mot bién 6 ngdu nhieén. DE ¢ thé phan tich hé thong
phuc vu cong cong, can xéc dinh tat ca cdc trang thai c6 thé
¢d cua hé thong, tap hop cdc trang thdi tai mot thoi diém t
bat ky 1a moét nhom day dii cée bién ¢6.

Véi nhiing hé thong phuc vu cong cong Post xong, tir day vé
sau ta s€ ky hiéu cdc trang thdi cha ching 1a X (t), d€ chi he
thong & trang théi X, tai thai diém t.

+ Xdc sudt trang théi

Viéc h¢ thong tén tai & mot trang thdi cu thé 1a mot bién c6
ngau nhién néu titong ing véi moi rang thdi ¢6 mot gid 1ri xdc
sudi goi la xdc sudl trang thai, dé chi ra kha nang hé théng &
trang thdi twong {ng. Ta ki hieu xac sust he théng & trang thai X,
tal thoi diémt 1 P.(t).

+ Qud trinf chuyén irang thdi

Tai méi thot diém t he théng tén tai & mot trang thai nhat
dinh. Chéng han X,(1), sau mot thot gian At hé théng cé thé




chuyén dén mot trang thii khac X. j(t+AU) nh& su tac dong cla
cdc yéu t6 ngdu nhién nio d6. Ta gol xac suat hé théng
chuyén tr X () dén X (t+A1) 1a xdc suat chuyén trang thai
Trong cdc mé hinh s& dé C&p sau nay ta quan tam dén sy tdc
dong chuyén trang thai, thay vi xdc suat chuyén trang thai.
Ta ki hiéu cuong doc cria dong bién cé lam cho hé thong
chiuyén tr X.(1) dén X(r+40) la A1),

4. S0 do trang théi va hé¢ phuong trinh trang thai
a. So do trang thdi

Ngudi ta diing mét so dé mo ta toan bo cdc trang thdj va
qua trinh chuyén trang thai cia h¢ théng. Trong dé mébi
trang thdi dwgc thé hién boi mot 6 vudng vdi tén trang thai,
chang hanJ Xi(t) | DE chi su chuyén trang thdi ngudi ta ding
mat miii tén trén dé ghi cudng do clia dong bién ¢& lam hé
thong chuyén trang thii theo chiéu miii tén, chang han:

X0 Pyl x|

b. Hé phuong trinh trang thdi

Dé phan tich mot h¢ théng phuc vu cdng cdng cdn xac
dinh cdc trang théi c6 thé ¢6 va cdc xdc suat trang thdi tvong
ing. Theo thoi gian, do cdc tac dong cla cdc yéu 16 dén qud
trinh van dong ciia he théng déu c¢6 tinh ngiu nhién, nén viéc
hé théng chuyén tir trang théi nay sang trang thai khic ciing
¢6 tinh ngdu nhién. P mo 14 msi lien hé vé kha nang
chuyén trang thdi nhu vay, nguoi ta str dung hé phurong trinh
trang thal, trong d6 cdc xdc sudt trang thai va dao ham theo




thoi gian cha né 1a cac bién con cic tac dong lam chuyén
trang thdi 12 cdc hé s6. Hé phuong trinh nay cho phép xic
dinh cdc xdc sudt trang thdi, lam cg s& phan tich hé théng.
Nhd so dd chuyén trang thai c6 thé thiét lap hé phuong trinh
trang thdi theo qui tac sau:

Qui tic viét hé phuong trinh trang thai

Dao ham bdc nhdt theo thoi gian cia xdc sudt trang thdi
P (1) biing tong ciia mét s6 s6 hang, s5 56 hang dé diing bdng 56
miti tén ndi trang thdi d6 voi cdc trang thai khic. M6i s6 hang
la tich ciia xdc sudt trang thai ma miii 1én xudt phdt va cuong
do dong bién c6 ghi theo chiéu miti 1én dé. Ddu ciia s6 hang la
ddu - néu mili tén xudt phar tv X(1); la déu “+" néu mii tén
huomg dén X(1). Tic 1a:

d—X&“;Q =2 A, (OP(0- 3 A (VP ()"
véi diéu kién cﬁuﬁn fa: ) P (1) =1.

Diéu kién chudn thé hién tap hop X, (1) 13 mot nhém ddy du

C6 thé chitng minh cong thic ndy nhy sau: Tai bt ky v6i mot s6 gia At, ta
~ 6 plt+ay = P, ()(1- 4,(DA) + P (DA, (DAt
£ ki

=P (1) - L P (D4,(DAt + Z P, ()2, (DAL

P (t+AD-P, (1)
At B

Suy ra:

. ; P (DA, () + ? P02, (1)

Lay gidi han khi At — 0 ta ¢ két qua trén.
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d mot va chi mot trang thdi néi trén. Pay 12 mot he phuong
trinh vi phan cap moét. Tuy nhién véi hé théng ma cic dong
bién c6 tic dong dén he thdng déu la dong dimg (hé théng
dimg), thi hé thong tré thanh phuong trinh dai s§ tuyén tinh
thuan nhat va viéc gidi he tré nén don gian.

¢. Qud trinh huy va sinh - Nghiém hé phuong trinh trang
thai

+ So do rang thdi

Trong cac hé thdng phuc vu cong cong s& xét sau day, ta
gap cdc so d6 chuyén trang théi ¢é dang sau:

Ao, (1) . J\qz(t) 7L] 1 ];!ti klsi I[!“
BAOIAA Y P i2h oy, Ay,
Xn([) 7L11:(t) Xl(t) }\-y(t) % I-I(t) Xk(l) 5 +I.k(t) Xk+|([)

——— e n(tq
Xn-l([) k n-i(" Xn(t)

> & <

v

Trong dé méi trang théi chi c6 thé chuyén qua lai véi cdc trang
thai ké né (trix trang thdi ddu tién va cudi ciing néu ¢6é).

Ta goi cdc qua trinh nhu viy 13 qui trinh huy va sinh.
Qua trinh nay cho phép thiét lap va giai hé phuong trinh trang
thdi kha don gian.

+ Hé phiuong wrinh trang thai

V6i so d6 chuyén trang thdi nhu trén, 4p dung qui tic
viet hé phuong trinh trang thdi hé théng, ta ¢6 hé phuong
trinh trang théi:




= Chuong IV: }

P’(t) = - A, (DP,(1) + A ((OP (1)
P’ (t) = -A,,(DP(D) - A (0P (1) + X, (DP,(D) + A, (OP,(D)

P’ (0 = Ay (OPLD) -A 1 (DPOD + Ry (OP, (1) + Ay, (DP,,(D)

véi diéu kién chudn a: > P (D=1

wk
Trong trudng hop hé dimg, cdc dao ham theo thdi gian déu
bang 0, ta ¢6 hé phuong trinh sau:
0 =-x,P,+~,P
0=-x,P, -A,P + 0, P+ 4,P,
0 =- A P Mt P+ APy + 2P

v6i diéu kién chudn 1 3 P (0) =1.
vk

+ Lot giai hé (1)

Hé (1) c6 thé gidi nhd cdch thé ddn cdc xdc sust theo P,
Tuy nhién, don gian hon néu dat: U, =- &, ,,P. + A, .P,,.
thi hé (1) trd thanh:

' U,=0
U-U,=034=1,2.)

Nghiém ctia hé 1a U, = 0.

Tir d6 ta ¢6 thé dua ra cong thiic tinh cdc xéc sudt P, theo P,
nhtr sau:

5.« Trudng Pai hoe Kinh'1é Qude dé
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P1 = (}‘-u]/}-in)pu

Pk—l = (;“vk.k-.l/}m«l.k}Pk

k
Hay P =[] =R,

Cong thiic nay s& duge st dung lam giam nhe viéc giai hé
phuong trinh trang thdi cua cic hé thong phuc vu cong cong
trinh bay trong chuong nay.

Trong d6: 2, = A vak,,,=(k+ hu

, a*

Néu dat o = A/u, thi: P, = m P, (2

0

IT1. MOT SO HE THONG PHUC VU CONG CONG

Trong khuon khd cla gido trinh nay. chiing ta s& nghién ctu
mot s6 hé thong phuc vu cong cong don gian. Muc dich chi: veu
cua phdn nay la gidi thiéu cach tiép can he thong va mét vai cach
thirc phan tich h¢ théng. 1a co s¢ d¢ nghién ciu cic hé thong
phic tap, gan gili vdi cdc hé thong phuc vu cong cong trong thuc
t€ hon. Chinh vi vay. cac he thong duge nghién cifu dudi day
phai chap nhan mot s gia thist ma theo truyén thong cdc hé
théng niy c6 thé thoa man. Mac dii ¢6 su han ché nhat dinh. céc
tng dung cita cdc md hinh ndy ciing rat hiéu qua trong thuc t&.

1. He thong phuc vu cong cong tir chéi ¢6 dién (Hé thong
Eclang)

Mot trong nhing hé théng phuc vu céng cong don gian
nhit dugc mo hinh hod ddu tién 1a hé théng tir chéi ¢é dién.
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Chuong IV: M3 hinh hé thong phic vy cong ¢

Hé théng nay mang tén ngudi dé xuit bai toan tuong ting: Hé
thong Eclang, né bat dau tir bai todn phan tich mét tram dién
thoai théng thudng. véi mot vai gia thiét don gian. Nhung cling
chinh tr bai todn nay. tir h¢ théng nay ngudi ta da van dung
phan tich nhimg hé¢ thong rat Ion. chang han hé théng phong
thi. hé thong kiém dich. h¢ thong san tin... Sau day ta chi
nghién ciru hé thong Eclang don gian nhat.

a. Mo ta hé thong

He théng phuc vu cong cong ¢é n kénh phuc vu. nang suat
cdc kénh bang nhau vi bang p. dong véu cdu dén hé thong 1a
dong Podt xong dimg. mat do . Thai gian phuc vu mét véu cdu
cua kenh tuan theo qui luat mid. Mot véu cau dén hé thong gap
ldc ¢4 it nhat 1 kénh 181 tht duge nhan phuc vu cho dén thoa man
tal mot trong cac kénh réi d6. Nguoc lai néu tat ca cdc kénh
déu ban thi phai ra khdi he théng. Cidn xac dinh cdc chi tiéu
phan tich hé théng.

b. Qud trinh thay doi trang thdi va so dé trang thdi ciia hé
thong

+ Trang thdi

Ta quan tam dén hiéu qua phuc vu cda he théng. vi vay dic
trung dugc chon dé xdc dinh trang théi B s6 kénh ban tai mai
thoi diém.

Gol Xi(1) la trang thdi hé thong 6 k kénh ban taf thoi diém
Hk=0.1.2....n).

Chi ¥ rang véi ché d6 phuc vu cua hé théng Eclang, s&
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kénh ban c.ﬁng chinh 1a 56 yéu ciu dang duge phuc vu tai théi
diém t.

+ S0 dis chuyén trang théi

) ) N
g Xk”([) E(k+2) (n-i)p an“) N Xn(f]
‘__

So do tren thiét 1ap trén co s& phan tich tinh chat cuy cac
dong Poét x6ng dimg nhur sau:

- Nha rinh dem nhdt ctia dong yéu cau ma khi hé thong o
trang thii X, (1) né chi c6 thé chuyén dén trang thdi X,,.(1)
khéng thé chuyén théng dén cdc trang thai XUV i > 1.
Cing tvong tu do tinh don nhat coa dong phu. vu ctia cic kénh
h¢ thong chi ¢6 thé chuyén dén X, (1) ma khong thé chuyén
thang dén c4c trang thai X VGii> 1. |

- Nho tinh khong hdn qud ciha cic dong bién ¢4 néu trén
ma cudng do cdc dong bich co khong phu thuge vao trang thai
cua h¢ thdng khi né tic dong dcn.

- Vat tinh chdt dimg ta c6 mat do dong yéu cau khéng déi,
cling nhu vay mat do ddng phuc vy chi phu thuéc vao s6 kénh
dang phuc vu. '

Nhiing phan tich nhu trén cing ung dung cho vige xdc lap
50 d6 chuyén trang thii clia cdc he théng twong tu.
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_ Chuang IY: M6 hibh hé Hidng pfiue vt cong épng.

c. Hé phuong trinh trang thdi va cdc xdc sudt trang
thdi

0=- AP, + uP, _
0=- AP, - uP, + AP, + 2uP, |
(3)
0=- AP, - kP, + AP, , +(k + DpP,,,
O=-nuP, + AP,
 vi diéu kien chudn la: Y P, =1.
. k=0
a_k
Patoa=A/utr (2)tacd: P, = —121— P,.
Thay vao diéu kién chuan ta c6:
P = P =1
k=0 k'|
1
=P, =
Pyt
&% |
Béng cdch nhan ca tir s6 vi miu sd trong cong thifc trén vdi
a® /ot
e“tacod: Py = “—
ze a
=2

K¢ hiéu: P(ok) = e“a*/k! 1a x4c suit | bién ngiu wheén
phin phdi Podt x6ng nhan gid tri k.




k
R(ok) = Y P(a.i) 12 xdc suat tich Jug twong img ta c6:

i=0
P - e“a’ /0 P(a.0)
Loy R
o k!
k
e o P(a,k)
tudo:Pkmﬂl—{T s R(a " 4

Cdc gid tri Xac sudt ndi trén ¢ thé tinh dé dang khi céc
tham s& hitu ty va n di nho. Trong trudng hop t6ng quat ta co
thé sit dung bang gid tri phan phoi Poat xong (Bang: Gid i
phdn phdi Poisson). |

d. Céc chi tiéu ddnh gi hoat dong ciia hé thing

Déi v6i hé thong ndy cdc chi tiéu co ban danh gia hé théng
1a:

1. Xide sudt hé théng cé n kénkh réi: P,

0
P =P, = af_Po _ P(.0) .
Ot R{er,n)

Chi tiéu ndy cho biét ty 1 thoi gian hé théng 161 hoan toan,
thai gian réi hoan toan tdn tai & moi hé thong Podt x6ng néi riéng
va cac hé ngdu nhién néi chung, dit ta ¢é giam dén t6i thidu so
kénh phuc vu hay ting t6i da cudng dé dong yéu ciu.

» 2. Xdc sudt hé thdng c6 n kénh ban (hay xdc sudt mot yéu
a” P(ex,0)
P, = ‘
n! R(a,n)

ciu dén hé thong bi tirchoi P): P, =




dav cing 1a hiéu suét 1y thuyét t6i da ctia hé¢ thong, nhu vay
trong trudng hop hé ngiu nhién khong c6 kha nang thi€t k&€ mot
he théng khai thdc toan bo cong suit k¥ thuat cta cdc kénh.

3. Xdc sudt phuc vy (X4c suat 1 yéu cau dén hé thong dugc
nhan phucvu)la: P =1-P . =1- P..

P6 ciing 1a ty Ié cac d6i tuong duge hé thong tiép nhan va
phuc vy, déi vé6i he théng phuc vu cong cong, day la mot trong
s6 it cac chi tiéu quan trong nhat, véi cling mét tiém nahg k¥
thuat nhu nhau cé thé chon chi tiéu ndy lam muc tiéu thiét k&
hé théng.

Sau day 12 mét s6 chi tiéu tinh todn & mic trung binh, vi
vily cdc cong thic dua trén co s tinh ky vong todn hoc cia céc
dai lugng ngau nhién.

4. S6 kénh ban trung binh (hay sd yéu cau trung binh c6

—— n u k n-l k
trong hé théng): N, = ZkPk = Zg—Po = 'aza— P,
k=0 o k! keo k!
P(a,n)

]=a.P, |
R(a,n)

=a(l-P)=afl-
5. S6 kénh réi trung bink: N =n-N,

6. Hé s6'ban (rdi): H, = LS
n

H =1-H,
7. Hiéu qua chung: F
Tuy thudc vao cdch danh gid lgi ich va thiét hai trong qua

trinh phuc vu va viéc tan dung cong sudt hé thong ciling nhu




cac loai lot ich khic, ngudi 1a c6 thé 1ap maét chi tigu téng hop
danh gid hiéu qua chung cia hé théng. Ching han:

Viéc phuc vu 1 yéu ciu mang lai 1 loi ich Ia c,; Mok yéu
cdu bl tir chéi gay thi¢t hai |a ¢: méi kenh i gay Iang phi c,;
thi trong 1 don vi thoi gian ¢6 the tinh duge chi tiéu hién qua
chung la:

F=XP.c,. - .N_ . - APc,..
Trén co 5 céce chi tieu d6 ta c6 thé chon mot hay mot vai chi

tiéu dé 161 uu hod hé théng.
e. Phdn tich va cai tién hé thong

Trong thuc t€, ngoai viéc ddnh gid h¢ thong phuc vu cong
cong bang mot s6 chi tiéu, xudt phat-tir cdc gid trj xdc sudt co
ban nhu gid tri céc bi€n noi sinh ctia mo hinh, ngudi ta.con quan
tim dén su bien dong cla cdc chi tiéu d6 khi cdc tham sS cha he
thong (voi tr cdch cdc bign ngoai sinh) thay ddi. Trén ¢o s& phan
tich cu thé cdc chi tiéu ndy ngudi ta c6 thé cai tién h¢ théng
theo mot hay mot s chi tiéu chi y&u. Sau day 1a mot s6 phan
tich cy the va mot vai huéng cai tién hé théng:

1. Tritde tién ta xem xét vin dé hiéu sudt 15 thuvét ciia mér
hé théng phuc v cong cong kidu Eclang phu thiude vao n va a
niur the” nao: Hiéu suat 1y thuyét duge xem 12 céng suat phuc
vy 161 da cua hé thong, chi tiéu nay duoc tinh theo cong thifc:
p =% p _Banm

° n! R(er.n)
néu s6 kenh va h¢ s6 dam nhan yéu cdu ctia méi kénh khong
doi. Tuy nhién khi a/n < 1 thi P{oun) 1a ham giam theo n, khi n
tang P, giam, hay hicu suat 1y thuvét giam.

.Nhu vay hiéu sudt 1y thuyét Ia khong ddi




,_&W ,

Néu '1z‘iy dao ham bac nhit cla P, theo o ta thay:

a" Lafet " elate”
ol el aSae
1y i 1 !
P (a) = (N "Dl “k e K >0
o 3
Q)
i k!

Vay khi o tang, hiéu suat ly thuy€t ting.
 Nhu vay trong diéu kién nhu c¢iu khéng ¢é canh tranh (tic

13 A khong d6i) thi gidm s6 kénh hay gidm nang sudt kénh sé
tan dung dugc cong suat thiét bi. K&t luan nay s€ khong ¢6 ¥
nghia khi hé théng phuc vu chi t6n :1i trong diéu kién tién loi 16i
~ thiéu dd6i v6i cdc yeu cdu.

2. Vin dé thu hiit nhu cdu va chdi hiong phuc vu : RO rang
Ja do thu hiit nhu cdu duge dinh gra qua kha nang phuc vu ciia hé
théng (ngoai cac chi s6 nhu gia ca, théi gian phuc vu...). Chi
tiéu ti 1¢ yéu cdu dén hé thong dugc phuc vu c6 thé xem la thudc
do chi s8 nay. Ta ¢é P, = 1 — P,. Trén quan di€m thu hit yéu
cu, hanh vi ciia h¢ thdng phuc vu rd rang 13 nguge chiéu véi
viéc tang hiéu sust chia he théng. C6 thé két hop hai chi tiéu nay
bang cdch cho mébi chi tiéu mot trong s6 (danh gid lgi ich) hoac
dat trudc mét chi tiéu va tim cach hudng chi tigu thir hai ¢6 loi
nhat cho co s& phuc vu.

Ham F néu trén thuc chat 13 1 trong hai cach lam nhar vay:
la co thé bién ddi chit it him F nhu sau:

F=24P cn- Nr Ce - AP, = AP, e, —(n-aP)e, - M1 P e,
=AP.c, -nc, +aP, ¢, -Ac, +APc,
=P (Ac,, + Ac, +0g,) — g, - AC,..
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Vé&i mét he thong phuc vi ¢6 thé xem % 13 cho trude (tham
$6) van dé con lai [a nang suat kénh va s3 kénh (bien ngowl
sinh) hoac nguoc lai s6 kénh va nang suat kénh cho trude (tham
s6) va A thay déi (bién ngoai sinh) s& lam thay  dd1 chi tieu
hi¢u qua nay. Bing cdc cong cu dao ham va vi phan da trinh
bay trong phan phan tich tiih & chuong I. ching ta ¢6 thé khio
sat su thay doi cta hi¢u qud F khi c6 su thay doi cic bién ngoai
sinh trong moét trudng hop.

S Thidu

Thi du 4. 3: B6 pham kiém tr san phdm cha mot ¢o s& san
Xudt ¢6 3 may lam viéc tu dong, nang sudt cdc mdy déu 13 6 san
pham mot phit. Méi san phdm ra khoi day chuyén dén bo phan
ki€m tra néu gap lic c6 mdy rdi s& dugc kiém tra tai | trong cdc
may roi, ngugc lai san phidm nhap kho khong qua kiém tra.
Dong sdn phdm ra khoéi day chuyén la dong Podt x6ng dimg
mat do trung binh 12 sin phim met phiit. Thoi gian kiém tra 1
san pham phan phéi chi s6.

a- Tinh cdc chi tiéu danh gid hoat dong ctta bo phan kiém
tra.

b- Néu mudn ty 1¢ san pham duoc kiém tra khéng nhoé hon
96% thi cin ¢6 t6i thidu bao nhiéu may nhu viy.

*- Néu ba mdy dar k€ 1iép nhan nie 3 hé thong 1iv choi co'
dién noi tiép thi 1y 1¢ san phdm dioc kiém tra sé tang hay gidm
(bai tip cho sinh vién).

Giadi: Day 12 mor he théng phuc vu cong cong Eclang véi
cédc tham s6:

S6 kénh: n =3
Nang sudt: p =6
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- Chuong IV: M6 hinh hé théng phug vz ¢ong céng

Dong vao mat do: A = 12

- =2
a- Cac chi tiu danh gid hoat dong cua hé thong

P, = 0.157895

P, = 0.210526 .

N, = 1578947

H, = 0526316

b- Ta nhan thdy P > 0,04, nhu vay cin ting s6 kénh sao
cho P, < 0,04 thi ty lé san pham duoc kiém tra s& khong nho
hon 96%. Bang sau la cdc gid tri P, tuong ting vdi s6 kénh n:

n { 3 4 5

P, {0.210526 | 0.095238 | 0.036697

Vay n = 5 ty 1& san phidm duge ki€ém tra khéng nhd hon
96%.

Thi du 4.4: D¢ thiét lap 1 tram x Iy tin néng ngudi ta c6
thé chon mot trong hai phuong an:

- Phuong dn 1: Lap dat 10 mdy, méi may trung binh 1 gid
xut Iy duoge 4 ban tin.

- Phuong 4n 2: Lap dat 8 médy, mdi mdy trung binh 1 gidy xu
ly duge 5 bdn tin.

Tram [am viéc theo ch€ dd clia hé théng Eclang, dong
cdc ban tin can xir 1y 12 ddong Podt xo6ng dimg cd trung binh
30 ban tin/gio. Hiy chon phuong dn ¢6 khd niang xir 1y tin
cao hon.




Hudng ddn gidi:

Goi H, 12 h¢ thdng theo phuong dn 1 va H, 1a hé théng theo
phuong dn 2. Déy 1a hai hé théng phuc vy cong cong tir chéi ¢é
dién, véi cdc cong thite di tinh & trén, 1 tinh cdc xdc suat phuc
vu clia timg hé théng:

V6i H, ta c6: P, (1) = 0,9005.

V&i H, ta ¢o: P.(2)=0,.8701.

Vay chon phuong 4n thit nhat.

2. Heé thong Eclang néi tiép

Trong bai ndy ta s& xem xét mot cach thi&t k& hé thong
thuong duge mé td nhu mot hé théng phong thi. Trén co 5o
phin tich, thi€t k& h¢ théng chiing ta sé danh gis hiéu qua
cua cdc thiet k€ qua mot chi tiéu thong dung va ¢6 ¥ nghia
thuc t€&,

Gia sir mot hé théng phdng thi 2 tuyén duge mé ta nhu
sau:

. Tuyén 1 |
\‘ [ Tuyén I1




Dé don gian cho quad trinh tinh toan, ta gia sir mdi tuyén cd
mét hé théng phong thi vdi kha nang tiu diét d6i phuong
tuong vng thé hién nhu nang suit cha cic kénh: u, va p,. Dot
phuong cé luc lueng dot nhip trung binh A don vi trong mét
don vi thoi gian. Gia st cac dong bién ¢6 tuong tmg véi luc
lugng dot nhap ciing nhur lue lugng dét nhap bi tieu diét déu la
cac dong Poat x6ng dimg.

1- Hay xdc dinh ty 1& don vi cé thé dot nhap qua céd hai
tuy€n phong thu. '

2- Néu p, khidc p, nén bé tri cic tuyén phong thit nhu the
nao thi hiéu qua hon (ty 1€ don vi dot nhip qua ¢d hai tuyén
thap hon).

M6 hinh hé thdng phuc vie céng cong

Ta c6 thé mo ta hé théng trér: +6i cdc y&u t6 nhu sau:

Xét mot hé thong phuc vu cong cong hai kénh ndi tiép,
trong d6 dong yéu cau dén hé thdng thi nhét 1a dong cdc don vi
dot nhap cta déi phuong vdi mat d6 A, = A; nang suit phuc vu
cua kénh p,. He théng thi hai 1a hé mot kénh véi nang suat L, -
va dong yéu ciu dén hé théng la dong cdc yéu cdu bi tir choi
(chua bi tiéu diét) cia hé thong thit nhat A,.

1- Ty I¢ don vi dot nhap qua ca hai tuyén chinh 1a xdc sudt
| yéu cau bj tir chéi & ca hai hé théng ndi tiép néi trén.

Ta ¢6 ty 1€ yéu cau bi tir chéi & hé thong thit nhat la:
P(a.1)
R(a.1)

Pl = TR (1 =) (=2




_-GIAQ TRINH MO HINH TOAN KINH TE

Hay don gian hon la:
A

My A
P.(1)= =
ot z M+ A

H,

Ta co dong yéu cau dén heé théng thd 2 c6 mat do

1+

/12

]
o+ A4

Tuwong tur hé thong 1, v6i hé thong 2 xdc suat tir choi duoc

7'2 = Pn,-(l))\«:, hdy );2 =

tinh theo cong thitc sau:

P2y = L2
Hy+ 4,
S6 yéu cau bi tir chéi: P (2, = 4 A,
MHy+ A,
Ty 1& yéu cau bi tir chéi:
P =— 4L Thay 2,= D
My + A A My + 4
a7
Ta cé: P (1,2) = ke

(41, + A NA + 14)

Bang mot vai phép rit gon ta ¢é:
/1_1

P(1.2) = C—
(A +4) p+ A (g + 1)

2- Néu p, khac p,. hoan toan trong tu ta cé ty 1€ tir chdi
yéu cau cta hé théng khi ddo thit tu hai hé théng cau thanh nhu
sau;
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Chuging IV: M6 hin h thdng pbus ¥y

a3
s

PI.L'(Z’I) = 3 2
(A+ g ) g+ 2 (gt + 2)

‘T d6 ta thiay P(1,2) < P,(2,1) néu:
ot ) o+ 27 (1 + 2 > O+ ) g + A7 (i, + )

hay: 1, > .

Két qud trén cho thay can bo tri tuyén thi nhat 12 tuyén
manh hon.

Thi du 4.5: Mot co 83 san Xuat bé tri mot tram kiém tra san
phdm v6i hai mdy kiém tra tr dong ¢6 nang sudt wong ing 12
va 20 sdn pham/gid. Dong san phdm ra khoi day chuyén san
xuat ¢an duge kiém tra ¢6 trung binh 30 san phim/git. Gia s
dong san phdm cén kiém tra va cdc dong san pham duge kiém
tra qua cdc may 1a dong Podt xong dimg. Hay tinh ty 1é san
pham dugc ki€ém tra trong truéng hgp hai mdy b6 tri néi tiép
nhu hai hé Eclang véi thit tv khac nhau.

a- He 1: B tri mdy 1 c6 nang sudt 12 san pham/gi¢s, may 2
ning suat 20 sin phdm/gid..

Ty 1¢ san pham khong duge kiém tra & mdy 1: P, = 0,7143

Trung binh ! gi& may hai ¢6 21,43 yéu cdu (san phdm cdn
kiém tra)

Ty 1 san pham khong duoc kiém tra & mdy 2: P_=0,5172

S sdn pham khong duge kiém tra cudi ciing 1a:
0,5172 x 21,43 =11,0836
Ty 1¢ san phim duoc kiém tra: 63,05%
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b- He 2: BS tri may 1 ¢6 nang suat 20 san phdm/gids, may 2
" nang sudt 12 san pham/gid.
Ty 1¢ san pham khong duge kiém tra & mdy 1: P, = 0,6000
Trung binh 1 gid may hai c6 18 yéu ciu (san pham can
kiém tra)
Ty 1€ san pham khong duge kiém tra & may 2: P, = 0.6000
S6 sin pham khong duoc kiém tra cusi cing: 10,8

Ty 1¢ s&n pham duoc kiém tra: 64.00%

3. Hé thong cho véi do dai hang chd han ché va thoi
gian chd khong han ché

Mot I6p cdc h¢ théng phuc vu cong cong khdc ciing kha
phd bi€n, d6 1a he théng c6 chd. Dai v6i cic hé théng nay, méi
yéu cau tuy thude vao ché do i€p nhén clia hé théng phuc vu va
dic di€m clia cac yéu cdu cé thé duge phuc vu trong diéu kién
nao dé (thoi gian, s6 chd chd) nhung phai x&p hang chd, khi hé
thng c6 14t ca cic kénh ban. Trong thuc t&, tinh huong phd
bi€n 1a d6 dai hang chd va ci thoi gian chdy déu han ché, tuy
vay néu do dai hang chd han ché thi ciing ¢6 thé xem thdi gian
chd clia mét yéu cdu hdu nhu [a han ché. D€ don gian cho viec
nghién cifu, ta s¢€ xem xét mo hinh phuc vu céng cOng voi do
dai hang chd han ché hay con goi 1a hé thong cho véi do dai
hang cho han ché

a. Mo td hé thong

Mot hé théng phuc vu cong cong ¢ n kénh phuc vu,
nang suat cdc kénh bang nhau va bing u, dong yéu cdu dén

h¢ théng la dong Podt xéng dimg mat d6 A. Thoi gian phuc
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vu mot yéu cdu cia kénh tudn theo qui luat ma. Mot yéu cau
dén hé thong gip lic ¢6 it nhat | kénh rdi thi duge nhan phuc vu
cho dén thoa man tai mot trong céc kénh réi d6. Nguge lai, néu
t4t ca cac kénh déu ban thi x&ép hang chd néu s6 yéu cdu chd bé
hon m. Cén xéc dinh céc chi tieu phan tich hé thong.

b. Qud trinh thay d8i trang thdi va so d6 trang théi cila hé
thong

+Trang thdi

Ta quan tam d&én hiéu qua phuc vu cda hé thdng, vi viy dac
irung dugc chon dé xac dinh trang thdi 14 s6 kénh ban tai mbi
thoi diém. ’

Goi X,(t) la trang thdi hé théng cd k kénh bdn 1ai thoi diém
tkk=0,1,2,..,m '

X..(t) la trang thdi hé thong c6 n kénh bdn va s yéu cdu
chér tai thoi diém t (5 = 1,2,..., m). C

+ So dd chuyén trang thdi

A - A A , A
X0 [2PXO 27 TR0 X%0 i
D L

A A A A
| - _
i X (® "(n_}’)_ﬁ Xt [ ] %0 - X, (0
A A

- A
np Xn+s(t) np . ou Xn+m-1(t) kp, Xn+m(t

f
i
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So do trén thiél 1ap trén ¢d s¢ phan tich tinh chat coa cac
dong Podt x6ng nhu di néi ¢ hé théng Eclang.

c. Hé phuong trinh trang thdi va cdc xdc sudt trang
thai ‘
0=-aP, + P,
0=-nP -uP + 2P, + 2uP,

....................................................... (1)
0=-aP -kubP + 4P + (k+ pP.,
0 =-nuP, - AP, + 2P, + npP,,,
O = _nl'tPJH\ - )“'I)n-«.\ + )\‘Pn“-] + nl‘lpu+\+i
0 - 'n“Pn-t-m + ;LPn+1n-1'
v6i diéu kién chudn la: Y P, 1.
k=0
Pat o = Afutir (1) ta cé:
Lk n_ s
p=%pwapr_ =L%p (2)
k! " on'n?
Néuo/n=1thiP, = Z-p =P, )

M.

Pat x = a/n. Thay vao diéu kién chuan ta ¢6:

Trudng Dai hoc Kinh 1§ Quéc déin




Chuong IV: Mé hinh hé théng phuc vy cdng ¢dng

: PU - n k 1 1 [3}] -
a o
+ X
;, k! n! Z
_ ]
Z\ (I L .\ o n (1 X m )
o k! n! 1l - x
Hay: P, = Pa-0)
R(a.n)+ P{a.n) x(1-x7)
1-x
~Khix=1thiP,= Ple0) (*%)

R{er.n) + Pl.m)m
d. Cdc chi tiéu ddnh gid hoat dong cua hé thong

I- Xdc suat hé thong ¢6 n kénh 6i: P, =P,

2- Xdc sudt mot véu ciu dén hé thong phii cho: P,

m-| 0.'“ |.n-| .
Pc:ZPnH:n‘ZX PU'
s=0 - 5=!J
- Ra.n) — “1"‘ Y (khix = 1)
R(a.n)+P(a’,n}x( -x7) (1=x)
— X

khix=1thi P, =mP,.
3- Xde suat mot yéu ciu bi tir chon: P

n

(74
- *-'—'me“
nl

P.=P

e
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P, n)

R(a,n)+ P(a, n)x B-X")
I-x

khix=1 P =P, =P.

4- Xdc sudt mot yéu cdu dén hé théng duge phuc vu ngay:’

P,=1-P.,-P.

5- S kénh ban trung binh:
Ny =3 kP, +n) P, =Y kP, +n} P, =
k=0 a=1 k=1 s=1

. oR(a,n-1)+1P(a,n) -~ (1-x")
_Khix #1thi = 1-x

R(a,n)+P(a,n)1i-(1—x"‘)
. —X

Khix=1thi Ny = aR(a,n-1)+ nmP(a,n)-
R(a,n)+P(a,n)m

6- Do dai hang chd trung binh:

P(a, n)i sx®
5=0]

-Khix = 1 thi M, =) sP, =

3=

R(a,n) + P(a, n)x —11_ X

-X
Trong dé:
m-]
. o 32 x*

sx* = x) gx ax s o X m-1)x" —mx™' +1
2 2 ax (pr It mmx™ 4]




m(m + 1)

Khix =1 thi M. =P,

7- Thdi gian réi gitta hai 14n phuc vu:

1_N_b

— = 1-H, n
" H, N
—

8- Thoi gian trung binh chia mét yéu cédu & trong hé
théng:

Thai gian chd cha méi yéu cdu duge xdc dinh bing khodng
thoi gian hé thong giai phéng méi yéu cdu va s§ yéu cdu chd
hién c6. Vi vay, néu goi théi gian cho 1a T, thi T, = 0 khi he
thong con kenh réi; khi cé s yéu cdu chd thi thdi gian chd cia
moi yéu cdu trung binh s& 1a s/np, vi vay c6 thé tinh thdi gian
chd trung binh nhu sau:

m ] &
Z _'Zo n+s+1

;:.

Sp
T

—W
Hay: T =—.
Yy i 7

Thi du 4.6.

Mot tram dang kiém xe mdy c6 2 té lam viec doc 1ap, nang
st mdi t6 6 xe/ngly. Ddng xe dén tram la dong Podt xong
dimg trung binh 10 xe/ngdy. Thai gian dang kiém 1 xe tuan
theo qui ludt md. Mot xe dén tram néu gap ldc cd t& rdi thi

duoc nhin ngay tai mot t6 réi, nguoc lai, phai chd néu so xe
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cho chua qud 9. Tinh cde chi tiéu phan tich hoat dong cia tram
tréen nhu mot hé thong phue vu.
Giai.
S0 kénh phuc vu:n =2
Nang sudt | kénh: p =6
Mat d¢ dong vao: A = 10
S6 cho chd téi da: m = 10
o = Afu = 1,666667
o/n = 0,833333
Cic chu tiéu ddnh gid hoat dong cua tram:
1- Xac suat tram ¢d 2 kénh 161 13 P, = 0,101231
2- Xdc suat | yéu ciu phai cho 1a P, = 0.707344
3- Xac suat tir choi | yéu cau 1 P = 0,022707
4- Xac suat | véu cau duge phuc vu ngay i3 P,. =0.269948
5- S6 kénh ban trung binh A N, = |.628821
6- D¢ dai hang chd trung binh: M, = 2401353
7- Thoi gian chd trung binh: T. = 0,162882
8- Thoi gian rdi trung binh gitta hai lan phuc vu clia kénh 1a
T =0.03798
4. Hé thong chér thuan nhat
Trong dicu kién h¢ théng cht v6i do dai hang cho va
thoi gian ch& da Idn. viéc moét yéu cau dén hé thong duoc
phuc vu Ia mot bien ¢6 hiauv nhu chac chin. Néi cich khac.
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_ Chuong IV: M6 hinh hé théng phuc vy cong cdng

nguoi ta khong can quan tim dén viéc ¢ cdn chd che hay
khong va cling khong quan tam dén thai gian chdr dai hay ngan.
V6i muc dich tién lgi cho viéc phan tich hé théng. saw diy 12
xem xét mo hinh hé théng phuc vy cong cong ch& véi dg dai
hang cho vii thdi gian chos khong han ché @ He thong che thudn

it
a. Mé td hé thong

He théng phuce vu cong cong cé n kénh phuc vu, nang suat
cdc kénh bang nhau va biing 1, dong yéu ciu dén hé thong la
dong Podt xong dimg mat do A. Thdi gian phuc vu | yéu cau
cua keénh tuan theo qui luat mi. Mot yéu ciu dén hé thdng gap
lic ¢6 it nhat 1 kénh réi thi duge nhan phue vu cho dén thoa
man tai 1 trong cdc kénh r6i d6. Nguoc lai néu tit cd cic kénh
déu ban thi xép hang chd. Can xac dinh céc chi tiéu phén tich
hé théng.

b. Qud trinh thay doi trang thdi - so d6 trang thdi ciia hé
thong |

+ Trang thdi .

Ta quan tam dén hiéu qué phuc vy cla hé thong, vi vay dic
trung dugc chon d€ xdc dinh trang thdi la s kénh ban tai méi
thdi diém.

Got Xi(1) la trang thdi hé thong ¢6 k kénh b{}ﬂ tai thoi diém
f(k=0.12...n).

XA t) dc trang thdai hé thong 6 n kéuh bdit va s véu cdu
chertgi thei didn i (s = 1.2,......).

" Trudna-Dai ho& Kinh1& Oude dén -




+ So dé chuyén trang thdi

A s A A A
X0 [ X0 [0 6D X ® [k P50 fir Xm(t)‘:
b
A A Ao A A
0-17 71 X, (0 | onp | Xel® ny np ) XV | np
_____ ,

So dé trén thiét lap trén co sG phan tich tinh chat cha cac
dong Podt x6ng nhu dd ndi & hé théng Eclang.

c. Hé phuong trir;h trang thdi va cdc xdc sudt trang
thdi

Ap dung qui tic viét h¢ phuong trinh xdc suat trang thdi, ta
¢c6 th€ viét hé phuong trinh trang théi clia hé théng nay.

-Trong dé cc phuong trinh Ung véi cac trang thai tir Xy(t)
dén X (1) khong ¢b gi khidc so vdi cdc hé phuong trinh trén, tir.
cAc trang thai sau X (1) ta c0 vd sé trang théi ¢6 céu tnic so dé
nhu nhaun vi vy cac phuong trinh ciing nhu nhau.

Cu thé 1a: _
0=-AP,+ uP,
0 =-AP, - uP, + AP, + 2uP,
(b
0=-AP -kuP + AP + (k+ DuP,,

0 =-nuP, - AP, + AP, , + nuP,,,




0 = _nppn-i-.\ - kpnt!a + )"Pn-rs-l + nupn+s+l

v6i diéu kién chudn la: Y P, =1.
k=0

Dat o= A/ tir (1) ta cé:

k n,_ s

=P vap %%
k!

n'n® Bo- @

d. Tinh cdc chi tiéu

Dé tinh cac xdc suat trang thai va cdc chi tiéu ta chi can lay
2161 han cac cong thirc di c6 & hé thong chd han ché véi m din
161 v han v a/n < 1. Trong trudng hop nguoc lai o/n > | hé
thong khong thé t6n tai, vi 6 yéu cdu chy tang v6 han xdc suat
hé théng & mot irang thai X, (1) véi k hitu han bang khong.

Ta ¢6 cic cong thise luong g nhur sau:

I- Xic sudt he thdng 6 n kénh réi: P =P,

P, = 1 P(a,0)

a X

ak waﬂ = "
—_— —x* R(a,n)+P(a,n)—"—
ék!fgn!"_ (@.n)+P(a,n) "

2- Xac suat mot yéu cdu dén hé théng phai ch: P,

R(a.n)+ P(a,n)-- X
I-x
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3- Xdc sudt mot yéu céu dén he théng duge phuc vu ngay:
P.=1-P.
4- 56 kénh ban trung binh:

i k n m
Np = ZkP +nZ =P(,Zk%+npoi';—12xs
K=l - = s=l

n-lk aR(a,n-1)+P(a.n)nix

(az ): —X

o n?lx

R{e,n)+ P(a,n)] X

— X
5-D6 dai hang chér trung binh:

s=0 ° n! 5=0
xP{a,n)
(1-x)’ R(a. n)+ P(«, n)
-~ X
6- Thoi gian trung binh yéu céu & trong hé thdng:
T2
A
7- Thoi gian r6i giiia hai lan phuc
l \ I
:I‘_=:I_‘pvl_Hb= —n -
' H, Ny
n

Trong thuc & khi m dit lom ngudi ta six dung cic cong thiic

cua hé chd thuan nhat cho he théng ches han ché, 1am nhu vay
viec tinh cdc chi tiéu s& don gidn hon.




c. Thidu

Thi du 4. 7: M6t thu vién ¢6 6 ngudi 1am thy muc sich,
méi gid mot ngudi 1am duge trung binh 4 cudn. Trung binh
moi gio ¢é 18 cudn sdch vé thu vién can 1am thu muc. Néu
mot cudn sach vé gap lic ¢6 ngudi 1am thu muc r6i thi duoc
lam thu muc ngay, ngugc lai phai xé€p tam vao kho ché&r 1am
thu muc. Dung tich kho du 16n va gia sir dong sdch vé 1a dong
Poat xong dimg, con thoi gian lam thu myc tuan theo qui luat
mii. Hay tinh cdc chi tiéu ddnh gid hoat dong ciia té 1am thy
muc. '

Giai:

Ta xem 15 1am thu muc 12 mot hé théng chd thuin nhit

.

VoL

56 kénh

Nang suat

Mat do dong vio 18
Tirdétacé a = 4,5
a/n = 0,75

Céc chi tiéu déanh gid hoat dong clia té:

1- Xdc suft t6 c6 6 ngussi 6i: P(0) = 0,00914

2- Xac sudt mot cudn sich phdi chd lam thu muc
P, = 0,42165

3- Xdéc suat mét cudn sich duge lam thu muc ngay:

P,.=0.75835

upY

4- S ngudi ban trung binh: Ny= 4,5




3- 86 sdch trung binh trong kho cho lam thy muc:
M, =0,1054

6- Thai gian trung binh tir lic sdch vé dén khi lam thu muc:
T.=0,25.

Thi du 4.8: Xic dinh s6 m6 to can du trit trong kho chia
MOt ¢o 3§ san xudt ding dé thay thé cho mot loai thiét bi sao
cho t6n that trong nam 14 nhé nhat. Biét rang hang nim cén
trung binh 1095 mé to dé thay thé. Thoi gian chd dé mua va
nhap kho mét mo tg trung binh la 2.5 ngay (day cing la thoi
gtan thay th€ xong 1 mé 1o lam cho chg Clia mo to 1ay ra khoi
kho thue su uéng). Tén that do thi€u mét mé to thay thé trong
mot ngay la 300 nghin déng. Gia mot mo (o la 3 trieu déng; chi
phi bao quan mét mo to trong nam trung binh 1% theo gia mo
to.

Gidi: Day thue-chat [3 mot dang ctia bai toan dy trif sé dugc
trinh bay trong chuong V. Thi du nay dua ra moét cach meé t3
mOt dang bai todn du trit bing mé hinh phuc vu cong cong. Pé
mé hinh hod bai todn trén ta xem hoat déng ctia kho I mot he
théng ch& thuan nhat véi s6 kénh (n) 1a s8 ché du trit mé to
(qui moé du trit cin xdc dinh). Thoi gian phuc vu cfia kénh ia
thoi gian mua va nhap kho mot mo to. Qui tac hoat dong ciia hé
théng 1a: Khi ¢6 mot mo to héng va trong kho c6 mé to thi mot
mo to duoc 18y khoi kho dé thay thé va xuat hién ché tréng dé
nhap ti€p mé 10. Nguoe lai, khong c6 mo 1o trong kho thi thiét
bi nay phai che,

D€ gidi bai todn 16i wu kinh 1€ néi trén v6i mo hinh phuc vy
cong cong ta can xac dinh hai chi tiéu cho mé; mo hinh cé6 k
kénh d6 1a: Thoi gian chd trung binh (P.), dé dai hang che

5
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irung binh (M) vA thdi gian rdi trung binh giira hai lan phuc
vu (T,).

Céac tham sé cla bai todn nhu sau:

Cuomg dé dong yéu cau (ngay): 1095/365 = 3.
Thoi gian phuc vu trung binh: 2,5
S6 kénh n (phai tim)
Taco:a=3.25=175.
V&i méi s6 k ta tinh tén that theo cong thuc:
- TC (k, @) = 300T,M, + KT, 0,01. 3000.
Nhu d3 chi ra & trén ta phai bat dau tr k > o.

Béng tinh toin sau day cho 1&i giai cua bai todn:

k Mc Tc Tr TC

8 | 12,11 4,04 0,17 | 14718,12
9 2,25 0,85 0,5 708,75
10 092 | 0,31 0,83 334,56
11 0,38 0,13 1,17 400,92
12 0,16 0,05 1,5 5424
13 0,07 *| 0,02 1,83 714,12
14 0,03 0,01 2,17 911,49

Nhu vay cén du trir 10 mé 10 (n = 10).
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Bai tap chuong IV

1. Hai hé théng xép hang (pvdd) wong dé dong va cic hé
théng 1a (1 gian va cé cudng do A.

Hé 1: n kénh, nang sudt méi kénh la .

Heé 2: 1 kénh, ndng suat np.

Chimg minh véi g1 > 0; & > 0 van > 1 xdc suit phuc vu cua
hé théng 1 16n hon xdc sudt phuc vu ciia hé thong 2.

2. Ching minh rang véi m > 0 bat ky hé thong ché voi do
dai hang chd han ché (m) ¢é ty 1¢ yéu cau duoe phuc vu cao
hon hé thdng tit chdi ¢6 dicn.

3. Mot clra hang dich vu rira xe ¢é 2 day phuc vu, trung
binh m6i day phuc vu xong | xe mat 30 phdt. Dong xc yéu cau
phuc vu 14 dong Podt xong dimg véi cuong do 4 xefgio
Nguyén tic phuc vu chia cla hang 13 nguyen tac cua he tir chor
vl moi ngay lam vice 10 pio.

a. Tinh $0 xe duge phuc vu trong ngay.

b. Mudn ty I¢ xe khong duge phuc vu it hon 20% thi can
bao nhiéu day phuc vu v4i nang sudt nhu trén? V@i so day o
thiéu d6, méi ngay clra hing thu duge s6 tien 1ai trung binh L
bao nhiéu? Biét chi phi phuc vu 1 xe 1a 15.000 dong/xe, chi phi
cho 1 ngay 100.000 dong va néu moi day roi s¢ gay lang phi
40.000 dong/ngay.

4. Bo phan kiém tra chal lugng sdan phdm cla 1 xi nghiép
gdm 2 may kiém tra tu dong duge bg tri lién tiép nhau. Nang
suat cla cde mdy nhu ohau va bing 6 san pham/phit
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Chuang IV: M6 hinh hé thong phue vy chd.cong .

Nguyen tac phuc vy clia moi may nhu la mot hé tir chéi 1 kénh
vit san pham khong ducc kiém tra & mdy 1 thi duge ty dong
chuyén sang ki¢m tra & may 2. Dong san pham duge ty dong
chuyén dén bang bang chuyén va trung binh | phit ¢6 6 san
pham dén may 1.

Hay xdc dinh ty 1¢ san phdm duoc kiém tra qua 2 may.

5. M6t cira hang bao hanh xe mdy Honda ¢6 5 céng nhan
phuc vu va mot dién tich dé€ 10 xe chd. Dong xe ¢6 nhu cdu bao
hanh gia thi€t 1a dong t6i gian véi trung binh 4 xe/git. Thai
gian trung binh bao i xong 1 xe cla | cong nhan mat 1 gio,
méi cong nhan bao hanh 1 xe.

Hay tinh c4c chi tiéu:

- Xac suat phuc vu.

~ 86 cong nhin ban trung binh.

- S$6 xe ch& trung binh va thai gian chd trung binh.

6. Mot xi nghiép stra chita xe 6 16 c6 2 day phuc vy va |
dién tich 5 xe chd. Trung binh trong 1 ngay c¢é 4 xe dén yéu

cau dugc sira chita va trung binh mdt ngay méi day sira chita
xong dugc 2 xe.

a. Tinh P,, va suy ra s6 xe duoc sita chiia trong | ngay.

b. Tinh s6 xc¢ chd trung binh va thdi gian chd trung binh
cta mdi xe.

c. NCu tang thém | day sia chira thi ty 1& xe duge sira chita
s¢ 1a bao nhiéu?

7. Mot cay xang ¢6 2 mdy bom, ning suat nhu nhau va
trung binh 30 xe/gid. Dong khach hing gia thiét 1a 16i giam
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¢6 A = 50 khach/gio. Nguyén tic phuc vu la nguyén tic cua
hé ch& thuan nhat.

Tinh ty 1& khach hang phai cho, do dai hang chd trung binh
va thoi gian chd trung binh cia khach hang.

8. Can xay dung 1 kho c6 dién tich bao nhiéu dé bio ddm
trén 95% hang ho4 dua dén duge béo quan trong kho. Biét rang
hang nam (365 ngdy) trung binh cé khoang 75.000 tdn hang
hod ¢6 nhu cau dugc bao quan. Hang ho4 dugce bao quan. theo
timg 16 v&i khoi luong trung binh 1 16 1a 455 tan v yéu céu
trén 1 m” dién tich chi bdo quéan 0,65 tan hang hod. Thoi gian
trung binh méi 16 bang bao quan trong kho 10 ngay. Nzuycn tic
hoat dong ciia kho k2 nguyen tic clia hé 1ir chéi ¢6 dién.

9. Mot cong ty-thuong mai du dinh mdé mét cira hang dich
vu téng hop. Hay xdc dinh xem cong ty cdn bS tri bao nhiéu
nhan vién phuc vu (ban hang) dé bao dam ty 1& khdch hang
phai chd khéng vuot qué 10%. Vi gid thiét trung binh 1 210 ¢d
30 khdch dén mua hang vad moi nhin vien phuc vu véi ning
sudt 15 khach hang/gis. Cira hang hoat dong nhu mot hé cho
thuin nhat.

10. Mot tram sia chifa mdy nong nghiép ¢6 1 day phuc vu
¢6 mot dien tich dé 3 mdy chd. Theo s6 liu thong ké. trong 1
ngay trung binh ¢6 1 mdy bi hong yéu cau dugc sua chifa va
trung binh trong 2 ngay sifa chiia xong 1 mdy. Nguyeén tac phuc
vu clia tram 1a nguyén tic cia h¢ chd han ché.

a. Tinh cdc chi tiéu py, P> Per M t.va cho nhan xét tinh
hinh phuc vu cta tram.




Chuong IV: M hinh:hé 1hdng phyie Vi ¢t ¢

b. Néu tang thém 1 day phuc vu v6i nang sudt nhu trén thi
tinh hinh phuc vu cua tram s ra sao?

11. Mot trung tam X 1y tin nhanh ¢6 4 16 lam viéc doc 1ap,
dugc 16 chic nhu mot hé thong Eclang Nang suat cha moi t6 12
3 'ban tin/gid, dong cdc ban fin dén can xit Iy 1a dong Podt x0ng
dimg trung binh 10 ban tin/gio.

a. Hiy tinh cdc chi tiéu danh gid hoat dong cua trung tam.
b. Nguoi ta muén nang ty 1& ban tin dén trung tam dugc Xu
iy va dyu dinh hai phuong dn c6 t6n phi nhu sau:
|. Tang thém 3 16 c6 cing nang suat nhu céc to ci.
2. Nang nang suat gap 2 lan cho 4 t6 hién <.
Nén chon phuong dn nao hi¢u qua hon?
12. a Can ¢ vio 1y 1& xe Khong dugc nhin kham tai mot
tram khdm xe t6 chiic theo ché do tir chéi ¢o dién; dong vao la

dong Poat xong dung trung binh 10 xe/gidy. Hay cho bi€t nén
chon phuong 4n nao trong hai phuong an sau:
" 1. B& tri 4 t8 véi nang sudt m6i 10 5 xe/gid.
2 B& tr{ 5 t6 véi nang sudt mdi 16 4 xe/gid.

b. K&t luan trén ¢6 ding v6i dong vao Ia dong Podt xong
dimg trung binh y xe/gid hay khong?

13. Mot tram kiém tra phong dich ¢6 4 t6 1am viec doc 1ap,
niang suat moi t6 2 nguoi bénh/gio. Moi gid trung binh c6 5
neudi dén can kiém tra, tram lam viéc theo che€ do clia mot
tram phuc vu cong cong Eclang.

4. Tinh céc chi tieu ddnh gid hoat dong cua tram.




b. Néu s6 luong ngudi can duge kiém tra tang gdp d6i nén
chon phuong 4n ndo trong hai phuong dn: ting gdp doi nang
suat cha mbi té hoac tang gap doi s6 167

14. Mot phong kham cé 3 thdy thudc, thoi gian mdi thay
thudc khdm cho 1 bénh nhan trung binh 15 phit. Méi gid trung
binh ¢6 9 bénh nhan dén phong kham, phong khdm cé 6 chd
ch¥ cho 161 da 6 bénh nhan. Hay tinh cdc chi tiéu danh gid hoat
déng cua phong kham nay. _

15. Mot phong dang k¥ xe mdy c6 3 t6 lam viéc doc lap,
mbi t6 trung binh 1 gid 1am xong thil tuc cho 3 xe, dong xe dén
phong cdn dang ky la dong Podt xéng dimg trung binh 8
xe/gid. Phong lam viéc nhu mot hé thong chd thuan nhat.

a. Hay xac dinh cdc chi tieu danh gid hoat dong cua phong
nay.

b. Néu mudn trung binh khong qua 6 xe thi can 161 thiéu
bao nhiéu t6 nhu trén?

16. Can b6 tri bao nhiéu mdy bom xang tai mot tram bén
xang trén mot truc dudng vao thanh pho d¢ ddm bao trén 95%
s6 xe ¢6 nhu cdu mua xing duge dédp tng. Biét rAing mdi mdy
bom xong cho 'l xe trung binh mat 12 phiit, dong xe dén tram
dé mua xéng 12 dong 15 gidn véi cudng do 12 xe/gid tram hoat
dong nhu mot hé tir chéi b dién.

17. Mot phong kiém tra chat luong san pham wr dong co
hai mdy, nang sudt nhu nhau 24 sin pham/phit. Dong sén
phdm tir day chuyén dén phong ki€m tra 1a dong Poat xong
dimg trung binh 36 sin phdm/phiit. Ngudi ta dy dinh b tri theo
mot trong hai phwong an saw:

Phiong dén I Dé hai may song song, lam viéc doc lap nhu




mot he Eclang 2 kénh. San pham s& vao kho ma khong kién
tra khi ca ha1 may ban. _

Phuong dn 2: DE hai may lién ti€p, mdy mot ban thi san
phim chuyén sang mdy hai, n€u mdy hai ciing ban thi san
pham vao-kho khong kiém tra.
~ Nén chon phuong 4n nao dé 1y 1é san pham vao kho khong
kiém tra nho hon?

18. Mot ¢o sd sita chita dong co dién dy tinh thuc hién
mot trong hai phirong an:

Phuong dn 1 Té chiic 4 16 stta chita nang sudt 4 dong cofca
lam viéc, khong bd tri noi luu dong co cho sita chifa.

Phitong dn 2: 'To chic 3 t6 ciing loat va mot phong chifa t6i
da 10 dong co cho stra chira.

Chon phuong an nao dé ty I¢ dong co khong duge nhan sta
chita nh6 hon? Biét ring méi ca lam viéc ¢6 trung binh 12 déng
co dén tram d€ sira chita. .

19. Mot hé thong kho xang cé 3 mdy cap xdng cho cic xa
lan trung chuyén, d€ cip dit cho mdt xa lan mbi mdy cén 8 gid,
trung binh mot ngay dém c6 hai x2 lan dén 14y xing.

a. Hay tinh cdc chi tiéu ddnh gid hoat dong cAp xang cua
kho trong hai ché d¢ khic nhau: |

1) Cac may hoat dong doc lap.

2) Cic mdy két hop cap xing khi s6 x& lan can cdp nhd hon
$6 may.

b. Néu 14y chi tiéu ty 1& xa lan dugc cap ngay lam chi tiéu
hiéu qua thi nén chon cach nao trong cdc cich sau:

- Mét trong hai cach trén véi ché€ do tir choi ¢o dién.,
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- Mot trong hai cach trén vdi 58 chd chd t6i da cho 4 xa
lan. :

20. Mot he thong phyc vu cong cong Poit xéng c6 4 kénh
phuc vy, nang sudt moi kénh 12 5 yéu cau/gid. Dong vao trung
binh 16 yéu cau/gio. -

a. Hay cho bi€t trong hai cdch 16 chic phuc vu sau day,
cdch nao ¢6 ty 1¢ yéu cau dén he thong dugc phuc vu ngay 16n
hon.

Cach 1: Phyc vu nhu mot hé tir choi 6 dién.

Cach 2: Phuc vu nhu moét hé chd véi 8 chd cho 1oi da 13 4.

b. C6 thé tng quét hod cau a nhu thé nio va két luan la
gi?




Chuong V
MO HINH QUAN LY DY TRU

L BAI TOAN DIEU KHIEN DU'TRU' VA CAC KHAI NIEM

Trong hidu hét cdc hoat dong kinh t€ - x4 hoi ngudi ta
phai giai quyét bai todn du trit, thuc chat 1 bai todn lva chon
phicong dn dir trit cdac nguon luc sao cho chi phi it t6n kém
nhdt. Trong chuong niy ta xét mot lop bai todn cu thé giai
quyét cdc moi quan hé kinh t& trong qua trinh du trir. Viéc
thé hién bai todn dudj dang mo hinh cho phép mé rong kha
nang ing dung trong nhiing tinh huéng twong ty, hoic khi cé
thc qui van dé can giai quyét vé dang bai todn dr trir.

M6 hinh di€u khién dy tri nhw 1én goi ban ddu ciia mé
hinh nay, xudt phét tir bai todn quan 1y mét hé théng kho.
Tuy nhién trong thuc t&€ mé hinh nay khéng chi duogc sir
dung d€ phan tich, diéu khién dur trit ma con duogc diing nhu
mot cong cu mo hink hod nhiéu vén dé trong cdc linh vuc
qudn Iy sdn xudt, kinh doanh va dich vu. Céc d6i twong duoc
mo hinh hod ciing theo dé ma ngay cang phic tap hon. Véi
mot s6 mo hinh dugc gi6i thiéu sau day ching ta s& 14n luot
nghién cttu tir cdc mé hinh don gidn, voi cdc yéu 16 tdt dinh,
dién bién déu ddn dén céc mo hinh trong dé cdc yéu 5 cé
tinh ngdu nhién. Mat khéc, ta s& nghién ctu tir cdc md hink
thudn tuy die trit dén cac mod hinh sdn xudt kinh doanh. DéE
nghién citu phitng mé hinh phic tap, chiing ta can dén céc




b. Chi phf dat hang Ia chi phi ¢6 dinh cho 1 14n dat hang
bao gém chi phi dao dich, chi phi cho cic nghiép vu khic.

¢. Chi phi dur trit hay chi phi kho: Chi phi dy trit ¢6 thé
céu thanh bdi céc loai chi phi sau day:

- Chi phi bao quan tinh trén mébi don vi hang trong mot
don vi thai gian.

- Chi phi kho tinh cho méi don vi hang, loai chi phi nay
cang cao khi du trit cang it né dugc tinh bing chi phi ¢6
dinh cho hoat déng cla hé théng kho chia cho sé don vi
hang dv trit trong kho.

- Chi phi t6n dong v6n tinh trén gis tri hang hoa du tri,
chi phi nay c6 thé tinh theo ty 1¢ 1ai ctia tién gii.

Trong cdc bai todn cd dién théng thudong chi phi dy trit
dugc tinh ty 1¢ v6i gid hang qua 1 hé s6 goi B hé s6'chi phi du
trit (hay hé s6 bdo qudn). Cach tinh nhu vy c6 thé chi bao
g6m bo phan thd hai cha chi phi thuc t€.

d. Chi phi do khéng dam bdo nhu cdu: L2 thiét hai khi
thi€u 1 don vi hang trong 1 don vi thoi gian.

e. Chi phi do du thira hang (so véi nhu cdu thuc té):
Khoén chi phi phét sinh khi chdng ta du trit quid mic cén
thiét.Thi du: Tén that do vén bi dong, do hang bi hu
hoéng,...

Trong cidc bai todn thuc t€ chi phi dy trit ¢6 th€ hinh
thanh rat khdc nhau va xdc dinh chinh xdc chi phi nay doi
khi 1a mét bai todan khac.

Ngoai ra, c6 nhi€u bai todn dugec mo 14 nhu bai todn du
trit mot cach hinh thie. Trong trudng hop d6 phét sinh cédc
y€u to khdc cling cic loai chi phi tuong tng. D€ mé ta ching,.
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cling nhu xay dung mo hinh twong Wng ngudi ta can c6 nhiing
phan tich c4 biét dé phan dugc mo hinh dé dng dung nhat
néu c6 thé. .

C6 nhiéu cich thite phan 16p mé hinh du trir:

- Theo tinh chédt cha dv irit va tiéu thu ngudi ta chia
thanh haj loai: Mé hinh véi cdc y&u 16 14t dinh hay con goi [a.
mé6 hinh tit dinh vad md hinh véi it nhat mot trong cdc yéu td
nghu nhién goi 1 mo hinh ngau nhién.

- Theo tinh chat thuong xuyén cta quéa trinh du tri,
ngudi ta chia thanh cdc mod hinh du trf thudng xuyén va cic
mo hinh du trif theo giai doan.

- Theo diéu kién cGa nguodn kinh phi, kha nang du tri,...
ngudi ta chia thanh cic md hinh du trir ¢6 rang budc va
khong rang budc.

Trong chuong nay, chiing ta chi nghién citu mét s6 mo
hinh du trit co ban ma viéc phan tich khong ddi hoi qud nhiéu
cong cu todn hoc. Tuy nhiér, khéng vi th€ ma kha niang img
dung clia nhing mo hinh nay bi han ch& Céich thic giai
quyét cdc bii todn cé thé md rong cho 16p cdc mé hinh phitc
tap hon treng thuc hanh t6 chic va diéu khién tdc nghiép.

1. MOT 8O MO HINH DU TRU TAT PINH

Trong s6 cac bai todn difu khién du trit, bai toin trong
dé cdc yéu t6 co ban dd duge xdc dink 12 bai todn don gian
nhat. Vé phuong phédp gidi ciing khong doi hdi cdc cong cu
phiic tap. D€ budc ddu 1am quen véi viec nghién citu-cdc mo
hinh du trir néi chung, truéc tién ta xem xét mot sé mo hinh
don gian, d6 1a cic mo hinh t4t dinh (phi ngiu nhién).
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1. Mo hinh du trir véi viéc tiéu thu déu, bd sung tirc
thai (md hinh WILSON)

a. Mé tda bai todn

Gia st nhu cdu mét loai hang trong thdi ky T (T=1)1a Q
don vi. Viéc tiéu thu hang [a déu dan va thdi gian b3 sung
hang vao kho khong dang ké (tic thdi). Chi phi cho méi 1in
dat hang 1a A, gid don vi hang la C, hé s6 chi phi du trit 12 I,
théi gian dat hang la T,. Hay xdc dinh s6 lan dat hang va
lugng hang dit méi 14n sao cho tdng chi phi bé nhat.

b. Thiét lap va phdn tich mé hinh

- Gia sur ta chia T thanh n ky du trit va tiéu thy, trong méi

ky i ddt mua lugng hang tuong ing 1a q;. Ta c¢6 50 dé biéu thi
s0 luong hang trong kho nhu sau:

q

(So d6 kho)
T=1

So d6 trén thé hien cudng do tieu thu déu, dudmg biéu
dién luong dy trit tuyén tinh theo thdi gian. Méi chu ky nhap
mét lugng hang q;, tiéu thu dén hét chu ky thi phii c¢6 hang
bd sung vao du trit. Nhu vay khong xay ra thiéu, thira du trir
do d6 ciing khong phét sinh cdc chi phi tuong tng.

Trong mbi chu ky t; luong hang du trit trung binh 1a q,/2
phdt sinh chi phi du trit trong ing q;t,IC/2; chi phi dat hang 1a
nA; ngodi ra téng s6 tién mua hang 1a CQ.
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Vay ham téng chi phi la:
& ICt.q,
F(t, n) = nA + 2—2‘(1L+CQ (1)
.=l
Vi qui luat tiéu thu déu nén dé dang suy ra: t; = q,/Q véi
Vi. Nhu vay ta co:

F(g, n) = nA + Z-Ig—g +CQ @)

iqi=Q

Véi n xdc dinh, ta c¢6 thé thdy F(q) bé nhat khi: g, =q =
Q/n véi Vi, tic 1a lugng dat mua mdi lan déu bing q.

That vy, lap ham f(q)) = F(g) - MZq, — Q) diém dimg
cha f(q) 1a g, = Q/n. D& dang nhan thay day la di€m cyc tiéu
toan bo cua f(q,). _ -

T6m lai, viéc tim cyc 1iéu ham F(t,, n) qui vé tim cuc tiéu
ham: .

F(q) = AQ/q + ICq/2 + CQ. Vi CQ khong ddi ta chi c4
Iti'm g 1am cue tiéu ham: D(q) = é-—q-+~ICTq - ('.Ii)

. - q

¢. Loi gidi

Vi D(q) 12 t8ng ciia hai s& hang duong c6 tich khéng déi
(AQIC/2), theo hé qua ciia bt ding thitc C6 si, D(q) nhd nhat
khi AQ/q = ICq/2. Giai phuong trinh nay d6i véi q, ta c6:

Luong hang dat t6i wu méi ldn: " = 1’% 4

T s




' Chuong Vi M6 hinh qudn Iy di "

va:  D(q") = y2AQIC =2AQ/q" =1Cq’ (5)
= F(q") = 2AQIC + CQ (6)
hay c6 thé tinh: F(q") = CQ + 2AQ/q’ = ICq" + CQ (7)

S6 14n dat hang 16i vun” = Q/q".

Chu ky du tri¥, tiéu thu: t" = I/n".

Diém dat hang: Viéc xdc dinh diém dat hang sé don gian
né€u nhu thoi gian dat hang T, < ', nhung trong thyc € ¢4 thé
To 2 t', nhu vay cdn dat hang truéc mot hay mot s6 chu ky.
Luong hang trong kho lic cdn dat hang (diém dat hang)
chinh 12 lwong hang tiéu thu trong khodng théi gian duge xéc
dinh theo cong thiic sau:

[T(l - t‘-int(T(’/[‘)]

Ta quan sét hai so d6 kho sau:

Sa dé 1 Sadé 2
B’ \ N B’ AN
| N
T[] Ttl TU
B = T{)Q .
B =(T,-2)Q

Trong so d6 1 diém dat hang dugc tinh bang lugng hang
iiéu thu trong thoi gian dit hang T,.

Trong so dd 2 cdn dit hang trude d6 hai chu k3, vi vay diém
dat hang B’ tinh bing lugng tiéu thu trong khoing thdi gian
bang phin du cla T, sau khi trirdi 2 lan t, tic 1a: e = T, — 21",
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Trong trudng hop téng quat ta c6 thé tinh diém dat hang
B* theo cong thirc sau:

B' = Q[T, - t".int(T,/t") 12 phdn nguyén ciia T/,

Ta cé thé m6 ta ham D(q) va 13i giai trén d6 thi nhu sau:

AQ/q

1Cq/2

qg q q
ta thay q' 12 hoanh o diém giao clia hai d6 thi AQ/q va 1Cq/2
va:

AQ/q>1Cq/2véiq< q

AQ/q<ICgf2véiq>q .

d. Phadn tich két qud _

Vi két qua trén ta ¢6 thé ¢6 moét s6 phén tich so bo sau
day:

+ Diém q trén d6 thi cho thdy rang néu ta dang thuc hi¢n
mot chién luge di tri ndo 46 ma chi phi dat hang (hay chi phi
6 dinh) qué cao so véi chi phi du trit (g chéng han) thi cin
tang khoi lugng hang dat méi 14n, nguoc lai, néu & tinh trang
q’ thi cdn giam khoi lugng hang dat méi lan.

+ Cong thitc tinh q" gidp ta xdc dinh qui m6 kho cén thi€t
tai diém dur trit t6i wu.
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+ Cong thic tinh F(q') cho phép xéc dinh lugng vén cin
thi€t cho chu ky du tri¥ va tiéu thu:

k- F@) _ (2AQIC+CQ) (2AQ _ oA+ o [2AQ
n Q IC IC

+ Sy thay ddi mot vai yéu t8 (phan tich tinh) -

Céc tham s6 co ban trong mé hinh cé thé ngoai sinh hod
nhu cdc bién. V6i sy thay ddi cia cdc bién nay chién luge du
trit t6i wu ciing ¢6 nhiing thay déi nhat dinh. Tuy nhién, trong
thyc t€ cdn chid ¥ ring khong phai moi tham s6 déu cé thé
ngoai sinh hod, mac dii vé mat todn hoc chiing ta [uén ¢6 kha
nang ngoai sinh hod tat ¢ cic tham s6. Ngudi ta chi xét su
thay doi cha nhimg tham s6 thay déi diéu kién du trit théng
thuomg nhat.

- Trudc tién ta xét sy thay déi téng nhu cdu Q tic déng
dén qui mo kho va vén:

Né’uQ-aQ(a:»O)thlq = 2?0 N

Nhu vay qui mé kho c¢4n thi€t khong ty 1¢ véi Q, ma thay déi
vGi h¢ s6 can bac hai.

Téng quét, t¥ cong thitc (4) ta thdy tai diém t6i wu
Q" = q(A, Q, L, C) va d& dang thdy ham q kha vi theo t4t ci
céc bién (véi cdc bién nhén gid trj duong).
Vay:
QA - 29 4c. AQ 29 41+ AdQ) (8)

d —_
1= JzAICQ C

Céng thitc ndy cho phép xic dirh bién déng chia q” (c6
thé xem 2 qui mé kho) theo céc yéu t6 trong mé hinh.




Tuong tu trong trudng hop don gidn khi nhu cdu ting ta

CO!
VonK* =2A +C J“ng =2A+Ca EEZ—Q.

- Su thay ddi cha gid hang: Trong trudng hop chi hing
dat méc qui mo 16 hang mua dé ha gid nhim khuy&n mai,
hanh vi dy tri s& thay déi nhu th€ nao?

Gia slr c6 méc q, v6i q 2 q, thi gid hang ha g, (0 << 1);
tifclac =c (1 —¢).

Ta ¢6 d6 thi sau:

Y(q',c)
\\ N('C)
N

qq" Smax
+Khiqy>q"
Néu qovl-¢<q thi dar hang v6i khGi lwong: q'=
q
r——l_g( )

Trong trudng hop nguoe lai, c4n so sdnh F(q") va F(q,) dé
xac dinh lugng hiang dit mua t6i wu.




+ Khi q, < ¢ c4n thay déi chién luge dit hang dé nhan
duge wu dii, khuyén mai, diém t6i wu c6 thé tinh theo cong
thic (*).

Téng quat, ta ¢6 thé mod td sy bi¥n ddi cha K =
K(A,Q,I,C) nhd biéu thic sau:

QC AC " 0A J2AQIC
dK = 2+ = )dA + ——mr—d dC - dl.
( +,/2AQIC) +,12AQIC Q+J2AQIC I?

+ Vén dé xdc dinh chi phi du trit ¢a 13 giai ctia bai toan:

Ching ta thdy chi phi du tri xdc dinh trong mo hinh cé
dién cha Wilson c6 thé thi€u tinh thuc t€. Vay su thay déi ndo
trong cich xédc dinh chi phi ndy d&n dén 1&i gidi trong bai todn
co ban khong cdn 4p dung dugc. C6 thé thdy ring moi céch
tinh chi phi du trit dugc don vi hoa theo mbi don vi hang déu
c6 chung 151 gidi theo cong thic:

. [2aQ
q = C,
4)

trong d6 C, la chi phi dy trit tinh cho méi don vi hang dwoc
dir tri¥ trong mét don vi thdi gian. Chang han, chi phi dv trit
bao gém hai phan: Chi phi c6 dinh cho méi don vi hang va chi
phi do & dong vén tinh theo gid hang véi he s6 1a ty 1¢ 1ai tién
gl hay tién vay.

' Trudng hop chi phi du trf cén bao gém mét bo phan phu
thudc téng nhu cdu Q thi céng thic trén khong 4p dung dugc.
Tuy vay, trong cdc truong hop cu thé chiing ta cé thé loi dung
cdch mo hinh ho4 tuong ty nhu trén d€ tim 135 gidi cu thé.
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e. Thidu

Thi dy 5.1: Mét cira hing kinh doanh thép xay dung tai
mét khu vie ¢6 téng nhu cdu 200000 tan/nam, viéc tieu thy 1a
déu din trong nam, thoi gian nhip hang khong ding ké. Cira
hang mua thép tir mot nguén khong han ché vé s6 lugng. Chi
phi cho mot lan dat 1a 4008, g1 cia mot tan 1a 2408, hé s6
chi phi bio quan 12 0,05. Thai gian tir Itic dat hang dén khi c6
hang vao kho 14 2 thing. X4c dinh céde chi s6 co ban trong du
trir va tiéu thu cia clta hang.

Gidi:
Tém tit cdc dit kién cia bai todn nhu squ:

6ng nhu cau: Q = | 200000 |
Chi phi dat hang: A = 400
Gi4 hang: C = 240
H¢ s6 chi phi du trir: I= 0,05
Thoi gian dat hang: T = . 0,164384 (nim)
Tinh theo ngay: = 60 j
Sut dung cdc cong thite trén ta co:
Lugng hang dat méi l4n s& 1a: q" = 3651,483
Tong chi phi bé nhat 1a: F(q" = 480438178
Thoi gian I chu ky 1a: t = 0,0182
S6 chu k¥ trong 1 nam Ia: n’ = 54,772
Diém dit hang: B = 13,359

Thi du 5.2: (M6 hinh Baumol - Tobin va céng thitc cian
bac hai) '

Gia sir 1 ngudi c6 mét khoan tién mit V = 500008 dé chi
tiéu trong 1 nam. Ngudi d6 c6 thé gilt mot lwong tién mat




nhit dinh, phdn ¢on lai dem mua trdi khodn, tién mat cé loi
titc bang khéng con trdi khodn cé loi tic 1 = 0,01. M6i lan
mua, bdn trdi khodn cin bo ra mot khoan chi phi A = 208.
Hiy xdc dinh lugng tién mit ngudi dé gitt mébi ky sao cho ¢
loi nhét, néu viéc chi tiéu 1a déu din.

Gidi:

Gia st ngudi d6 chia mot nam thanh n ky gil tién mat,
mdbi ky lugng tién mit nhin tlr ban trdi khodn 12 C. Nhu viy,
chi phi co hoi 1a IC/2, con chi phi cho n lan giao dich mua
~ban trai khodn 12 nA hay AV/C. bai todn trén din dén bai
toan du trit v6i ham téng chi phi la: N(C) = AV/C + IC/2.

Dé dang nhan duge 181 giai theo coéng thic cita mod hinh
Wilson.

Tacéd: C = ,J—Z—?—V =14142$

Vdi bai todn nay ngudi ta ¢ thé «nh todn lugng tién
phét hanh cédn thiét dé ddm bdo qud trinh luu thong tién té véi
tdng lugng lwu théng clha mot quéc gia di duge du bdo.

2. Mot s6 mé hinh md rong tir mé hinh Wilson

Trong phdn ndy ta s& m& rong mo hinh Wilson déi véi
mot s6 tinh hudng thudng gip va chi ra 16i gidi cling nhu sy
thay ddi clha 1&i giai theo mot s§ yéu t§ duge xem [a quan
trong nhat trong iung mé hinh.

a. Bdi toan chon ngudn

Gia s nhu cau thuong xuyén mot loai hang la Q don
vi/nam. C6 thé thoa mén nhu cdu ndy tir hai ngudn, ngudn I
v6i chi phi dat hang A, vi gid hang vé dén kho C,; ngudn II




véi chi phi dat hang A, va gid hang vé dén kho C,. Chi phi du
trit tinh theo hién vat C, cho mdi don vi du trit/nam. Xdc dinh
chién luge du trit, tiéu thu téi wu trong diéu kién:

1. Khong cdn xem xét cdc yéu td khdc lién quan dén qui
trinh du trit va tiéu thu.

2. Nguén 1 1a san pham cia chinh co s& du tri tiéu thy véi
kha nang cung cip S don vi/nam (S < Q), ngudn II 1a ngudn
mua ngoai. Néu ngimg sén xudt thi toan bo thiét hai phai chiu
mbi nam 1 F,. Ngugc lai, néu chi phi thoa man nhu cau ¢ mac
S thi “thiét hai” uéc tinh 14 a (Q - S). Biét gid hang binralaP.

Thiét Idp mo hinh va Idi gidi

Trudng hop 1: Gié sir ching ta dua ra chién luge trén co sd
phén chia ngudn thanh hai phdn S va (Q — S) tuong ing véi cdc
ngudn 1 va II. Ta s& ching 14 ring chién luge 16i uu chi c6 thé 1a
mét trong hai cdch chon S = Q hodc S = 0, tic 14 mua hang chi ¢
mot ngudn.

That vay: Téng chi phi nguén I khi ddm béo S don vi hang
la:

F( q,8) =221, C[,%'H%+CIS

1
Gid tri cuc tiéu ham chi phi la:

. S
F(q,)= 6 '\JZAchm +CS

Tuong tu, téng chi phi tit nguén I cyc tiéu Li:
. S
E(q) == V24,00, +C,@- )

trong dé C01 ClIvaC,=GCl




Téng chi phi nho nhat:

F =%,/2AIQCO, +C,S+—Q-(;;—S,/2A2QC02 +C,(Q-S)

oF 1

= Q[JzA QCy —+/2A,QC,, 1+(C, - C,)

Ham t6ng chi phi Id mot ham don diéu theo S vi ddu ciia

%g khong phu thuéc S.

Nhur vay tdng chi phi s& cye tiéu tai mét trong 2 diém hoic
S=0néuF(S)>0hoic S=QnéuF(S) <0.

Keét luan nay cho phép lua chon mot nguén theo cich so
sanh tryc ti€p hai tri 56 sau:

F Q= y2A,QC;, +CQ vaF, (Q) = 24,QC,, +C,Q

Ngoai ra két luan nay con cho phép phan chia nguén néu
mot nguén han ché khéi lugng cung.

Trong cédc bai todn thyc t&, chi phi du trit ¢6 thé dugc tinh
theo céc cich khéc nhau hic dé C, c6 thé thay thé bing cdc dai
lugng twong ing. Céc phan tich trén khong phuy thuéc cich tinh
chi phi du trit nén 6 th€ ap dung cho c4c bai todn véi cich tinh
chi phi du trit theo mdi don vi hang.

Thi du 5. 3: Mot co sé kinh doanh mot loai hang v6i nhu
cdu 4500 don vi/ndm. Viéc tiéu thu 1a déu dan, hai nguén hang
c6 thé la: _

Nguén L: Chi phi dit hang A, = 2,5 triéu/lan, gid hang C, =
0,12 triéufdon vi.

Nguén II: Chi phi dat hing A, = 3 triéu/l4n vA gid hang C, =
0,11 triéu/don vi.
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Chi phi du trit tinh theo gid hang v6i he s6 [ = 0,05.
Dé xic dinh nguén mua va s6 luong mua, trudc tién ta so
sanh hai tri s6:

F.(Q) = 2A,QC;; +CQ vaFy(Q) = Vv24A,QC, +C,Q
trong d6 C,, =CIvaC,=CL
Ta cé:

F{(Q) = /2A,QC,, +C,Q = 551,619
F(Q) = 2A,QC,, +C,Q = 507,168

Vay chon nguén II véi lugng hang dat méi lan 12 q
= 2215,65 don vi.

Trubng hop 2: V6i nhitmg két qua phan tich & trén chiing ta
c6 thé thay viéc lua choq chién lugc san xuat, tieu thu dya trén
ham tdng lgi nhuan qua /téc so sdnh cdc gid tri sau:

*

+ Loi nhuan t6i da trong trudng hop mua ngoar:

7,(Q)=PQ-(F, + v2A,QC, +C,Q)
(10)
+ Loi nhuén t6i da khi t cung c4p S vi mua ngoai (Q —S):

7,(Q) = PQ .t%,/zAchol +C,8)+ %,/zz«a,gacu2 +C,(Q-9)] (11

+ Loi nhuan t6i da khi chi thod man nhu cu bang ngudn
tu san suét:

7,(Q) =PS—(S~,/2A,QCO, +CIS+a(Q—S)) (12)

Néu viéc thod man nhu cau 1 bat buée thi viéc fim 10i giai
cla bai todn khong xét dén (12) va gia ban khéng ¢6 ¥ nghia
trong qua trinh gidi bai todn.




Chuong V: M6 hinh Guén Iy &k

b. Bai todn véi giG vén

Chi phi du trif trong cdc cong thitc (10) — (12) ¢6 thé thay
déi theo timg tinh hudng cu thé. Ham chi phi ciing thay ddi dat
biét la khi chiing ta quan tam dén vin d¢ & dong vén hay gid
von. Gid von thuémg duoc xdc dinh bang 131 sudt ngan hang (1
sudt tién gl hoac tién vay).

Trude tién ta xét bai todn cd dién Wilson. Trong khi thiét
lap mé high chiing ta dd bo qua gid vén, mot yéu t6 thudng truc
trong mo1 bal todn kinh doanh. Gia sur gia von do béng 13i suat
danh nghia hang nam 1a r khong doi. Ham chi phi c6 xét dén gid
vén r c6 thé md ta nhu sau:

F@=Ar+A2+0,94r 8 0 (13)
q 2 2

V&1 G 1a chi phi duy trit tinh cho mét don vi hang trong thoi
gian T = 1 (ndm): Ham chi phi trén gid thiét ring moi chi phi
duge hoan tra sau méi chu ky du trit - tieu thu vi vay gid von r
chi lién quan dén tién dat hing méi ky va luogng hang du triy
trung binh trong kho tai 1 ky.Cyc tidu ham (13) qui vé fim cuc
tiu:

Di=A2+4(C, +10)
q 2
Lai giai don gidn 1a:
. [2AQ
a C,+1C

D(q‘) = o 2AQ(C0 + I’C)

F(q)=«!2AQ(C0+rC)+Ar+CQ (15)




Thi du 5.4: Mot nha mdy san xuft xi ming ¢6 téng nhu céu
Clinke mdi nam 14 40000 tan. Nha mdy c6 thé nhap khdu Clinke
theo timg hop déng véi gid 500 nghin dong/tan, v6i chi phi hoan
tét hop d6ng méi lan 12 2 triéu dong, chi phi bio quén 12 20 nghin
cho méi tan/nam. Hay Iya chon phuong 4n cung cdp Clinke cho
nha mdy néu 14 sust vay ngan hang 3%/nam.

Gidi: _

Ta c6 A =2000; Q = 40000; C,=20; r = 0,03; C = 500.

Theo (14)tacé: q = |22 _ 213809 (tdn).

Cy +1C

Téng chi phi thap nhat 1a;

F(Q) = {2AQ(C, +1C) + Ar+ CQ

= [2_*2000 * 40000 *(20+0,03*500)]"% -
© + 2000*0,03 + 500*%40000 = 20074893 {nghin déng).
¢. Bai todn thué kho

Gia sir mot hé théng du trix (chia mot co s&) ¢6 dung luong
kho cG dinh q°. M&i don vi hang & ddu chu ky dy trir vugt qua q°
phit sinh mét chi phi thué kho véi tj 16 k (k > 0). Vi tat ca cdc
dif ki¢n ctia mo hinh Wilson ta c6 thé lap ham chi phi theo
lwong hang dat méi 1dn q nhy sau:

leé_Q_.;_ICE..FCQ khiQSQO
No={ = 4 % o
N2=_+IC%+(I+k)Cq—2~q—+CQ khiq>q°
. q

Giai bai todn ndy, cling véi 1 giai thoéng thudng ta cén
tra 191 hai van dé;




- C6 cén thué kho hay khong?

- Néu c6 thi thué kho nhu thé nao?

Cac buoc gidai.

Budc 1: Giai bai todn véi ham chi phi N, trén mién q > 0.

Nghiém cia bai todn a q” = /% . Néu gid tri nay khong virot

qué q” ta c6 101 gidi clia bai todn q° = q°, va cau tra 101 kem theo
1a khéng cin thué kho.

Bude 2: Néu 181 gidi cia bue 1 13 o = [2;? > q°, ta tim

cyc tri ciia N, trén mién q > 0.

Diém cyc tri [ g = f(IzASC .
+

Chi ¥ 12 q; > q,vi vay ta cdn xem xét quan hé ciia diém
cuc tri ndy so véi °.

Hay quan sit cdc dé thi sau:

Hinh a m6 A trudng hop q, > q°loi gidi clia bai todn Ia
q" = q;, cAu trh 18 kém theo ia thue kho ¢6 dung tich v = o} - o,

Hinh b mé t4 tnrdng hop q, < q°15i gidi clia bai todn I q°
=q", cau trd I&i k&m theo I3 khong thué kho.
N(1) N(2) N(1) N(2)
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d. Bai todn bd tri khoang cho hang hay bai tedn té chitc
xép di _

Mot bai todn t6 chic sdn xudt dan dén bai todn du uit néu
trén nhu sau: Mot thu hang ¢é 16ng dung tich hiéu dung 13 Q,
ngudi ta c¢é thé phan chia dung tich nay thanh mét s6 khoang
hing trong méi lan ché. Viée thiét k€ méi khoang hang ¢ mot
chi phi ¢& dinh A. Viéc xép d& hang c6 thé 1am dong thdi & cic
khoang véi chi phi ¢6 dinh cho méi don vi dung tich la C. Thoi
gian x€p d& ty 1& nghich véi sé khoang hang chi phi luu bén c6
dinh theo thdi gian 1a C,. Cdn phan chia téng dung tich thanh
cdc khoang sao cho chi phi phét sinh tir cdc yéu t6 trén nhd
nhat. Thuc chét bai toan nay 12 mét bai todn té chifc san xudt né
khong mang tinh chét cia mét qud trinh du trit, nhung do nhiing
dat diém nhat dinh ngudi ta ¢6 thé mo ta bai todn nhu mét bai
toin dy trif va viét tim 1oi giai hoan toin twong ty nhu bai todn
Wilson.

Gia st ta chia n khoang véi dung tich q nhu nhau. Téng chi
phi duge xdc dinh nhu sau:

. Fn,g) =nA+CQ+ IC] =£+-(-:'—qT+CQ
n q Q

Ta c6 thé xic dinh bing thdi gian xép d& hang néu tau chi
¢6 1 khoang, vi vay ¢6 thé qui déi dé nhan duge T = 1.
Ham tdng chi phi ¢6 dang:

Fnq) =292, %44, CQ
¢ Q

Dung tich t6i uu clia mdi khoang x4c dinh theo cong thitc
sau:

-

q=Q (16)

£:308

Quéc dan..:.

_Trudng Dai hocKinh




hilong VEMS hinh quéin iy

Trén day 1a mot s6 bai todn ¢6 thé mo hinh hoi thanh mo
hinh Wilson v6i m¢t vai diéu chinh nhé. Diém chung ctia I6p
md hinh niy 1a cich mo6 hinh hod va cdch tim 1o gidi. Cic
cong thiic x4c dinh 13i giai twong d6i don gian. Tuy nhién,
tinh cht phic tap lai thé hién & viec phén tich cic yé&u 16 va
cdch thic triru tugng hog, hinh thiic hod dé ¢ dugc mo hinh
don gidn nhat ¢6 the, trén co sé d6 loi dung 11 giaj cd dién
trong mé hinh Wilson dé tim 151 giai cho timg bai todn cu
thé.

3. Mo hinh du trit tiéu thy déu, bé sung dan din

Mot trong nhitng tinh hudng kh4 phé bién trong thuc t&
x4c suat va kinh doanh 13 vigc b sung hang khéng tic thoi,
nguoi ta c6 thé vira san xuat vira tieu thu hay vira nhap hang
vira tiéu thy. Trudng hop duge xét sau day dugc gia thiét 13
viéc cung cip hang déu dan. Ro rang 1a n€u cudng do cung
cdp bing cudng do tieu thu thi s& khong cé du triy, vi vy ta
chi xét trudng hop cuong do cung cdp lén hon déng ké so véi
cudng dé tiéu thu.

a. Mo td bdi todn

Gid sir nhu cdu mot: loai hang trong th&i ky T (T = DaQ
don vi. Viéc tiéu thy hang 1a déu dan va thdi gian b6 sung hang
vao kho dugc ti€n hanh véi cuomg do khong d6i K don vi trong
thoi gian T = 1. Ta gia thiét ring K >> QvinfuK <Q th
khong can dat van dé du urit, Chi phi cho méi 14n dat hang 14 A,
gid don vi hang 13 C, hé s6 chi phi dv trit 12 I, thoi gian dat hang
la T,. Hay xdc dinh s6 I4n dat hang va luong hang dat méi l4n
sao cho t6ng chi phi bé nhat,




b. Thiét Igp mé hinh

Tuwong tu nhu mé hinh trén, ta ¢6 thé xem s6 lugng hang dat
moi 1an bang nhau va bing q, s6 14n dat hang s& 1 n =Q/g.
Vi Q << K nén trong méi chu ky du trit, tiéu thu t, c6 hai khoing
thoi gian t, - thdi gian ¢6 bd sung hang vao kho; . t, — thai gian
chi f8n hanh tién thu. . .

Néu goi lugng hang t6i da trong kho 1 S, ta ¢6 trong th&i
gian T = 1 néu nhdp hing lién tuc thi lrong hang du 13 K- Q;
trong thdi gian t, lugng hang du 1a S, vay: Sit, = (K-Q)/T hay S
=t (K- Q). .

Mt khic trong théi gian t, lugng hang nhép duge 1a g, nén g/t
= K/T hay t, = ¢/K. Tir d6 ta c6: S=qK-Q/K =ql-QK) va
¢6 50 d6 biu thi s6 lugng hang dv tri¥ trong kho nhr sau:

S § = q(1-Q/K)

t,t,"/-\

i= t,-l'tr . . =1
Ham t6ng chi phi 12:
F(q)=£+ICg(l—g)+CQ 1)
q 2 K

(Muc du tri¥ trung binh duoc tinh bing $/2 va § = (1 - Q/K))
Néu dat I' = I(1 — Q/K) ta c6 ham chi phi ciia mé hinh
Wilson trong d6 I thay bing I' va dé dang c6 1o gidi twong .




¢. Loi gidi

2A0Q

Luong hang dat t6i wu méi lan: q" = —a. 2)
- 1ca-9
K
va: D(q') = {2AQIC(1 - %) 3)
— F(q) = \/2AQIC(1 - %) +0Q @

S6 14n dat hang t6i wu: n” = Q/g”

Chu ky du trit - tiéu thu: t* = 1/n".

Diém dat hang trong trudng hop ndy cdn phan biét mifc B’
khi dang lam ddy kho va khi dang Jam voi kho.

Trude tién ta tinh: B = Q[T, — t".int(T/t)].

. NéuB<S =q (1-QK)thi B = B: Dat hang khi dang

lam voi kho. i

Néu B> S thi B = (K - Q)t" - B/Q): Dit hang khi dang
lam déy kho.

d. Phdn tich loi gidi

Céc phan tich trong m6 hinh Wilson hoan toan ¢6 thé sir
dung cho mé hinh dy trit tiéu thu déu, b6 sung ddn ddn. Mot 56
bai todn m& rong c6 thé dng dung dugc néu ta c6 thé tién hanh
dugc phép thay the hé s6 I bdi I’ nhw di néi & trén.

Sau day chiing ta chi xét nhiing phan tich riéng c6 cha mé
hinh nay: ’

+ Xdp xi bdi mo hinh Wilson va huy bo du trir
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R3 rang ty 1é Q/K 1a hoan toan xdc dinh, vi vy sy sai khac
cha 1&i gidi trong mo hinh ndy v6i mo hinh Wilson phu thude
vao gid tri Q/K. Néu Q/K = 0 thi thuc chit mé hinh tr& thanh
mé hinh bd sung tic thdi. Nguge lai khi Q/K ~ 1 thi coi nhu
khéng c6 du trit. '

Mo hinh du trit niy phit hgp v6i qud trinh té chic sén
Xudt - tiéu thu hon la qua trinh kinh doanh thuong mai Trong
dé cé thé xem K 12 nang luc san xudt mot mat hang chinh, Q
12 nhu ciu, A 1a chi phi chudn bi 1 dot sén xuét, C 1a chi phi
truc ti€p cho san xuit 1 don vi hang, T, 1a thdi gian chuan bi
san xudt.

+ Bii toan vé6i khdi lugng hang khong qua kho

So v6i mé hinh Wison, téng chi phi trong mo6 hinh nay
nhd hon, nguyén nhan 1a c6 1 khéi lugng hang c6 thé xem la
khong phai qua kho trong méi chu ky, do dé gidm dugc chi
phi du trit. C6 thé x4c dinh s6 luong d6 tai chién luge 16i wu
nhu sai: . ’
r=(q"-5)=q-q'(1-QK)=qQK.

Vé6i s6 chu k¥ Ia Q/q" vd véi T = 1 tdng luong hang

. QZ
khéng qua kho 1a: R = <

R’ ciing & mot chi tieu dé danh gid mot khia canh cla
chién luge du trit dang t8n tai. Trong thuc t€, R* khong phu
thudc céc chi phi, né chi phu thu¢c K va Q. Vi vay n€u doanh
nghiép thuc hién mot chién luge du trit g, ma lugng hang
khong qua kho 16n hon R” tige 12 nhu c4u I6n hon mic dy bao
hoic kha ning san xuat giam, ngugc lai khi lugng hang
khéng qua kho bé hon R” thi nhu cdu 1én hon mitc du bdo
hodc kha nang san xudt ting.




Chuoing V: M6 hinh quén i

C6 hai tinh huéng don gian 1a;

- Vin dé du bdo va didu chinh tdng nhu cdu: Q

- Vén dé danh gid nang lyc thuc 1€ ciia don vi: K

+ Tong nhu cdu Q: Khi tign hanh 1ap k€& hoach téc nghiep
cho mot thoi ky T, ching ta dua trén nhiéu ngudn thong tin  dé
xdc dinh tong nhu cau Q cho mot doanh nghiép, mot khu vir,...
Khéng thé va ciing khong c6 di kha ning xéc dinh chinh xic
Q. Chiing ta ¢6 thé cin cif vao tinh hinh dy trit - tieu thu cla
mot phan thoi gian dé hiéu chinh tham s¢ niy.

1. Gid sif trong thoi gian T = 1 ta 6 du bio mot nhu ciu
Q déu dan. Bang ning lyc cung cap K, sau thdi gian oT ta xdc
dinh duge lugng hang khong qua kho R, (hoc tuong iing 13
luong hang qua kho R, = aK - Ry). Nhur vay lugng hang khong
qua kho R, chinh 12 lugng hang thuc t€ tieu thu trong théd gian
oT = a.. Nhu cau thyc & s8 1a Q = R /at.

2. Loi gidi trong tinh huéng don gidn néi trén c6 thé
khong thye t€, do doanh nghiép luon c6 mot chién luge theo
chu ky. Vi vy chi san mot chu k hay c4 nam ngudi ta méi c6
khé nang danh gi4 lai thj trudng. Sau dly ta xét trudng hop thoi
gian sén xudt ban ddu Idm co s& ddnh gid Ja 1 chu ky:

Trong mét chu ky, gia st ta sn xust luong hang g, néu nhu
cdu ca nam 1a Q, lugng hang qua kho 13 S = q(1 - Q/K). Gia sir
luong hang qua kho thyc t& 13 S'khac S va thi gian san xust ciia
chu ky nay 1a t,’, nhur vay ta c6 thé thay q = t’K. Nhu ciu thue
t€ Q nhan duge tir phuong trinh § = 'K (1-QY/K).

Nghi¢m phuong trinh nay 13: Q' =K — Sal.

3. Trudng hop don gian nhat, co s& dénh gid 1a mét nam
s&n xudt va tiéu thu. Nhyv d3 néi & trén lvgng hang khéng qua
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kho 1y thuyét 1a R™ = % néu lugng hang khong qua kho

thye t€ 12 R khéc R ta ¢6 thé xdic dinh lai Q' nhi cong thic
sau: Q = JSK.

+ Khd ndng san xudr K: Hoan toan nhu trén, bai todn dénh
gid lai kha nang san xuét ciing c6 thé phan chia thanh 3 truong
hop tuong tu. Tuy nhién, cdn chi ¥ ring ddnh gid lai kha ning
cung cdp thutng chi ¢é y nghia khi ban than doanh nghiép
khong tr san xuat, hang hod nhan dugc tr mot hay mot s§
nguodn cung khdc. V€ mat k¥ thuat cling nhu tinh todn cu thé
khong c6 gi khé khan.

e. Thi du

Thi du 5.5 (bai todn co ban): M6t cd s& san xuat sam 16p xe
hoi cé cong suit thiét bi 2000000 bd/nam, nhu cidu tiéu thu
1400000 bd/nam. Chi phi cho mét 14n chuin bi sin xu4t 1a 4008,
chi phi san xuat mdi bd 1408$. Chi phi bdo quan ¢é hé s6 0,01.
Thoi gian chudn bi 1 dot sdn xuat 45 ngay.

a. Hiy phan chia nhu cau trén thanh cic dort san xnit sao
cho tong chi phi bé nhat.

b. Néu méi l4n san xuat 6000 bo thi chi phi cho méi bo Ia
1388%, c6 nén lam theo qui mé ndy khoéng?

Gidi:

Tém tit céc dif kién: _

Téng cong suat: K = 2000000 bd/nam
Téng nhu ciu: Q = 1400000 bo/nam
Chi phi dat hang: A = 400

Gia hang: C = 140
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Hes6chiphidutr: 1 = 0,01
Thai gian dat hang: T, = 0,123288 nim
Tinh theo ngay: : 45 ngay

Loi gidi ciia bai todn trén la:

a. Lugng hang dat mdi 1an sé la: q =51639, 77795
Luong hang cuc dai trong kho: s =15491,93338
Téng chi phi bé nhat1a:  F(q') = 196021688,7

Thai gian 1 chu ky la: t = 0,036885556
S5 chu k¥ trong 1 nam fa: n’=27,11088342
biém dat hang: B = 14552,72

Ta c6 B =Q(T, - tint(Ty/t')) = 17683,86 > S’ =15491,93338

Dit hang khi dang lam day kho.

b. Néu méi lan sin xudt 6000 bo thi tdng chi phi s& la:

F(6000) = 400 % 1400000/6000
+ 6000 (1 —1400000/2000000) x 130 % 0,01/2
+ 1400000, 138 = 179294503,3

Ta thdy F(6000) < F(q"), vy nén chon 16 hang san xuit mdi
14n 12 6000 bO.

Thi du 5.6 (d4nh gid lai nhu cdu): Mot doanh nghi¢p cung
c4p thudc bao vé thuc vat du béo trén dia ban minh cung cap
luong tiéu thy méi nam 1a 30000 don vi. Cong sudt thuc t&€ cha
doanh nghiép 1 45000 don vi/nam. Chi phi cho 1 14n chudn bi
san xusit 1a 2 triéu, chi phi san xuat tinh tryc ti€p cho méi don vi
thudc bao vé thuc vat nay la 200 nghin dong. Chi phi bdo quan

bing 15% chi phi sdn xuét tryc ti€p. Thoi gian chudn bi mot dot
san xuat 1a 1 thang.
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a. Hay xac dinh s6 don vi thudc cén sin xuat mdi dot sao
cho tong chi phi nhd nhit. Xdc dinh diém (luong thudc cdn
trong du trif) chudn bi san xuat.

b. Gia str véi phuong dn xdc dinh & cau a, tién hanh san xuat
tiéu thu .l chu ky nguoi ta thay lugng thuéc qua du trif 1 1000
don vi. Hay xdc dinh lai ©ng nhu cdu vi phuong 4n san xuat
ti€p theo.

c¢. Néu nam sau tinh hinh khong ¢6 gi thay déi so véi nam
hién tai thi chién luge san xuat tiéu thy nhu thé nao?

Giai:

a. Ta ¢6 thé t6m 1at bai todn trén nhu mot bai tudn du trir voi
cac dir kién sau:

Tong cong suat: K = 45000,00
Téng nhu cdu: Q = 30000,00
Chi phi dat hang: A =200

Hé s6 chi phi dy trit = 0,150 -

Don gid =0,200

Thai gian dat hang (s8 ngay) T = 30

V61 MH4, 101 giai cla bai todn la:

Luong hang dattét nhat la g = 3464,10
Luong hang t5i da trong kho  s* = 1154,70

Tong chi phi nhd nhat . N(q") = 6034,641
Thai gian mot chu ky t =0.1155

S6 lan dit hang n’ = 8,66

Piém dat hing R = 499,17

Taco B=Q(T, - int(Ty/t")) = 2465,753 > §* = 1154,7
Dat hang khi dang lam ddy kho.
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b. Gia sir chiing ta ti€n hanh san xuit va tiéu thu trong mot
chu ky theo két qua nhir dugc & cau a, lugng hang qua kho 1a
1000 don vi. Ta thdy lugng hang qua kho nh6 hon S* tic 1a kha
ning tiéu thy 16n hon hay tdng.nhu céu cao hon.

Xac dinh lai téng nhu ciu Q:

- Théi gian san xudt trong mét chu ky: t, = 0,07689

- Téng nhu c4u dy bdo lai: Q" = K - S/t, = 32009,6 (don vi).

Phuong 4n cho thoi gian con lai trong nam: Do thdi gian
san sudt tiéu thu cla chu ky dau khong c6 kha nang hiéu chinh
nén ta khong xét dén viéc b6 sung ndw cén cho chu ky nay.
Téng nhu cau chia thoi gian con lai ¢6 thé tinh nhu sau: Q = Q°
(1 -0,1155)=28321.

Téng cdng sudt con lai 1a K = K(1 - 0,1155) = 39802. Thorl
gian con lai 1a T = 0,8845.

Pé don gidn cho viéc tinh todn, trudc tién ching ta xem |
‘don vi théi gian 14 0,8845 niam. Hiéu chinh hé s& chi phi du trit
theo cong thic: T = 1'0,8845 = 0,132675. Thoi gian dat hang
qui wic 12 34 ngay.

Lai gidi nhan duge tix MH4 nhu sau:

Tong cong sudt: K = 39802,00

Téng nhu ciu: Q =28312,00

Chi phi dat hang: A =2,00

H¢ s6 chi phi dy trit= 0,133

Don gid = 0,200

Thoi gian dit hang (s6 ngay) T = 34

Két qud gidi bai todn

Luong hang dat t6t nhat 13 q° = 3845,02




Lwong hang t5i da trong kho s* = 1109,98
Téng chi phi nhd nhat N(q*) = 5691,853
Thoi gian mét chu ky ¢ = 0,1358
S6 14n dat hang n' =736
Diém dit hang B =490,14
Ta c6 B = Q(T, — t'int(Ty/t")) = 2637,.28 > S" = 1109,89
bat hang khi dang 1am dy kho.
Vi két qua trén: Trong thdi gian con lai ta chia téug nhu
ciu thanh 7,36 14n, m&i 14n san xudt 3845,02 don vi. Thisi gian

ctia méi chu k¥ sin xudt, tiéu thu 13: t* = £°0,8845 = 0,120115 =
43 ngay.

c. Téng nhu c4u nam sau: Q = 32009

Giai bai todn véi s6 liéu sau:
Téng céng suit: K =45000,00
Téng nhu ciu: Q = 32009,00
Chi phi dat hang: A=200
Heé s6 chi phidutrt = 0,150
Don gid = 0,200
Thai gian dat hang (s6 ngay) T = 30

Keét qua v6i MH4 nhu sau:
Luong hang dat 16t nht 13 q° = 3844,95
Lugng hang t5i da trong kho s” = 1109,99
Tdng chi phi nhé nhat N(q') = 6435,100
Thoi gian mot chuky t =0,1201




S6 Idn dat hang n” =832

Diém dat hang B’ = 492,7488 |

Ta ¢6 B = Q(T, - t'ini(Ty/t")) = 2630,877 > S = 1109,99

Dat hang khi dang lam ddy kho.

Thi du 5.7 (d4nh gid lai kha ning): Mot co s& sin xuit bot
giat, v6i trang bi k¥ thuat, lao dong, tién von,... wc tinh b thé
sin xudt 60000 tn/nam. Nhu ciu thi trudng chi & mitc 40000
tin/mim, chi phi cho méi dot chuan bi sin xuat I 1408, chi phi
san xufit tryc ti€p cho méi tn 13 9008, viéc tiéu thu c6 thé xem
la déu dan. Chi phf bio quin bing 0,01 chi phi san xudt truc
ti€p. Trong ndm t co s& nay dap ing vita du nhu c4u néi trén va
chia thanh 4 dot sin xuat, méi dot 10000 tn.

a. Hay xac dinh kha nang san xuat thue cha co sd trong nam
t. Bi€t ring lugng hang khong qua kho 1a 20000 t&n.

b. Nam t + 1 moi chi phi ting 10%; thoi gian dat hang 120
ngiy; tinh s lvong cdn sin xust méi dot sao cho tong chi phi
nho nhit; tinh diém dat hang twong ing.

Gidi

a. Lwgng hang khong qua kho trong trudng hop chon qui
mo 6t wu tinh duoc 13 R" = QY/K sfp xi 26666,666 tan. Nhu vay
luong hing khéng qua kho nhd hon mufc ly thuyét. Ta thay nr
cong thic tinh S lugng hing khong qua kho c6 hé tinh theo
cong thiic sau: R = Q%K. Ta ¢6 thé uéc tinh kha ning thyc cla
ca sir1a: K = QYR" = 80000 t4n.

b. T6ém tat s6 licu: (vdi gia thiét moi chi phi ting 10%)
Téng cong sust: K = 80000,00
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Téng nhu ciu: Q =40000,00
Chi phi dat hang: A = 154,00

He 56 chi phi du trik: 1= 0,010

Pon gid: C = 990,000

Thoi gian dat hang (sd ngay): T, = 120

Két qud gidi bai todn

Luong hang dit t6t nhat 1a q° = 1577,62

Lugng hang t6i da trong kho 12 S* = 788,81

Téng chi phi nhd nhat N(q") = 39607809,225

Thoi gianmotchuky ' =0,0394

S6 14n dat hang n"=25,35

Diém dat hang B’ =529,71

Ta c6: B = Q(T, - t'int(Ty/t")) = 542,6849 < S* = 788 81

Dit hang khi dang'lam voi kho.

4. Mé hinh dy trir trong truimg hop gi4 hang thay déi
theo s6 luong dat mua méi 1an (M6 hinh du trir nhiéu mic
gia)

Trong cac m6 hinh trén, ta gia thiét gid cia méi don vi hang
khong déi. Thue t€ do nhiéu 1y do khdc nhau, gid hang c6 thé
thay ddi theo qui mo cia 16 hang mua méi I4n, ching han ngudi
ta ¢6 thé chia cdc mic gid thanh: gia ban 1€, gid bén budn cp 1,
cdp 2, hay gid theo don dat hang c6 ng von... Néi mot cich
tong quat Ia gid m&i don vi hang c6 thé thay déi theo sd lugng
hang dit mdi l4n. Sau day ta xét mét mé hinh dai dién cho
trudng hop nay.




a. Mé td bai todn

Nhu cdu mot loai hang trong thai gian T 1a Q don vi. Chi
phi cho méi ldn dit hing 1 A, hé 56 chi phi dy tri 12 I, gid hang
thay ddi theo s6 luong mua méi lan q nhu sau:

néu q<s, gid ¢,
$; <q<s, gid ¢,
$5q<s3 gl c;

S Sq<sggidcg
S.15q gidc,
trong d6: s, < s, < ...... <8,
ta gois; (i=1,2,..., n) la cdc mdc thay déi gis;
c6 thé xem nhir s, =0 vd s, = +w; Vi ¢, >, >... >c,.
b. Thiét lép mé hinh
Dé don gidn cho viéc timi 191 gidi ta gia thiét i gian b3
sung hiang khong ding ké (b3 sung tirc thai).
Dit:

F(q) =é9‘+ICi ﬂ"‘CiQ
q 2

Day chinh 13 him t8ng chi phf néu mua hang véi gié c,
Ta c6:

[F(@ khi qe(0,s,)
F,(9) khi q€ls;;s,)
F(Q={ ..

E. (@) khi qels,,,s, )
| F(@) khi qels, o)




A TRINAD WD)

¢. Loi gidi
Theo gia thiét ta cé: Fi(q) > F, (@) >..> F{q) v4i moi gid tri
q> 0.

Goi q," 1a diém cuc tiéu ctia ham F(q) ta ¢é:

. [2AQ
q —1/——10. o)

do ¢, gidm nén ta luén c6: q; > q',y
mit khic: F(q) = CQ + 2AQ/q" < F,\(q.,") = C..Q + 2AQ/q",.,.
C6 thé mo ta-trén d6 thi nhu sau (trudng hop 3 mic gid)

F.(q)

o . 9 59293 S,

Vi céc dic diém trén ta ¢6 thé mo ta thuit todn tim gid tri
t6i vu q" nhu sau:
+ Truong hop hai micc gid

2AQ
1C,

Tinh q, =

+ N&u q," > s, thi lugng hang ddt 16 wu q =q,




S1 G q

+ Néu ¢, < s, tinh: Fy(s)) = ﬁg-l~-I£23-l';'—'+ C,Q. bay la gia
s

1

tri bé nhat cta ham tdng chi phi véi q = s,.

*Tinhq’, =, 1_’2—1“2—(‘); Fi(q") = y2AQIC +C,Q
i
(6 ba trudng hop c6 thé xay ra nhu sau:
néuFy(s,) <Fy(q,): thi q=s
néu F,(s,)> F1(CI;) : th q‘ = q;
néuF,(s,)=TF (q;): thiq" =q," hoic q =5,
(hai diém cuc tiéu)

C6 thé mo ta cdc trudng hop niy trén d6 thi nhu sau:
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Truong hop 1: Fy(s,) <Fi(a}); ¢ =,
F -F

\‘ F2
F(qa}) /

Fals4) “‘---["‘

L] * q
q,9: %
Truomg hop 2: Fy(s)) > Fy(a}): 4’ =4
F
/H "
Fyls:)
F(a) ]
- q
4192 5

Truong hop 3: q° =5, =g, .

~F
’,
ra
. ,
a ’
\‘ s 2
s ’,
A Y
»
" ‘\ 4
Fl((h) s /"
. ['-* q
q;9: 5
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+ Truong hop tong quat (n mikc gia)

Thuat toan: Thyc (€ ¢4 thé sir dung mot s6 thuat todn khic
nhau dé gidi bai todn trong trudng hop c6 nhiéu mitc gid. Dudi
day 1a mét thuat todn c6 thé sir dung tién lgi cho viéc tinh todn
thi cong, theo titng budc tinh.

Xét tir ham F, (q) d€ tim gid tri nhd nhat ciia ham F(q) trong
khoang [s,.,, + o), néu gid tri d6 dat tai diém cyc tri thi ta nhan
duge gid tri q” = q 1a gid tri tai d6 F(q) nhé nhat toan bo (véi q
< +oc); nguge lai ta 18y gid tri F(s,;) lam gid tri nho nhat dia
phuong.

Xét khodng [s,,, s,,) dé tim gid tri nhé nhat ciia F(q) biéu
hién bdi gid tr nhd nhét cda ham F, ,(q) trong khoang nay; so
santh voi gid tri nhd nhat trong khoang trudc...

Nhu vay, ta tim dugc q” khi nhan duge gid tri ddu tien q,”
€[S, §)-

Cuthé la:

+Tinhq,,

-Neéu q; 2s,,thiq" = q, gid tri nhé nhét cia F(g) 12: P(q’).

- Néu q,<s,,, tinh F,(s, ) va

+Tinh q ,,

-Néu q,, >s,,thitinh F, (g ) va so sanh gid trimdy  véi
F,(s..1), gié tri nho nhat twong dng cho biét luong q* 16 uu.

-Néu q, , <5, tinh F, (s,,) va

+Tinh q, ,,

- Néu q, ,2s_, thi tinh F, .(q.,)vi so sénh gid tri ndy véi
Fo.1(8,2) va F (s,,), gid tri nho nhat twong tng cho biét lugng q°
t6i wu. - "




- Néu q:.2 < Sn.as tiﬂh Fn-z (q;-3) bt

Tiép tuc thuat todn nay cho dén khi nhan duge q; € [s,,,5) v
tim duoc luong dat hing t6i wu g’

Cling c6 thé thyc hién thudt todn trén mot cich may méc
nhung don giin hon khi s6 mifc gid qua 16n nhur sau:

Tinh céc gid tri q, v6i k = n,n — 1,a - 2... cho dén khi nhan
duge q'; thod man diéu kién q; € [si4, )

Tinh {F,(s,.;) véis > it va Fiq;).

Tim Min { F(s,.,) véi s > i; Fy(q;) .

Piém dat gid tri nhd nhdt chinh 13 diém cyc bien tiéu cia
ham F(q).

D& dang tap hop céc thong tin c4n thi€t cho viéc tim 101
gidi trén mot bang c6 dang sau:

k Qx Sicq Min F(q)
— - -
n-1
n2

d. Thi du

Thi du 5.8: Mot cong ty kinh doanh mot loai béng dién,
téng lwong hang c6 kha nang tiéu thu 1a 10000 thingfmam.
Chi phi cho 1 1in dat mua la 20$; h¢ s& chi phi bio quan la
10%, cudng do ban ra déu din. Thi gian nhip kho khong
ding ké. Néu méi l4n dit mua tix 2000 thing tr& lén thi gid
| thing 1a 1208, nguoe lai gid 1 thing I3 120,5%. Xéc dinb




lugng hang mua méi 14n sao cho téng chi phi nhé nhét; tinh
thdi gian 1 chu ky dy trif va tiéu thy, tinh diém dat hing tuong
tng.

Gidi:
Day 1 bai todn c¢6 thé m6 hinh hod dudi dang bai toan du
trit 2 mifc gid, véi cic dir kién sau:

s Gldg

Téng nhu cdu Q = 10000 2000 120
Chi phi dit hang A = 20 0 1205
HesGchiphidyndl = 01
Thoi gian dit hang T, = 0,2465 nam
Tinh theo ngay 90 ngay
Tinh theo thang 3 thing
Thye hién thuat todn

qk) Fk)

182,5742 Viq, nhé hon miic s;, ta tinh:

F'(s,) = 1212100
182,195 _ Fq')= 120719
5

Két qua: Tacé q° =q, _
Lwong hang datméildn:  |o'5 182,19
Tdng chi phi bénhat: | F(@) 5 1207195
Thoi gian 1 chu k¥ = 0,01822
S6 14n dat hing trong ndm: | n'S 54,88625
Diém dat hang: B'= 97,21833




Thi du 5.10: Mét cira hang kinh doanh phén bén v6 co, nhu
cdu cha khu vyc 1a 20000 bao/nam, chi phi méi l4n dat hang 1a
508, he s6 chi phi du trif 1a 0,2. Gid hang tuy thuoc lvong hang
mua moéi 14n g nhir sau:

0<q<5000 gid 1 bao 1a 4,3%
5000 < q < 15000 gid | bao la 4,1%
15000 < q i 1 bao 12 43,

Hay xdc dinh chién Iuge dy trit sao cho éng chi phi bé nhat.
Gidi:

Tém tat cdc dif kién nhu sau:

T6ng nhu cdu Q = 200000 s, =15000|c, =4
Chi phidathaing A  E 50 s, = 5000 |c,=4,1
Hé s6 chi phi du trd I = 0,2 c, =43
Thoi gian dat hang T: = (0,246575

Tinh theo ngay = | 90

Loi giAi ciia bai todn:

Luong hing datmbildn: g (s 5000

Téng chi phi bé nhat: F*@)ls 84250

Thai gian 1 chu ki t |4 025

SG 14n dat hang rong nam: n° |5 4

[Diém diit hang: . B |4 4931,507

$. Bai to4n du triv nhiéu loai hang va bai toan véi cic
diéu Kién rang buoc

Trong cdc bai trén ta di xét I6p bai todn dir triv mot loai
hang, ciing véi céc gia thiét vé chi phi khéng c6 mot rang budc




ndo. Trong bai nay, chiing ta xét bai todn duy trit véi hai hugng:
md rong, d6 la bai toan dy trif ¢6 ring budc va nhiéu loai hang

Cic bai todn s€ duge trinh bay tir don gian dén phifc tap. Mot s6
bai todn s& dugc chi ra két qua ma khong trinh bay chi tiét thuat
todn.

a. Bai todn du trit mot loai hang cé rang budc

Don gian cho qud trinh thé hién ta xét m6 hinh Wilson v6i
rang budc vé qui mé kho.

Ching ta biét ring v6i moé hinh Wilson, qui mé kho coi nhu
tuy chon. Thuc € diéu d6 c6 thé khong ding, gia sir qui mo kho
cia doanh nghiép du trif chi & mic q°. Bai todn lap tr mo hinh
Wlison ¢6 thé pht biéu nhy sau:

AQ  ICq

Tim q 1am cuc tiéu ham: D(q) = 5

Véi diéu kién: 0 < q < ¢°.

aNuq’z2q = J%Q ioi gidi bai todn khong bi dnh
hudng boi rang bude vé qui mo kho.

b.Néug’<q = —2%1‘2

C6 hai tinh hudng co ban nhu sau:
1. Chap nhan khéng thoz mén nhu cdu, 11 gidi 1a: " = ¢°.
Téng chi phi la:

Yy

082 13
N@) = -2 1c8) QL (hay tw ching minh
2AQ 2 q

IC




cong thitfc nay véi gia thiét chia déu mic khong thoa mén cho
cac chu ky).

2. Dam bao thoa min nhu ciu Q véi cic théng tin bd sung
cdn thiét.

Mot trong cdc tinh hudng thong thudng di duge trinh  bay
trong bai todn thué kho & moé hinh Wilson. Nhu vay, ta phai cé
hé s6 chi phi du trit thué ngoai phu thém (k) nhu d3 duge trinh
bay. '

a. Bai todn du trit nhiéu loai hang c6 rang budc

D& dang nhan thdy ring trong diéu kién khong ¢6 mét dicu
kién rang budc ndo trong qud trinh du trit, tiéu thu thi bai toin
du trit nhiéu loai hang c6 thé phan chia thanh céc bai todn doc
lap. Vily do dé ching ta chi xét bai todn dy trit nhiéu loai hang,
¢6 rang buéc. ‘

+ Mé 1d bai todn

Gia st can du trit m loai hang v6i nhu cdu thudng xuyén
trong mdi don vi thii gian 14 Q, don vi (i = 1+ m). Chi phi cho
méi 14n dat hang loai i 14 A,, gid méi don vi hang loaiila C,
12 hé s6 chi phi du tri¥ hang i, hé s§ ding tich kho clia don vi
hang i 1a f. Cic gia thiét vé tiéu thu vi cung cip nhu mé hinh
Wilson. Hiy xdc dinh chién lugc du trit, tiéu thu t6t nhét, trong
cac truong hop: '

- Ca s¢ du trit ¢y mot dung tich kho f, cho m loai hang.

- Kha niing von cho méi chu ky du tri, tién thu han ché'la G,

- Théi gian du trit 161 da ctia méi loai hang t,.

+ Thiét Igp mo hinh va 15 gidi

Trudc tién cin phai ndi ring cdc tinh hudng néu trén dan




dén cic rang budc cua bai todn rit phong phd. Ching ta chi xét
moét vai tinh huéng v6i muc dich tim ki€m cich thié€t 14p mé
hinh va 131 gidi. V& mit 1y thuyét, cdc bii todn nhu trén luén
dan dén bai todn t61 wu phi tuyén, ching ta ¢6 thé nhan duge 11
giai nhd cdc thuat todn cia qui hoach phi tuyén. Trong théi han
nhat dinh vé€ mit cong cu, chiing ta chi dura ra 13i giai v6i nhiing
diéu kién c6 thé. Mac du cdc 10i giai duoe néu dudi day c6 thé
khong tdng quat nhung chiing ta c6 ¥ nghia thuc tién nhat dinh.

1. Bdi todn voi rang bude dung tich kho

Hoan todn tuong ty mo hinh Wilson ta ¢6 thé thiét 1ap bai
todn nhu sau:

Tim q = (q;, G5s---» ), 0 = (A, N,,... n,) khong &m, cuc tiu
ham

N(q,n) = i nA; + LG, %
=]

(1.5)
Zﬁ% <fo ,4q; =Q; 1=1+m
i=1

Bai todn (1.5) la mét bai todn qui hoach phi tuyén véi ring
budc tuyén tinh. Bai todn ndy ludn cé 180 gidi vi N(g) 12 mot
ham 16i trén mién q > 0, v6i mién rang buoc 16i déng va bi
chan.

Trong diéu kién c6ng cu todn hoc don gian, ta cé thé tim 101
giai cla bai todn nhu sau:

Budc 1: Gidi bai todn (1.5) bd qua céc rang budc

Zj}qi < f,» ta nhan duoc 101 giai nhu sau:

i=1




9= =5 (=1+m) (2.5)

Néu: 3" fq; < f,, ta nhan duoc 1di gidi ciia bai todn (1.5).

i=1
Day ciing la 10i gidi cda bai todn du trit nhiéu loai hang khéng
cd rang buoc.,

Néu: Y fig7 > f,, ta c6 thé chon mot trong cic cich gidi &
=]
budc 2.
Buse 2:
- Trudng hgp thod mén nhu cdu véi chi phi phu thém cho
viéc thué kho. Bai todn qui vé bai todn sau:
Tim q =(q;, 4,,... 9,,) khéng am, cuc tidu ham:
N(@) = i(&Ai +1L,G; A
w4 2

(3.5)
iﬁ'% =fo

im] )
Dﬁyl&baitoéncgcuivm,himugmngeumglﬁlgléz
LaA=3 QA +168 44 50, - £)
i=1 i i=l

Lai gidi ciia bai todn n6i chung khong biéu dién gidi tich.
Cu thé 1a tr diéu kién cdn ciia cyc tri ham Lagrange din dén
mot phuong trinh phi tuyén d6i véi A.

Tuy nhién, hdy chd § dén nghia clia nhan tr A, d& diang

nhén thay: gfi =~A . Nhu vay, A chinh 1a chi phi bién theo qui

0




mo kho, céch lya chon hop 1§ va don gidn hon cd 1a xé4c dinh thiét
hai khi phai thué them mot don vi dung tich kho: A = A,
Lgi dung ham Lagrange ta xdc dinh 19i giai clia bdi todn
nhd& cong thitc sau:
. 2Q,A,
VLG +24F
- Truong hop chép nhin khong thod man nhu cu, bai todn
chi ¢ 15i- gidi c6 § nghia khi b6 sung thong tin vé thiét hai do
khéng thod mén nhu cdu cla timg loai hang. Bai to4n trd nén
phifc tap hon nhiéu, ching ta chi ¢6 thé nhan dioc 181 gidi nhd
céc thuét todn qui hoach phi tuyén.

(i=1+m) (4.5)

Chiz y: V& mat 1y thuyét rang budc vé dung tich kho 13 qua
chat vi trir thoi diém bt ddu dir trit tieu thu (khi tit cd m loai
hang nhap kho), cdc thdi diém khac 1éng lwong hang Iwu kho t6i

da khéng phai Ia Z fq; . Hon nifa, véi céc loai hang tieu thy

i=1

thong thudng va déu dan thi thuc € khong c6 thdi diém bit dau.
Tuy vay, khi théi gian ting vo han (dt 16n) lvong hang t6i da
trong kho xap xi miic néi trén. Diéu ndy cho phép sit dung rang
budc dung tich kho dé tinh todn nhv da trinh bay & trén.

2. Bai todn véi rang bugc vén

Dé don gidn cho qud trinh tinh todn ta gi4 skt rang budc vén
chi dat trén luong tién tryc ti€p mua hang méi chu ky duy trir.
Thay cho rang budc dung tich kho ta st dung rang budc:

ZC 9; <C, . Hoan toan tuong tu nhu trong trudng hop rang

i=1

budc dung tich kho ta ¢ thé ti€n hanh gidi bai toén theo hai
budc.




Tuy véy, c6 thé xay dung mo hinh rieng cho bai todn nay
bang céch coi nguén vdn 13 vo han vi dua thém gid von vio mo
hinh, liic d6 ta c6 bai todn v6i gid vén cho m loai hang nhu sau:

Tim q = (q;, q5--., g,,) cuc tiéu ham:

F(q) = 2(Ar+AQ+c1i+qu'+CQ)
i=1 ql
. eas . . 2A.Q. )
Lo1 gidi clia bai todn la:q, = |———1 "L =1-+m).
glal cua bai toan la: g, IC, +1C. ¢ m)

Chiing ta c6 thé sir dung ciing liic nhidu rang budc cho bai
todn duy tri nhi€u loai hang. Nhung cdn chd ¥ ring, gidi han cia
cong cu khéng cho phép md rong bai todn qué muc. Trong
trudng hop cén thiét ta c6 thé ding cdc mo hinh 16i wu khac dé .
nhédn dugce 16 gidi chinh xdc va d& dang hon.

1. MOT SO MO HINH VOI CAC YBU TO NGAU
NHIEN

Cic bai toan diéu khién du trit din dén mo hinh trong d6 c6
nhitng yéu t6 ngiu nhién rdt phd bi€n. Viéc nghién ciu chiing
c6 thé dugc dé cap duéi nhimg géc do khéc nhau, twy thuée
muc dich nghién citu va cong cu cé the sit dung. Sau day ta chi
nghién citu mét s6 bai todn diéu khién du trit d& cap dén tink
ngau nhién ciia mét yéu 15; hon nifa cic y&u t6 ngiu nhién ciing
dugc xem nhu da bi€t qui ludt phdn phéi xdc sudt cia né. Nhu
vay, cic nghién cifu dii 12 rat_cu thé cling chit yéu mang tinh
phuong phip, nhé d6 ta c6 thé nghién citu nhimg bai todn tuong

tu.




.- GIAO TRINH MO HINH TOANKINH-IE?, 1

1. M6 hinh du trir mot giai doan
Phdn nay ta xét mot mo hinh nhu céu Q 1a mot bién nglu
nhién. M6 hinh nay twong \mg v&i bai todn dy trit 1 giai doan.
Tuy véy, ¢6 thé sit dung dé x4c dinh téng lugng hang t6i wu cho
mot thoi ky T khi nhu cdu ¢6 tinh ngéu nhién.
a. Mo td bai todn
Nhu cdu mot loar hang trong théi k¥ T 12 mét bién ngau
nhien Q twan theo qui luat phan phéi xdc suit F(q), v6i trung
binh vi phuong sai hiu han. Ngudi kinh doanh c6 thé mua véi
gid C, va ban véi gid C, (C,>C,), viéc khong thoa man nhu cdu
din dén t6n thit 13 C, d6i vé6i 1 don vi hang thi€u, s6 hang thira
s& phai bdn vdi gid C, (C, < (). Hay xdc dinh  luong mua Scod
loi nhuan k¥ vong 16n nhat trong thoi gian T.
b. Thiét lip mé hinh
+ Trudmg hop Q 12 bién ngau nhién roi rac:
Néu goi S 1a luong hang cdn mua thi lugng hang tiéu thu
“duge trong thoi gian T 12 Min (S,Q), nhu viy lgi nhudn trung
binh (véi Q rdi rac) c6 thé tinh phu sau:

Vi luong mua S, néu nhu cfu Q < S thi xuét hién lugng
hang thira, vi Q ngau nhién nén hrgng hang thixa (S - Q) ciing la
bign ngau nhién. Xéc sudt cé lugng hang thira (S — Q) 15 rang la
xdc sudt d€ nhu cdu bing Q: P(Q).

Tit d6 ta ¢6 thé tinh loi nhuan trung binh véi diéu kién nhu
ciu Q< Sl1a: Dy(S) = T(C,Q -GS + G5 — QIPQ)

Nguge lai, khi nhu ciu Q > S, xudt hién tinh trang thi€u
hang va gay nén tén that do thi€u hang. Xdc suat c6 lugng hang




thi€u (Q — S) ciing tinh tuong tu nhu trén: P(Q). Vay lgi nhuin
trung binh véi diéu kién nhu cau Q > S la:

DyS) = LCS -GS + CQ - SHPQ)

Ta c6 ham tng loi nhuén trung binh: D(S) = Di(S) + Dy(S).
Véin dé con lai 1a phai xdc dinh luong mua S sao cho tdng loi
phuén trung binh 16n nhét.

Ki hieu: P(Q = S) 1a xdc suat (Q =S) vaP(Q < S) 1a x4c sudt
(Q < ), ta c6 thé tinh dugc céc bidu thic sau:

DS+ 1)—D(S)=C, —Cy + C,— (C, + C,—~C)PQ <S+1)

D) -DES-1)=C -C,+C,—-(C, + C,—-CH)PQ<S)

Piém S* t6i wu phii thod man diéu kién:

D(S* + 1) -D(§*) <0

va DE*)-DE*-1)20
. C,-C,+C, .
firc 1a: HQ(S*)SW <P(Q<S +1).
%:—i%(—é—j;mthﬁykhico>C,véC1>Cottﬁ0<u< L.

Nhu vay $* chinh 13 phan vi méc o cha phan phéi F(g). C6
"thé mo ta két qua nhu sau: -

dita =

F(Q)

-

S S+1




Trong trudng hop o = P(Q < S* + 1) ta ¢6 hai 1di giai S’ va
S’ + 1. Tuy nhién, trong thyc t€ ta c¢6 thé khdng quan tam nhiéu
dén kha nang nay vi hai 1§ do: Thit nhat 12 hai gid tri gdn béng
nhau va S* luon 1a mot nghiém; thit hai 13 ham loi nhuin duge
tinh nhu gia tri trung binh cha mét phan phi xdc suat.

Thi du 5.11: S6 hop thit ban duge trong mdi ngay tai mét
cira hang 13 dai lugng ngiu nhién tuan theo qui luat Poit x6ng
~ véi trung binh 14 20 hop/ngay. Xidc dinh s6 lugng cdn mua ciia
clta hang trong ngay dé dam bao 1gi nhouin trung binh trong
ngay 16n nhat. Bi€t ring gid mua buén mbi hop 1a 15000VND,
gid ban 1& 13 18000VND. Cira hing udc tinh thiét hai khi khong
thod mén nhu cu (vi mit khich) 1a 1500VND/1 hop, nguoe lai
mbi hop khong ban dugc phai bido quin va phai bin vdi gid
13000VND. ' '

Gidi: |
Bii todn trén c6 thé mo ti dudi dang todn dur trit mot  giai
doan vdi cic tham s san: C, = 18000; C, = 15000; C.=

13000; C, = 1500; ta c¢6 a = 0,6923 tra bang phéin pho'i Poisson
v@i trung binh 20 ta c6: Q¥ = 22.

+ Trudmg hop Q lién tuc:

Trong trudng hgp phan phéi ciia Q lién tuc ta c6 thé lam
twong tu v diém S xdc dinh sao cho: F(S") = a, trong d6 F(q) 1a
ham phan phéi xdc suit clia nhu cdu Q. Néu biét ham mat do
xdc sudt clia Q 12 f(q) thi xdc dinh S nhe cong thic:

[f(q)dqza.Nhuvay S 12 phan vi mic a cia Q.




-8
That vay, tacé: D,(S) = [(C,q-C,8+C,(S-9)f(@)dg

va DS= [(Cq-CS+C,a-S)f(a)dq
5
Tir d6:

S
D(S) = (C,- Gy + CISU-F(S) +(C, - C) [af (g

5
+(C,~C,)SF(S)-C, [af(q)dq

L4y dao ham ham D(S) v cho D'(S) = 0 ta ¢6 két quiz nhu
trén.

Thi du 5.12: Nhu ciu phin dam trong nim ctia moét khu vuc
do cong ty A cung cdp la 1 dai lugng ngiu nhién phan ph6i
chuin véi trung binh uSc lugng 12 M(Q) = 12000 tan, d6 léch
tiéu chuin duge ude luong 13 40 tin. Gid mua vao 13 120$/tdn,
gid ban ié thong thudng 12 140$/tdn. Viéc cung cip thi€u méi
tin so véi nhu cfu s& 1am that thiét 30$, lwong t8n kho cudi ky
chuyén sang k¥ sau véi gid ban 115$/isn. :

a. X4c dinh lwgng hang mua sao cho tdng lgi nhuén cao
nhat.

b. Gfi bai todn trong trudng hop tinh hinh hang nim duge
mo ta nhu trén, theo s§ lugng tinh todn & cdu a. Biét chi phi du
trit tinh theo gid mua vdi he s 0,05; chi phi dat hang mot 14n
120%.

Giai:

a. Theo céc dii kién trén ta ¢6: C, = 140, C, = 120,

C,=115,C, = 30.

tachH: a=09.




sit dung thuat todn lip nhiéu vong d€ nhan duoc 191 gidn
Cin tim S’ sao cho ®{(S" - 12000)/40] = 0,9. Tra bang phan
phdi chudn ta c6: Uyg = 1,28;
vay: S = 1,28 x.40 + 12000 = 12051,2 (tan)

b. V6i Q" = §* = 12051 ta giai bai todn Wilson va nhan
dugc két qua sau:

Luong hang dit t6i wu méi 14n q" = 694,29

Téng chi phi du trit N(q") = 120 x 0,05 x 694,29 =
4165,74

Nhu vay thue t€ gi4 tinh dit cho méi tan la:

C,, = 120 + 4165,74/Q" = 120,346

Tr& lai tinh a = 0,9008 ta thdy gid tri nay khéng sai khic
dang ké so véi gid tri ban ddu, vay ¢6 thé chon t6ng luong Q
= 12048 va q" = 694,29.

Chu y:

- Truong hop don gian la Cs = 0 nic 14 lugng hing thia
phii huy (chang han, cic loai vaxin, thyc phdm tuoi séng, rau
© qua,...)

Ta ¢6 o = 1 — C/(C, + C,), nhu vay ty & C/(C, + C,) chinh
1a xdc sudt chia bién ¢6 (Q > S%), ty 1& ndy cho biét kha ning
thi€u hang tai phuong 4n t6i wu, ty 1¢ nay tang néu nhu gid
mua vao so véi gid ban ra chénh léch nhé, dong thai thiét hai
do khong thod man nhu cdu khong qua 16n.

- Nhu vay da trinh bay, Q dugc xem 14 bién ngiu nhién, vi
vay sau khi xdc dinh Q" = 8’ ta cdn gidi bai todn tim chién lugc
dat hang chd méi thdi ky. Trong trudmg hop ndy gid hang dng
véi mé hinh Wilsor:-phai bao gdm gid mua, chi phi du trit, chi
phi that thiét tinh cho m6i don vi hang bi thiéu hut tai chién




lwge du trix 16i wu. Viéc phan bai todn thanh hai buéc gidi nhu
vay chic chin khong cho ta phuong 4n t3i wu todn bo, vi vay
c6 thé gin diing. _

2. Mé hinh du trit cé bio hiém

Khi xét bai todn du trit don gian, ta gid thiét ring thoi gian
dat hang cG dinh 1 T, tir d6 x4c dinh dugc diém dat hang B'.
Nhu vay, hang trong kho vira hét 13 ¢ hang bé sung. Tuy
nhién trong thuc t€, thoi diém dat hang c6 thé 1a mét bién"
ngau nhién tuan theo mot qui tuat phan phéi xdc sudt nio dé.
Trong trudng hop dé di cho viéc tiéu thu 12 déu dan thi lugng
hang tiéu thu trong thot gian dat hang cling tré thanh mot bién
ngu nhién. Diéu d6 c6 thé din dén tinh trang thi€u hang trong
thoi gian dit hang va c6 thé gay nhitng thiét hai nhat dinh cho
cac hoat dong kinh t€ — xa héi. Trong nhiéu trudng hop, hau
qui clia viéc thi€u hang 12 rdt 16n, ching han: Khi xét viec du
trit thudc phong dich, dy trif vat litu cho quéd trinh san xust
lién tuc,... Trong tinh huéng ndy cdn xic dinh mot Irgng du
trif, nhim dam béo qui trinh hoat déng kinh t€ - xa h6i c6 lién
quan khéng bi gidn doan v6i mét xic suat cho phép (miic tin
cdy, do an toan). Lugng d trit d6 goi 13 luong dy 1rit bdo
hiém. Ta c6 thé t6m tit cdc noi dung trén bing bai tosn dudi
day..

a. M6 td bai todn

Gid sir trong thoi ky T = 1, tdng nhu cdu vé mot mat
hang 1a Q don vi. Chi phi méi 14n dat hang 13 A, gi4 hang 1a
C, h¢ s6 chi phi bao quan theo gid 12 I, thoi gian dat hang 1
mot bién ngdu nhiénz déng nhat trong méi chu ky du trir -
tiéu thy, c¢é phan phéi xidc suit G(r) véi trung binh va




phuong sai hitu han (trong hdu hét céc trudng hgp c6 thé xem
la7 phan phéi chudn). Viéc b4 sung hang tic thoi va tiéu thu
hang dién ra déu dan theo thoi gian. Hay xdc dinh luong hang
cin mua mdi ldn va 1 luong du it bio hiém R sao cho kha
ning thiu hang khong 16n hon o dii nhé va téng chi phi nhd
nhit.

Nhu vy, véi viéc bé sung lugng dy trit bio hi€m R, s& dam
bio thoa min nhu cdu tiéu thu tai moi théi diém véi mic tin
cay(1 — a) cho trudc.

b. Thiét lap va phdn tich mé hinh

Goi lwong hang tiéu thu trong thoi gianvla Q, thi Q, 1a
mot bién ngiu nhién, DE gii bai todn trong trudng hop nay thay
vi xét tinh ngiu nhién clia thoi gian dat hangz, ta xem nhu
luong hang tiéu thu trong thdi gian d6 la mot bien ngau
nhién Q_, tuan theo mot qui luat phan phéi xdc-sudt nao d6, véi
trung binh va phuong sai hitu han. Gia sir ta bi€t qui luit phan
phi ctia T, vi viéc tiéu thu 1a déu din nén c6 thé suy ra qui luat
phan phdi clia lugng hang tiéu thuQ, trong th&i gian dat hang
(e t€): |

T, = (r - t".int(7t*)) ]a F(Q,), trong d6 " 1a chu k dy trik -
tieu thu t6i w. Bién nghu nhiénQ, xéc dinh theo cong thiic
Q,=Q.T.. Néur phan phdi chudn hiQ, ciing phan phdi chusin
v6i trung binh 13 Q x M(T, ) va phuong sai 1a Q*x IXT,), trong
dé M(T, ), D(T. ) 1a trung binh, phuong sai ciiaT, . Bai todn trén
¢6 thé xem 1 bai todn du trit theo m6 hinh Wilson cong véi viée
xdc dinh lugng du trit bio hiém R sao cho trong khoang thoi
gian 7 luong hang titu thy Q, vuot qué (B' + R) vdi xdc sudt t5i
da Ia 0, d6ng thdi tdng chi phi bé nhat. Viec gidi bai todn c6 thé
- chia thanh hai buée nhu sau:




Truéc tién, giai bai todn Wilson véi T, 12 trung binh
ciia 7 . Ta nhn duge lugng hang dat méi 14n ¢, thdi gian mot
chu ky € va diém dit hing B" (B" chinh la di€ém dat hang
trung binh). '

Véi lugng du trif bao hiém 14 R thi c6 thé mo té sg 46 kho

nhu sau:

q+R

B* \ < \ \
R N \
A N AN
- N - t
0 Tf Tr

Sau d6 ta xdc dinh R sao cho: P(Q, > B’ +R) <a.Theo
hé¢ qui dinh 1y cong vdi hai bién c6 dsi lap ta cé:
P@Q, >B +R)<1l-a.

Goi phin vi miic 1 — a ciia phan phéi F(Q,)1a F_, (ti¢
1a P(Q < F_)=1-0)tacinchon Rsaocho: B"+R > F,
hay R > F,_- B". Vi chiing ta mudn t6ng chi phi (ké ci chi
phi phét sinh cho du trit bio hi€m R), do d6 cin chon luong
bdo hiém t6i thiéu R" I:

R. = F]_a _ Bt ’

Trong trudng hop dé du tri¥ trung binh trong kho s€ la:
0,5q* + R* nhu vay phét sinh hai khoan chi phi 12 chi phi-
mua lugng du trit bio hiém R": CR” va chi phi dy tri¥ lugng
bao hiém dé: ICR*. Khi d6 ham tdng chi phi dat gid tri nhd
nhat:

N(q' R =IC(q +R) +C(Q +R")




Thi du 5.13

M6t co s& sdn xuét xa phdng cén sir dung méi nam 11,88
tén xidt, qui luat ticu thu déu theo thoi gian, théi gian nhap
kho khong déng ké. Chi phi mdi lan dat hang 60$, gia méi tin
xiit 850%, chi phf dy trit bing 10% gi4 mua. Thoi gian dat hing
laz c6 phan phoi chudn véi trung binh 13 60 ngay va dé lech
chudn ]a 1 ngay, véi thdi gian d6 trung binh méi ngay co s& ticu
thu 1a 33kg (33 = 11880/360) hay 1980kg trong 60 ngiy va do
lech chudn 13 33kg (33 = 1x33). V6i miic béo hiém c6 do tin cay
0,99, hay xéc dinh lugng dy trir bao hi€m sao cho tén that it nhat,
tinh tng chi phi dim bio du trir cho sin xust.

Gidi:

Trude hét, ta tinh lwong hing mua méi ldn t6i vu: " = ’Z—Qg q
= 4095 (kg); tir d6 ta ¢6 thoi gian méi chu ky dy trik - tiéu thu Ia ¢
=q'/Q =0,341(nam). Ta ¢6 diém dat hang B = 2000(kg).

Véi mifc tin cay 0,99 ta cdn x4c dinh luong du trit R’
=Fy5 — B  hay B" + R* > Fy; trong d6 B* + R phan phdi chudn
véi trung binh 1a M(B” + R) = 33kg/ngay x 60 ngay = 1980(kg),
do 1éch chudn o, = 33.

Ta c6 Fygo = 1980 + U, .. 33 = 1980 + 2,32.33 = 2056.56.

Vay R" = 2056,56 — 2000 = 56,56(kg).

Lugng du trit trung binh trong kho la:

2047.5 + 56,56 = 2104,06

Tix d6 ta tinh ham t6ng chi phi nhu sau:

N(g*,R*) =IC(q* + R*) + C(Q + R¥)
=0,1<0,85(4095 + 56,56) + 0,85(11880 + 56,56) = 10151,3$




i

Trén day ta di nghién ctiu mét s6 md hinh quan 1y dy trir
don gian, c6 rat nhiéu van dé vé (6 chic sdn xudt kinh doanh cé
thé mo hinh hoa theo cdch thic nhu trén. Viéc mo hinh hod va
tim céc chién luge ¢6 thé lam twong tu va ¢6 thé tim cdc mod
hinh nhu vay trong cac tai liéu tham khao.

Bai tap chugng V

1. Mét clra hang kinh doanh mét mat hing dién tl, nhu cau
vé mat hang nay trong khu vuc 13 40000 don vi/nam. Gid mua
mbi don vi 12 148, chi phi bdo quin mbi don vi tinh ty 18 véi gid
mua theo hé s6 0,05. Chi phi cho méi 14n lién hé va hop déng
mua hang la 120$. Thoi gian tir lic bt ddu 1am hop déng dén
khi c6 hang vé dé bdn 1a 3 thing.

a. Tinh lugng hang dit mdi ldn sao cho téng chi phi bé nhat;
xéc dinh thai gian mdi chu k¥ mua va tiéu thu hing; mitc hang
con lai trong kho vao thdi diém cdn tién hanh lém thi tuc mua
hang cho chu ky sau.

b. Vé dé thi minh hoa va du'a Vao dﬁ th: mf) ta hﬁnh vi ho‘p
1y cha cira hang khi c6 ha gid cho 16 hang 16n hon hodc  bing
Sp- - | |

¢. Néu cira hang nhin dugc mot bio gid mdi cia mot co sG
khdc vdi don gid 13,5% nhumg tién lién hé va hoan t4t hgp ddng
mua hiang mdi 1an 14 125$ thi ¢6 nén lya chon mua & ¢o s& méi
hay khéng?

2. Nhu cdu mot mat hang d6 dién dan dung tai mot thi
xa do mdt cong ty thuong mai cung ¥ng hang nam la 30000
chiéc, gid mua méi chiéc 4%, chi phi dy tri tinh theo khéi




lugng hang luu kho méi chiéc 6$/nam. Chi phi cho méi ldn dat
hang 50%. Vigc tiéu thu déu dan va thdi gian nhap hang vao kho
khong ddng ké.

a. X4c dinh lugng hang dat méi 14n t6t nhat va diém dat
hing tuong tmg néu thdi gian dat hang la 3 thing.

b. Gia sit co s& ban hing muén coéng ty mua vdi s6 lugng
m&i 16 16n hon muc tinh duge & cau a, co s& nay du dinh s€
ha gid hang 10% cho 16 hang t6i thiéu 1a S chi€c, nhiing lai
mudn cong ty mua mdi 16 ¢6 56 lugng tSi thiéu d6 thi cdn dat
S trong khoang nao? Trong trudng hop d6, néu cong ty khong
mua méi 14n 16 hang S thi s& chi mot chi phi co hoéi 1a bao
nhiéu? _

3. Mot co s& ch€ bién luong thyc du bdo tdng nhu cdu
nguyén liéu chinh hang ndim 12 120000 t4n. Viéc ticu thu déu
dan va thdi gian nhap hang vdo kho khong dang ké. C6 hai
phuong thifc mua nguyén Liéu nhur sau: '

Phuong thirc 1: Mua mbi dot 1Y téng cong ty luong thuc
véi s6 lugng tuy chon gid méi tdn 1a 2408, chi phi bao quan
bing 12% gié mua, chi phf giao dich, t8 chic mua méi lin
1a 1508.

Phuong thitc II: Chia déu téng nhu cdu thanh 4 lin dat
mua, gi4 mdi tdn s& 1a 225$ va chi phi bdo quin bing 15%
gid mua, chi phi giao dich, t8 chitc mua méi 14n nhu phuong
thic L.

a. Nén mua theo phuong thic ndo, néu dinh chién lugc sai
thi thiet hai téi thi€u la bao nhiéu?

b. Néu 1éng nhu cdu hang nam tang 10% va gid ca cling
tang 10% con chi phi giao dich, t6 chiic mua khong déi thi nam
sau nén mua nhu thé nao?




4. M6t tram bdo xang méi thing tiéu thy 16000 kg, cuing
do tiéu thu déu va thoi gian bd sung xang vé b6n chifa c6 thé bd
qua, chi phi ¢6 dinh cho mdi 14n mua tir nhi cung c4p 1a 1008,
gid mua tir nha cung cip 0,28%/kg, chi phi bado quin gém hai
phdn: Chi phi ¢§ dinh mdi thing 320$ khong phu thudc s6
Iugng trong bdn chita va chi phi tinh cho méi kg méi thang bing
15% gia mua. Hay cho biét cdc gid bdn ra t6i thiéu d€ tram thu
duge tir méi kg s8 tién 18 khong duéi 0,028; mudn ddm bio miic
141 d6 tram cdn du trit nhy the nio?

5. M6t ngudi du dinh m& moét clra hang ban ruou, co s tu
vin thuong mai di cung c#p cic s¢ lién sau: _

Tdéng nhu cdu hing nam trong khu vic do cira hang cung
cip 1a 14000 thing. Gid méi thing vé dén cita hang 12 1443, chi
phi cho k¥ hop déng mua bdn méi 1dn ¢§ dinh 12 1008, chi phi
béo quan vi khoan 13i tién giri gop hang lai bing 7% gid hang
(khéng tinh chi phi hgp d6ng mua bin).

Hay x4c dinh tdng s6 tién t6i thi€u cdn c6 dé ngudi nay
c6 thé mua bén hing, dip ng nhu cdu theo cdc dir bio néu
trén, bi€t cudmg 46 tidu thy déu va thdi gian nhap hang khong
dang k€. Thoi gian tif khi 1am hop déng dén khi cé hang Ia
mot-thing.

6. Vi cic dit kién cia mo hinh Wilson

a. Hiy tim biéu thifc cho biét khi ting téng nhu cAu, chi phi
mua hang va chi phi dit hing cing mifc 1% thi téng chi phi nhd
nhat tang bao nhieu %. Nhan xét gi vé gid tri bidu thic nay tai
qui mo t6i vu, giai thich.

b. Gia sir h¢ théng kho ¢6 san véi dung tich kho M, 16n hon
qui mé t6i wu trong mo hinh. Vi vay ngoai chi phi dy trit tinh
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theo gid dd néu trong mod hinh mébi don vi dung tich bo tréng
chiu moét thiét hai 1a p. Hay néu cdch gidi quyét ¢6 lgi nhit va
minh hoa bang mot thi du cu thé.

7. Mgt cira hang bén 1€ hrbng thue bao dam luong thuc cho
moét khu vie dan cu véi t6ng nhu cdu hang nim 13 60000 tan.
Chi phi cho méi l4n t6 chiic mua t téng cong ty 1a 2008, gid
mua méi tdn [a 3008, chi phi bao quan bing 20% gia mua. Cita
hang ¢ mot hé théng kho véi dung tich M = M, tdn. Lugng
hang méi lan clra hang dang mua ding bing M,,.

a. Hién tai ngudi ta thay rang viéc tang dung tich kho la cdn
thiét, nham gidm téng chi phi. Hay xdc dinh lugng gidm tdng
chi phi khi tang dung tich kho theo M.

b. Nén tang dung tich kho nhu th€ nao dé tiét kiém nhat néu
nhu hé s6 chi phi bao quan véi 16 hang mua méi 1an trén miic
M, bang 22% gid mua (céc diéu kieén khac khong thay ddi).

8. Nhu ciau mét loai thuGe chifa bénh thong thudng hang
nam la 960000 hop, mot cong ty duge du dinh cung cip s6
thudc nay tir moét co s& san Xudt ¢6 cong sudt du tinh 1600000
hop/ndm. Chi phi che méi dot chudn bi san xuat 1a 2508, chi phi
san xuat moi hop 1a 123, chi phi bdo quan bang 20% chi phi sin
xuat. Cong ty ¢ mot kho di 16n dé bao quan, viéc tiéu thu coi
nhu déu dian va cudng G6 san xudt trong mdi ky khéng déi.
Trong nam ddu, cong ty dé chia thanh 6 dgt san xudt bang nhau
va cung cap vira da nhu ciu. Kiém tra thay luong thuéc qua kho
1a 500000 hop.

Hay xdc dinh lai kha nang sin xuit cha co s& trén va dit ké
hoach san xudt cho cdc nam sau véi gia thiét cic yéu té khic
khong thay ddi.




Néu c6 thé mua tir mot nguén khéc vdi kha ning cung cip
khong han ch&, thoi gian nhip hang vao kho coi nhu khéng
ding k&, gid mua méi hop 108, chi phi giao dich hoan tat hop
déng méi 14n 400$ thi ¢6 nén mua hay khong trong hai trudng
hop:

- Khong chiu khdu hao co s& san xudt bi bo khong.

. Mé&i nam khong sén xudt kh&u hao khong phai chiw
132 1000%. '

9, Xét mo hinh dy tr& x4c dinh lugng hang mua mdi nam
rong diéu kién nhu cdu Q phan phéi chuin véi trung binh va
phuong sai hitu han trong diéu kién tiéu thu déu, bé sung dédn
din véi cic tham s6 Q, K, A, C, I nhu dd néu.

a. Hay xic dinh Q va tim chién luge dat hang c¢6 ham chi
phi nho nhat tuong tng.

b. Neu mot thi du bing s6 va giai bai todn cho 2 nam lién
tiép bit 'réng nhu cdu tiéu thy tdng ¢%/Mmam va nérig luc san
xudt ting B%/mam.

10. Mot cong ty kinh doanh xam 16p 6 t6 c6 tdng nhu ciu
120000 bo/nam. Cong ty c6 thé mua & hai ngudn véi céc diéu
kién nhu sau:

Nguén A: Téng cong suét san xuat va cung ting 1a 600000
bé/mam. Céch thic cung cip theo dgt v6i cudng 46 déu, chi phi
cho méi lan dat hang 1 200$. Gid méi bo 140$. Thai gian tir lic
1am hop déng dén khi c6 hang dé ban 1a 15 ngay.

Nguén B: Téng cong suat du 1on va thoi gian cung iing coi
nhu khéng ding ké. Gia hang 1a 138$/bo. Chi phi cho mdi lan
dat hang 1a 210$. Thai gian dat hang 1a 45 ngay.
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Chi phi dy trif tinh theo s6 lugng du trit hién vat ta. 2,5$/*
don vi.

a. Hay chon noi mua hang ¢6 1dng chi phi bé nhat va tinh
céac k€t qua tuong ing.

b. Gid st cdc loai chi phi khdc khong thay déi, hay xdc dinh
gid cao nhat ¢6 the clia nguén B mi cong ty mua hang & nguén
dé.

11. M6t co 53 sdn xudt va cung ing cho thi trudng foai phan
bén A vdi i6ng nhu cau Ia 30000 tin/ndm. Co s& ndy c6 kha
nang san xuét hang nim 40000 tin mét cich déu dian, ngoai ra
6 thé mua ngodi san phim ciing loai. N&éu tu san xuat chi phi
cho | tan la 140%, néu mua ngodi gid mot tan la 1388, gid ban Ia
160$/tan. Trong trudng hgp mua ngoai, co s& phai chiu mét
khodn thiét hai do khong sir dung thiét bi [ 20000$/nam. He s&
chi phi dy trif tinh theo gid mua vao hoac theo chi phi san xuat
Ia 10%. Chi phi dat hang khi mua ngoai la 150% méi ldn, va thoi
gian nhap hang khong ddng ké, cdn chi phi chuin bi sn xuat
mbi Ian 14 100$. Co s& nén mua ngodi hay ty sin xuat va cung
ing? Méi lan mua hoac san xuat bao nhiéu dé tdng 13i 1én nhat?

12. Mot co sd kinh doanh mdy tinh di di bio téng s6 may
c6 thé tieu thu 12 2000 chiéc/nam. Viéc tiéu thu coi nhur déu
dan. tién vén c6 thé gl ngan hang véi tong i suat khong ky
han 10%/nam. Chi phi cho viéc diat mua méi 16 hang i 4008,
gid m&i mdy (dé tinh thué nhap khdu) 1a 620$. Chi phi bio quan
1% gia mdy. Thoi gian tir ldc 1am thd tuc nhap dén khi <6 mdy
vé va duoc phép ban ra 1a 3 thing.

a. Xdc dinh cd 16 hang nhip mébi l&n sao cho tdng chi phi bé
nhat.
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b. N&u bén cung cdp mdy dat gid khuyén mai cho 16 hang
tr 500 mdy trds len 5% gid thi c6 nén thay déi ¢ 16 hang mua
moi t4n khong? -

13. Mt nha in ¢6 t6ng nhu cdu 120 tan gify/nam. Nha in
¢6 thé mua gidy tr 1 co s§ san xust c6 cong sust dd 16n. Chi phi
cho mot 1an giao dich mua hang 1a 60$, gia méi tan gidy 160$
néu mua 16 hang dudi 10 tin, 158% néu mua 16 hang t 10 tén
tr¢ Ién. Chi phi bao quan tinh theo gid véi he s6 0,02,

a. Xac dinh ¢3 16 hang mua méi ldn sao cho t8ng chi phi bé
nhét; mo ta k&t qua trén do thi.

b. Néu bén bin chao hang véi gia 155%/tan d6i véi méi 16
hang 16 tén thi theo ban c6 nén mua theo 16 nay khong?

14. M6t cong ty phat hanh mot mét hang vin hoa phim véi
nhu ciu thudng xuyén, déu din. Mdi lan t3 chic sn xuat phét
sinh mo6t chi phi ¢6 dinh 1a 2008, chi phi truc ti€p cho méi don vi
phu thudc lvong phét hanh méi lan nbu sau: Néu méi lan phét
hanh duéi 1000 don vi thi gi4 1a 0,88, tir 1000 dén 3000 gid a
0,728, tix 3000 dén 5000 gid 1a 0,7$, tir 5000 tr& lén gia 1a 0,858,
chi phi bao quan tinh theo gii véi hé s6 5%.

- Xéc dinh luong phét hanh méi 14n sao cho tdng chi phi nhé
nhét, biét rang téng nhu cdu hang nam I 25000 don vi.

15. Nhu cdu mét loai hoa chét san xuat phan bén 12 8000
tin/nam. Chi phi cho méi hop déng mua hang 1a 50%. Hé s6 chi
phi dy trif [a 0,2; gid mdi tin phu thudc luong mua méi l4n q
nhu sau:

Néu 0 < q < 1000 thi gid 12 25%/uin

Néu 1000 < g < 3000 thi gia 1a 24%$/18n

Néu q > 3000 thi gid 13 23,5$/tan

Thoi gian dat hang 90 ngay.

s, . Trudng Pai hoc Kinh 18 Quéc d




a. Xic dinh lugng hang dat 16t nhat; thoi gian 1 chu ky va
diém dat hang tuong tng trong trudng hop bd sung tic thoi va
tieu thu déu. :

b. Gia sir viéc tieu thy 12 déu dan va bd sung dédn véi cudng
do6 16000 tdn/nam. Hay xdc dinh lugng hang mua moi 14n 161 wu
va téng chi phi tuong dng.

16. Nhu cdu mot loai hang do mot cong ty dam nhiém cung
céip 1a 10000 tdn/nam. Cudng 4o nhu ciu déu din, chi phi cho mobi
dot t8 chitc mua la 1008, chi phi cho méi tin phy thugc gui mo
mua méi dot (M) nhu sau: 25% néu M < 1000 tan; 24$ néu 1000
t5in <M < 5000 t4n; 23,5% néu M = 5000 tan.

Chi phi bdo quan béng 15% gi4 hang.

a. X4c dinh luong hing mua mdi lén sao cho téng chi phi
phé nhét: vé ¢4 thi minh hoa k&t qua trén.

b. Gia sit cong ty di mua theo qui m6 t6i wu tim duge g
cau a, khi gi4 hang tang 1% con moi chi phi khac khong dbi,
cong ty du dinh gidm qui m6 mua mbi lin 1%. Dy dinh nay
¢6 duy tri dugc chi€n lugc t6i uu khong? Néu thyc hién dv
dinh nay téng chi phi chénh 1¢ch so vé6i 1éng chi phi mua theo
qui mo cil 1a bao nhiéu? So véi téng chi phi thip nhét c6 thé
12 bao nhiéu?

17. Mot co & kinh doanh loai hang A, thong thudng mbi 16
hang nhap trong khodng 100 tan d&n 500 t8n, gia mbi tin 128,
chi phi bio quan mdi tan 2$/nam, chi phi dat hang mdi 1dn 120$
vi thoi gian dat hang 12 3 thing. Vi mét 1y do nao d6 co s& nay
muén thay déi lugng nhap m&i 14n, bén bin dua ra thém cic
phuong an:




Néu mdi l4n mua tir 500 tan tré 1én thi gid méi tin gidm
5%; ngugc lai néu mua duéi 100 tan mbi 14n thi gid méi ldn
tang 10%; néu chi mua méi nam mot lan véi khéi lugng tr 1500
tan trd 1én thi gid méi tan 12 108.

Hay chon phuong 4n mua c6 lgi nhat va tinh céc chi tiéu ¢
lien quan dén viéc dif trit, tiéu thu. Biét rang nhu c4u hang nam
14 20000 t4n va viéc tiéu thu coi nhu déu din, thoi gian nhap
hang khong ddng ké.

18. Nhu cdu than cho mdt nhi mdy nhiét dién 1a 500
tdn/nam. Viéc tiéu thu déu din va bd sung titc thoi. Chi phi
cho méi lan lam hgp déng 14 60$; hé s6 chi phi du trit 1a 0,05.
Gid méi tén than thay ddi theo s6 lugng mdi hop déng q nhu
sau:

Néu 0 < q < 100 thi gid 13 1208/t4n
Néu 100 <q <200 thi gid 1a 110$/tdn
Néuq 2 200 thi gid 1a 105$/tén

Hay mé hinh hod bai todn trén du6i dang mot bai todn du
trit vA giai bai todn d6. M6 tA két qua trén d6 thi. '

19. Mot chuong trinh dwge sit dung tdng s6 von
1200000$/nam. ngudi ta ¢6 thé dem s6 von ndy mua bdn tréi
phi€u. Chi phi cho méi 14n mua bén mét trii phi€u la 203. Lai
sudt trai phi€u 13 0,05%/nam néu trii phi€u c6 ménh gid nho
hon 10000$, 13 sust 13 0,08%/nam néu trdi phi€u c6 ménh gid
tir 10000 dén 500003 va tir 50000$ tr6 lén lai suft 1 0,1%/nam.
Hay mo hinh hod bai todn ndy thanh mdt mo hinh du trit va xic
dinh mot chién luge ding tién mat c6 loi nhét.

20. Mot khdch san du bdo trong mdi nam tiéu thu hét
40000 thiing rugu ciing loai. Viéc tiéu thu coi nhu déu dan va




viéc nhdp hang mat mot thai gian khong dang ké. Chi phi bio
quén tinh theo gid vi he s6 0,05% nam; gid méi thing ruou
160%$ n€u mua it hon 100 thiing mbi 1an; gid 155$ néu mua tir
100 dén 1000 thing mdi 14n; néu mua tir 1000 thiing trér 1én méi
14n gid 12 1508. Thoi gian dat hang 2 thang; chi phi mot l4n dat
hang l1a 1808.

a. Xac dinh s thing ruou cin mua mdi l4n sao cho téng chi
phi bé nhat; tinh diém dat hing tuong ting.

b. Néu nha nuée ¢6 quyét dinh danh thué 20% trén gia mua
vao, nhung h¢ s6 chi phi bdo quan van tinh véi gid chua tinh
thué thi c6 cdn thay d6i lugng hang mua méi lin khong?

21. Mot co sd cdn sir dung mot loai vat lieu phu cho san
xudt; loai vat liéu nay c6 thé mua & 2 ngudn khic nhau:

Nguon I: Chi phi mbi hop déng 400000déng; gid
12000d9ng/kg, thati gian dat hing 45 ngay, b6 sung hang dén
véi cudng d6 12 t&n/nam.

Nguon II: Chi phi mdéi hogp ddéng 600000ddng; gid
11000ddng/kg n€u mua it hon 1000kg méi 14n va 10500d6ng/kg
néu mua tir 1000kg trd 1én. Thot gian dat hang 60 ngay, bs sung
hang mat thoi gian khong déng ké.

Téng nhu cdu trong mdi nam 12 8 tin, chi phi dur trif ¢6 hé
s6 0,1 va gia sir tiéu thu déu dan trong nim. Hiy xdc dinh
ngudn mua c6 lgi hon va tdng chi phi tuong Gng.

22. Mot nha may dudng c6 tdng nhu cdu bén thinh phdm
t mia, méi nam 14 500000tan.

Nha mdy c6 thé mua bén thinh phdm theo 1 trong 2 phurong
thirc:




_ Phuong thifc thit nhét 13 méi 1an mua mét khéi lugng nao dé
vGi gid khong ddi bén ban thod thuan 1a 1258/tin. Chi phi c6
dinh giao dich 1a 208 cho 1 14n.

Phuong thitc thit hai 13 mua theo mia gid s& la 120$/tdn &
ddu thdng 1 va 132%/tin & ddu thdng 7, mbi 14n mua da cho 6
thdng san xudt. Chi phi ¢8 dinh cho giao dich 1 14n 13 458.

Chi phi bdo quan bang 5% gid mua. Hay chon cdch mua sao
cho téng chi phi nhd nhat.

23. Mot cira hang ban 1é bot giat tai khu vic A, du bdo nhu
ciu hang nam ctta khu virc trung binh 13 2000 tan, do léch tiéu
chén 12 40 tan. Gi4 mua tir co s& san xudt 13 900$/tan, gis ban 1&
1a 950$/tdn, mdi 14n du thita so v6i nhu cdu ban véi gid 8508,
viéc khong ddp ing nhu cdu chiu mét khoan thiét hai tinh cho
mdi tén thi€u hut 1a 60$.

Hay xdc dinh lugng mua cdn thi€t trong nam sao cho tdng
lai trung binh 1dn nhat; tinh téng I&i trung binh -16n nhit
tuong \ing; gia sir nhu ciu 14 dai lugng nglu nhién phan phéi
chudn. | ’ '

24. Nhu cdu mot loai dén chidu sdng ding dé thay thé
trong mét thanh phd 1a dai lugng phan phéi Podt-x6ng dimg
v6i trung binh 1200 béng/mdm. M8i cita hang nhin cung cdp
loai béng nay vdi gid mua méi béng 1a 428, mdi béng bén ra
vOi gid 458, s6 béng thira sang nam sau chi bian dugc véi gid
393, néu nhu cdu khéng duge ddp dng cilta hang phai chiu
phat 108.

a. X4c dinh lugng béng cira hang cdn mua médi nam sao
cho téng 14i trung binh lén nhat, tinh 13i twong tng.
b. Néu ¢6 thém thong tin vé chi phi ¢6 dinh méi 1an mua




hang 1a 4008, thu€ doanh thu 12%, chi phi bao quan du trit
bing 5% gid mua cong cdc chi phi khac cho méi béng thi cén
mua mbi nim bao nhiéu v -mua nhu the nio?

23. Mot xi nghiép banh keo qua diéu tra di dy bdo téng
lugng hang c6 thé tiéu thu trong nam 1a moét dai lwong ngiu
nhién phan phéi chudn cé tring binh 650 tan v&i do léch tieu
chudin 12 40 tan. Chi phi sin xust méi tan 1a 15 triéu, gid bén
mbi tin 13 16,5 triéu. Lugng hang thira so véi nhu cdu chi ban
dugc trong 1 thing cudi nim hét khodng 30% véi viéc ha gia
10%, phin con lai co quan vé sinh thuc phdm bit huy toan
bo; mat khic viéc khong dam bio nhu ciu gay thiét hai uéc
tinh 2 triéu /tan.

a. Xac dinh lugng bénh keo cin sin xudt sao cho tdng lai
trung binh cao nhat.

b. Néu s6 hang thira bi huy hoan toan thi cin san xuit
bao nhiéu trong nam? o

26. Nhu cdu mot loai thusc tiem phong la mot dai lugng
ngiu nhién tuan theo qui lugt chusn, du bdo nhu cdu trong
mbi k¥ han san xu4t bao quén cén trung binh 13 15000 don vi,
sai 1éch tiéu chudn 1a 120 don vi. Gid thanh méi don vi la
15%; mébi don vi thude duge ding mang lai loi ich trung binh
10$; lugng thudc thira phai huy hodn toan, néu thigu phai
mua tr mdt ngudn khéc véi gid 303. Xdc dinh lugng thudc
cdn san xust trong méi ky c6 lgi nhat,

27. Tong cong ty mia dudmg du bdo lugng dudng tiéu thu
cho céc nhu cdu hang ndm cha méi ngudi dan nhu mot dai
lvong ngau nhién phan phéi chudn véi trung binh la 6,5kg; do
léch chudn 1a 0,4kg; gis thanh duong tieu thu chudn trong
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nudc la 4400 dong/kg. Gid bdn dén cic co s& ban 1& la
5200 dong/kg; lugng dudng thi€u phdi nhap ngodi véi gid
5500 déng/kg; néu san xuvat du thira phai chuyén ddi cho nhu
cdu khéc v6i gid 4000 dong/kg. Véi tdng s6 dan 72 tricu ngudi
¢6 thé dat k& hoach san xuat cho tiéu thy ctia dan cu bao nhi¢u
dé i trung binh tir thi trudng nay 16n nhat.

28. Nhu cdu sl dung cong nhan san xuét chinh ctia mot co
s0 sdn xudt 12 mot dai lugng ngiu nhizn phan phéi chudn véi
trung binh la 1250 ngudi, thuc € thei diém it nhat 1a 980 ngudi
vi thdi diém cao nhat cdn dén 1520 ngudi. Mbi cong nhan lam
viéc 1 nam mang lai cho co s& nay mot khoan 13 1a 2400$; tién
luong 70% khi khong c6 viec cho méi cong nhan qui déi theo
nam 1a 960%. Tién trd thué cong nhan ciia co s& khdc khi khdi
lugng cong viéc 1on hon kha nang cha co s bang 1,2 1an tién
luong dinh mifc tra cho cong nhan. Hiy xdc dinh s6 lugng cong
nhén sin xu4t chinh clla co sd ndy sao cho téng 13i nhan dugc tir
khau ndy 12 16n nhat.

29. Hay xdc dinh khéi lugng mét loai xdng cdn du trit ddm
bdo cho 95% nhu céu chia cdc nganh san xuat vat chat, biét ring
mbi ndm lugng tiéu thu loai xang nay [d 365000 n. Viec tiéu
thu ¢6 thé xem 12 déu dén va thdi gian nhap kho khong ding ké;
chi phi cho méi ldn hoan t4t thi tuc nhap la 1000$. Gid mdi tin
ya 3458, chi phi du trit bing 20% gid mua. Thoi gian tir ldc 1am
tha tuc mua dé€n khi ¢6 xéng cho tiéu ding 1a dai luong ngiu
nhién voi trung binh 13 120 ngay, sai s6 tiéu chudn 1a 15
ngay. Tinh lugng xing thi€u trung binh tuvong dng vdi 161 giai
ctia bai todn.

30. Nhu cdu moét loai thudc trir sdu cho 1 ving ia
12000 lit/thang. Chi phi cho méi lan dit mua 13 1208, gid
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mua mai lit 13 11$ néu mua dudi 1500 lit mot lan, 10% néu mua
tir 1500 lit dén dudi 5000 lit mot 1dn, 9,5% néu mua tir 5000 1it
mot 14n; chi phi du trif bang 25% gid mua. Thoi gian tir lic dat
mua dén khi ¢4 hang dé€ ban tuan theo qui luat chuén véi trung
binh 12 ngdy va do léch tiéu chudn 4 ngdy. Vi xac suat 99%
hdy x4c dinh luong mua cén thiét c6 téng chi phi nho nhat. Néu
ngudi ban muén c6 1ai t6i thiéu 1a 5% thi cdn ban véi gia t6i
thiéu ]a bao nhién?
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Bang gia tri ham phan phai chuan N(0,1);F(x) = P(U < x)

Lox | FX) Xx . Fx)
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0.045 0.5179 . 0.205 | 0.5812
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Bang gia tri ham phan phai chuan N(0,1); F(x) = P(U < x)

X

F(x)

X

F(x}

X

F{x)

X

F{x)

0.640

0.7389

0.800

0.7881

0.560

0.8315

1.420

0.8686

0.645

0.7405

0.805

0.7895

0.965

0.8327

125

0.8697

0.650

0.7422

0.810

0.7910

0.870

0.8340

130

0.8708

0.655

0.7438

0.815

0.7925

0.975

0.8352

A35

0.8718

0.660

0.7454

0.820

0.7939

0.980

0.8365

.140

0.8729

0.665

0.7470

0.825

0.7953

0.985

0.8377

145

0.8739

0.670

0.7486

0.830

0.7967

0.990

0.8389

150

0.8749

0.675

0.7502

0.835

0.7981

0.995

0.8401

1565

0.8760

0.680

0.7517

0.840

0.7995

1.000

0.8413

160

0.8770C

0.685

0.7533

0.845

0.8009

1.005

0.8426

165

0.8780

0.690

0.7549

0.850

0.8023

1.010 ;

0.8438

70

0.8790

0.695

0.7565

0.855

0.8037

1.018

0.8449

75

0.8800

0.700

0.7580

0.860

0.8051

1.020

0.8461

180

0.8810

F 0.705

0.7596

0.865

0.8065

1.025 |

0.8473

—_ b [ [ A [ [—a| —a [ — f— — | =—

.185

0.8820

0.710

0.7611

0.870

0.8078

1.030

0.8485

1.160

0.8830

' 0.715

0.7627

0.875

0.8092

1.035

0.8497

1.195

0.8840

0.720

0.7642

0.880

0.8160

1.040

0.8508

1.200

0.8849

F 0725

0.7658

0.885

0.8119

1.045

0.8520

1.205

0.8859

0.730

0.7673

0.890

0.5133

1.050

0.8531

1.210

0.8869

0.735

0.7688

0.895

0.8164

1.055

0.8543

1.216

0.8878

0.740

0.7704

0.900

0.8159

1.060

0.8554

1.220

0.8888

0.745

0.7719

(.905

0.8173

1.065

0.8566

1.225

0.8897

0.750

0.7734

0.910

0.8186

1.070

0.8577

1.230

0.8907

0.755

0.7749

0.915

0.8199

1.075

0.8588

1.235

0.8016

0.760

0.7464

0.920

0.8212

1.080

0.8589

1.240

0.8925

0.765

07779

0.925

0.8225

1.085

0.8610

1.245

0.8934

0.770

0.7794

0.930

0.8238

1.090

0.8621

1.250

0.8944

0.775

0.7808

0.935

0.8251

1.095

0.8623

1.25656

0.8953

0.780

0.7823

0.940

0.8264

1.100

0.8643

1.260

0.8962

0.785

0.7838

0.945

0.8277

1.105 ¢

0.8654

1.265

0.8971

: 0.790

0.7852

0.950

0.8289

1.110

0.8665

1.270

0.8980

' 0.795

0.7867 |

0.955

0.8302

1.115

0.8676

1.275

0.89088




Bang gia trj ham phan phai chuan N(0,1); F(x) = P(U < x)

X F(x)

F(x)

F(x)

F(x) |

1.280 | 0.8997

0.9251

1.600

0.9425

1.760

0.9608 |

1.285 | 0.9006

0.9258

1.605

0.9458

1.765

0.9612

1.290 | 0.9015

0.9265

1.610

0.9463

1.770

0.9616 |

1.295 | 0.5023

0.9272

1.615

0.9468

1.775

0.9621 '

1.300 | 0.8023

0.9279

1.620

0.9474

1.780

0.9625

"1.305 | 0.9041

0.9285

1.625

0.9479

1.785

0.9629

1.310 | 0.9049

0.9292

1.630

0.9484

1.790

0.9633

1.315 | 0.8057

0.9299

1.635-

0.9490

1.795

0.9637

1.320 | 0.8066

0.9306

1.640

0.9495

1.800

0.9641

1.325 | 0.9074

0.9312

1.645

0.9500

1.805

0.9645

1.335 ) 0.9082

0.9319

1.650

0.9505

1.810

0.9649

1.340 | 0.9091

0.9325

1.655

0.9510

1.815

0.5652

1.345 | 0.9099

0.9332

1.660

0.9515

1.820

0.9656

1.350 | 0.9107

0.9338

1.665

0.9520

1.825

.9660

1.355 | 0.9115

0.9345

1.670

0.9525

1.830

0.9664

1.360 | 0.9123

0.9351

1.675

0.9530

1.8356

0.9667

1.365 | 0.9131

0.9357

1.680

0.9535

1.840

0.9671

1.370 | 0.8139

0.9364

1.685

0.9540

1.845

0.9675

1.375 | 0.9174

0.9370

1.690

0.9545

1.850

0.9678

1.380 | 0.9154

0.9376

1.695

0.9550

1.855

0.9682

11.385 | 0.9162

0.9382

1.700

0.95564

1.860

0.9686

( 1.390 | 0.9170

0.9388

1.705

0.9559

1.865

0.9689

1.395 | 0.9177

0.9394

1.710

0.9564

1.870

0.9693

1.400 | 0.9185

0.9400

1.715

0.9573

1.875

0.9696

- 1405 | 0.9192

0.9406

1.720

0.9577

1.880

0.9699

1.410 | 0.9200

0.9412

1.725

0.9577

1.885

0.9703

1.415 1 0.9207

0.9418

1.730

0.9582

1.890

0.9706 |

1.450 | 0.9215

0.9424

1.735

0.9586

1.895

0.9710

1.120 | 0.9222

0.9429

1.740 ¢

0.95%1

1.900

09713

. 1.425 | 0.9229

0.9435

1.745

0.9595

1.905

0.9716

. 1.430 | 0.9236

0.9441

1.750

0.9559

1.910

0.9719 ;

| 1.435 [ 0.0244

0.9446

1.755

0.9604

1.915

0.9723




Bang gia tri ham phan phéi chuin N(0,1);F(x) = P{U < x)

I x

F(x)

X

F(x)

X

F(x)

X

F{x)

—
| 1.920

0.9726

2.080

0.9812

2.240

0.9875

2.400

0.9918

: 1.925

0.9729

2.085

0.9815

2.245

0.9876

2.405

0.9919

1,930

0.9732

2.090

0.9817

2.250

0.9878

2.410

0.9920

! 1.935

0.9735

2.095

0.9819

2.255

0.9879

2415

0.9921

"1 940

0.9738

2.100

0.9821

2.260

09879

2.420

0.9922

i 1945

0.9/41

2.105

0.9824

2.265

0.9881

2.425

0.9923

1.950

0.9744

2110

0.9826

2.270

0.9882

2.430

0.9925

1.955

0.9747

2.115

0.9828

2275

0.9884

2.435

0.9925

1.960

0.9750

2120

0.9830

2.280

0.9885

2.440

0.9927

1.965

0.9753

2.125

0.9832

2.285

0.9887

2.445

0.8928

1.970

0.9756

2.130

0.9834

2.290

(.9888

2.450

0.9929

1.975

0.9759

2135

0.9836

2.295

0.9880

2.455

0.9930

1.980

0.9761

2.140

0.9838

2.300

0.891

2.460

0.9931

1.985 |

0.9764

2.145

0.9840

2.305

0.9893

2.465

0.9931

1.990

0.9767

2.150

0.9842

2.310

0.9804

2.470

0.9932

1.995

0.9770

2.155

0.9844

2.315

0.9896

2.475

10.9933

1.200

0.9772

2.160

0.9846

2.320

0.9897

2.480

0.9934

2.005

0.9775

2.165

0.9848

2.325

0.9898

2.485

0.9935

2.010

09778

2.170

0.9850

2.330

0.9900

2.490

0.9936

2.015

0.9780

2,175

0.9852

2.335

0.9901

2.495

0.9937

2.020

0.9783

2.180

0.9854

2.340

0.9902

2.500

0.9938

2.025

0.9786

2.185

0.9856

2.345

0.9904

2.505

0.9939

2.030

0.9788

2.180

0.9857

2.350

0.9905

2510

0.9940

2.035

0.9791

2.195

0.9859

2.355

0.9906

2515

0.9940

' 2.040

0.9793

2.200

0.5861

2.360

0.9907

2.520

0.9941

2.045

0.9756

2.205

0.9863

2.365

0.9909

2.525

0.9942

2.050

0.998

2.210

0.9864

2.370

0.9910

2.530

0.9943

2.055

0.9801

2.215

0.9866

2.375

0.9911

2.535

0.9544

| 2.060

0.9803

2.220

0.9868

2.380

0.9913

2.540

0.9945

2.065

0.9805

2.225

0.9870

2.385

0.9915

2.545

0.9945

2.070

0.9808

2.230

0.9871

2.390

0.9916

2.550

0.9946

2.075

0.9810

2.235

0.9873

2.395

0.9917

2.5565

0.9947 |




GIAO TRINH MO HINF TQAN KINH.TE

Bang gia tri ham phan phai chuan N(0,1);F(x) = P(U < x)

X

F(x)

X

F(x)

X

F(x)

X

F(x)

2.560

0.9948

2.720

0.9967

2.880 |

0.9980

3.040

0.9588

2.565

0.9948

1 2.725

0.9968

2.885

0.9980

3.045

0.9988

2570

; 0.9949

2.730

0.9969

2.890

0.9981

3.050

0.9989

| 2.575

0.9950

2735

0.9969

2.895

£.9981

3.065

0.9989

2.580

0.9951

2.740 -

0.9970

2.900

09981

3.060

0.9989

2.585

0.9951

. 2.745 |

0.9970

2.905

0.9982

3.065

0.9989

| 2.590

(.9952

2.750

0.9971

1.910

0.9982

3.070

0.9989

2.595

0.9953

2.755

0.9971

2.915

0.9682

2.600

0.9963

2.760

0.9972

2.920

0.9982 |

2605

0.9954

2.765

0.9972

2.925

0.5983

3075i

3.080 !

308{JT

: 2.610

0.9955

2.770

0.9972

2.930

0.9983

| 2.615

0.9955

2775

0.9972

2.935

(.9983

3090 !

| 2.620

0.9956

2.780

0.9973

2.940

(.9984

3095 | 0

{.9989 |
0.95990 |
0.9950 |

2.625

0.9957

2.785

0.9973

2.945

0.9984

3.100

2.630

0.9957

. 2.790

0.9974

2.950

0.9984

310.5

2.635

0.9958

2.795

0.9974

2.955

0.9984

3.110

" 2.640

0.9959

2.800

0.5974

2.960

0.9985 |

3.115

2.645

0.9959

2.805

009975

2.965

2.650

0.9960

2.810

0.9975

2.970

3.120

3125

2.655

0.9960

i 2.815

0.9976

 2.975

3.130

2.660

0.9961

2.820

0.9976

2.980

3.135

2.665

0.9962

2.825

0.9976

2.985

3.140

2.670

0.9962

2.830

0.9977

2.990

3.145

2.675

0.9963

2.835

0.9977

2.995

| 2.680

0,9963

2.840

0.9977

3.000

3.150
3.155

2.685

0.9564

2.845

0.9978

3.005

: 3.165

2.690

0.0964

2.850

0.9978

3.010

3.170

2.695

0.9965

| 2.855

0.9978

3.015

3.175

2700

0.9965

2.860

0.9979

0.020

3.180

2.705

0.9966

2.865

0.9979

3.025

3.185

2.710

0.9866

2.870

0.9979

3.030

3.190

2715

! 0.99867

2.875

0.9980

3.035

3.195 |
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I. Salugc vé lich sit phat trién va viée (ng dung bang vio - ra Viet Nam 87
II. M6t 56 vain dé vé phuong phap tuan xay du'ng bang vao - ra 92
lIl. Bang vio - ra cfia mét so nuéc - 99
IV. Bang vao - ra dang hién vat 103
V. Ba dang vao - ra dang gia tri 107
V1. Hé s6 chi phi toan bo 116
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VI M6t s6 img dung clia bang 110 trong phén tich va i bao kinh &
Bai tap churong i
Chuong ili: Md hinh t3i wu tuyén tinh - Quy hoach tuyén tinh

|. Mot s tinh hudng trong hoat dong kinh 16 va méa hinh bai toan QHTT
fugng ting

II. M5 hinh bai toan quy hoach tuyén tinh

. Cae tinh chatt chung cila bai toan quy hoach tuyén tinh
IV. Phuong phép don hinh gidi bai toan quy hoach tuyén tinh
V. Phan tich quan hé trong c2p bai toan doi ngiu va mg dung
V1. Bai toan van tai

Bai tap chuong |l

Chuong IV: M6 hinh hé théng phuc vu céng cdng

|. Bai toan ly thuyét phuc vu cdng cong

II. M& hinh hoa hé théng phuc vu céng cong

Hl. M& s6 hé thdng phuc vu céng cong

Bai tap chuong IV

Chuong V: M hinh quan Iy du trir

|. Bai toan diéu kién dy triy va cac khai niém

II. Mét s6 mé hinh du trir tat dinh

I1l. Mt 56 md hinh vdi cAc yéu 16 ngdu nhién

Bai tap churong V

Tai ligu tham khao

120
132

147

147
152
165
167
187
206
223

239
240
242
254
282

289
289
292

382




BAN BIEN TAP — NXB THONG KE
98 Thuy Khué - Tay Hé - Ha Noi
PT: 04.8471397, Fax: 04.8457814

Chiu trach nhiém xuat ban
CAT VAN THANH

Bién tap: DU VINH — NGUYEN VAN ANH
Trinh bay: LE ANH TUAN
Ché ban: MAI ANH
Stra ban in: BAN BIEN TAP

Sach do Ban Bién tap - NXB Thong ké ché ban va trién khai in.

GIAO TRINH MO HINH TOAN KINH TE

In 2520 cudn, khé 14,5 x 20,5cm tai C.ty In va Van hoa phdm.
S6 dang ky k€& hoach xuit ban: 18-2006/CXB/443-59/TK.
In xong, ndp luu chiéu: thing 1 nam 2006
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