~ PGS. TS. PHAM CONG HA

TOAN
QuY HOACH
UNG DUNG

TRONG GIAO THONG VAN TAI

NHA XUAT BAN ;
milll GIAO THONG VAN TA|



PGS. TS. PHAM CONG HA

TOAN QUY HOACH
UNG DUNG TRONG GIAO THONG VAN TAI

NHA XUAT BAN GIAO THONG VAN TAI
HA NOI - 2007



LGOI NHA XUAT BAN

Cdch day hom 20 ndm, Nha xudt bdn Giao thong vin 1di
da cho ra mdt cuén “Cdc phuong phdp todn ing dung
trong Giao thong vdn tai” ciia tac gid TS. Ly Bdch Chdn,
cuén sdch dd duge déng ddo ban doc hoan nghénh. Dé ddp
g yéu cdu cra nhiéu cdn bo cong tdc trong nganh GTVT
mudn tiép cdn mot cdch dé dang hon voi cdc phiong phdp
todn quy hoach; cdc nghién citu sinh, hoc vién cao hoc va
sinh vien ndm cudi dang lam lugn dn va ludn van 161 nghiép,
chiing 16i tiép e xudt ban cuon “Todn quy hoach itng
dung trong Giao théng vdn tdi” do PGS.TS. Pham Céng
Ha bién soan.

La tai liéu danh cho nhiing ﬁgt(c‘ﬂ“ khong chuyén todn,
cubn sdch trinh bay nhiing kién thicc todn hoc bing ngon
ngit phd cép, gdn lién vor y nghia thice 16 thuée céc tinh
viee GIVT. Cdc vi du don gian dwoce gidl thiéu trong cudn
sdch nay la rat b6 ich, ¢6 tde dung goi ¥ cho ngudi doc
cdch lugng héa nhitng vdn dé ma minh quan tim dudi dang
cdc mo hinh todn hoc twong iing, hay néi cach khac la phat
bidtte bai todn mor cdch neong minh. Phdt biéu bai todn
“diing quy cach’” la muc dich cao nhatr ciia nhitng nguoi

khong chuyén todn mudn ép dung todn hoc dé gidi quyét
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nhitng vdn dé thuoc linh vicc chuyén moén ciia minh - diéu
ma rhitng ngudt chuyén todn thicong rdt litng ting.

Cdc dang todn quy hoach thugc 1ép cde bai todn 167 wu,
nghia la phai tim ra phuong dn thoa mdn ham muc tiéu,
dong thoi dap wng ddy du cac diéu kién rang budc nao do.
Cac bai todn thuéc mé hinh Quy hoach Tuyén tinh va Quy
hoach Bong c¢é pham vi tmg dung khd réng rdi trong
GIVT. Trong khuén khé cudn sdch nay, nhitng phuong
phap todn sau ddy dwoc gioi thiéu cung ban doc:

- Quy hoach Tuyén tinh dang Tong qudr va bai todn D6i
ngau cia né;

- Bai todn Phdn phdi, mét dang riéhg ciia quy hoach
tuyén tinh;

- Bat todn Vdn tdi, mét truomg hop riéng cia bdi todn
Phdn phoi;

- Phitong phdp Quy hoach Ddng,

- Phutong phdp Ldp trinh giai bai todn trén may tinh.

Dé tiép cdn voi nhitmg phutong phdp trén, ban doc cdn
chudn bi déi chiit nhitng kién thitc 167 thiéu vé Dai 56 tuyén
tinh, cdac phuwong phdp T61 wu mang va Ldp trinh cho mdy
tinh dién ne. Cdc tai liéu tham khdo o cudi cuén sdch nay
sé gitip ban tra citu khi can thiét.

Chuc ban doc thanh cong.

Nha xuat ban Giao thong van tai



Chuong I

BAI TOAN QUY HOACH TUYEN TINH
DANG TONG QUAT

1.1. LAM QUEN VGI BAI TOAN QHTT DANG TONG QUAT

1.1.1. Bai toan “Khau phan an”

Day 14 bai todn hay, c6 thé coi né nhu 13 “khudén miu”
clia bai todn Quy hoach tuyén tinh dang tdng quat (tix day
goi tat la bai todn QHTT). Nghién citu bai toin “Khin
phdn an” s& gilp ta dé dang hinh dung dugc bai todn
QHTT: cédch dit vin dé, cich lugng héa cdc yéu 16, cich
ma ta bat todn bang ngon ngi todn hoc.

Bai todn ¢6 noi dung nhu sau:

Tai tram Dicu dudng, mot nhém bénh nhan duge diéu
tri cing mot ché d6 dinh dudng (chita bénh bing an udng).
Moi ngay nhém nay cén:

- V& khoi lwgng 1a 24 kg thue phdm.

- V& chat luong: -

Chat A: khong dudi 250 g;

Chat B: khong dudi 170g;

Chat C (doc 16): khong vuot qud 30g.

Hoém nay, ngudi ta chon mua 4 loai thuc phim. Ham
lugng cdc chat co trong 1 kg thue pham nhu bang (1.1).



Bang 1.1.

Thige pham Ham lugng cac chat (g) trong 1 kg
A B c
Thit bo 20 5 0,5
Cé héi 15 8 0
Rau cai 5 2 2
Mi sdi 10 25 0

Thoi gian ch€ bién trong nha b&ép phu thudc vao thoi
gian ché bi€n mi sgi: cit mbi kg mi s¢i can 15 phat.
 Vidn dé dat ra la: Hay xé4c dinh khéi lugng thuc pham s&
mua hom nay, sao cho s6 tién mua la {t nhat, déng thoi
thod min tdt ¢ cac yéu cau di dat ra. Biét ring gid mua 1
kg thuc pham nhu sau:
Thit bo 2 USD/ kg:
Ci héi 2.5 USD/ kg:
Rau cai 0,8 USD/ kg;
Mi sqi 1,5 USD/ kg.
Mo td bai todn bdang ngon ngit todn hoc:
Goi khai luong thit b, ca hoi, rau cai va mi soi can mua
tuong ng la X, X,. X; va x, (kg);
Goi tong s6 tién mua thyc phdm la Z (USD),
Z=2%+25x+08x%x+15%, (1)

Hay tim X,. X,. X5, X, $a0 cho Z nhd nhat, déng thdi thea
man cdc yéu cau sau day:



Bu khoi lugng X+ Xy + X3+ X, = 24kg (2)
Pam bdo chat A 20x, +15x, + 5x,+ 10x, 2250 g  (3)
Dam bdochit B 5x, +8x,+ 2x,+25x,2170g (&)
Bam bao chat C 0,5x, +2x, < 30g (5)
Pam béo thoi gian 15x, < 150 phit 6
Nhén xét vé bai todn:

a. Néu cho Z mot gid tri xdc dinh thi (1) tré thanh ding
thic, 1dc do, viéc tim gid tri X, x,, X;, X, chi la viéc giai he
bét phuong trinh ma théi. Nhung & day Z khong bi khong
ché béi gia tri ndo ca, né chi can dat gia tri nho nhat. Z
dugc goi 1a Ham muc tiéu.

b. Muc tiéu dat ra cia bai ton 12 s6 tién mua thuc phdm
it nhat, song n€u chi ¢6 vay théi thi ta xac dinh duge ngay,
rang gia tri cac 4n déu bang 0, nghia 13 khong mua gi hét.
Chinh cédc hé thic (2), (3), (4), (3), (6) di chi ra cdc didu
kién bat buoc phai thod man khi xdc dinh gid tri cdc 4n.
Cac he thiuc d6 duogc goi 14 Hé cdc diéu kién rang busc
{goi tat 12 hé rang budc).

V€ nguyén tac, ¢ thé bd sung vao bai todn nhiéu yéu
cdu nia (thy tinh hinh thuc t€), mdi yéu cau duoc thé hien
bing mot ding thiic hodc bat dang thiic.

c. Trong h¢ rang buoc clia bai toan nay tén 1ai dang thic
(dau =), bt dang thitc khong nhd hon (ddu >), bat ding
thiic khong 16n hon (ddu <), song vé nguyén tac khong
nhat thi€t phai ¢6 ca 3 loai hé thac d6 (tham chi chi ¢é 1
loai hé thire).



d. Pon vi do cia ham muc tiéu 12 USD, cia hé rang
buéc thi ¢é ca kilogam, gam, phit, song ¢6 diéu mdi hé
thitc chi st dung 1 don vi do.

e. Con mot difu kién nita ma nghiém nhién phai dugc
thod man dé bai toan c6 nghia, d6 1a gid tri cic 4n khong
am (X,, X, X3, X, = 0). Day la diéu kién tdt yéu.

Gidi bai toan “Khau phin an™ & trén sé& cho 101 gii 16i
uu nhu sau:

Thitbomua X, =7.21kg;
Ci hoi : x, = 0 (kh6éng mua);
Raucdimua x,=12,42 kg
Mi sgi mua : X, =437kg

S& tién mua thyc pham: 30,91 USD.

Phuong 4n mua thuc phiam trén day thoa man yéu cdu vé
khéi luong va chat lugng, dong thoi s tién mua la nho nhat.

1.1.2. Bai toan théi gian thi cdng ngan nhit

Pé dam bao hoan thanh k€ hoach, don vi stra chita va
bao dudng dudng bd A can gap nit hoan thanh 50 km son
k¢ vach mat dudng, trong dé s& km dudng duge son ké
vach ctia dudmng cap I khong nhé hon 20% t6ng chiéu dai
dugc son ké vach cia dudng cap 1] va IIL

Pon vi A chi ¢6 1 day chuyén (nguoi, may) dé lam viéc
nay. Trong khi thoi gian dé hoan thanh mét km dudng cap
L. 11 va III tuong tmg la 12 ngay, 8 ngay va 6 ngay.



Dinh mitc tién son cho 1 km dudng cap I, II, va III
tuong tng 1a 30, 20 va 15 triéu dong, trong khi kinh phi
danh cho céng viéc niy trong thdi gian téi chi con 1200
triéu dong.

Hay xéc dinh chiéu dai son ké vach cho moéi cdp dudng
sao cho 18ng thdi gian thyc hién Ia ngin nhat, déng thoi
thoa mén kinh phi mua son.

Gol X,, Xy X 12 chiéu dai (km) du dinh thuc hién cho
moi cdp dudng. Khi dé:

Muc ticu thdi gian: Z = 12x, + 8x, + 6x, - Min (ngay)

Yeu cdu khaoi lugng : X, + x; + x, = 50 (km)

Yéu cau ching loai : 0,2 (x,+ x3) £ x, (km)

Yéu cau kinh phi @ 30x, + 20x, + 15x, < 1200 (tr.d)

Piéu kién tat yéu X, X,, X3 2 0.

Gidi bai todn nay ta sé ¢6 phiong dn 161 wi sau.

Puong cap 1 . thuc hién 8, 33km
Putmg cap 111 : thuc hién 41,67km
Puong cap 1i : dé lai 1am sau
Téng thai gian thuc hién 350 ngay

1.1.3. Bai toan van chuyén cat trén séng

Mot doanh nghiép van tai séng nhan van chuyén 180
ngan mét khoi cdt tir 3 moé cat I I1, II vé cang A, rong dé
md 111 chi ¢6 kha nang cung cdp khong qud 50 ngan khoi.



Chi phi boc xép 1 ngan khéi cat & cac mé I, I va III 1in
lwot fa 3 triéu, 2 triéu va 1 trieu déng. Téng kinh phi béc
x€p theo Du toan duge duyét la 400 triéu déng.

Ty 1 cdt hao hut khi 1Ay cdt & cdc mo L, 11 va III tuong
tng 1a 0,1 %, 0,1% va 0,2%. Dinh miic hao hut cho toin bd
s0 lugng cdt van chuyén theo Du todn khong qud 0,4%.

Hay xédc dinh s6 luong cét 14y & timg mo sao cho dap
tng duge cdc yéu ciu trén, dong thdi ¢é tdng Tan.Km van
chuyén 12 nho nhét, biét ring cu ly van chuyén tir cdc mo
dé vé cang A 1dn luot 1a 4500m, 6000m va 3200m.

Gol x,, X,, X5, 12 88 lugng cét (1000m”) 18y & cac mo 1, 1
va III. Khi dé:

- Dap itng muc tiéu Tan.Km nho nhat:

Z.=4500 x, + 6000 x, + 3200 x, - Min

- Diép tng yéu ciu vé tdng s lugng cat:

X, +X,+x,=180
- Pap ttng kha nang cia mé I1I:
X;< 50
- Dép tmg chi phi bc xép:
3%, + 2%, + X, <400

- Bédp tng yéu cau vé hao hut;

00, + 0 Ix, + 0.2 x, €04 (X, +x, + X3)

Tur d6 bai todn ¢6 mo hinh todn hoc nhw sau:

Tim x, X,, X.thoa man ham muc tiéu:

Z = 4500 x, + 6000 x, + 3200x, - Min
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Dong thoi thoa man cac diéu kién:
X, +X;+ X,= 180
X, <50
3%+ 2%, + X, £400
0,3x,+03x,+02x,20
Xy, Xq, X, 20
Gidi bai todn nay ta sé ¢ phitong dn 1671 i
Ldy 8 mo I: x,= 90 ngan m"
Lay &md IL: x,= 40 ngan m*
Lay & mé III: x,= 50 ngan m*
T. kim van chuyén ctia phuong an: Z = 805.000 Tkm.

1.1.4. Bai toan phan bé khéi lugng thi céng duéng

Tong Cong ty xay dung GTVT ¢6 3 Cong ty thanh vién.
Do trinh d¢ co s vat chat ky thuat khdc nhau, ning suat
lao dong khdc nhau, dan t6i don gid tién luong & 3 Cong ty
nay ciing khdc nhau. Via qua, téng Cong ty tring thau thi
cong 100km dudng.

Van dé phai giai quyét Ia: Phan bo cho Cong ty nao bao
nhiéu km dudng dé€ téng chi phi tién lwong 1 thdp nha,
biét rang:

- Don gid tién luong (1000 USD/km) cha 3 Cong ty 1, 11,
11T lan juot 1a: C, = 250; C, = 120; C, = 300;

- Chi phi tién luong cla Cong ty I khéng qua téng chi
phi tién luong cho 2 Cong 1y 11 va IlI.
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- Thoi gian thi cong cia Cong ty 11 khong duoce virgt qua
12 thang, trong khi méi thiang Céng ty nay chi cé thé thuc
hién duge 2km.

- Do nguén dign khé khin, téng dién nang ma 3 Cong ty
sit dung khéong dugc vuot qua 1800 don vi, trong khi d6
mifc ti¢u thy dién nang (d.v dién nang/l1km) ctia 3 Cong ty
lan luot 1a 15 dv, 25 dv va 10 dv.

Got x,, X,, X; 12 khoi luong (km dudng) du dinh giao cho
3 Cong ty L, IL, TIT thuc hién. Khi dé:

- Muc tiéu 1dng chi phi tién luong nhé nhat:
Z. = 250x, + 120%, + 300x, - Min
- Diéu kién veé 1dng khoi lugng thi cong:
X, +X;, + x;= 100
- Diéu kién tién hrong ctia Cong ty [
250%, - 120x, - 300x, < 0
- Diéu kién vé thoi gian:
2x, <12
- Diéu kién v¢ dién nang;
[5x, +25x, + 10x, < 1800
Bai todn dvoc biéu dién bang mé hinh 1odn hoc sau:
Hay xdc dinh x, x,. X, sao cho dat muc tiéu:
7= 250 x, + 120 X, + 300x, - Min

Déng thoi thoa man cac didu kién:
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X, +X; +X,=100
250%, - 120x, -300x, <0
2x,<12
15x, +25x, + 10 x, < 1800
Xy, X9y X3 2 0
Giai bai todn nay ta cé phutong an tot wu:
Cong ty I thuc hién: 52,58 km
Céng ty II thue hién: 6 km
Cong ty I1I thuc hién: 41.42 km
Téng chi phi tién luong nhé nhat 13: 26.290.910 USD.

1.2. MOT 8O KHAI NIEM VE BAI TOAN
QHTT DANG TONG QUAT

1.2.1. Mé hinh toan hoc

M6 hinh toan hoc ctia Bai todn Quy hoach tuyén tinh
dang tong quat (tr day goi tat Ia bai toin QHTT) gém
Ham muc tiéu tién t& Max hoac Min; Hé cdc diéu kién
rang budc gém cdc bat dang thitc va dang thitc; Diéu kién
tal yéu.

Giai bai toan QHTT c6 nghiia la xdc dinh cac gia tri x,,
Xy0-X, 880 cho thoa méan cdc diéu kién rang budc va diéu
kién tat y€u, déng thdi ddp img yéu cau clia ham muc tiéu.

Ham muc tiéu ¢o dang:

L=C x +C x,+..+C, x, - Cuc tri (Max hoac Min) (1.1)
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Cdc diéu kién rang bugc:
a ) X, +a,, X%+ a,,,%, b

A Xy +a,0,X oy, X, o b, (1.2)

a,, X, ta,, X, +...a,.,%x, 0 b
X, Xy X, 20 (1.3)

Ngudi ta goi: '

(1.1) 1a ham muc tiéu.

(1.2) la hé bat phuong trinh rang budc (hé rang budce);

(1.3) la diéu kién 1at yéu,

Trong do:

X, (J=1..n)la gid tr1 cdc bién;

7. 1a gia tri ham muc tiéu;

C, 1a cac h¢ s6 ham muc tiéu (hang s&);

b, (i = 1.. m) 1a cdc $6 hang tu do (hing s&);

a; la cac he¢ s6 & v€ trdi cha hé rang buge (hding s6);

.14 ddu cta hé thie rang budc (=, 2, ).

Chii ¥:

a. Khi dat bai todn, chd nham lan ham muc tiéu véi diéu
kién rang budc. Gia tri ham muc tiéw Z 1a gid tri phai tim
(phu thugc x). Néu cho 7. mét gid tri xdc dinh thi dé chi la
bal todn giai hé bat phuong trinh thong thudmg.

b. Can bd tri sao cho vé& phai cla hé rang budc (b) la
hang s6 (cac bién nam & vé trii).
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c. Bai todn ¢6 th€ c6 I nghiém duy nhét, v6 nghiém
hoac vo s6 nghiém (van dé nay s& lan luot dé cap dén).

1.2.2. Biéu dién bai toan dudi dang ma tran

Goi X 12 véc 10 gid tri clia céc 4n, B’ 1a véc to gid tri
cha cdc s6 hang tu do, C" 1a véc to gid tri cic he s6 cha
ham muc tiéu:

X b, ¢
X* - XZ B* = b2 C* = C2
X, hn “y

Goi A" 1a ma trén cdc hé 6 clia hé rang buoc:
A By e @y

B

Ay g2 - By,

A* =

am] a'm_2 am,n

Liic d6, bai todn duge phat biéu nhu sau:
Tim véc to X sao cho:

Z=C X - cyc tri (Max hoac Min)
Va thod méan diéu kién:

A* X* ZB* (1J la dau cha BDT)

X*20

Ma tran don vi cap m: D6 la ma tran vuéng ¢6 m hang
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vi m cot, trong do6 cac phdn tir trén dudng chéo chinh déu
biang 1, cdn cdc phdn tir khic déu bang 0. Vi du ma tran
don vi cap 2 va cap 3.

1 0 0
1 0

o 1 0
0 1

0 0 1

P61 khi vi tri cha cdc cot trong ma tran don vi bi ddo
16n, nhung ta vin ¢6 thé nhan ra né néu nhu trén méi cot
va trén mdi hang chi ¢6 1 phan tlr bang 1, cdn lai 1a bang
0. Vidu:

—_— o D

0 1 0
1 ¢ 0O
0 0 0
6 0 1 0

Ma tran cap 4 trén day 12 mot ma tran don vi. Néu (chi
néu thoi) ddi vi tri cac cof ta s& ¢b hinh anh quen thude la
mot day s6 | trén dudng chéo chinh.

Trong ma tan chir nhat ¢dp m.n (m < n} ciing c6 thé
chita ma tran don vi cp m. Vidu:

30 21 0
11 40 0
00 701

Cac ¢ot tha 2, tha 4 va thit 5 tao thanh ma trdn don vi
cap 3.
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Ma trdn hé rang bugc md réng: Néu bd sung véc to cot

B’ vio 1am cot 6 0 (j = 0) clia ma tran hé rang budc, ta s&
¢6 ma tran Hé rang budc md rong:

a

L Ay @y dypy

dyg Ay; Ap,.... 4,

Al

a’m,(! am,l a

Trong dé6: a,,=b, (i=1.. m).
1.2.3. Cac phuong an cla bai toan QHTT

* Phuong dn: Ngudi ta goi mot tap hop gid tri X*j 12 mot
phuong an (hoac 101 giai). Phuong 4n dé c6 thé thoa mian tat
cd hodc mot vai diéu kién, cling ¢6 thé khong thod midn diéu
kién nao. Puong nhién, s6 lugng phuong 4n la vo ciing.

* Phuong dn toi wu (hay 10i gidi 161 wu - nghiém): La
phuong dn thod man ham muc tiéu, hé rang budc va diéu kién
tat yéu. Bai toan ¢6 thé ¢d 1 hoac nhiéu phuong 4n t6i wu. Céc
phuong dn t6i wu cla ciing bai todn chi khac nhau vé gia tri
cdc bién x; nhung cling chung gid tri ham muc tieu Z.

* Phuong dn chdp nhdn duoc: La nhimg phuong 4n thoa
man hé rang budc va diéu kién tat yéu. C6 vo s6 phuong an
chap nhan dugc. phuong dn t6i uu nam trong s6 dé.

* Phuong dn twa: Hé rang budc (1.2) va diéu kién tat
y€u (1.3) mo ta mot tap hop 16 trong khong gian n chiéu.
Maéi phan tr thuoc tap hop ndy la mot phuong dn chap
nhéan duoc. Co vo s6 phin td nhu vay.
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Nguoi ta d@ chiing nunh rdang, néu bai todn QHTT ¢6
phitong dn 61 wu (c6 nghiém) thi phucong dn 161 wu la mot
dinh bién hogc vé s6 cdc diém thudc doan thing noi 2 dinh
bién cua 1dp hop 161 do.

Mat khdc, s& dinh bién cla tap hop 16i 1a hitu han, vi
vy ¢ thé tim phuong dn t6i uvu trong sé cac dinh bién -
ma khong can phai tim ki€m trong toan bé tap hop gém vo
s diém.

Phuong dn g véi cdc dinh bién goi 1a phuong 4n tua,
phuong 4n téi wu ndm trong s6 do.

1.2.4. Nghiém cla bai toan QHTT hai bién

Chiing ta hay xét bai todn ma hé rang budc va diéu kién
tat yéu tao nén tap hop 161 trong khong gian 2 chiéu (mit
phing):

Tim x, va x, thod min:
Harmn muc tiéu Z = 3x, + X, - Max (1)
Biéu kién rang budc:

I/ x,<6 B

I/ -3x,+x,51
11i/ %x]+x224 (2)

IV/ 5x,-3x,<15
Vi 15X, +8x,£120 _J
biéu kién tat yéu: x, x, 20 (3)
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Hinh 1.1: Tap hop loi trong khéng gian 2 chiéu.

Cac duong lhéng thuéc hé rang budc (2) tao thanh hinh
da gidc ABCDE (trén hé toa do [x, 0 x,] ta chi chd y dén
goc phan tr thi nhat, vi chi & day thi x, va x, méi khong
am). Tat ca moi diém thuoc da gidgc d6 déu la nhiing
phuong an chip nhian duoc. Tuy nhién phuong an t6i uu thi
nam trong s6 cac dinh cua da gidc.

Ham muc tiéu 1a mot ho cdc dudng thiang trong géc
phan tu thir nhat, song song v&i dudng thang (*) in dam.
Khi tinh tién dudng thang nay trong géc phan tu tha
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nhit, né s& 1an lugt gip cdc dinh dé nhan gid tri Z tuong
ting. Cu thé:

Tai diém A: x, = 5/3: X, = 6; Z =11

Tai diém B: x, = 9/11: x,=38/11, Z=65/11

Tai diém C: x, = 27/7; X, = 54/7; Z = 13517

Tai diém D: x, =96/17;  x,=75/17: Z =363/17

Tai diém E: x, = 24/5: X, =6; Z = 10277

Nhur vay tai diém D, ham muc tiéu dat cuc dai. Phuong
an o1 uu la:

X, = 96/17, X, = 75/17; 7 =363/17.

V&i nhiing bai todn ¢é tir 3 an tré 1én thi khong thé mé
ta né trén toa do vuodng géc, va do dé khong thé gidi nd
bang phuong phép dé thi.

1.3. GIAI BAl TOAN QHTT BANG PHUONG PHAP
DON HINH

1.3.1. Dang chinh tac cla bai toan QHTT

Phuong phap don hinh giai bai toan QHTT véi dieu kién
mé hinh bai todn phai duoc biéu dién dudi dang chinh tac.
Céc mé hinh khong chinh tic déu ¢6 the dua vé dang chinh
tac. Mo hinh chinh tic nhu sau:

Tim cdc gid tri x,(j = |.. n) thoa man:

Ham muc tidu Z =¢,X, + ¢,x, +... + ¢ X, - Min (1.4)
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Diéu kién rang budc:

a, X, +aX,+. X, =b,
Ay Xy + ay,X, +... X, =b,
(1.5
am,lxl + am,ExZ +... am.nxn = bm
Diéu kién tat yéu: x,, x,... x, 2 0. (1.6)

M6 hinh chinh téc c6 cdc déic diém:
a. Haim muc tiéu dat gid tri nhd nhat (Z - Min);

b. Heé rang budc la nhitng phuong trinh ma vé& phai 1a
hing s6 (s6 hang tu do);

¢. Cdc s6 hang tu do b, > 0;
d. Céc gid tri x; 2 0.

1.3.2. Pua bai toan vé dang chinh tic

a. Trieong hop ham muc 1iéu Z tién 16i Max:

Ta chi viéc gidi bai todn v6i ham muc tiéu 13 Q trong dé
Q = -Z, gilt nguyén h¢ rang bude va diéu kién tat yéu. Sau
khi c6 két qua thi ddi dau cta Q sé c6 gid tri ctia ham muc
tiéu 7.

b. Triwong hop hé rang buéc cé bdt dang thire déu <

Thay dau khong 16n hon (<) bing dau bang (=), déng
thdit thém vao v& trdi mot dn nita, 4n ndy goi 12 dn phu.

An phu c6 h¢ s6 rang budc 1a 1, ¢6 hé s6 o ham muc
tiéu 1a 0.
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An phu 12 dn c6 that trong thuc 1€, song khi lap bai todn
- ta khong can xét dé€n nd, nghia 13 né nhan gid tri bao nhiéu
cung khong quan trong.

Vi du: Bai todn c6 3 4n chinh 12 x,, x, va x,. Bat ding

thie trong hé rang budc 1a:
2%, - 4%, + 3x,€5

Khi dua vé dang chinh tic, ta thém 4n phu x, va bién bat

dang thitc thanh dang thiic:
2%, - 4%, + 3,4+ x,=5

c. Truong hop hé rang budc cé bdt ddng thitc ddu 2:

Trude hét nhin 2 v& vdi -1 d€ ddi ddu > thanh ddu <.
Ti€p theo lam nhu trudng hgp b.

Viduy:

Dang khong chinh tac: 15x, + 8x, - 10x,2 7

D6i ddu clia bat dang thic: -15x, - 8x, +10 x,<-7

Thém &n phu d¢€ thanh dang thic:

-15%, - 8%, +10 %, + x,< -7

Lam cho v€ phai khoéng am: 15x, + 8x, -10 x,-x,=7

d. Triong hop dd la ddng thire:

- Giit nguyén, néu v& phai khong am.

- Nhan 2 v€ véi -1 néu v¢& phai am.

Vi du: Pua md hinh bai 1odn sau day vé dang chinh tac:
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Z = 120x, + 68x, - 75 x,- Max
8x, - 4x,+ 5 x, <160
5%, 4+ 2%, -x, =100
X, + X, =80
Pua ham muc tiéu vé dang chinh téc:
Q =-120x, - 68x, + 75 X, - Min
V6i déng thic thit nhat: thém 4n phu x, hé s6 1:
8%, - 4x, +5 X, + x,= 160
Vdi bat déng thitc thit hai, trude hét déi dau BPT,
- 5%, - 2%, + X, < -100
sau d6 thém én phu x, dé bién thanh dang thic:
- 5%, - 2%, + X3+ X,=-100
Cudi ciing 1am cho v€ phai khong am:
5%, + 2X, - X5- X,= 100
Bai todn & dang chinh tac s& la:
Q = -120x, - 68x, +75 X, + 0.x,+ 0.X, - Min
8X, -4, + 5 x,+x, =160
5%, +2%,-x:- %, =100
X, + X, =80
Xy Xy X520

1.3.3. Tim phuong &n tua ban dau

Chién luge giai bai wodn QHTT la:
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- Pua ra tiéu chudn 16i vu dé danh gia phuong an (da t6i
uu hay chua).

- Tim mét phuong an tua bat ky (goi 14 phuong dn tua
ban ddu) r6i dya vio tiéu chuin 18i vu dé ddnh gid né.

- Néu phuong 4n tua ban dau khong t6i vu thi ép dung
quy tic hoan thién phuong 4n dé (dé tim phuong an tua
khdc tot hon). Ci nhur vay cho dén khi tim duge phuong dn
dap img tiéu chudn t6i wu.

Béang cich nay, ngudi ta bd qua duge nhiéu phuong 4n
tya d€ nhanh chéng tién dén phuong an t6i .

Nhu vay, viéc dau tién la phai tim dugc mot phuong
an fira.

Phuong dn tita la phuong dn ma méi dn img véi mot oo
cia ma trdn don vi nhdn gid tri vé phdi (nh6 rang & dang
chinh tac thi v¢ phai khong am).

1 -3 1 0 0O 15
ViduA*=10 2 01 0 B*=|3
|
0O 3 5 0 1 7 J:

Ma tran don vi gébm cOt 1, ¢Ot 4 va co1 5. Vay ta cd
phuong an tua la:

X, =15
x,=3
Xo=17

Phuong 4n tua ban ddu c6 m an nhéan gid tri v€ phai. Cic
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4n clia phuong an tua goi 12 dn co ban. Céc an con lai déu
c6 gié tri bang 0, goi 1a c4c dn tu do.

R& rang 12 muén ¢6 phuong 4n ta ban dau thi trong ma
tran hé rang budc phai ton tai it nhét | ma tran don vi. Néu
khong ¢é thi phai thém vao ndé mot s6 cbt, sao cho xuit
hién it nhat 1 ma tran don vi.

Vidu:
4 0 t 0 15
A*=10 1 0 0 B* =12
15 0 10 35 20

Trong A* chi ¢é cot thitr hai 12 mdt cdt cha ma tran don
vi cap 3. Can phai thém vao 2 ¢ot nia:

4 010 1t 0 15
A¥*=10 1 0 0 0 0| B¥*=]12
15 0 10 5 0} 20

Thire ra, néu nhin ki thi cét thit tir ciing 1a mot ¢ot thanh
phan ctia ma tran don vi - n€u ta chia ca 2 v€ cla hang cudi
cang cho 5. Tir d6 chi cin thém | cot nira thoi, lac dé:

4 01 0 1 15
A¥ =10 1 00 0 B¥* =112
30210 4

An g véi cot thém goi 14 dn gid. An gia ¢6 hé s6 rang
buoc bing 1, ¢ hé s6 ham muc tiéu la M, do 1a so duong
1ém tuy ¥.
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An gid khong ¢6 trong thuc t€, viéc dua 4n gia vao tinh
todn chi la “thl phép”. Trong phuong 4n t6i wu, néu tén tai 4n
gia c6 gia trf khdc 0 thi bai todn d6 duoc coi 13 vo nghiém.

Vidu:

Ta c6 bai todn da dugc dua vé dang chinh tic:

Z =25x, + 18x, - 46 x, + 0x, + 0x, - Min

Ixi+x,+4x,+x, =15
2%, + 6x, - X, =7
8%, + 5%, + 7x, =48

Xpr Xgueess X2 0
Trong d6 x, va x; la céc 4n phy. Luu ¥ 4n phu x, & ding
thirc thi hai vén c6 h¢ s6 1a 1, nhung vi v& phai 13 am (-7),
dé bi€n né thanh duong thi phai nhan ca 2 v& vdi -1.

Ma trin hé rang budc va véc 16 vé phai:

31 4 1 0 15
2 0 6 0 -1 7
8 5 7 0 0 48

Thém vao ma tran hé rang budc cot thit 6 va ¢t th 7 dé
¢ ma tran don vi (nhu vay ciing c6 nghia 1a thém 4n gia x,
va x,) lic dé ta cé:

31 41 0 00 15
2060 ~-110 7
8 57 0 0 0 1 48
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Ham muc tiéu lac nay 1a:

Z.=25x, + 18x, - 46 x, + 0x, + 0x5+Mx, + Mx,- Min

Trong d6 M 1a s6 duong 16n tuy y.

Can ci vao ma trdn don vi néu trén, ta ¢6 phuong 4n tua
ban dau nhu sau:

X, =15
Xe =7 Z=7TM + 48M = 55M
X, =48

Tém lai, phuong 4n tua 14 phuong 4n ¢6 m 4n co ban
nhan gid trj v& phai (khong 4m), mbi 4n tng véi mot cot
ctia ma tran don vi cp m.

Mudén tim phuong 4n tua ban ddu, phai tim ma tran don vi
chita trong ma tran hé rang budc. Néu khong €6 ma tran don
vi hoac thi€u cdc cot thanh phén thi phdi bé sung théem cot
(cling 1a bo sung cdc an gia) sao cho xuat hién ma tran don vi.

An gia ¢6 hé s6 wong hé rang buoc 1a 1, ¢6 hé s8 & ham
muc tiéu 13 s duong 16n tuy ¥ (ky hiéu M),

1.3.4. Lap bang don hinh

Bang don hirh 1a mot bang s6 gém nhiéu khéi, méi
khoi ing véi mét phuong dn twa (d6 ciing 1a mét budce
tinh todn).

Budc I: Ghi chép néi dung phuong 4n tya ban dau, cac
dit li¢u ban dau cua bai todn: ¢, b, a,, déng thdi ghi két qua
danh gid phuong dn dé (di 161 wu hay chua).
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Céac budc tiép theo: Néu phuong 4n & budc trude chua
t6i uu th dp dung céc quy tic bién ddi dé hoan thién ns,
10i ghi cdc gid tri méi vao khéi ndy ciia bang, ta ¢6 noi
dung phuong &n mdi véi cc gid tri b, va a,; moi.

Ci nhu vay cho dén bude ¢6 phuong 4n 16i wu.

Gia sif ta ¢6 bai todn da dua vé dang chinh tac va di xdc
lap dugc phuong 4n tua ban diu:

Ham muc tiéu;

Z=Cx, +Cx, +... + C,x, - Min

Hé rang budc:

X +a 0+ a x, = b

A Xy A, Xt 4 X
Diéu kién tat yéu: x,,x,... x,2 0.

Phuong an ban diu:

X, = b,
X, = by
X, =b,

Gid tri ham muc tiéu Z = 7%,
Céc dur li¢u duoc trinh bay trén bang don hinh nhu sau:
- Cot 1 ght s6 thir tr bude thue hién.

- Cor 2: ghi chi $6 cua m an co ban. Céc chi s& nay duge
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k¢ hiéu Ia ¢, {(vi du ¢6 3 an co bin la x,, X, va x,. Lic d6
e,=2,e,=5,¢e,=6).

- Cor 3: ghi gid i cdc h¢ 56 ham muc tiéu (C)) ing
véi timg an co ban. Céc gid tri nay dugc ky hiéu 13 G, (vi
du C=18; C;=10; C, =0, lic nay ta ¢6 G,= 18; G, = 0;
G,=0).

- Cgt 4: ghi gid tri s6 hang ty do (b)) dng vé6i timg 4n
¢ ban.

Céc gid tri nay duge ky hiéu la T, (vidu b, = 6; b= 4;
b, = 15. Liic ndy ta c6 T,=6; T,= 4; T,= 15).

- Nhimg cho con lai thi ghi nhu sau:

+ Hang (a) ghi tén cua tat ca cdc bién theo tuan tu
Xy, Xp... X, (MO tén 1 cot).

+ Hang (b) ghi gid tri ham muc tiéu wong img vdi moi
bién dé.

+ Mién (¢) gdm n ¢ot va m hing ghi toan bo gid tri cic
phan tr ca ma trdn rang budc (a, ) twong img vai X; -

+ Hang (d): ghi s6 ki€ém tra A {mg v6i méi an x;. Ché
trong con fai thi ghi gid tri ham muc tiéu. (S6 ki€m tra A, s&
dé cap ¢ muc sau).
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Bang 1.2: C4u triic cta bang don hinh

chiss | &2 tcri t?g‘um Giatiss | X | X2 | w0 | X% | {3)
au cha 3n “;'Sa 3 hang t do
ude : :
cd ban 0 ban tuong dng c, c, c, )
o 5 T,
& G T an ayz £
e Gz T2 dyy Asz Ap (C)
! Em Gn T 8m Amaz i
m EY Y T P T
z= > G,T,
i=1

Trong mién (¢}, tir cot thiy 3 trd di 12 cdc phdn tr ca ma
tran hé s6 rang buoc cdp m.n.

Néu dua cic phdn it T, cha cot 4 vio ma trin d6 thi ta
¢0 ma trdn md réng cdp m.(n +1). Cac phén tir T, clia cot 4
dugc hiéu 1a cac phan ur a,,, (cot0).

Vi du: Ta cd bai todn da & dang chinh tic véi

Ham muc tiéu:

4.=22x,+ 60x, - 10x; + 6x, + Ox, +Mx, +MXx, - Min

Hé¢ rang budc:

- X, +(2/3) x5 + x, =5
2X, + Xy + X, + X =7
I, +4AX +2x, + %, =48

bicu kién tat yéu: x,. x,....x, = 0.
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Phuong an tua ban dau:

Xs =48
X, =7
X, =35

Gid tri ham muc titu Z = 7TM + 5M = 12M.

Bay gid ta thé hién bai todn d6 trén bang don hinh véi
phuong 4n ban dau da néu trén tai bang 1.3.

Bang 1.3
X, X, %3 X, X, Xs %,
Buoc | e | G § T

22 &0 -10 -] o M M

6| M| 5 -1 21 0 0 0 1 0

T M |7 2 4 1 1 0 0 1

5|0 |48 0 3 4 2 1 0 )

Z=1Z8 M-22 {2/3)M-60 M+10 M-5 /] i Q

| I

(Cha y: M 1a s6 duong 16n tuy ).

1.3.5. S& kiém tra va tidu chuin t&i uu

a. 86 kiém tra: (ki higu A) 1a can ca dé dinh ra tiéu
chudn t5i uu déi véi mot phuong 4n.

A, (J = 1.. n) dugc tinh cho timg cOt cua ma trin hé s¢
rang budc, cong thic tinh nhu sau:

A=3Ga-C(=1l.n (1.7)
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Pé cho dé nh¢ ta hiéu cdch tinh A, & cong thic trén
nhu sau:

Nhén véc to cit G, v6i cac phén tir trén ¢6t j cia ma tran
hé rang budc, lay ket qua trir di C, (dd duoc ghi & phia trén
cot j).

Vi du: Tinh s6 kiém tra clia phuong 4n dugc thé hién &
bang (1.3).

M -1
A=|Mxl2 {-22=M-22

0 0

M 2/3
A={Mx|0 |-60=/3)M-60

0 3

M 0
A= (M [x[1]|+10=M 110

0 4

M 0
A=|MIx|l|-6=M-6

0 2

M 0
A§= M xU '0_—:0

1

0

32



MY (0

A= |MIxl1|-M=M-M=0
o) lo
MY (1

A= |Mx[0]-M=M-M=0.
0 ) {0

(Xem hang dudi cung cia bang 1.3).

b. Tiéu chudn 167 wu:

Tiéu chudn 161 vu cla bai toan QHTT duoc phit biéu
nhu sau:

Pincomg an 161 wu (hay 1oi giai 167 wn) ciia bai todn quy
hoach tuyén tinh la phuong dn cé cdc s6 kiém tra khong
dicong.

Tacla: A <0véij=1,2,.,n.

Phuong an gid thiéu & bang (1.3) khong phai 1a phuong

dn t6i uu vi ¢6 $6 kiém tra duong.

1.3.6. Hoan thién phudng an

Mot phuong 4n o bude t (t = 1, 2..) dugc trinh bay trén
bang don hinh néu chua t6i 1ru thi phai lap phuong 4n méi
va trinh bay phuong 4n mdéi dé & buée t +1.

Can luu ¥ rang, phuong dn ddu tién dua vao bang don
hinh phai la phwong 4n tua (goi 1a phuong 4n tua ban ddu).
Duong nhién, day 1a phuong 4n ¢é m an co ban nhan gid tri
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khong am. Céc bude tiép theo duge iap theo quy tic dudi
day s€ cho ta toan phuong 4n tua.

Noi dung 14p moét phuong dn méi gém:

- Chon mét 4n tu do dé thay thé cho mot 4n co ban.

- Ghi lai gi4 tri e, va G;ing véi 4n tu do duge chon dé.

- Lap lai toan bo ma trén md rong a; (cdc phin tir cla
cdt T, duoe coi la cdc phan tit a,; cia ma tran md rong).

a. An e do ducce chon:

x, la 4n dugc chon néu A, = Max A, (j = i...n) (1.8)

b. An cor bdn bi loai:

Sau khi di ¢é an dugc chon x,, ta xdc dinh 4n bi loai
theo quy tac:

An co ban ndm trén hang k 1a 4n bi loai néu:

Tk

T, L
—-=min — (v6i cic a, > 0),
LA™ a;

biéu nay ¢ nghia la, thuc hién lan lugt cdc phép chia
mot phan tr trén cot T, cho mot phan tr clla ma tran hé
rang budc thudc cot s (phan tr nay phai duong). Két qla
nho nhét dng vai hang nao thi an co ban thudc hang do bi
loai.

Vi du: Phuong 4n & bang 1.3 1a phuong dn twa, nhung
khoéng to1 wu. An co ban 12 X5 Xg VA X,

An ty do duoc chon dé thay thé 12 x, bdi vi A, = SM +10
la 1on nhat.
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Chia timg phan tir clia cot T, cho cdc phén tir tuong tng
0 cot j =3:

el B 4 bd qua

A (bo qua)

T _7_,

a,, |

SLENE Day la gid tri bé nhat.
4., 4

Phép chia ¢6 gia tri bé nhat tng véi hang thit 3. Nhu vay
4n bi loai nim trén hang thit 3, ing véi x,.

c. Ghi lai phicong dn moi.

- Vi an duge chon 12 x, thay cho 4n co ban bi loai & hang
k nén gia trj e, (chi $6 cla 4n co ban) lic ny la e, =s.

- Hé s6 ham muc tiéu G, lic nay ciing phai thay déi
trong img G, = C,

- Toan b cdc phén tircon lai a; (i = 1.. m; j=0.. n) clia
ma tran m& rong duoc bién ddi nhu sau:

Ngudi ta goi cot tmg véi 4n duoc chon la ¢t chinh (s),
hang tng vdi 4n bi loai 1a hang chinh (k). phan 1l a, la
phan ne chinh.

Cac phan tir md&i nam trén hang chinh:
2t = A
2, = L (j=0, 1...n) (1.9)

a‘ks

Cac phan tlr mdi nam trén cac hang khéc:
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ay=a;-a,.a,;(i#k:j=0,1,..,n) (1.10)
Vi du: Véi phuong dn & bang 1.3, ta di 6 an duge chon
1a x, (s=3); 4n bi loai x, (k=7). Phuong 4n méi thé hién &
bude 2 duge 1ap nhu sau:
e=6;¢,=3;e,=5,G,=M;G,=-10;, G, =0.
Ap dung hai céng thic trén d€ tim cic gid tri méi cha
céac phan tir thuéc ma trin mé rong, ta cé két qua ghi &
bang 1.4.

Bang 1.4
Bute | o o, T %, %, % | X | % | X | %
22 60 | -10 oMM
6| M 5 -1 23 0 o[ 1}o
n | 30| 7 2 0 S EREREEE
51 0| 20 [ -8 3 o210l
Z=5M70 | A= |-M42{{23M€0| 0 (16| 0 | 0 | -M

Lun y: Thuc ra, 8 bude I cha bang don hinh ¢6 thé gidi
thiéu phuong an ban dau ma khéng phai la phuong 4n tua,
(nghia 1a 4n co ban ¢6 gid tri am), sau dé bién d6i né thanh
phuong 4n tua & budc I1. Cich nay s& bét duge s6 luong an
gid, song cling rat dé nham lan. T6t nhat 1A ngay tir budc |
dd la phuong an tua.

1.3.7. Vi du giai bai tean trén bang ddn hinh
Tim gid tri cha X, X,, X, 530 cho:

Z = 45x, + 30x, - 25x,- Max
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- Va thod min cdc diéu kién:

X+ X+ Xy =250
2%, + X, - X4 <150
X+ 2%, + 2X, > 300
X X; Xy 20

TruGe hét, chuyén ham muc tieu sang dang Min (Q=-Z):
Q =-45x, - 30x, + 25x, - Min
D361 ddu cha bat ding thic thy ba:
X, - 2X; - 2%, £- 300
Bién cdc bat dang thic cla hé rang bugc thanh ding
thidc bang cich thém vao hai bat déng thic cusi cdc 4n phu
X, va X

Xp+ X, + Xy =250
2%, + X, - X4+ X, = 150
X - 2X5- 2X5 + X, =-300
Nhén 2 v& cla déng thiic cudi véi -1:
Xy + X, + X,y =250
2X, + X, - X3+ X, =150
X, +2X,+ 2X, - X, =300
Ta ¢6 ma tran hé rang budc:
1] 1 ¢ 0
21 -11 0
12 2 0-1



Muén cé ma trin don vi thi phai bd sung thém 2 cot
thanh phén, trong dé mot cot ¢6 phan tir chinh (s6 1) O
hang thit nhat va mot ¢6t 6 phan tir chinh & hang thit 3:

11 1 00 10
21 -11 0 0 0
12 2 0-10 1

Pén day ta ¢4 ma trdn don vi gébm 3 c6t, lan luot 1a
(theo thir tu phan tir trén chéo chinh) cot 6, cdt 4 va cot 7.
Phuong dn tia ban dau la:

Xq = 2505 X, = 150; X, = 300

Viéc thém cot 6 va cot 7 ciing ¢6 nghia la thém 2 4n gia
X¢ VA X,. Cdc 4n gid ndy c6 hé s6 rang budc 1a 1, cdn hé s§
ham muc tiéu cua ching 1a M (s6 duong lén tuy ¥). Mo
hinh chinh tic cla bai toan la:

Q = - 45x%,- 30x,+ 25x,+ 0.x+ 0.x; + Mx, +Mx; - Min

X+ X+ Xy + X, =250
2X 4+ X,- X3 + X, =150
X, + 2%, +2x,-x,  +x, =300

Xis Xggoee X720
Phuong dn tya ban dau: x,= 250; x,=150; x,= 300.
Ghi 1ai cdc théng tin nay trén bang don hinh (bang 1.5).
Phuong dn 1: Khong téi tu: x, duge chon, x, bi loai.
Phuong 4n 2: Khong 161 uu; X, duge chon, x, bi loal.

Phuong an 3: Khong toi vu: X, duge chon, x, bi loal.
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Phuong an 4: T6i uu.
X, = 200; X, = 50; Q= -4750; Z = 4750 (xem bang 1.5)

Bang 1.5.
. G T x, %, X x, X, % X,
-45 -ap 25 1] o M M
33 250 1 1 1 a 1] 1 {
4 Q 150 2 1 -1 1 Q O a
00 1 2 2 0 -1 Q 1
Q=550M | A= | 2M | 3m M 0 M 0 0
+45 +30 -25
6 M 100 -1 1] 2 -1 8] 1 0
2 -30 150 2 1 -1 1 0 u
7 M 0 -3 0 4 -2 -1 o] 1
Q=100M-4500 AI = ~4M +] &M -3M =M o a
-15 +5 -30
G M 100 0.5 0 0 0 05 1 0.5
2 -30 150 1.25 1 0 Q5 0,25 0 0,25
3 25 0 £L.75 o] 1 0.5 -0.25 0 .25
Q=100M-4500 A= 0,5M a 1 -27.5 0.5M 1} -1,5M
-11,25 +1,25 -1,25
S 0 200 1 4] 0 4] 1 2 -1
2 =30 200 15 1 L] a5 Qg a5
3 25 3] -05 0] 1 0,5 1] g5
Q=4750 A= -12.5 0 0 <275 0 12,5 -M
-M

1.3.8. Tém luge cac budc thyc hign bai toan QHTT

I/ Phat biu bai toan bang ngon ngi thong thudng, bicu
dién noi dung clia né bang ngon ngit todn hoc: Ham muc
tiéu, cdc dang thic va bat déing thitc cla hé céc diéu kién
rang budc (v€ phai 13 hing s3).
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2/ Pua mo hinh bai todn vé dang chinh tic:

- Néu Z tién t6i Min thi ham muc tiéu 1 Q=-7Z;

- Néu bat ding thic ¢6 dang = thi nhan 2 vé& véi -1 dé
bién bat dang thitc cé dang <;

- Bién bat ding thic thanh déng thic bing cich thém
vao v€ trdi mot dn phu c6 hé 56 12 1, con hé 6 chia 4n phu &
ham muc tiéu 1a O;

- Khi da thanh déng thitc réi ma v€ phai am thi déi ddu
ca hai v&.

3/ Tim phuong 4n tua ban ddu bang cich tim ma tran
don vi cap m chita trong ma trin hé rang budc. Néu khong
c6 hoac thi€u thi thém ¢t sao cho ¢é d0 m cot thanh phan.
Thém mot cot ciing 1a thém | 4n gia. An gia co6 hé s6la 1,
con h¢ s6 cha né 6 ham muc tiéu 1a s6 duong M 16n wy .

Ung v6i mbi cot ctia ma tran don vi ta ¢6 | 4n co ban.
C6 m 4n ¢o ban nhan gia tri v& phai, céc 4n khéc (goi 12 4n
tu do) déu bing 0.

4/ Lap bang don hinh. Ghi cdc théng tin ban ddu vao
budc 1.

5/ Tinh $6 ki€ém tra va danh gid phuong dn:

- Néu t61 vu hoac vo nghiém thi két thiic.

- Néu khong t6i uu titi thire hién cong viéc 6.

6/ Thuc hién ndi dung hoan thién phuong an dé c¢o
phuong an mdi, sau do quay lai 5.
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Qua thuc t& st dung phuong phap don hinh, ngudi ta da
rdt ra két luan mang tinh thong ké sau day: Bai toan QHTT
dang téng quit c6 m rang budc va n 4n, néu m < 50 va
m+n < 200 thi s8 budc 1ap (tir phuong dn tya ban dau dén
phuong 4n t6i uu) thudng khong qud 3m/2 va rat it khi vuot
qua 3m.

Luu y cdc truomg hop vo nghiém:

Cic bai todn vo nghiém chil y&u 1a do dat cdc diéu kién
rang budc vo 1§. Ching han cdc bat ding thic sau déu vo 1y:

2%, + 60X, + X, -5
3x,-4x, 27
0x,+0x, + 0x; =3

Néu biét va sia ngay tir dau thi dd mat cong tinh toén,
song da s6 cdc trudng hop khong thé nhan biét ngay duoc,
ma chi ¢ thé phét hién trong qud trinh tinh toan.

C4c dau hiéu sau diy cho biét bai todn v6 nghiém:

a/ Phan ta T, > 0, trong khi moia, <0 (j=1..n);

b/ P4 xdc dinh duge 4n duoc chon 1a x, song khong tim
duoge 4n bi loai vi moi ty 0

T covéimoiidi=1.my
a.

I~

¢/ Phuong 4n tuy dat tiéu chugn t6i wu, song ¢6 an gia
nhan gia tr1 khéc 0.

Dén day, ban c6 thé gidi 4 bai todn m& dau gidi thiéu &
muc 1.1.

4]



Luw y cdc triuong hop vé sé nghiém:

Khi 4p dung két qua tinh todn vio thuc t€, do cdn nhiéu
y€u t6 ma ta chua the lirgng héa nén mot phuong 4n 161 wu
cu thé nao d6 doi khi khong phit hop, cdn lua chon phuong
an “dung dugc” trong s6 vai phuong 4n t8i vu.

Nhu da biét, bai toan QHTT c¢6 thé v6 nghiém, hoic cé
I nghiém duy nhat, hodc c6 vo s6 nghiém. Trudng hop vo
s0 nghiém thi cdc phuong dn chi khdc nhau vé gia tri céc
an, con gi tri ham muc tiéu [a nhu nhau.

Mic du cdc phuong phip gidi bai todan QHTT chi cho ta
I phuong an t6i wu, song diéu quan trong 13 né di cho ta
gid tri t6i uu cha ham muc tiéu. Tir day ta c6 thé xdc dinh
dugc cdc phuong an t6i uu khdc bang cdch gidi he bat
phuong trinh gém:

- Ham muyc tiéu véi v& phai la gid tri Z cia phuong 4n
1O

- Hé rang budc cua bai todn;

- Diéu kién tat yéu.

He¢ bat phuong trinh nay bao gidf ciing ¢6 nghiém: hoic
1a 1 nghiém duy nhat (d6 la phuong 4n t6i vu ma ta di tim
dugc bing phuong phdap don hinh), hoic 1a ¢é vo s6
nghiém ma ta dé€ dang xdc dinh duge dé€ so sanh.

Vi du: Trd lai bai todn ¢ muc 1.3.7. Bang phuong phap
don hinh ta da tim dugc 1 phuong 4n 16i uu la:

X, = 0; X, = 200: X, = 50; Z = 4750 (xem bang 1.5)

Muén tim cdc phuong an t6i uu khic thi gidi hé bat
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phuong trinh gébm ham muc tiéu ¢ gidi tri 1& 4750, hé ring
budc va diéu kién tat yéu:

Tim gid tri cua X, X,, X, sao cho:

45x, + 30X, - 25,  =4750 )
X, + X, + X, =250

2X, + X, - X5 <150

X, + 2X,+ 2X, = 300

Xy» X7 X, >0

(3iai hé trén, ta ¢é nghiém:
0<x, <200
0<x,<200-(3/2) x,
X3= 250 - X, - X,
Tir day, cho x, mét gid i bat ki trong khoang [0; 200, ta
s€ xdc dinh duge gid tri tuong tng cla X, va X, chang han:
Phuong an 1: x,= 0; x,= 200; X, = 50;
Phuong an 2: x,= 10; x, = 185; x, = 35;
Phuong dn 3: x,= 20; x,= 170: x; = 60;

V.V,

1.4. CAP BAI TOAN QHTT POI NGAU
1.4.1. Hai bai toan dan
«. Bal todn sdn xudt dd xay dung (bai todn géc).

Mot doanh nghi¢p A san xuat 3 loai dd dung cho xay
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dung cong trinh GTVT. Gid bdn 1 don vi d4 loai 1, [1 va III
tuong ng la 90 triéu dong, 140 triéu déng va 50 triéu
dong.

Tai san chl y&u ctia doanh nghiép gom 6300 mét vudng
mat bang, 54 thiét bi (gia st cung loai va ¢6 chat lugng nhu
nhau) va 5 thing thuéc nd trong kho dé sir dung cho mot
thiang.

S6 thi€t bi can thiet dé san xudt 1 don vi dd loai I, IT va
I11 tuong ting 12 9 chi€c, 4 chiée va 4 chiée.

Di¢n tich mat bang ma 1 don vi d4 loai I, II va III chiém
ché tuong dng 1a 900m’, 500m? va 500m*

Dic biét 1 don vi dd loai IT cdn 1 thiing thudc né.

Vin dé dat ra [a: Hang thdng, doanh nghiép phai san
xudt bao nhiéu don vi dd cic loai dé téng doanh thu 12 16n
nhat.

Goi X, X, va X; 12 $6 lugng don vi d4 loai I, 11 va III cén
san xuat trong thang, lic dé:

Ham muc tiéu:

72 = 90x + 140x,+ 50x,- Max

Cac diéu kién ring buoc:

Ox, + 4x,+ 4 x, <54  (thiét bi)

9x,+ 5x,+ 5x, <63 (tram m?)
X5 <5  (thung thuéc nd)
X1s Xgy X3 =0
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Pay la bai todn quy hoach tuyén tinh quen thudc ma
~ching ta di giai quyét & muc trén.

V&i bai todn ¢6 s liéu cu thé nhu trén thi phuong an 16
vu s€ la:

X, =2;X,=5; X, =4, Z = 1080.

Dicu nay ¢ nghia 1a: Vi don gid cic loai da nhu vay,
véi co s& vat chat hién ¢ nhu vay, méi thang doanh nghiép
can san xudt 2 don vi d4 loai I, 5 don vi d4 loai II va 4 don
vi da loai 11, khi d6 doanh thu t6i da s& 1a 1080 tri¢u déng.

b. Bai todn cho thité co sd sdn xudt (bdi todn d6i ngdu)

Doanh nghiép A néi trén c¢6 chii truong chuyén hudng
hoat dong sang linh vuc khdc sau vai thing niia, vi vay tir
nay dén lic d6 ho can nhic gitta viéc ti€p tuc san xuét theo
ké hoach di lap va viéc cho doanh nghiép B thué lai co s&
san xuat.

Tat nhién, gid cho thué hang thang phai I6n hon hoic
bang 1080 triéu déng (néu khong duge nhu vay thi tiép tuc
san xudt).

Goi 'y, 1a gid cho thué 1 thiét bi;

y, la gia cho thué 1 tram m’ mat bang;
vy, la gid 1 thiing thudc no.

- D€ san xudt 1 don vi dd loai [ c6 gi tri 90 trieu déng
cdn st dung 9 thi€t bi va 9 tram m’ mat bing. Vay gia cho
thué co s nay dé san xudt dd loai | khéng dugce nhé hon 90
triéu dong:
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9y, + 9y, > 90 (1)

- D€ san xuat 1 don vi dd loai 1l ¢6 gid ban 140 triéu
dong cdn slr dung 4 thiét bi, 5 tram m” mat bang va | thung
thuée nd. Viy gia cho thué co s§ nay dé san xuit da loai II
khong duge nho hon 140 triéu dong:

dy, + Sy, +y, = 140 2)

- Dé san xuit 1 don vi dé loai IIT cé gia ban 50 triéu
ddng cén sit dung 4 thi€t bi va 5 tram m” mat bing. Vay pgid
cho thué ¢o s& nay dé san xuit d4 loai Il khong duge nhd
hon 50 triéu dong.

4y, + 5y, 2 50 (3)

Cic hé thic (1), (2}, (3) da tao thanh hé cic diéu kién
rang budc, tic ta phai thoa man cic diéu kién d6 thi doanh
nghiép A mdi cho thué.

Véi nhitng di¢u kién nhu vay, doanh nghiép B thay
rang:

Tién thué thiét bi la 54y,; tién thué mat bang la 63y, va
tién thudc né 1a 5y.. Tong s6 tién thué mbi thang phai cang
nho cang tot.

Muc tiéu ctua doanh nghiép B la:

Q = 54y, + 63y, + 5y, - Min (4)

Lic ndy, bai todan dugc phat bidu nhu sau:

Xac dinh gid thué 1 thiét bi, gi4 thué 1 tram m°® mat
bang va gid mua 1 thing thude nd - kv hiéu y,, y, va vy, -
sao cho tong gia thué 1a thap nhat:
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Q =54y, + 63y, + 5y, - Min
dong thdi thod méin yéu cdu clhia doanh nghiép A.
Oy, + 9y, > 90
4y, + 5y,+ vy, > 140
4y, + 5y, 2 50
Vatatnhiénlay,, y, > 0.
Hai bai todn trén day 1d mot vi du vé mot cip bai todn
doi ngdu cha QHTT.

1.4.2. M5 hinh toan hoc cua cip bai toan déi ngiu

Mot bai todn QHTT bao gidy cling t6n tai bdi todn doi
ngu clha né. Ca hai bai todn nay tao thanh mot cap déi
ngau.

a. Y nghia neong trung va mo hink bai todn goc:

Trong k¥ ké& hoach, doanh nghiép cin san xuat n loai
san phim theo cic cong nghé 1, 2,... n. S6 sén phdm san
xudt theo timg cong nghe du kién 1 x,, x,... X,. Gia ban 1
san pham (ing véi timg loai cong nghé 14 C,, C,, ...,C..

Hay xac dinh cdc gid tri x; (j =1.. n) sao cho dng doanh
thu trong ky k& hoach 13 16n nhat.

Z=Cx;+Cxy+... + Cx, - Max (1.1

Bi€t rang, d€ san xudt 1 san phdm loai j cén tiéu hao
mot luong nhéan t6 (c6 thé 1a nguyen liéu, nhién liu, ngudi,
cong cu...) loai 1 la a;. Viéc tiéu hao nay khéng duoc vugt
qua miic dy trif cia cdc nhan 18, cu thé:
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astsP
a, X, +a, , X +...a,,,X, Sb,

Ay, X1+ a4y 5 Xy o 2y, X, <,

A, X T a . X+ A, X, <b,

Qo Xy T A, X+ El.k+1‘"xn$bk+1

a,, X, +a, X, +..a,,.X=b, J

Va diéu kién 18t yéu x,, X,... x, 2 0.
Chit y:
- Ham muc tiéu tién 181 Max;

- Cé & rang budc 1a bit dang thic <;

(1.12)

(1.13)

- C6 m - k rang budc kiéu ding thic (ciing c6 thé k = m):

- Bao gid ta ciing dua duge bii todn vé dang (1.11),

(1.12), (1.13).

b. Y nghia teong trung va mé hinh ciia bai todn doi

npdi:

Mot doanh nghiép khdc muén mua lai toan bé lugng du
trit cdc nhan t§ san xuit cia doanh nghiép nay. Vay phai
dinh gid ban nhu thé nao d¢ hai bén déu chap nhin duge?

Goi y, 14 gid ban mot don vinhan t61 (1 = 1,2..m).

Khi d6 gia ban cdc nhan t6 d¢€ san xudt ra | don vi san

pham loat j la:

gi=agy, Ha, Y, o ta, Y,
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Va duong nhién bén ban chi cé thé chap nhan duge khi
g; 2 ¢;, nghia la s& tién ban duge khong nhé hon gid ban 1
san pham loai j.
Téng s6 tién ma bén mua phai bo ra la:
Q=by, + by, +..+ by,
Bén mua bao gid cling mudn Q nho nhat.
Luc nay, bai todn d&i ngau ¢6 mo hinh nhu sau:
Ham muc tiéu:
Q=by, +by,+..+b,y, - Min (1.14)
Céc rang budc: ~
A,y tay, b+, Y, 2€

allyl +a2.2 YE +"'+am,2 Yn12C2 (115)

.y, +a,,y,+..+a,,v,2C,
o<t J
bicu kién tat yéu: y,, y,,..,y, 20 (1.16)
Yea1s Yiwzs ¥ €6 ddU tuy y. (1.17)
Chit y: k la s6 lugng bat ding thixc trong hé rang buoc
cua bai todn gdc. Néu k > m thi khong ¢6 didu kién (1.17).
Nhan xét:

1. Mot bai todn QHTT bao gid cling ¢6 mot bai todn daoi
ngau tuong ung. Nguoi ta goi 2 bl todn nay 1a cdp bai
todn doi ngan.

2. Bai toan goc ¢6 ham muc tiéu dat cuc dai (Max), con
bai todn ddi ngau ¢6 ham muc tiéu dat cuc tiéu (Min).
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3. Hé rang budc cia bai todn géc gém cac bat dang thitc
c6 ddu < hoac dang thitc, con hé rang budc cha bai toan dadi
ngdu gém cdc bat dang thitc >.

4. S6 4n ca bai todn d6i ngiu bing s6 dang thic va bat
dang thiic trong hé rang budc clia bai toan géc; s6 bat dang
thitc trong hé rang budc cua bai todn d6i ngiu béng s6 an
clia bai toan goc.

5. Heé 56 ham muc tiéu cla bai toan déi ngau (C) chinh
14 gid tri cdc s6 hang tr do (b)) cua bai todn goc.

6. Céc s6 hang tu do clia bai todn ddi ngiu chinh 1a gid
tr1 hé s6 ham muc tiéu cua bai todn goc.

7. Ma tran hé s6 rang budc cha bai toin d6i ngau 12 ma trin
chuyén vi cia ma trin hé s& rang budc trong bai todn goc.

Ma tran hé sé rang budc cua bai toan goc:

4 2y - Ay,
d d e A
2.1 2.2 2.n
A=
a'm.l am 2 ' Z]'m.n

Ma tran hé s6 rang budc cia bai todn déi ngau:

A dgy el
A,_ a|.2 32.2 T a|'I'!,2
a‘I.n aln * am.n
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8. Trong cdp bai toan d6i ngau c6 thé tén tai cdc trudng
hop sau:
+ Mot trong hai bai toan vo nghiém;
+ Ca hai bai todn vo nghiém;
+ Ca hai bai toan ¢6 nghiém.
Sau day 1a mot s6 vi du:
Vidul:
Bai todn goc:
Z = 5%, + X, - Max.

X -X,52
X,%20

1 -1
A=
Bai todn d61 ngau:

Q =2y, + 3y, - Min.

Yi+¥:,25
-y -3y, 21
Y. ¥.20

11
A=

Bai todn p6c ¢6 nghiém, bai todn d6i nglu vé nghiém
(bat dang thic th hai vo 1¥).
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Vidu2:
Bii todn goc:
7 =X, + 2%, + 2X, - Max.
2%, + 5%, + X, €3
23x, + 8x,<-5

X Xp, X3 20

( 2 51 }
A=
-3 80
Bai todn d6i ngau:
Q =3y, - 5y, - Min.
2y, - 3y,2 1
Sy, + 8y, 22
y, =2
Y1 Y220
2 -3
A=
1
Bai todn gdc vo nghiém (hé rang bude vo 19), con bai
todn dai nglu thi ¢d nghiém.
Vidu3:
Bai toén goc:
Z =x, - 2x, - Min.
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X~ X295
-X, +x,2>1
X, %=0

1 -1
A=
-1 1
Bai todn d&i ngiu:
Q =S5y, +y, - Min.
Yi-y; <1
Y +y,<-2
Y ¥:20

)

Ca hai bai todn clia cap niy déu v6 nghiem.
Vidud:
Bai toan goc:
Z =X, 4+ 3%, + 2x, - 3x - X, - Max.
22X+ 2%+ Ka+ X+ 2%+ X, <10
4%, + 3%y - X3 - 2%, - X + 2%, <7

X1 Xpuew Xg >0
221121
A=
[4 3-12-1 2}
Bai todn déi ngau:
Q = 10y, + 7y, - Min.
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( 2y, +4dy, > 1

2y, + 3y, 23
Yi-¥,22
¥ -2y,20
2y, -y, 2-3
y, + 2y, 2 -1
YLy 20
2 4]
2 3
Aol -1
1 -2
2 -1
_l 2_

Ca hai bai todn déu c6 nghié¢m.
1.4.3. Nguyén Iy d&i ngau

a. Néu cd hai bai todn cua cdp bai todn doi ngdu déu c6
157 gidi thi gid tri ham muyc tiéu ciia bai todn Max (Z,,) ciia
mot phicong an bat ky khéng lon hon gid i ham muc 1Héu
ctia bai todn Min (Q,,,) ciia mét phiong dn bdt ky. Tiec la:

2, £y % S = Qi S Q,<Q

Gig tri ham muc tiéu trong 130 gidi t6) vu cla hai bai
todn bang nhau.

Zovs = Quin

b. Néu mot trong hai bai todn khéng ¢6 1ot giai thi bai
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toan con lai hodc la khéng gidi, hodc 1a ham mic téu
khéng bi han ché.

1.4.4, Giai bai toan d&i ngiu

1. Tru6c hét giai bai todn géc trén bang don hinh, Néu
bai todn ¢6 1&i giai t6i uu thi tién hanh céc viéc tiép theo.

2. O phuong 4n t6i vu c6 m 4n co ban 1 Xy X, X,... He
56 ham muc tiéu ing véi cdc 4n co ban nay la C.C,C,.
khi d6 ta c6 véc to hang C=(C, C, C..).

3. Trong ma tran hé rang budc & buée ddu tien {(budc Iy,

ta 18y timg cot img véi x,, X,, X.... dua vio ma tran A. Pay
1a ma tran vuong cap m.n.

D Apg e @y
A= 4y, 8y, By o
amk ’J‘m,.s dmr

4. Tim A" 1a ma tran nghich dao ma tran A.
5. Nhan C v6i A" s& nhan duge véc to hang Y:
Y =¥, Yoo Y) = CA'! (2.3)

Trong d6 y,, v,.... y,., 12 gid tr cdc 4n co ban cha bai todn
ddi ngau. Gid tri ham muc tiéu cia cap bai toan I3 bang nhau.

Vidu: Trd la bai todn néu & muc 1.4.1.

Cdc bude giai bai toan goe duoc thé hién trén bang
(1.6). trong dé:
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An co ban & budc cusi ciing gom x,, Xo... X,

Hé s6 ham muc tiéu trong tmg 14 9, 5, 14: C = (9, 5,
14).

O buée | clia bang don hinh, cdc cot ma tran hé rang
buoc fing vdi X,, X, v X, tao thanh ma tréan vuong A.

9 4 4 5/9 -4/9 0
A=195 5|trddA'=|-1 1 1
01 0 0 0 1

Y=CA'=(0,1,9 cénghialay=0:y=1:y,=9.

Bang 1.6.
X, Xz Xs Xy Xg X
Budc @ G T - - -
| ) -} -) o o o
90 | 140 | 50
l 4 0 54 | 9 4 4 1 0 0
63 5 0 1 0
0 5 1 0 0 0 1
Z=0 A= |90 | 140 | 50 | © 0 0
Cusi | 1 | @eo | 2 | 1 0 0 | 50 | -4 | ©
cung |3 ()50 4 0 0 1 1 1
2 | (ya0 | 5 0 1 0 0 0 1
Z = 1080 A= o 0 0 -0 | -90
Két luan:

Gia cho thué ma hai bén chép nhan dugc la:
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- Thiét bi khong dang gia vi qud kém.

- Mt bing ¢6 gid thué 13 1 triéu déng /100m”.

- Thuéc né cé gia 9 triéu déng /thung.

- Téng gid cho thué 1 thang I 1080 triéu déng.

Nhu vay, ¢6 2 cdch giai bat todn déi ngau:

Cach thia nhat:

- Biéu dién bai toan gdc theo mé hinh (2.1) va gidi bai
todn ndy, ta ¢ 161 gidl cua bal todn goéc.

- Tir mé hinh cua bai todn goc, biéu dién mé hinh clia
bai toan déi ngdu va giai bai toan do.

- Can ct két qua clia 2 bai todn dé két luan.

Cach thur hai:

- Biéu dién bai todn goc theo mé hinh (2.1) va chi giai
bai todn nay. Ghi lai két qua timg bude trén bang don hinbh.

- Can ¢t céc $6 liéu ¢ bude I va bude cudi cting & bang don
hinh, dp dung céc cong thifc 1.12 dé ¢6 két qua cudi cling.

- Két luan vé bai todn doi ngau.

Vé cich thir nhat ta phai giai 2 bai todn QHTT, song
tranh duge viéc di tim ma tran nghich dao. Con véi cich
thit hai thi chi phai giai mot bai todn QHTT, nhung phai
thuc hi¢én 1 lan viéc tim ma tran nghich ddao.

Kinh nghiém cho thdy: giai bai toin bang tay thi nén
chon cdch thir hai, con giai trén MTDT thi nén chon cach
thit nhat.

(Xem muc 1ap trinh giai bai todn QHTT tren MTPT).
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1.5. BAI TOAN QUY HOACH TUYEN TiNH THAM SO

1.5.1. Bai toan dan

Mot xi nghiép du dinh trong th¥i gian t6i, méi thing s&
san xudt x, san pham I va x, san pham loai I1.

D¢ san xuat 1 don vi sdn phdm loai I can 1 tan nguyén
ligu, san pham loai IT cdn 1,2 tdn nguyén liéu. Gia mua
nguyén li€u loai I Ia t USD/ tdn; gid mua nguyén liéu loai
H ciing 1a t USDY/ tan, nhung médi don vi san phidm tam ra
duge khuyén mai 3 USD.

Trong thoi gian 161, gid nguyén liéu c¢6 kha nang bién
déng tir 10 dén 20 USD/tan.

Vay v6i gid nguyen liéu bién dong trong khoang dé thi
moi thang Xi nghiép cdn san xuat bao nhiéu san pham loai
I v loai IT dé tong chi phi mua nguyén li¢u 1 thdp nhat,
biét rang:

- 56 san pham loai 11 khéng it hon 30% téng san phdm;

- Téng san pham khong nhé hon 450:

- Méi san phédrm loai 1 va loai 11 tiéu thu di¢n nang tuong
ing l1a 30 Kwh va 40 Kwh, trong khi chi tiéu dién ning
hang thdng khong duge vugt qua 20.000 Kwh.

V&1 bai todn trén ta thay:

Chi phi nguyén liéu cho | san pham loai I 1a t;

Chi phi nguyén li¢u cho 1 san pham Joai 113 1,21 - 3:

Tong chi phi nguyén liéu 1a:
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Z=1x,+(1,2t-3) x,
trong dé: 10 <1 <20

Céc diéu kién rang budc gbém:

30% (x, + X,) <X,

X + X, =450
30x, + 40 x, < 20.000
Xy X; 20

Trong bai todn nay, cic h¢ s6 cla ham muc tiéu (C)
khong phai la hang, ma gid tri cta ching phu thudc tuyén
tinh tham s6 t. va do d6 161 giai cia bai todn ciing phu
thudc vao tham s6 t.

Nhur vay, tuy theo gia tri cOa t nam trong khodng nio dé
ma la c¢d duge phuong an san xudt t61 uu tuong Ung. RO
rang bai toan loal nay ¢é vy nghia sat thuc hon la bai todn
g6m cdc gid tri trung binh [a hing s6.

1.5.2. M& hinh tean hoc

Quy hoach tuyén tinh tham s6 giat quyé€l cic bai toan
ma cac hé s6 cua nd (hé s6 ham muc tiéu, hé 6 rang budc,
s0 hang tu do) phu thudc tuyén tuyén vao mot tham sd t
nao do.

O day chiing ta chi dé cap dén bai todn ma cdc hé s6
ham muc tiéu phu thudc tuy€n tinh tham s& t, con cdc hé s6
khéc la hang s6.

Ham muc tiéu:
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Z=C)x+CMx,+..+C,()x,- Cuc tri. (1.18)
Heé rang budc:

ad X +8, ,X; ..+ 2, x, (b, A
Ang X tag, X+ +a,, X, b, (1.19)
X, Xy X, 20
a<t<P

trong d6 [f la mét trong cdc diu =, <, 2. <

1.5.3. Phudng phap giai bai toan

Buoe 1: Pua mé hinh bai toan vé dang chinh téc. Lic
nay ham muc ti¢u ¢4 dang;

Q=C, (1) x,+C ()%, +... + C, (1) x, - Min
a<t<p
trong d6 C, (1) l4 ham bac nhat d&i vSi tham s6 t.

Buoc 2: Gén cho ( gid tri cin dudi clia né (1 = o) réi giai
bai toan theo phuong phap don hinh. Phuong 4n 161 wu
duong nhign ¢6 cac $6 kiém tra déu 1a hing s6 va A <0,

Buoc 3: Tinh lai cac s6 kiém tra, trong d6 thay-céc C la
hang s6 bang cic C, (0 rdi lap hé bat phuong trinh:

A(n<0

Buoc 4. Gidi h¢ bat phwong trinh trén, c6 nghiém o < t

<al.

Néu [o,a’] bao toan bod khoang [a, B] thi bai todn da
duoc giai xong.
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- Néu o’ < B thi phuong dn dang xét chi diing khi t nim
trong khoang [a,o’].

Lic ndy, n€u A, > 0 khi t > &’ thi chuyén phuong 4n
bang céch dua x, vao danh sdch cac 4n co ban (dn bi loai 1a
an Ung vét ty s6 duong T, / a, nho nhat).

Quay lai lam nhu budc 3 va buéc 4 cho dén khi két
thiic.

1.5.4. Gidi bai toan din

Bai todn dan & muc 1.5.1 ¢6 mo hinh todn hoc:
Z=1x; + (1,2t - 3) X,- Min

30% (x, + %) <X,
X, +X, 2450
30x, +40 x, < 20.000
X X5 20
10<t<20

Pua bai todn vé dang chinh tac, ta ¢é:

L=1x + (1.20- 3) X, + 0x,+ 0x, + Ox, + Mx,- Min

0,3x,-0.7%,+x; =0 b
X+ Xp- Xo+ X, =450

30x, + 40x, + X, = 20.000

X X3 20
10120 J

Trong dé x., x,. X. 12 céc an phu; x, 4 4n gia. Cho =10,
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gial bai todn trén bang don hinh, ta ¢é phuong 4n t6i wu &
bang 1.7.

Bang 1.7.
; X, X, X, b Xg Xe
G T, t 1,2t-3 0 0 0 M
10 9

3 0 315 1 0 1 07 0 07

2 9 450 1 1 ¢l -1 0 1

5 o 200001 -1 0 Q 4 1 -4
Z=4050 A= -1 0 o -8 o -M

Phuong an & bang 1.7 12 16i wu chi véi t = 10,
Tinh s6 ki€m tra phy thudc t cla phuong an:
A=12-3-(1)=021-3

A, =0
A=0
Ay=-120+3
A=0

Ag= 1,2t -3 - M (luén am vi M duong, 16n tuy y).
Giai hé bat phuong trinh:

A=02t-3<0
A=-120+3<0
10 <1<20

Nghiém cua h¢ phuong trinh la 10 <t < 15.
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Dén diy, ta dénh gid lai phuong 4n & bang 1.7, ring d6 1a
phuong 4n téi wu khi t nhan gid tri trong khoang [10, 15].

Néu t > 15 thi bat phuong trinh thd nhat khong thod
man (A, khong thod min). Ta lap phuong 4n méi bing cich
thay x, vao vi tri x, trong danh sédch cdc 4n co ban (315/1 la

ty s& duong nho nhat).

Bang 1.8.
N G T X, X5 X, X4 Xs | Xg
t (1,263 o 0 0| M
1 t | a5 | 4 0 1 0,7 0| o7
2 [12t3] 135 | o 1 - 0,3 0 {03
5 0 [2315] o | o 1 33 1|33
Z=477t:3 A= | o | o [-02t43] -1,06t40,9 -

Phuong 4n & bang 1.8 12 t5i wu néu thoa min diéu kién

Sau;

Ay=-02t+3<0
Ay=-1,061+09 <0

t>15

Nghiém ciia he bat phuong trinh I3 t > 15.

Vay phuong dn & bang 1.8 13 t6i wu khi t > 15.

Két luan:

Vi gia tri clia t

Phuong an t5i uu

10<t< 15
t>15

X, =0; x,=450; Z = 540t- 3
X =315, x,= 135, Z = 477t- 3
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Chuong I1
BAI TOAN VAN TAI

2.1. MOT SO BAI TOAN VAN TAI PIEN HINH

Bai todn van tai la mot dang dac biét cla bai todn quy
hoach tuyén tinh (mot trudng hop riéng cua bai toan phin
phéi). N6 duoc ra doi tir cong tac lap k€ hoach van chuyén
hang hod tir mot s6 dia diém dén mot s6 dia diém khac sao
cho t6ng chi phi 12 nhod nhat. Sau nay rat nhiéu déi tuong
khac khong lién quan dén van tai song van ¢6 thé st dung
mo hinh bai todn van tai d€ giai quyét mot céch hitu hiéu.

No6i chung s6 an cla bai todn van tai kha nhiéu. Chang
han mét bai toan véi 10 “diém cung™ va 10 “diém cdu™ thi
s6 an la 100. Tuy vay, Ia mot dang dac biét cha quy hoach
tuyén tinh, bai todn van tai ¢é cich giai riéng ma khong
cén sir dung phuong phap giai téng quat.

2.1.1. Bai toan phan phdi ba tong nhua

Mot cong ty xay dung coéng trinh GTVT ¢6 3 tram trdn
bé tong nhua, mdi tram ¢6 san luong hang ngay tuong img
1 30 mét khoi, 40 mét khéi va 15 mét khoi. C6 5 dia diem
can cung cdp bé tong nhua vdi nhu ciu mdi ngay tuong
ing la 15m’; 10m’, 20m", 30m", 10m".

Hay lap k& hoach cung c¢ap bé 10ng nhua o 3 tram tron
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dén 5 dia diém thi cong néi trén sao cho téng chi phi (don
vi Tén.Km) la nho nhét, biét réng cy li van chuyén tir cdc
tram tron dén cac di€m thi cong dugc thé hién & bang 2.1.

Bang 2.1: Khoang cich tir Tram i dén Piém j.

Diémthi | Didm thi Bidmthi | pign g Digm thi
Tram trgn céng (1) cong (2} cong (3) cing (4) céng (5}
¢dn 5m* cdn 10m’ cn 20m cdn 30m* <&n 10m’
1 cd 30m3 g 15 10 g 14
Il ¢& 40m3 16 7 8 3 10
Il cé 15m3 2] 25 10 16 8

Bai todn nay c6 dac diém la tdt ca sin phdm trong ngiy
cla cdc Tram tron déu duoc cic di€m thi céng tiéu thu hét
(cung = cau).

Goi x;; 12 s6 m" bé t6ng nhua duoc chuyén tir Tram i dén
diém thi cong ) (i =1.. 3; j =I.. 5), khi d6 téng chi phi
(TKm) cha mét phuong 4an Ia;

L= 8%, + 15%, 5 +... + 16x, , + 8%,

Mbéi phuong 4n g6m 15 4n, méi 4n lai ¢6 thé nhan
nhimg gia tri khong am khéc nhau trong mot khoang xic
dinh nao d6, vi vay vé nguyén tic s6 phuong an 1 vo han.
Phuong dn cho gid tri Z nhé nhat 1a phuong an 161 wu.

2.1.2. Bai toan bé tri may thi céng

Mot cong ty ciing mét lic phai ti€n hanh thi cong & 5
dia di€m. Cong ty ¢6 4 loai mdy thi cong ¢6 thé thay thé
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dugc cho nhau. Mbi loai may lam viéc & méi dia diém sé
dat dugc mét nang sudt xac dinh. S6 lugng may mbdi loai
ma cong ty ¢d, s6 luong mdy can & mdi dia diém va ning
suat cdc mdy lam viéc & cac dia diém khéc nhau duge thé
hién trén bang 2.2,

Bang 2.2: Nang suat May i lam viée tai Cong trudng j.

85 mi Conyg Céng Céng Céng Céng

o Io:i trusng {1} | truang (2) trudng truang {4) | truéng (5)
- cin 32 cin 35 (3} ¢n 15 cfin 20 cin 10

| ch 22 41 34 50 29 40

Il c6 38 40 48 27 31 44

Il eé 45 85 32 46 37 28

IV ch 18 28 . 50 36 49 55

Vén dé dat ra 1a bo tuf loai may nao, lam viéc ¢ Cong
trudng nao, véi s6 lugng bao nhiéu dé tdng nang sudt 1a 16n
nhat.

biéu ddng chi v & day la s6 luong may thi cong ma
Cong ty c¢6 16n hon s6 mdy cdn thiét & cac diém thi cong.
Néu nhir bai toan & muc 2.1.1 doi hoi gia tri ham muc tiéu
nhé nhdt, thi bal todn ndy yéu cau ham muc tiéu phai dat
gi4 tri 16n nhat.

2.1.3, Bai toan diéu phai ddu may xe Ira

Giira ddu mdy xe¢ lia va doan tau ¢6 md quan hé sau
day: Dau may khi kéo doan tau tir ga B vé ga ki thuat A
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(lifc 1a ga ¢6 dépot) thi duge bio dudng, sau d6 lai duge lp
vao doan tau khac dé chay theo huéng A-B.

Tai dépot A hang ngay c¢6 7 ddu mdy duge giai phong
khéi cdc doan tau dén tir B, ddng thoi ¢é 7 doan thu xuat
phat tr A di B. Hay lap phuong dn bg tri céc dau may lip
vao cdc doan tau sao cho 10ng thdi gian cla cic ddu may
nam tat dépot sau khi bao dudng (tinh bng phit) 14 it nhat.
Céc dit ligu chia bai todn duge thé hién trén bang 2.3.

Bang 2.3,

o Thai diém Boan tau Thdi didm
Dau may BD xong Xuat phat
DM 3.24 T 6.15
PM2 4.00 T2 10.05
PM3 4.10 T3 13.05
PM4 4.20 T4 15.45
PM5 4.30 T5 19.00
PM6 5.00 T6 21.20
PM7 5.38 T7 22.00

Goi thoi diém bao duéng xong clia ddu mdy i (i=1.. 7) Ia
d; thoi diém xuét phdt clia doan tau j (j=1.. 7) 1a f;. Khi d6
thoi gian chd doi cia ddu may tai dépot duge tinh nhu sau:
L, =d,-fnéud>f (1)
L, =d -1 +1440 néu d, < f, 2)
Trong trudng hop (2), ddu mdy i kéo tau j cha ngay hom
sau (con lau j clia ngay hom nay thi da xuat phat trudce khi
dau may j bao dudng xong).
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Dua vao cdch tinh (1) va (2) néu trén, ta xdc dinh dugc
thdi gian dau mdy i doi kéo thu j va thé hién céc gid tri d6
trén bang 2.20.

Bai todn nay c6 49 in. Piéu dac biét & day 12 méi doin
tau chi can 1 ddu mdy kéo va bit budc phai cé, vi vay gid
tri ctia méi 4n chi ¢6 thé 13 0 hoidc 1 (diém “cung” chi¢d 1,
diém “cau” ciing chi cén 1).

Ching ta s trd lai gidi quyét ba bal todn nay & muc sau.
Codn bay git hiy 1am quen v6i mo hinh todn hoc cua bai
todn van tai.

2.2. MO HINH TOAN HOC CUA BAI TOAN VAN TAI

2.2.1. N5i dung bai toan

C6 m diém Gli hang A,, A,..., A v6i khéi lugng tuong
tmg & mbi diém 12 a,, a,,..., a_.

Cé n diém Nhan hang B,, B,...,B, véi khéi luong tuong
tmg & méi diém la b, b,,..., b,.

Khodng cach tir A, dén B1a C;(i=1,2,....m; j =1,2,....n).

C, con dugc goi la chi phi.

Van dé dat ra la hay lap k& hoach van chuyén hang ho4 tir
céc diém A, dén cac diém B;sao cho tong chi phi la nho nhat.

Yéu cau cua ké hoach la:

(a) - Tra hét hang tai cic diém gl A, A,..... A .

(b) - Cdc diém nhan B, B,,.... B, nhan do hang.

68



2.2.2. Mo hinh toan hoc

Neéu goi x;, la khéi huong hang hod duoc chuyén tir diém
i dén diém j thi:
Ham Muc tiéu:
Z2=Cx, +CoX . +C o x
X + Cnxyy o+ G Xy,

+ Cm.i xrn.] + Cm,? xrn.2 +o.t Cm,n Xm.n - erl
Rang buéc (a)

X tX o+ X, =4

Koy T Xga oo + X5, = 8,

Xy + Xya o + X

m.2

Rang budc (b):

mn T “m.

Xig+ X ..+ X

ml = U

X+ X+ +X,.=b,

xl.n + Xl’,n +oot Xm,n = b

n

Diéu kién 161 véu: x, 20.

Viét gon lai. ta ¢6 mo hinh todn hoc cta bai to4n:
Ham muc tiéu:

m 14

Z=3 Y CijXij- Min (2.1)

-1 =]
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Heé rang budc:

> Xij=a(i=12,.,m) (2.2)
j=1
Y. Xij=bi(j=12,..,n) (2.3)
i=k

bicu kién tat yéu: x> 0. (2.4)

Trong thuc t& t6n tai 3 trudng hop phai xét dén:

- Téng khéi lugng cdc noi gtii bang tdng khéi lugng céc
noi nhén (cin bang Cung Cau);

- Tong khéi lugng cdc noi gl [6n hon téng khai luong
cic noi nhan (Cung lén hon Cau);

- Téng khéi luong cdc noi gli nhd hon éng khéi luong
cdc noi nhan (Cung nho hon Cau).

Hai trudng hop sau déu c6 thé bién déi vé truong hop
thit nhat.

a. Mo hinh dong.: Cung = Cau.

D6 12 m6 hinh cua bai todn van tai ma trong hé rang
budc clia né ¢é 16ng khdi lugng hing hod cla cac diém gl
bing tdng khéi lugng hang hod theo nhu ciu & cdc diém
nhan.

i"‘i :ih_i (2.5)

J=i

Y nghia cia mo hinh déng 1a Cung = Cau. Bai todn van
tai cdn bdng Cung - Cdu ludn cé 1i gidi (61 uu.
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b. Mo hinh md: Cung 16n hon Cau,
Tic la:

Da > Zb (2.6)

i=]

Pé dua vé mo hinh déng, ta dira thém vao bii todn mot
diém nhan phu (thuc & khong ¢6) B, ,,. Khdi luong hang
hod theo nhu cau cla dié¢m nay la:

=Ya,-3h, 2.7
i=1 i=1

Chi phf van chuyén tit A, dén B,,;: C,,., = 0.
Nhu vay s€ xudt hién thém cdc 4n phu x, ,, (i=1.. m).
c. M6 hinh md: Cung nho hon Cau,

Tiic la:
Sa,<3h, (2.8)
i=1 1=1

Dua vé mé hinh dong bang cach dua thém vae bii todn
mot diém gl phu (khong ¢ trong thuc &) A_.,. Khéi
lugng hang hod gifi di tr diém ndy 13;

m+i Zh _Zd {29)
Chi phi van chuyén tir diem A_,, dén diém B, la: Cray=0.
Ciing xudt hién thém céc an phu Xmer;(3=1.0).

Trong 151 gidi 167 uu cla bai todn ¢6 mo hinh md, ¢6 thé
¢6 cac an phu khic khong. Diéu nay ta hiéu 1a trén thuc 1€
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lugng hang d6 khong chuyén di dau cd, hoic ¢ mot diém
gui hodc moét diém nhan nao d6, nhung ta khong quan tam
dén keét qua.

Nhu vay, bat cir bai todn dang md nao ciing <6 thé dua
vé dang dong bang cdch thém mot diém giri phuy (néu Cung
< Céu) hodc mot diém nhan phy (néu Cung > Cau).

Ngoai ra, v6i nhiing bai todn ma ham muc tiéu Z tién téi
Max thi ta giai bai todn v6i him muc tiéu Q tién 61 Min,
trong dé Q=-Z.

2.2.3. Bigu di&n bai toan dudi dang ma tran kép

Chi phi C;1a mot ma trén cip (m.n). Cic én x; cling 1a
mot ma tran cdp (m.n). Ghép hai ma tran nay vdi nhau, ta
s& ¢6 mot ma tran kép dugc thé hién dudi dang bang gém
(m.n) 6. Cu thé:

- ¢ot ddu tién (g6m m hang) lan luot ghi tén cdc diém gl
AL A, AL) vakhoi lugng “cung” tuong tng (a,, 4,..., a_).

- § hang d4u tién cia bang (gém n cot) 1an luot ghi tén
cdc diém nhan (B, B,...,B,) va khéi lugng “cau” tuong ting
(b, b,.... b).

- V& m.n 6 con lai duge ghi nhur sau:

+ Goc trén beén trdi (goc Tay Bac) ciia mdi 6 ghi gid tri
¢hi phi € wong ang véi hang va cét cua n6. Khoang tréng
con lai trong méi 6 danh dé ghi gia tri cha céc an x,,
Nhitng 6 ¢6 x; > 0 goi la 6 bgn, cde ¢ khdc goi la 6 ti do.
Xem bang 2.4.
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Bang 2.4.

Nhan B, B, B,
Gii b, b, b,
A1 C\_‘ C1.2 C‘_n
&4
Arm Cm.1 Cm_? Cm,n
Hm

Bang ma tran kép cho ta hinh anh rat rd rang vé noi
dung bai todn van tai, dong thdi rat thuan 1gi cho viéc dp
dung cac phuong phdp giai bai todn.

Vi di: Bai todn gidi thiéu & muc 2.1.1. c6 thé biéu dién
dudi dang ma tran kép nhu trén bang 2.5. Trén bang nay
cling trinh bay mot phuong 4n vé gia tri clia c4c 4n co ban
(cdc s6 in dam & gilta mdi 6). Nhilng 6 cé 4n co ban duge
gol la 0 ban, gom cdc o (1.1), (1,2). (1,3), (2,3), (2.4),
(3.4), (3,5). Cac 6 con lai la 6 tu do.

Bang 2.5
Nhan b, =15 b, =10 b, =20 b, = 30 b, =10
Gl:ﬂ 1 2 3 4 3
8 15 10 9 14
a, =30
15 10 5 -
16 7 8 3 10
a; =40
15 25 -
el 25 10 16 a
a,= 15
] - 5 10




2.2.4. Cac phudng an cua bai toan van tai

a. Phuong dn chdp nhdn duge: LA phuong an ddp dng
cdc diéu kién rang budc va diéu Kién tat yéu:

> x; =a, (cung cap hét khoi luong co);

j=1
>"x; =b, (nhan di khéi luong cén);
=1

x,;20 (gid tri cdc 4n khong 4m).

Cé vo 6 phuong dn chip nhan dugc, trong dé co
phuong dn to uu.

b. Phuong dn to6i wu: La phuong an chip nhan dugc
thod man ham muc tiéu dat gia tri Max (hoac Min).

C6 thé ¢6 | phuong 4n t8i wu, ciing c6 thé ¢6 vo s8
phuong an td1 wu. Cac phuong dn t6i uu chi khdc nhau gid
tri cic 4n (x,), con gid ir1 ham muc tiéu (Z) 1a nhu nhau.

Bai todn van tai dang déng bao gid ciing cé phuong an
toi uu.

c¢. Phuong dn twa: 1.3 phuong dn chdp nhan dugc, trong
dé chi ¢6 m+n-1 4n ¢a ban (co thé cd 4n co ban bing 0),
con lai la cdc dn ty do déu cé gid tri bang 0.

56 lugng phuong an tua 13 hitu han. Nguti ta di chimng
minh rang phuong an t6i uu cua bdi todn van tai nAm trong
s0 phuong an tua.

Dé tim phuong dn t6i wu, trude hét can xdc dinh mot
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phuong an tya dau tién (goi Ia phuong dn tua ban dau), sir
dung tiéu chuén dé ddnh gid nd (da t6i wu hdly chua). Néu
chua t3i wu thi sir dung mét s6 quy tac dé hoan thién né
cho dén khi t6i .

d. Bai todn Suy bién va phuong dn Suy bién.

- Mét phuong an ma sé an co ban khic khong it hon
m-+n-i thi d6 l1a phuong dn tua suy bién.

- Bai toan cd tit ca cdc phuong 4n tua khong suy bién
thi goi 12 bai todn khong suy bi€n. Bai todn ¢6 it nhat 1
phuong dn tua suy bién thi dé 1a bai todn suy bién.

Bang 2.6 giGi thiéu 1 phuong in tua suy bién, va tat
nhién dé6 14 bai todn suy bién.

Trong qud trinh giai bai toan vin tai, néu xudt phat tir
mot phuong dn tra suy bign dé cai thién né thi thong
thudng ta s€ thu duge mét phuong an kém hon, nghia la s¢
bi diay xa hon khoi muc tiéu. Vi vay néu gap phuong an
suy bién thi phdi b6 sung mot 6 an fu do viio cho di m+n-
1 4n co ban (gid tri cia nhimg 4n co bin nay bing 0), coi
nhu d6 la phuong an khong suy bién, rdr mdéi dp dung cic
quy tac hodn thién phuong én.

Bang 2.6.
30 25 8 12
42 30 12
25 25
8 8 i
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2.2.5. Day xich va chu trinh

a. Trong ma tran dang bang, tip hop cic 6 duge ddnh
ddu theo ki€u hai ¢ dimg canh nhau (khéng nhat thiét lién
ké) trén ciing hang hoac ciing ¢t duge goi la ddy xich.

Trén bang 2.7 ¢6 mot day xich duoc tao nén bdi céc 6
dugc danh dau la (1.1) - (1,2) - (3,2) - (3.4).

b. Mot day xich khép kin tao nén mot chu trinh.
Trong bang 2.7 gidi thiéu mot s6 chu trinh ¢6 cdc dang
khac nhau,

Bang 2.7

HH
|
|

Chii y:
+ 86 dinh ciia chu trinh bao gid ciing chén.

+ S6 dinh cta chu trinh {1 nhat 1a 4 dinh.
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+ Trong ma trdn m.n (m >1; n >1) bt ¢ tap hop nao
g6m m+n 6 ciing chifa it nhat mot chu trinh.

+ Phuong dn tya cla bai todn van tdi ¢é m+n-1 4n co
ban (6 ban) khong tao nén mot chu trinh nao.

2.2.6. Cac phudng phap tim Phuong an tua ban dau

a. Phuong phdp “géc Tdy Bdc”

Bat ddu tir 6 (1,1): phan phéi cho 6 nay khéi lugng t6i
da cé thé, nghia 1a cho x, | = min (a,, b,).

Néu a <b, thi tat ca cdc 6 con lai trén hang 1 sé bi loai,
boi vi diem A, khong con khdi lugng nita. Lic ndy X, , =
a;a; =0;b=b-a

Neéu a, > b, thi tat ca cdc 6 con lai trén c6t | sé bj loai,
bdi vi diém B, da nhan di khéi luong. Lic nay x,, = b;;
b,=0; a,=a-b,.

Néu a, = b, thi loai bo cic 6 cdn lai trén cot 1 v hang 1
vi diém A, dd chuyén hét khéi lugng va diém B, da nhan
du khéi luong. Lic nay x,, =a,;a,=0;b,=0.

Cit nhu vay, ta ti€p tuc phan phéi cho cdc 6 khic theo
hudng Tay Bac - Dong Nam. Xem vi du ¢ bang 2.8.

Bang 2.8.
B, B, 8,
250 350 100
A 300 _ 250 50 -
Az 400 ) 300 100
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S6 4n clia bai todn 13 2.3 = 6; S5 4n co ban clia phuong dn
tua la 2+3-1=4; Phuong 4n tua trén bang 2.8 khong suy bién.
Phuong phap goc Tay Bac khéng quan tdim dén chi phi,
vi vay phuong 4n tua ban dau duge 1ap theo phuong phép
nay thudng rat xa phuong dn t6i uu, nghia 13 phai cai thién
phuong an ban d4u thanh nhiéu phuong 4n nita méi dén
phuong 4n t61 uu. Tuy vay d6i khi ta lai mudn cé nhiéu
phuong dn tua d€ so sanh vi phuong én t6i wu khong phai
lic nao cling dung dugc trong thuc té.
b. Phuong chi phi bé nhdt.
Chon 6 ¢6 chi phi C,, nhd nhét trong toan bang, phin
phéi t6i da c6 thé cho 6 nay, titc la:
X, =min (a,, b))
Néu a, < b_thi:
X, =2, 3 Cdc 6 con lai trén hang k déu bang 0;
a,=0;b,=b-a
Néu a, > b, thi:
X.=b,: Cac 6 con lai trén cot s déu bing 0,
b=0;a=2a-b

5.

Néu a, = b_thi:

Xoo = 4,2 Cédc 6 con lai trén hang X va cot s déu
bang O;
a =0;b =0

Sau 6 k.s ta 1i€p tuc chen 6 ¢& chi phi bé nhat trong s&
cac 6 con lai va thuc hién nhu trén.

78



Xem vi du & bang 2.9.

Bang 2.9.
B, B, B, B,
50 60 40 70
A, 10 9 5 7
100 40 60
A, 7 3 4 6
30 30 -
8 6 8 12
A, 90
50 30 10

Pau tién phan phai t6i da cé thé cho ¢ (2,2) 14 6 ¢6 chi
phi bé nhat. Tiép theo. mac du 6 (2,3) ¢6 chi phi nho nhat
trong cdc 6 con lai, song noé di bi loai vi diém A, khong
con hang, lic nay phai chon & (1,3). Cif nhu vay ta co
phuong an tua ban dau nhu & bang 2.9.

Phuong phip nay ¢é thuat toan don gidn, phuong dn tua
thu duoc khéng xa véi phuong 4n téi wu.

c. Phuong phap Fogel.

Pay la phuong phip cho ta phuong 4n tua ban dau kha
gan véi phuong an t6i vu. Phuong phap Fogel ¢6 ndi dung
nhu sau:

Buoce 1

Trén ¢t j =1. tim 2 & ¢6 gid tri chi phi nhd nhat; Goi D,
1a gid tr tuyet doi cua huéu hai gid tri d6. Lam nhu vay véi
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cdc cot con lai ta s& ¢6 n gid tri D, (j=1.. n), trong s6 d6 D,
la gia tr1 16n nhat dng vdi cot s.

Trén hang i=1, tim 2 6 ¢6 gid tri chi phi nhd nhat; Goi
H, 1a gid tri tuyét doi cha hiéu hai gid tri d6. Lam nhu vay
VGl cac hang con lai ta s& ¢é m gid tri H, (i=1.. m), trong s6
dé H, la gia tri 16n nhdt dng véi hang k.

Dén day 6 (k,s) duge chon. Phan phéi t8i da ¢6 thé cho
O nay. Tuc la:

X =Min(a,b) a, =4, -x,:b =b,-x,..

Tir day 6 (k,s) khong tham gia vao viéc tinh todn & céc
buéce tiép theo.

Bioe 2:

Lam tuong ty nhir bude 1, nhung khong tinh todn véi 6
da duge chon (vi dd duge phan phdéi rdi), va ciing khong
x€t dén nhitng 6 khdong cdn kha nang phin phéi.

Ci nhu vay thuc hién cdc bude 1iép theo cho dén khi
phén phdi hét.

Bang 2.10 1a mot vi du vé cdc budc thuc hién tim
phuong 4n tua ban dau theo phuong phap Fogel.
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Bang 2.10.

B30 |35 |60 |45
&
20 8 10 |4 5
- - 20 -
50 6 4 7 3
- 35 | 15 -
30 5 8 9 6
30 - - -
70 1 |9 10 |8
- - 25 | 45
Busc1 1 4 3 2
Buéc2 1 - 3 2
Buéc3d 3 - 5 1
Buéc4 6 - 1 2
Chu y:

Budc 1

Buéc 2

Bwac 3

Budc 4

- Céc phuong phédp géc Tay Bac, Chi phi bé nhat, Fogel
néu trén déu cho ta phuong an tya ban ddu gém céc an co

ban khong tao nén maét chu trinh nio.

- Néu s6 4n co ban chua dd m+n-1 4n thi phai dua thém
moét 56 6 tu do vao hé thdng cac in ¢o ban cho dit m+n-1

an, sao cho khong tac nén mot chu trinh nao.

Trong vi dy & bang 2.10, s6 4n co bin clia phuong dn
tua ban dau 1a 6, thi€u t 4n. Ta c6 (hé bd sung vao hé théng
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céc 4n co ban bing mét trong cic an ty do sau: X, 5 X,

Xa1s X3 X333 Xay

2.2.7. Tiéu chuin t8i vu theo phudng phap Thé vi

Phuong phdp thé vi giai bai todn vin tai c6 ham muc
titu Z Min (néu Max thi giai bai todn véi Q = -Z) va mo
hinh bai todn da duge dua vé dang dong.

Phuong phédp thé vi giai bai todn védn tai dya trén tiéu
chudn t6i vu sau day:

Phitong dn tita ciia bai todn van 1di la phiong dn 161 uu
néu ton tai mot hé thong s6 kiém tra U, va V, thod man 2
diéu kién:

Diéu kién 1: V- U, = C, déi véi céc 6 chita an co ban;

Dieu kién 2: V, - U, < C, d6i véi céc 6 chira an tur do.

Bang 2.11.
bi
120 180 70 80
g,
4 5 7 6
150 U,=0
120 30 - -
6 3 4 8
100 U, =2
- 100 - -
2 8 5 6
200 U, =-3
. 50 70 80
U,
v,=4 | v,=5 V, =2 V=3 |
|
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Phuong an tya ban dau ¢6 m+n-1 6 chiia &n co ban (néu
thiéu thi thém mot s6 6 tu do cho di, mién i khong dugc
tao thanh mot chu trinh nao). B¢ ddnh gid phuong an nay
(dd 161 uu hay chua), ta thuc hién cic budc sau:

Theo Dieu kién 1, lap hé phuong trinh gém m<n-I
phuong trinh véi m dn U, va n dn V.. Gidi hé phwong trinh
nay bang cach gan cho mat 4n bat ky U, hoac V, mot gid tri
bat ki la c6 thé xdc dinh duoc céc 4n U; va V con lai.

Trén bang 2.11, cdc 6 ban gém (1,1), (1,2), (2,2), (3,2),
(3,3). (3.4). Cho U, =0, ta xdc dinh duoc he théng U, va v,
d6i véi cdc 6 ban d6.

Phuong dn dang xét 1a phuong 4n 16i wu néu diéu kicn
th hai duge thoa man. Ta xdc dinh hé théng s6 kiém tra
cua phuong an & bang 2.11.

SG kiém tra theo Diéu kién 2 d6i véi céc 6 tu do V- U,
duge xdc dinh nhu sau:

60(21):4-0=0<6
0(3,1:4+3=7>2
0(1,3:2-0=2<7
6(2,3):2-2-=0<4
0(14:3-0=3<6
6(24:3-2=1<«<8

Vio (3,1)eé V, - U, =7> C,, nén phuong 4n khong
o1 uu.
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2.2.8, Hoan thién phuoang an

Nhu trén dd néi, néu phuong dn tya 1a suy bién (khong di
m+n-1 4n co ban khéc 0) thi dua thém vio danh sich 6 ban
mot s§ an tu do (c6 gid tri bing 0) cho dli m+n-1 4n co ban
khéng tao nén mét chu trinh nao, va do d6 ta ¢é m+n-1 6
ban. Chu ¥ b6 sung 6 tu do ndo ciing duge, mién la khong
tao nén chu trinh. Céng viéc ndy duoc goi la chéng suy bién.

Céc bude thuc hién nhu sau:

Budc 1: Xic dinh hé thong s6' kiém tra U, va V, ddi véi
cac 6 ban theo Diéu kién 1; sau d6 déi chi€u véi Diéu kién
2. Néu thod man thi thuat todn két thic, néu khong thod
man thi thuc hién ti€p cac budce sau.

Budc 2: Chon 1 6 te do “cé trién vong nhdt” b sung
vdo hé thong o ban.

O tr do “cé trién vong nhat” dudc chon bd sung la o
(k,s) khong thod mian diéu kién 61 wu (U,-V, > C ), déng
thoi hiéu s6 V.-U,- C,_ 1a 16n nhat.

Vi-U -G =Max (V,-U,-C,.

Trong d6 (1,j) 1a cdc 6 tu do khong thda man Diéu kién 2.

Budc 3: Ldp chu trinh gifta 6 duoc b6 sung véi cde ¢
ban khdc.

Liic nay ta dd c6 m+n 6 ban, va do dé ¢6 thé lap duge it
nhat | chu trinh gilta mot s 6 ban, trong dé ¢ 6 duoc bd
sung. Chu trinh ¢é moét s6 chan dinh (it nhat 14 4 dinh).
Dung cdc dau (+) va (-) 1an lugt ddnh ddu cdc dinh, bat dau
tir 6 bd sung mang dau (+);
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Tur 6 (k,s) 1a 6 duge bd sung c6 thé ¢6 nhiéu chu trinh
khic nhau dugc tao nén véi cic 0 ban khéc, song ta chi
chon 1 chu trinh bat ki trong s6 dé.

Buoc 4 Xac dink lugng tinh chuyén va chuyén phitong dn.

Gia sir 0 (i,j) c6 gid tri nhd nhét trong 56 cic 6 mang
dau (-). Khi dé x; duge goi 1a lugng tink chuyén. Phuong 4n
méi duge xdc dinh nhu sau:

- Cdc 6 mang déu (+) dugc cong thém tugng tinh chuyén;

- Cdc 6 mang ddu (-) b trix di lugng tinh chuyén:

- Céc 0 khong thudc dinh chu trinh thi giit nguyén;

- Loai 6 (i,j) ra khoi danh sich cdc & ban. Phuong an
mdi chi cdn m+n-1 6 ban khong tén tai chu trinh nao. O bi
loai (i,j) trong phuong 4n méi ¢6 gid tri bing 0, né trd
thanh 6 tu do.

Quay lai thuc hién tir buéc 1.
Vi dy.: Hoan thién phuong 4n cho & bang 2.12.

Bang 2.12.
4 3 2
15 * u,=a
20
(-) (+)
3 1 4
30 40 U,=2
(+) )
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Phuong dn o bang 2.12 ¢6 4 6 ban, d6 la phuong 4n
khong suy bién. S6 kiém tra d6i véi céc 6 tu do gom:
6 (1,3): 6-0-2=4>0 0(2,1): 4-2-3=-1<0
B4 sung 6 (1,3) vao danh sdch ¢ ban. Lic nay xuét hién
chu trinh véi 4 dinh nhu trén bang 2.10.
Trong s6 cdc ¢ dinh mang dédu (-) thi 6 (2,3) c6 gia tri
nho nhat. Vi vay luong tinh chuyén 1a x, , = 10.

Lap phuong an mdi theo quy tic da néu, cé két qua &
bang 2.13.

Tinh s& ki€ém tra déi véi cac 6 w do:
0(2,1):4-2-3=-1<0
0 (2.3% 2-2-4=-4<0

Day Ia phuong 4n (61 vu.

Bang 2.13.
4 3 2
U,=0
20 5 10
3 1 | 4
- U,=2
| 40 |

V=4 V,=3 V=2
2.2.9. Tém ludc trinh ty giai bai toan van tai

a. Pua bai todn vé dang chinh tde:
- Ham muc tiéu ti€n 161 Min.

- Hé rang budc ¢d dang dong.
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b. Tim phuong dn tua ban ddu:

¢. Chong suy bién, nghia a néu phuong dn tua khong
di s6 luong 4n co ban khdc 0 thi chon céc 6 1y do bat ky bé
sung vao danh sach cac 6 ban, sao cho:

- Khong tao nén mot chu trinh nao;

- C6 di m+n-1 6 ban.

d. Tinh cdc s6 kiém tra:

- Tinh U; va V, d6i véi cdc 6 ban;

- Tinh V- U; - C, d6i v6i cdc 6 ty do.

Neéu tat ca cdc gid tri V- U, - C, tmg v6i céc 6 t do déu
khong duong thi d6 13 phuong 4n 161 wu; cdn néu ¢é it nhat
1 g1a tri duong thi phai hoan thién phuong 4n.

e. Hodan thién phuong dn:

- BO sung vao danh sdch cic 6 ban mot 6 tv do ¢6 \/
- U, - C;;16n nhat va 1ap chu trinh giita & nay véi cdce 6
ban khiac.

- Tim lugng tinh chuyén va chuyén phuong 4n.

2.2.10. Gidi cac bai toan ung dung

1. Bai toan cung cdp bé tong nhue (Muc 2.1.1).

Trd lai véi bai todn cung cép nhya bé téng tir 3 tram tron
dén 5 diém thi cong. Phuong 4n tya & bang 2.14 dugc lap
theo phuong phdp géc Tay Bac.

S& kiém tra tng véi cac 6 tu do nhu sau:
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0(14»5-0-9=-4
O,5:-3-0-14=-17
0@2.1):8-2-16=-10
O0@22:15-2-7=6
02,5):-3-2-10=-15
O@G1):8+11-9=10

0 (32): 15+ 11-25 =1
O@3)10+11-10=11(%

Bang 2.14.
15 10 20 30 10 u,
8 15 10 9 14
30 0
15 10 5
16 7 8 3 10
40 15 25 2
() {*)
9 25 10 16 8
15 . 5 -11
10
(+) (-)
v, 8 15 10 5 -3

S8 kiém tra tng véi 6 (3,3) c6 gia tri duong 16n nhat, vi
vay 0 (3.3) dugc chon bd sung vao danh sich 6 ban.
Trong 4 dinh ciia chu trinh thi dinh (3,4) mang dau (-)
c6 X, , nho nhat, d6 1 lugng tinh chuyén.
t=X;,=3.
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Phian phéi t vio cdc 6 theo quy tic hoan thién phuong
an, dong thai loai 6 (3,4) ra khoi danh sach cédc o ban, ta c6

phuong an mdi & bang 2.15.

Bang 2.15.
8 15 10 9 14
15 10 5
(-} (+)
16 7 8 3 10
10 30
(+) ()
9 25 10 16 8
5 10
8 15 10 5 8

S& kiém tra tng véi cdc 6 tu do:
O(14):5-0-9=-4
0(1,5:8-0-14=-6
O02.1:8-2-16=-10
O(2,2):15-2-7T=6(%
0(2,5):8-2-10=-4
0(3,1»8-0-9=-1
0 (3,2):15-0-25=10
0@34):5-0-16=-11

S6 ki€m tra g vdi 6 (2,2) c6 gid tri duong 16n nhat, vi

viy 6 (2,2) dugc chon bé sung vao danh séch o ban.
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Lap chu trinh gitta 6 (2,2) v6i cdc 6 (1,2) - (1,3) - (2,3)
ta ¢d lugng tinh chuyént = x,, = 10.

Phén ph6i t va loai 6 (2,3) ra khoi danh sich 6 ban, ta ¢é
phuong 4n méi ¢ bang 2.16.

bay 1a mét phuong an tua suy bién vi chi ¢6 6 6 ban,
thi€u 1 6 ban. BS sung 6 (1,2) vao danh sich 6 ban (khong

tao nén chu trinh nao).

Tinh s& kiém tra d6i véi cdc 6 tu do:
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O4:11-0-9=2
0(15):8-0-14=-6
0(2.1:8-8-16=-16
O23:10-8-8=-6
G25:8-8-10=-10
O0@3.1):8-0-9=-1
0(3.2):15-0-25=-10
O0B34):11-0-16=-5

Bang 2.16.
8 15 10 9 14 ]
15 0 15 .
{-) (+)
16 7 8 3 10
10 30
(+) (-)
9 25 10 16 8
5 10
8 15 10 11 8



S6 ki€m tra ing v6i 6 (1,4) 6 gid tri duong duy nhat,
dua 6 (1,4) vao danh sdch 6 ban. Chu trinh dugc 1ap nén
gbém cédc 6 (1,4) - (1,2) - (2,2} - (2.4).

Lugng tinh chuyén t = x,,=0.

Vit =0 nén néi dung phuong dn méi & bang 2.17 khong
¢6 gi thay déi, ngoai viec & (1,2) bi loai khoi danh séch 6
ban. Ta xét phuong dn & bang 2.17.

Tinh s6 ki¢m tra d6i véi cic 6 tr do:

0(1,2):13-0-15=-2
0(1.5):8-0-14=-6
O2.1):8-6-16=-14
0@23»10-6-8=-4
0(2.5:8-6-3=-1

O@B.1):8-0-9=-1

0 (3.2):13-0-25=-12
0((3.4):9-0-16=-7

Bang 2.17.
8 15 10 9 14
15 15
16 v7 8 3 10
T 30
9 25 10 16 8
5 10
8 13 10 9 8

Phuong dn & bang 2.17 1a phuong dn to; uu:
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X, =150 X,=15; Xy, = 105 Xy4 = 30;

Xa3=3; Xas = 10; Z = 560.

2. Bai todn b tri mdy thi céng. (Muc 2.1.2).

Bai todn ¢4 ham muc tiéu tién 151 Max, dé dua bai toan
vé dang chinh tic, ta d6i ddu tdt ca cic gia tri nang sudt
mdy & cdc cong trudng, (lic nay déu mang dau 4m) va giai
bai todn v6i Q=-Z. Trong két qué cudi ciing, déi dau cha Q
s€ thu duge gid tri 7.

Ngoii ra day la bai toan m& (Cung > Cau), nghia la tdng
s6 may hién cé 1a 123 chiéc, trong khi d6 cdc cong trudng
chi can tong cong 112 chiéc, thia 11 chiéc. Trudng hop
nay ta bo sung thém 1 “cong trudng phu”, tic ia thém cot
thir 6 vao ma tran kép. Nang sudt mdy tai cdc 6 cha cot nay
déu bang 0.

Bang 2.18.

. Géng Cang Cang Cong Cang Céng
SO may | wuang (1} | truitng (2) truding trudng (4) | trusng truang
cac loai Phu cén

; c8n 32 cén35 | (3)cdni5 | cdn20 |(5icdn 10 1
-41 34 .50 .29 _40 0
leh 22
15 7
-40 _48 27 .31 -44 0
Il c& 38
27 7 4
-55 -32 -46 =37 -28 0
Il cé 45
a2 13
-28 -850 -36 -49 -55 0
IV cH 18
8 10
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Tir d6 biéu dién bai todn did cho & dang chinh tic trén
bang ma tran kép. Sir dung phuong phdp chi phi bé nhat dé
tim phuong 4n tua, ta cé bang 2.18.

Phuong dn & bang 2.18 c6 téng chi phi Q = -5454, titc
téng nang suat mdy la Z = 5454,

Thuc hién cac budc ti€p theo nhu bai todn thi nhat. Ta
c6 phuong 4n t6i uu & bang 2.19.

Bang 2.19.
Céng L N Cony Céang Céng
S8 may trudng Cong Cong trissng trudng trugng
chcloal | (1) cdn 2‘,’:’;"935 3"'::"5:5 @cin | B)can | phu ctn
32 | @can35 | (3)cin 20 10 "
41 .34 .50 .29 -40 0
lcd 22
15 7
-40 -48 .07 -39 -44 0
Il cd 38
35 3
-55 -32 -46 =37 -28 0
Ml co 45
32 9 4
-28 -50 -36 -49 -55 Q
IV ed 18
11 7

Vdi phuong dn t6i vu nay téng nang suit cic may lam
viéc trén cdc cOng truong 1a Z=5579. Dé cling 12 gia tri [én
nhat.

3. Bai todn di¢u phéi ddu may. (Muc 2.1.3).

Can cu vao dif liéu di cho, ta tinh duge thoi gian dau
mdy i dgi kéo doan tau j nhu & bang 2.20. Vi rang gi4 tri

93



clia méi 4n chi c6 thé 12 0 hoacl, do dé phurong 4n tua ban
dau dugc lap theo phuong phdp chi phi bé nhat ciing chinh
la phuong an t6i vu.

Phuong 4n 61 wu ¢6 néi dung:

Dau mady 1 kéo tau s6 6. Thoi gian chd dgi 1a 1075 phiit;
Dau may 2 kéo tau s6 1. Thoi gian chd doi 1a 135 phiit;
Dau may 3 kéo tau s6 2. Thdi gian chd doi 14 105 phiit;
Dau mdy 4 kéo tau sd 3. Thoi gian chd dgi 1a 105 phiit;
Dau mdy 5 kéo tau s6 4. Thoi gian cho doi la 15 phuit;
bBau mdy 6 kéo tau s6 5. Thoi gian cho doi 1a 75 phiit;
Dau mdy 7 kéo tau s6 7. Thoi gian chd doi 1a 65 phiit;

Biang 2.20.

Tau1 | Tau2 | Tau3 | Taud | Tau5 | Tau6 | Tau7

180  [400 [s590 [740 | 935 1075 | 1185
BM1

1

135|355 [ 545 [695 | 890 1030 | 1140
M2

1

1325 | 105 [ 205 |445 [e40 | 780 | 890
BM3

]

1135 | 1356 [ 105 |25 |as0 [so0 | 700

BM4
1 _

895 | 1115 | 1305 | 15 210 [ 350 | 480

PMS5
;

760 |980 | 1170 | 1320 |75 215 | a8

BM6
1

500 |720 | 910 1060 | 1255 | 1395 |65

BM7 ,

94



Tong thoi gian ddu mdy chd doi 1a Z = 1575 phit. D6
ciing chinh 1a gid tri nho nhat.

Chi ¥:

I. Trong qua trinh hoan thién phuong dn, néu gip
trudmg hop lugng tinh chuyén t = 0 thude 6 (k,s) thi phuong
an méi ¢ nodi dung khong thay déi ngodi viec 6 (k.s) bi
loai ra khoi danh sich cdc 6 ban.

Néu phuong dén mdi la phuong dn khong t8i wu va suy
bi€n, mudn b6 sung 6 trr do vao danh sach 6 ban (dé chéng
suy bién) thi lan nay khong chon 6 (k,s) nita (ma chon 6
khac). C6 nhu vay mdéi tranh duge vdong lap luan quén.

2. Khi giai bai todn van tai ¢6 kich thudc I6n, ta thudng
gap hai van dé gay nhiéu khé khin:

- Chon 6 (k,s) sao cho khong tao thanh bit cii chu trinh
nao gilrta néd va cac 6 ban;

- Lap mét chu trinh gida & (p,q) véi cdc 0 ban khac.

Trong chuong “Giai cdc bai toin quy hoach trén may
tinh dién tr” s& gidi thiéu thuit toian don gidn va chat ché
dé€ giai quyét hai van dé nay.

2.3. BAI TOAN VAN TAl THAM SO TUYEN TiNH
2.3.1. M6 hinh toan hoc

Bai todn van tai cé hé s6 ham muc tiéu phu thudc tuyén
tinh vao tham s& ¢6 dang sau:

Ham muc tiéu:

95



Z= Z Z (€ +t.C"). x;; - min (2.10)
=1 j=1
voia <t <P,

Heé rang budc:

> x;=a (i=1..m) 2.11)
i1

3 x,=b/(i=1l.n) 2.12)
i=]

X;20

Nhu vy, bai todn nay chi khdc bai todn v4n tai thong
thudmg & chd: cac hé s6 ham muyc tiéu khong phai 14 hang
ma la ham béc nhat clia tham s6 t, tham s6 nay nhan gi4 tni
trong khoang [a, ).

2.3.2. Phuong phap giai bai toan

Buwae I: Cho t nhan gid tr can dudi, tirc la t = @ va giai
bai toan theo phuong phdp thong thuong.

Phuong dn t61 uu nhan duge chi ding véit = o.

Buce 2: Tinh he théng s6 ki€m tra U, va V, phu thuoe
tham sé t img vdi cdc ¢ ban.

Bude 3: Tinh cde gid 1 V, - U, - C; phu thuge tham s6 t
tmg voi cdc O ty do, 1ap hé bat phuong trinh theo ticu chuan
to1 uu:

Vi-U -C;£0(Cétatcamn - m - n + | bdl phuong
trinh).
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Buoc 4:

Giai hg bat phuong trinh néi trén. Nghiém ciia hé 1 o <

t<a’.

- Néu khoang [o,a’] bao toan b khoang o] thi bai

toan da dugc giai xong.

- Néu o’< B thi phuong 4n t6i uu néu trén chi diing véi t
nam trong khoang [a,a’]. D& hoan thién tiép, dua o w do
déu tién khong thoa man khi t > o’ vio danh sach 6 ban va
thuc hién viéc chuyén phuong 4n.

Thuét todn ti€p tuc cho d&n khit > B.

2.3.3. Giai bai toan ung dung v6i 0 <t < 3

Bang 2.21.
40 60 80 60
4+ 5 2+2t T+t
60 '
2+t 3+t 4+ 5+t
80
T+2t 4+t 8+t 6+
100

Gidi bai todn véi t = 0, ta ¢6 phuong an t6i wu & bang
2.22. D6 la phuong 4n t6i wu khi t = 0.
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Tim céc s6 kiém tra U, va V, phu thudc t clia phirong dn

2.22:

V,-U, =2+2t w
Vi-U,=2+1
V,-U, =3+t
V,-U, =4+t
V,-U; =4+t
V,-U,=6+1 p

Cho U, = 0 va giai hé phuong trinh trén, ta cé:

|=02

U,=-2+1t

Uy=-3+1

V, =2t

V,=1+2

V,=2+2t

V,=3+21

_

Lap ra gidi hé bat phuong trinh theo tiéu chuan t&i wu

déi véi cac 6 tu do:
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O(1,1»20)-0- @+ <0 A
O (1,2): (1+20)-0-5<0

O(1.4): (3+2)-0-(7+D) <0

0 (2.4): 3421 - (2 + D - (5+1) <0

O (3.1): (21) - (-3+1) - (7+20 <0
OB3Q2+20)-(3+0)-B+1))<0




H¢ bat phuong trinh ¢6 nghiém - 4 <1 < 2.

Bang 2.22.
4+t 5 2+2t 7+t
60 u,=0
2+t 3+t 4+ 5+t
U, =-2+t
40 20 20
7+2t 4+t 8+t G+t
U, =-3+
40 60
V=2t V,=1+2t Vy=2+21 V,=3+2t

Nhu viy phuong 4n 2.22 t6i wu khi -4 <t < 2.

Néu t > 2 thi bat phuong trinh thif hai khong thod man.
bua 6 (1,2) viao danh sich 6 ban va chuyén phuong 4n. Ta
cé phuong dn méi & bang 2.23.

Dé danh gid phuong 4n nay. cén tiép tuc x4c dinh hé
thong s6 ki€m tra va d&i chi€u véi tiéu chudn 16i wu:

Cho U, = 0 va gidi hé phuong trinh trén, ta cé:

U, =0;
U,=-2+1
U,=1-1
V, =2t
V,=5
V.=2+2t
V,=7

Kiém tra theo Piéu kién 2, ta cé:

99



O(,1):2)-0-@+)<0
0 D-0-7+)<0

0 (2,2): (5)- (240 - (3+1) <0
024 (N-(2+1D)-(5+)<0
OB 2Y)--1)- (7420 <0
O@3,3): 2+20)-(1-1) - 8+ 1) <0
Nghi¢m cha hé 1a: 2 <t < 4.

Bang 2.23.
4+t 5 2+2t 7+t
20 40
2+ 3+ 4+t 5+t
40 40
T+21 4+t 8+t 6+t
40 60
V=2t V,=5 V. =2+2 V=7

Két ludn vé bai todn:

U,=0

U, =2+t

- V6i 0 <1 < 2: phuong an 161 wu & bang 2.22;

- Véi t > 2: phuong n t61 uu & bang 2.23.
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Chuong III
BAI TOAN PHAN PHOI

3.1. BAI TOAN PHAN PHOI VA THUAT TOAN THE V]
MG RONG

3.1.1. Bai toan din

Mét xi nghiép c6 nhiém vu trong thdi gian téi san xudt
3 loai ta vet bé tong cGt thép voi san lugng twong ting véi
méi loai }a 1500 thanh, 3000 thanh v 2500 thanh.

Ky hi¢u: b, = 1500; b, = 3000; b, = 2500;

Xi nghiép c6 hai loai thép tan dung tir cic ngudn thanh
li (nhung chét luong con t6t) v6i s6 lugng méi loai 1a 80
tdn va 120 tan.

Ky hiéu: a, = 80; a, = 120;

Hai loai thép nay déu c6 thé dung dé ché tao ba loai ta
vet néi rén nhung c6 hiéu sudt sir dung khic nhau, nghia 13
1 tén thép loai i diing ché tao ta vet loai j s& duoc P, thanh.

Mat khdc d€ sir dung 1 tan thép loai i cho viéc ché tao ta
vet loai j phai t6n mot chi phi 1a C; tri¢u déng.

Van deé dat ra la: hay phan phsi s6 lugng thép méi loai
dé ché tao 3 loai ta vet bé tong ndi trén sao cho téng chi
phi 13 nho nhat.
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bicu nay ciing cé nghia 1a: néu goi x;, 1a s6 tan thép loai
1 dung cho ta vet loai j thi ta phai tim cac gia tri x;; sao cho
tong tat ca cdc gid tri C,,. x,; 12 nho nhat.

Trén bang 3.1, s6 luong thép mdi loal dugc ghi bén
canh; s6 luong ta vet méi loai duge ghi & phia trén bang.

Trong méi 6 clia bang:

Phia trén bén trai ghi gid tri chi phi C;

Phia dudi bén phai ghi gid tri hiéu suat P ;

O gitta ghi gid tri 4n X, N€u an bang O thi ché nay dé
trong.

Muc tiéu cia bai todn nay 12 t6ng chi phi nhd nhat, uic
la:
Z=3%,,+ 2%, + 5%, + 8X, |+ 6X,,+ 7x,, - Min;

Ngoai ra phuong an san xuat phai dam bdo dd s& lugng
va ching loai ta vet theo ké hoach; s lugng thép s dung
khong vuot qua s8 lugng thép méi loai hién cé. Cu thé:

Bang 3.1.
1500 3000 2500
X q Xz Xia 80 tan
45 30 20
X, X3, X23 120 tan
36 30 40

102



- S& thép mdi loai duge phan phdi khong vugt qui s&
thép hién cé:
Xt X+ X380
Xyt Xap+ Xy5 =120
- Phai dam bao thuc hién du san lugng cha céc dia diém:
44x, |+ 36x,, = 1500
30X, ,+ 30x,,= 3000
20%, s+ 40x, ;= 2500
Diéu dé nhan thdy 12 bai todn trén c6 nhiéu nét tuong
dong v6i bai todn van tai. Ta s& 1am rd van dé nay & muc
sau.

3.1.2. Md hinh toan hoc bai toan Phan phdi

a. M6 hinh dang Téong quit.
Hay xdc dinh cdc gid tri x;; sao cho thda man:

Ham muc tiéu:
Z=73% > C,x;-Min (3.1)

[ ——
Véi diéu kién rang budc hang:
> x,<a (i=1..m) (3.2)
=t
Va diéu kién rang budc cot:

m

> Pu.x;=b,  (=l.n) (3.3)
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Déng thai céc 4n khéng am:
X, 2 0. (G.4)
Ta bi¢u dién céc gi tri cha 3 ma tran C;, P, va x; trén

cung m¢t bang s6, goi d6 1a bdng 3 ma trgn (xem bang
3.2).

b. M6 hinh dang Chinh tdc.
Mo hinh dang chinh tic clia bai todn phan phéi nhy sau:

HimmuctieuZ =Y > C, x;- Min; (3.5)
i=1  j=l

n+l

Rang bugc hang > x,=a,(i = 1.. m); (3.6)
i=I

Rang bugc cot 3 P, x;=Db,(j=1..n); (3.7)

i=1
Dicu kién t4t yéu x;, 2 0 ’ (3.8)

Dé dua bai todn vé dang chinh tdc, ta phai bién déi cic
bat dang thic (3.2) thanh cdc ding thic bing cdch thém
cic 4n phu x,,,,. Diéu nay ciing ¢6 nghia 13 & bang 3 ma
tran phai bé sung thém cét thid n+1, d6 1a cor phu.

C6 tat ca m 4n phu ndm trén cot phu n+1: x, ,,, 2 0
(i=1.m).

Céc &n phu c6 hé $6 him muc tiéu C, ,,, = 0 va hé s6
P...=0

Bang (3.2) trinh bay bai todn dang chinh tac, trong d6
c¢6 3 ma tran dugc thé hién trén cling mot bang (C;, P, x,).
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Phan cha bang khong c6 cot phu goi 12 phdn co bdn (véi i
=]..m; j=1.. n).

Bang 3.2.
b1 bZ bn
Cii Ci2 Cis 0
ay
P4 P2 Ptn 0
CZ 1 CZ.? CZ n 0
a,
P2y P22 P2n 0
0
0
a Cm.1 Cm? Cm.n 0
" pm.! prr\,Z pm.n D

DEé thuan tién, tlr nay ta goi cic gid tri
a;1a “nguyén liéu ¢6” hoac “nguyén liéu”;
b;Ia “san lugng can” hodc “san lugng™;
C,,1a “chi phi’;
P;;1a “hi¢u suat” hodc “nang suat”.

Bai todn phan phéi ¢6 nhimmg dac diém dang chi ¥ sau
day:

1. Néu nhu bai todn van tai bao gid ciing 6 nghiém thi
bai todn phan phéi cé thé vo nghiém, néu hé rang budc
3.2)va(3.3) vo ly.

2. C6 thé tim phuong 4n tua cha bai todn phan phéi
bang mot trong céc phuong phédp: géc Tay Béc, chi phi bé
nhat va Fogel.
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3. Phuong an tya cua bai todn phan phéi cé m+n & bdn
(x;; > 0), s6 con lai la cdc 6 ty do.

Phuong an ¢6 dit m+n 6 bdn la phuong dn khong suy
bién, ¢6 it hon m+n 6 ban la phuong én suy bién.

Bang 3.3.
3 1 0
4 1 3 -
3 2 v
4 5 0
8 2 4 -
4 3 0
5 2 3 0
5 - -
2 3 0
21 18 0

4. Phuong én tua khong suy bién ¢4 thé cé hodc khong
co chu trinh:

- Néu cdc 6 trén cot phu n+l déu la 6 tr do thi giita cac
0 ban t6n tai it nhdt mét chu trinh;

- Néu khong cé chu trinh thi it nhat ¢6 mét 6 ban & cot
phun +1.

Phuong 4n tua & bang 3.3 ¢6 chu trinh, dinh ctia chu

trinh gom cac 6 (1,1), (1,2), (2.2), (2,1). Céc 6 trén cot phu
déu la o wdo.
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Phuong dn tua & bang 3.4 thi khong ¢6 chu trinh, 6 (3,3)
trén ¢ot phu ¢d gia tr khac 0.

Viéc phuong an tua ¢b hoac khéng ¢é chu trinh sé tic
déng dén thuat todn hoan thién phuong dn dé. Day 1a mot sir
khdc biét Ién cia baj todn phan phdi so véi bai todn van tai.

Bang 3.4.
3 1 0
4 4 . -
3 2 0
6 5 0
6 2 4 -
4 3 0
512 3 0
0,5 2 2,5
2 3 0
21 18 0

5. Bai todn van tai 1a mét dang riéng clia bai toan phan
phdi. Bai todn phan phéi néu chia cic yéu 16 sau day thi né
la bas todn van tai:

- Hiéu sudt cia cdc loai nguyén liew ding dé ché tao
cdc san phim khéc nhau déu bing nhau va biang R (R 1a
hing $6 hoac tham s6). Néu nhan gid tri san lwong cla cdc
san pham (b, véi R, e la:

by=b.Rib,=b, R; ... b =b. R

1a $€ ¢6 bal toan van tai quen thudc.
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- Hiéu suat cua cic loai nguyén liéu ding ché tao cho
cung mot loai sin phdm la bang nhau va bang K; (K, Ia
hang s hoac tham s5). Néu nhan gia tri san lugng clia céc
san phim (b)) v6i K, tic 1a:

b=b.K/;b,=b,K,;...b,=b. K,
ta s€ c6 bai todn van tai quen thudc.

3.1.3. Lap phwong an tya ban dau

C6 thé s dyng mot trong cac phuong phap: géc Tay
Bac, chi phi bé nhat hoac Fogel dé lap phuong 4n tua ban
dau, song can chii y nhimg van dé sau day:

Khi phan phéi mét lugng x;; cho 6 (i, j) phdi ddm bao 2
diéu kién:

- Thit nhdt: s8 lugng nguyén Liéu x,; khong vuot qua s&
luong nguyén liéu loai i con lai;

- Thit hai: san luong do x; tan nguyén liéu loat i 1am nén
khong vuot qua san lugng ma sén phdm j con thiéu.

Chéng han phuong 4n & bang 3.4 dugc 1ap theo phuong
phép géc Tay Béac. Phan phéi 4 tan nguyén liéu cho 6 (1,1)
s¢ thuc hién dugc sin lwong x| . P, = 4.3 = 12. Phan phei
tép cho 6 (1,2) 2 tan nguyén liéu loai hai s& thuc hién duoc
2.4 = 8. Vi san luong con thigh | t4n nén phan phéi cho 6
(1.3) 0,5 tan nguyen liéu loai ba. Nhu vay cot | do 21 tan
san pham.

b. Khi thuc hién phan phéi (bang 1 rong 3 phuong phdp
ndi trén) chi phdn phoi cho cde 6 0 cdc ¢t chinh.
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- Néu con thira mot lugng b, (s6 nguyén liéu loai k con
thira) chua phan phoi hét thi phan phan phdi b, cho ¢ & cot
phu: X, .., = b’, (xem bang 3.4).

- Néu c6t s con thi€u mot lugng T, trong khi cic loai
nguyén liéu da phan phoi hét réi, thi phai thém nguyén lidu
gid: a_, = T. Nguyén liéu gid dugc phan phdi cho cédc san
phdm loai s thi duong nhién dé 1a cic dn gid.

X, =1 12 dn gid.

An gia c6 hé s6 ham muc tieu C,, . = M 1a s6 duong

fontuy ¢, conhéso P_,, . =1.

Ngudi ta goi bai toan ¢6 an gia 1a bai todn M.

m+l, s

Phuong 4n 181 wu cha bai todn M ciing 14 phuong 4n t6i
uu ciia bai todn gée néu An gia trong 1o gidi cb gid tri bang
khéng.

Vi du: Lap phuong én tua ban ddu bang phuong phép
g6c Tay Bac d6i véi bai todn din & muc 3.1.1:

Truéce hét dua bai todn vé dang chinh tac, ta ¢o:

2= 5%+ 2X,, + 3%, + 8%, |+ 6%, + 4%, , - Min;
X+ X+ X3+ X,=80 )
Xo b Xpot Xy + X5, =120
40x,, + 20x,, = 1500 >
30x, 5+ 30x,,= 3000
50x, , + 20, ;= 2500

X;20
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Trinh bay bai todn trén bang 3.5:

80

120

1250

Xét ¢ot j=1: Nhu cau san lugng 14 1500 thanh td vet.
Phan phéi 37,5 tdn thép loai I cho 6 (1,1) s& ché tao
duge 37.5 x 40 = 1500 thanh ta vet. Cot 1 da théa min.

Xét cot j = 2: Nhu cau san lugng la 3000 thanh ta vet.

Con 42.5 tan thép loai I phan phéi hét cho 6 (1,2) sé
thuc hién duge khéi lugng 42,5 x 30 = 1275 thanh, con

Bang 3.5.
1500 3000 2500
37.5 42,5
40 30 50
57,5 62,5
20 30 20
1250

1

thiéu 3000 - 1275 = 1725 thanh.

Phan phéi 57.5 tén loai I cho 6 (2,2) s€ thuc hién duoc
khoi lugng 37.5 x 30 = 1725. Cot thi hai da thod man.

Xeét cot j =3: nhu cau la 2500.

Nguyen liéu loai I da hét,

Nguyén liéu loai II chi con 120 - 57,5 = 62.5 tan.
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Phan phéi ca 62,5 tan nay cho & (2,3), s€ thuc hién dugc
khoi lugng 62,5 x 20 = 1250. Cot thit ba van cdn thiéu
2500 - 1250 = 1250 thanh.

Thép ca hai loai da hét. Ta dung 1250 tan “thép gia” (cd
hiéu suat 13 1) dé phan phai cho 6 (3,3).

Phurong dn tua néu trén ¢6 ndi dung nhu sau:

X, =37.5;
Xy, =42.5;
%5, =357.5;
X, =062.5;
X,y = 1250;

Cic an khdc bang khong.

Ham muc tiéu lic nay la:
Z=30x5+50x2+15x8+50x6+55x4+ 1400M

= 890 +1400M.

(x5, =1250 la an gia; M 12 s& duong lén wy ¥).

Cac gid tri x;; ctia phuong 4n tya ban ddu duge thé hién
trén bang 3.5.

3.1.4. Tidu chuan t8i uu ¢Oa bai toan phan phéi

Ciing tuong ty nhy bai todn van tai, tiéu chuan t6i wu
cua bai toan phan phoi dugce xay dung trén co sO bai toan
déi ngau cua chinh bai toan dé.

Tiéu chuan i wu duge phét biéu nhu sau:
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Mot phuong an dugc coi 1a t6i wu néu:
<a> D6i vdi cdc 6 ban cha phin co ban (tic 1 cdc 6 cé

i=1.mvaj=l..n)ton tai h¢ thong s6 kiém tra U, va V,
sao cho:

P,V,-U,=C, (3.9)
<b> Néu ¢6 6 ban nam trén cot phu thi:
U:=0(@G=1.m). (3.10)
<c> D6i véi céc 6 tu do chia phén co ban thi:
P,V,-U,<C, (3.11)
<d> Dai véi cic 6 tu do trén cot phu thi:
U,2 0. (3.12)

3.1.5. Xac dinh hé théng s& kiém tra U, va V,

a. Truong hop phuong dn tua co chu trinh:

Néu chu trinh ¢é k dinh thi c6ng thitc (3.9) tao nén he
phuong trinh gém k phuong trinh va k 4n. Giai hé nay ta sé
nhan dugc cic s6 kiém tra lién quan dén cic dinh dé. Tir
d6 dé dang xdc dinh gid tri clia cac s6 kiém tra khic.

Vidu:

Phuong 4n tua ¢ bang 3.6 tao nén chu trinh gitta cdc
(1,2) - (1,3) - (2,3) - (2,2). Tim U; va V; trén 4 dinh nay, ta c6:

2V,-U, =1
4V,-U,=3
3V,-U,=2
2V,-U, =4
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Nghiém ctia hé phuong trinh 1a;
U,=0; U,=-1/2; V, = 1/2; V, = 3/4;
D61 voi 6 ban (3,2) vidd ¢ V,= 1/2 nén V,.3-U, =3,
tr d6 U,=-3/2.

Peéi véi 6 ban (3,1) vida c6 U,=-3/2 nén V, .4-U,= 4,
tr dé V, = 5/8.

Bang 3.6.
32 30 38
4 1 3 0
11 - 6 5 Us=0
3 2 4 0
2 2 4 0
13 - 4 9 U,= -1/2
4 3 2 0
wl? 3 2 0
8 2 - U,=-3/2
4 3 5 0

V,=58 V,=122 V.,=34

b. Truong hop phuong én tua khéng cé chu trinh.

Trudmg hgp nay cé it nhat mdt 6 ban & cot phu - ching
han 6 (k,n+1). Lic nay ta cho U, = 0 va tinh dugc cac gia
tr1 U; va V, khdc.

Vi du: Ta co bai todn véi phuong dn tya nhu & bang 3.7.

Trude hét, 6 (3,4) la 6 ban thude codt phu, cho U.=0. Tir
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dé6 tinh duge cdc gia tri U; va V, khdc d6i vdi cic 6 ban
theo cong thite (3.9). '

Bang 3.7.
32 30 a8
4 1 3 0
11| 3213 13 - U= -27/15
3 2 4 0
2 2 4 0
13 x 88/9 29/8 - U,= -16/5
4 3 2 0
4 3 2 0
10 . - 284/45 | 166/45 | U,=0
4 3 5 0

V=115 V,=-6/15 V,=2/5 V,=0

Trude hét, 6 (3,4) 1a 6 ban thudc o1 phy, cho U, = 0. Tir
dé tinh duoc cac gid tri U, va V, khéc theo cong thirc (3.9).

3.1.6. Danh gia phudng an
bé ddnh gid phuong 4n, ta sir dung cdc tiéu chudn <c>
va <d>. Vidu:

- Ddnh gia phuong an ta & bang 3.6:

0(1,1):%.3-0:%<C,_]:4 thoa min <c>
. 5 l . o
6 (2.1): g.4 + 5= 3>C,, =2 khéng thoa min <c>
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0 (3,3): %.S + -;— = % > Cy; =2 khong thod man <¢>

0 (1,4): U, =0, thoa man <d>

6 (2,4): U, =-1/2, khéng thoa min <d>
0 (3,4): U, =-3/2, khong thod man <d>
Ké€t luan: Phuong én khéong t6i wu.

- Dianh gid phuong 4n twa & bang 3.7:

27 51
5 (1 —4 =— > .=3
o (L3 15 15~
11 16 9
6 (2,1 3+ = =2
( )S 5 >C,,
. 44
U <0
U, <0

Két luan: Phuong dn khong t6i wu.
3.1.7. Hoan thién phuong an

Neéu phuong 4n khong thoa min tiéu chudn t6i uu thi né

s€ dugc hoan thién theo trinh w:

- Chon 1 6 1y do trong s6 nhiing 6 ty do khéng thoa man

tiéu chudn <c> hoac <d> dua vao danh séch 6 ban,

- Xdc dinh lugng tinh chuyén W.
- Lap phuong dn mdi.
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a. Tim o tu do duoc chon:

O tu do duge chon 12 6 (k, s) nim trong s6 cdc 6 tr do
khong thoa min tiéu chudn (c) hoac (d), déng thdi:

F,,=Max [(P,V,-U,-Cpva U [] (1.13).
Trong dé:

P, V;- U - C; g v6i céc 6 tu do clia phin co ban;

| U, | Ung v6i cac 6 tu do trén cot phu.

Nhu vay, true hét can tinh cdc gid i P, V ;- U, - C;
Umg véi cac o tr do trong phan co ban khong thoa min tiéu
chudn 161 vu. Ti€p theo, so sdnh cdc két qua d6 vdi cac gid
tri |U,| tmg véi cdc & tu do trén cot phu. F, , la gid tri 16n
nhat trong s6 d6, va 6 duge chon 13 6 (k,s).

Vidy: Tim 6 duge chon thude phuong 4n tua & bang 3.7:

0(1,3:4.2/5)+27/15-3=04

6 (2,1): 4.(11/15)+ 16/5-2=4,13

6(3,1):4.(11/15)-0-4=-1,1

0(3,2):. -3.(6/15)-0-3=-63/15

o (1,4): ‘———18

16

0 (2,4): =32

Vay 6 duge chon 1a 6 (2,1).
b. Xdc dinh Luong tinh chuyén va chuyén phuong dn:

Trong phuong an mdi, 6 tu do duge chon (k,s) s€ nhan
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gia try W, tifc 1a x’,, = W. Con cdc 6 khic s& dugc nhin
thém mdt 56 gia Ax;; (¢6 thé am, duong, khéng), gia tri méi
clia o banla x’; = x; + AX;j.
Céc gid tr1 Ax;;duoc xdc dinh nhd giai he phuong trinh:
nc+l ™

2. PAx, =0 (3.14)
i=]
Ax, =W )
Nghiém ctia hé c6 dang:
Ax;;= ;W (3.15)
Khi dé6 W duge xidc dinh nhu sau:
W = Min — = Ju (3.16)
(B, <M ‘B“’ ‘BLI]

Chit y:

Vi¢e xdc dinh céc gid t Ax; clha hé (3.14) phai thuc
hién theo nguyén tic sau:

a. P61 v4i phuong dn khong ¢6 6 ban trén c6t phu thi
cdc s6 gia Ax; ctia hé (3.14) chi bao gém cdc 6 dinh ciia
chu trinh, cdc 6 ban khéc néu thude phian co ban thi khong
xét dén.

b. D61 v6i phuong 4n ¢6 6 ban wén ¢4t phu thi ngodi
nguyén tac trén cdn phai tinh s6 gia cho 6 ban trén cot phu do.

¢. Dol vi bai toan c6 6 ban trén hang gia (bai todn M)
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thi ngoai nguyén tic a, cdn phai tinh s6 gia cho 6 bén trén
hang gia dé.
Vidyl:
Hoan thién phuong dn tya & bang 3.7. Pay 1a phuong an
khéng ¢6 chu trinh.
O duge chon 12 6 (2,1) vi thoa min (3.13).
Céc 6 thudce chu trinh gom: (2,1) - (2,2) - (1,2) - (1,1).
Ax,, = W.
Hang thir hai:
W+ Axy, =0; AX,, = - Wi B,, =-1;
Cot thi nhat:
3Ax,, +4W =0; Ax, | = (- 4/3)W; B, , = - 4/3;
Hang thir nhat:
AXy + AR, = 0; Ax, = (@)W, B, =4/3;
Taddcé B,,=-1vaB, =-4/3
W =Min [x,, /1B 5%,/ 1Byl ]
= Min [ (32/3) / (4/3); (88/9)/(1)] = 8.
V& W =8, tinh cac A x™; va x’,;:

AXpp=- 8, x’,,= 88/9 - 8 = 16/9
AX,,=(-4/3). 8 =-32/3; X’ =32/3-32/3=0Q
Ax,,=1(3/2). 8 = 12; X’,=1/3+12=3773
Ax, =W =8 X, =0+8=8

Phuong dn méi duge ghi & bang (3.8).
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32 30 38
4 1 3 o
- 373 - -
3 2 4 0
2 2z 4 0
8 16/9 29/9 -
4 3 2 0
4 3 2 0
- - 284/45 166/45
4 3 5 0

Vi dy 2: Cai thién phuong 4n tua & bang 3.6. Pay 1a
phuong an ¢6 chu trinh giita cac 6 (1,2) - (1.3-23-2.2.

O duac chon 13 6 (3,3) vi thod man (3,13).

AXy =W,

Viéc thém 6 (3,3) vao danh sdch 6 ban da tao nén chu
trinh méi giita cdc 6 (3.3) - (3,2) - (2,2) - (2,3).

Nhu vay ta phai tim gia tri cta 5 s6 gia.

AX 51 A%, 55 AXyay AXy, VB AXy, (dE ©6 Ax,, = W) bing
cach giai hé phuong trinh sau:

Ay, + W =0
2AX, 5 + 3AX,, + 3 AX,, =0
JAX 5+ 28%,, + SW =0 f
AX,, + Ax, =0

AX,, + AX, =0
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Giai h¢ phuong trinh trén, ta ¢d:

AX,,= %W; B= —g—
AXy,= %W; B2a= %
AXz;=- W, Bi=-1
AX, 4= --z-w; Bia= %
AX, = - —:: W; B,= -:1‘-

Lic nay, luong tinh chuyén W duogc xdc dinh nhu sau:

W = Min [xs.z : X3 : X23 }
1133,2' ‘Bu‘ “32,3\

Min = [2. 1;5%;9.4] =2

Tinh cdc Ax; va x’; vi W =2.

Axu:g 2=2 ; Ax’,_z=6+2=£
8 4 4 4
1 1 1 9
AX,,=—.2=—= X,,=4+ — ==
BTy 2 22 2 2
AX}z_'2 ¥ X’3.2=2'2=0
AX,;—-E 2_"2; AX’H=5-2=1—1—
4 4 4
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1 1 1
‘57‘2,3:-2'2:“&' 3’2139‘l=—?

"

2 - 2 2
AXy3=2;X"3,=0+2=2.

Phuong 4n méi duge ghi & bang 3.9.

Bang 3.9.
32 30 38
4 1 3 0
11 - 334 1114 - U,=-2
3 2 4 0
2 2 4 0
13 - 9/2 1712 - U,=-712
4 3 2 0
10 4 3 2 C
8 . 2 . U,=-3/4
4 3 5 o

V,= 13116 V,=-12  V,= 14

Vi du 3: Giai bai toan di phét biéu & muc 3.1.1:

Trén bang 3.10, phuong an tua dugc lap theo phuong
phap chi phi bé nhat:

Phan phéi toan bo 80 tan thép loai I cho 6 (1,2) la 6 chd
chi phi bé nhat. Cot s6 2 chi mdi dat san lugng 80.30=2400
thanh ta vet, con thi€u 600 thanh.

Cic 6 ¢6 chi phi bé nhat con lai lan luot 1a (1,1) va (1,3),
nhung thép loai 1 43 hét, khong con kha nang phan phéi.
Lic nay 6 (2.2) c6 chi phi bé nhat, phan phsi 20 tén
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thép loai II cho né, cét s6 2 duge thém sin luong
20.30=600, vifa du s& ta vet theo k& hoach.

Ti€p theo la 6 (2,3), phan phdi téi da 62,5 tan thép loai
IT d€ cot 3 dat san luong k& hoach: 62,5. 40 = 2500.

‘Thép loai H chi con 37,5 tan, phan phéi ndt cho 6 (2,1).
San lugng cot s6 1 lic ndy 1a 37,5.36=1350 thanh, con
thi€u 150 thanh.

Thép cac loai da hét, ta dung 150 tén “thép gid” véi hiéu
sudt bang 1 dé phan phai cho 6 (3,1).

Day 1a bai todn M ma ta da 1dm quen & trén.

Bing 3.1,
1500 3000 2500
3 2 s 0
80 - 80 0 : U,=-7
45 30 20 0
8 6 7 0
120 375 20 62,5 ; U,= 11
36 30 40 0
M M M 0
150 ; ; ; U,=(-1/12)+M
11 1 1 0

V=112V, =106V, =110

(i1a tri ham muc tiéu cda phuong dn:

7 =280+8.375+620+7.625+M.150
= 10170 + 150M.
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Phuong dn suy bién vi thi€u 1 6 ban. Ta b8 sung 6 (1,3)
vao danh siach cac 6 ban.

Sau khi tinh hé thong s& kiém tra U, va V,d6i véi cac 6
ban, ta tim duge 6 (1,1) ¢ gia tri thoa man (3.13). Dua &
{1,1) vao danh siach ¢ ban, ta cé chu trinh v&i cac 6 dinh:
(LD-1,2)-(2,2)-(2,1).

X4c dinh fugng tinh chuyén va cic s6 gia:
Ax,, =W,
Axp,=-WiB,=-1;
30Ax, , + 30Ax,, =0, do d6 Ax,, = -Ax,, = W,
AXy, =-W; B, =-1
45Ax, + 36Ax%,, + AX,, =0, do d6 Ax,, = -9W; B, = -9;
W =Min [(x,/1)5 (5 / 1) (%5, /9) ]
= Min [ (80); (37,5); (150/9) ] = 150/9.
Vi W=150/9, ta xdc dinh cdc s6 gia va gid tri mdi clia
cic o
AX, , = 150/9; x>, , =0 +150/9 = 150/9;
AX,,=-150/9; x” , = 80 - 150/9 = 570/9,
AX,, = 150/9; X7, , =20 + 150/9 = 330/9;
AX,, = -150/9; x*, | = 37,5 - 150/9 = 187.5/9;
AX,, =-150;x*,,=150- 150 =0.

Phuong dn mai trén bang 3.11 la phuong 4dn téi uu, <6
gid tri ham muc tiéu la:
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Z = 3.(150/9) + 2.(570/9) + 8.(187,5/9) + 6.(330/9) +
7.(62,5) = 983,7.

Bang 3.11.
1500 3000 2500
3 2 5 o
80 15019 570/9

45 30 20 0

8 6 7 0

120 187,519 330/9 62,5

36 30 40 c

M M M 0
1 L 1 0

3.2. BAI TOAN PHAN PHOI THAM $O
3.2.1. Mé hinh bai toan

Bai todn phan phdi ma hé s6 ham muc tieu C; khong
phai 12 hing s6, ma 1a mét bién phu thudc tuyén tinh tham
6 t ¢6 mo hinh nhu sau:

Ham muc tiéu:

Z=3% ¥ C, (1. x;-Min
i=l =l

Trong do: G ()= Ci+rcyiast<p
Rang budc hang:
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> x;<a(i=l.m)

j=t

Rang buéc cot:
> Pix,<b{j=1.n)
b=l
Diéu kién tat yéu: x,20.
3.2.2. Giai bai toan phan phéi tham s&

Bai toan trén dugc giai quyét theo céc budc sau day:

Buoc 1: Dua bai todn vé dang chinh tic; cho t = o (can
dudi) va giai bai todn phan phéi thong thudng.

Phuong dn t8i wu thu duge chi diing véit = a.

Buge 2: Xac 1ap he thong s6 kiém tra U, va V, ddi véi
cdc 6 ban, sau dé tinh cdc gid tri D, (1) d6i véi cdc d tudo &
phdn co ban.

D;(y=P;V,- U, - C;(v).

Butoe 3: Giai hé bat phuong trinh sau:

D, (<0 (3.17)
U.1) 20

Trong d6 U, (t) 1 s kiém tra (ing v6i cic o tu do thudc
cOt phu.

Nghiém clia helasa<t<a’.

Néu [o,a’] bao khoang [a, B] thi chon 6 khéng thoa
min (3.17) dua vao danh sach 6 ban, chuyén phuong 4n va
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thuét todn ¢G ti€p tuc nhu vay cho dén khi [or,a’] bao toan
bo [, BI.

Vi dy: Giai bai todn phan phéi tham s6 v6i céc di liéu &
bang 3.12, trong d6 t 1a tham s6 ¢6 gid tri trong khoang tir
1dén 1,2.

Cdc he s6 ham muc tiéu phy thudc tuyén tinh tham s6 t
nhu sau:

Cy =5t c ,=4t-2; ¢, ;=31
cy, = 41+4; c,, =61 Cya=5-1;
1<t<1.2

Véit=1ta cé phuong 4n 161 uu & bang 3.12.

Bang 3.12.
15 30 25
5t 4t- 2 3t 0
18 |  15/4 37/4 5 - U= 2t+2
4 3 5 0
4t +4 6t 5-t 0
12 344 4514 | U,=0
2 3 2 0

VETIMH2  V,=2t V,=1+2/5

Thay cdc C; vé6i 1=1 bang C,(t) ; tinh cac s6 kiém tra U,
() va V; (1) d6i véi cac 6 ban; Tinh cdc gid tri D,

. 7 l 1
O1y2(-t+—-)-0-4t-4=. —1-3,
( (4 2) 2
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C)(2,3):2(1+§)~0_(5-[):3t-%.

014U, =2t+2.
Giai hé bat phuong trinh:
O@Q.1):-121-3<0
0(23):31-21/5<0
O(14%2t+220

21

Nghiémcaahéla: -1 <t < h

Nhu vay, phuong an & bang 3.13 14 61 wu khi t thuoe
khoang {-1; % ], ma khoang d6 di bao 10an bo mién gia tri

cua t. Vay dé 1a phuong dn 181 uu cna bai todn.
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Chuong IV
PHUONG PHAP QUY HOACH DONG

~ 4.1. NHONG NOI DUNG CO BAN

 4.1.1. Bai toan dan

Quy hoach dong 14 moét bo phan clia quy hoach toin
“hoc. Trong qua trinh 1ap quy hoach phat trién, 14p k& hoach
san xudt, lua chon cic phuong 4n thi€t ké... thudng gap
nhimg van dé c6 ban chat quy hoach dong, ching han:

- Phan b3 v6n ddu tu theo cic giai doan sao cho dat hiéu
qua cao nhat hoac chi phi thip nhat;

- Lua chon cdc giai phap cong nghé ma giai phap sau ¢
thé k€ tiép gidi phdp trudc dé dat duoc muc tidu cue tri; |

- Céc bai todn cé dang tim dudng di ngén nhit gita
di€ém A va diém Z, trong d6 céc phuong 4n hanh trinh phai
di qua mot s& diém quy dinh nao d6, v.v ...

Cling nhu cac bai todn t6i wu ndi chung, mé hinh bai
todn quy hoach dong bac gédm hdm muc tiéu va cdc diéu
kién rang buéc. Ching 1 nhitng heé thic tuyén tinh hoac
phi tuyén.

Phuong phdp quy hoach dong khong c6 cong thic cu
thé. khong dura ra tiéu chudn t5i uu duéi dang “dinh luong”
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dé danh gid timg phuong 4n, ma né chi dua ra mé hinh
khdi quat va chi ra cich gidi bai todn theo mét chién Tuge
“dinh tinh™. Tuy theo van dé cu thé dit ra, cin c mo hinh
khdi quat va chién luge d6, ta sé bidu dién bai todn theo
cdch thitc quy hoach dong va giai bai todn dé theo chign
luge quy hoach dong.

Pé 1am quen véi phuong phap quy hoach déng, chiing ta
s€ U€p can vGi mot bai todn di duoc don gidn hoa triet dé
(thyc 1€ phiic tap hon nhiéu). Bai todn nay sé& cho ta mot
hinh anh ban dau vé quy hoach dong;

Ngudi ta du dinh xay dung mét tuyén dudng bd ma
diém ddu 1a A, diém cuéi la F. Tuyén dudng nay bat buoc
phai di qua cédc dia phuong B, C. D va E.

Khai lugng dao dap cha méi doan dudng tir mét diém
nay dén mot diém xdc dinh ti€p theo duoc thé hién trén
hinh 4.1.

Hay xac dinh huéng di cla con dudng tir A dén F sao
cho t6ng khéi luong dao dap la nhd nhat.

Tai moi dia phuong néi trén tdn tai mot s6 diém cu thé
ma phuong 4n tuyén dudmg cé thé di qua:

Tat dis phuong Bla B, B,, B, :

Tai dia phuong Cla C, G,, C.:

Tai dia phuong D1a D, D, :

Tai dia phuong E12 E L E,, E..

(6 2 cach giai bai todn nay:
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Cach thi nhat: Xdc dinh huéng di cy thé cia mot
phuong 4n réi cong cic gia tri khéi luong dao dap timg
doan thuoc phuong 4n dé, ta c¢6 tdng khdi luong dao dap
cua 1 phuong 4n. Cit lam nhu vay cho tat ca cac phuong an
¢6 thé, sau d6 so sanh khéi lugng dao dip clia tat ca céc
phuong an dé dé tim ra phuong 4n ¢6 gid tri nhé nhat. Day
14 cach 1am tudng nhu don gian song khong kha thi vi s6
lugng phuong an qua nhiéu.

Véi bai todn néu trén, sé lugng phuong dn duong di
A dén F1a3.9.6.6.3. =2916.

Céch thir hai: Tim mat chién thuat giai bai todn trén co
s& dua vao mot s6 it phuong dn ma trong d6 co chua
phuong 4n 16i uu. D6 chinh la chién luge quy hoach dong
ma chiing ta s& nghién cttu trong phédn nay.

A B C D E F

Hinh 4.1: Cdc phuong dn xdy dung niyén duong A-F.
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4.1.2. Giai doan, trang thai

Bai todn quy hoach dong dugc chia thanh nhidu giai
dogan. Giai doan c6 thé 1a khong gian, ¢6 thé 1 thoi gian.
Bai todn tim dudng di tir A dén F néu ¢ muc 4.1.1 ¢é 5 giai
doan ma diém dau cha ching la A; B; C; D; E. Cic bai
toan lap ke hoach dai han thudng c6 giai doan 13 thdi gian,
chang han tir nam ndy dén nam ti€p theo, tir nam ti€p theo
dén nam tép theo nifa, v.v...

DO 16n clha céc giai doan (trong ching moét bai todn)
khong nhét thi€t phai bang nhau, song phai lién tuc, phai
n6i ti€p nhau - dii d6 1a thoi gian hay khong gian.

Tai mbi giai doan t6n tai mot s6 trang thdi. Tai A c6 mot
trang thdi, d6 1a di€ém A. Tai dia phuong B c6 3 phuong 4n
dia diém, d6 13 3 wrang théi B,, B, va B,, v.v... Nhu vay céc
trang thdi & bai todn néu trén chinh 1a cic phuong an dia
di€m ciia mot dia phuong mi con dudng c6 thé di qua.
Nhimg trai thai d6 khong nhan mot gia tri nio ca.

Tuy nhién, da s6 cdc truong hop, trang thai nhan mot
g1 tri ka 80 thue,

Vidu:

S6 lieu du bdo cho thay khéi luong béc xép than d4 &
moOt nha ga hang hod tai nam t s& th AM™ dén AM", trong
khi nang suit may boc xEp 1a S. S6 may cin thiét & nam 1
nam trong khoang:
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L =6.5; =3

Nhu vay, & giai doan t t6n tai cdc trang thdi (6,5); (6);
(5); (4); (3).

4.1.3. Véc to chuyén trang thai

Ta goi doan thang ndi ¥ trang thai i thudc giai doan t
dén trang thai j thuoc giai doan t+1 1a véc to chuyén trang
thdi. Trén hinh 4.1 doan thang néi tr trang thai B, dén
trang thai C, 12 mot véc to chuyén trang thai.

Véc to chuyén trang thai bao gid cling ¢6 gid tri, dé 1a
hing s& hoac ham. Céc véc to chuyén trang thdi cla bai
toan & muc 4.1.1 déu 12 hang s6. Trong thuc t€, da s6 céc
wudmg hop gia tri clia cdc véc to chuyén trang thdi duge
xdc dinh qua mot ham phu thude vai tham bién.

Mbi véc to déu ¢6 mot diém géc va mot diém ngon.
Diém gdc 1a trang théi goc thuoc giai doan t, diém ngon la
trang thai ngon thudc giai doan t+1.

Y nghia chia véc to chuyén trang thdi 1a: khi chuyén tir
mot trang thdi xac dinh thudc giai doan t sang mot trang
thai xéc dinh khac thudc giai doan t+1 thi tiéu ton mot
luong chi phi xac dinh. Cach 1ap véc to chuyén trang thai
nam ngoai ndi dung clia phuong phdp quy hoach dong,
song nd lai ¢6 vai trd quyét dinh.

Vidu:

Mot cong ty Hang khong khai thic thuong xuyén mot
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tuyén bay ¢6 dinh. Chi phi sira chita dinh ki hang nam cho
I mdy bay loai i 12 a, trong d6 t Ia nam thit 0,1,....n ké tir
nam bt dau dua ra khai théc; i 12 loai mdy bay & nam t.

Nhu vay a; 1a chi phi slta chita I mdy bay loai i dugc
trang bi & giai doan 1,

Cong ty hién ¢ 3 mdy bay ciing loai (tam goi 1a loai
I}, do d6 dén cudi nam nay (t = 0) phéi chi phi cho sira
chiraia 3a,,.

Nam nay cong ty dam nhan van chuyén khéi luong
hanh khich 1a A, k& hoach nhing nam ti€p theo sé 1a A,
Az, A, ... Do khéi luong van chuyén tang nén nam t6i phai
mua thém mdy bay.

C6 2 loai mdy bay cin xem xét dé chon mua cho giai
~ doan t = 1, cdc chi tiéu clia ching nhur sau:

Loai mdy bay  Sitc ché  Chi phi SC Don gia
I G dy Gy,
11 C, ), Gy,

56 lugng mdy bay can mua thém va tién mua 1a:
LoatI: N, =(A,,- A, C,, T, =G, ,.N,,
Loai [l N,, = (A, - A/ C LT =G, N;,
Chi phi stta chita may bay hién ¢6 va chi phi mua méi
may bay phai trang tri trong nam nay la:
Foi=3a,, +T,
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Fo2=3a,,+ T,

Day chinh 14 hai véc 1o chuyén trang thii.

Tai giai doan t = 0 chi ¢6 1 trang thai, d6 13 3 mdy bay
cling loai. Tai giai doan t = 1 thi ¢6 2 trang tha: N, | mdy
bay loai I va N, , may bay loai II. Chuyén tir trang thai 1
clia giai doan t = 0 sang trang thai | coa giaidoant=11a
véc td F,, ;; Chuyén tl trang thdi 1 cta giai doan t = 0 sang
trang thai 2 ca giai doan t = | la véc to F, 5.

4.1.4. Véc td truy toan (ham didu khién)

Véc to truy todn con goi la ham diéu khién, do 1a véc 1o
chuyén trang thdi nhan gid tri clia ban than véc to d6 cong
val gid tri cua véc to ndi tiép vai nd. (2 véc to duogc coi la
noi tiép néu ngon cua véc 0 nay 1a gdc clia véc to 1ép
theo).

Gid tri clha véc 10 truy todn phu thudéc hudng clia hanh
trinh. Goi ¢, ;14 véc o truy toan ¢6 goc d trang thai ) thude
giai doan t, ¢4 ngon tai trang thdi j thudc giai doan t+1, khi
do:

Vi hudng di xuoi chiéu (tr t = 0 dén t = n) thi @;; =
F i+ @1y trong do6 k 1a trang thdi géc clia vée 1o ben trdi.

Vi hudng di nguge chicu (tht=ndén t=0) thi g, =
F.., + Quixn trong do K la trang thai goc cla véc 10 bén
phal.

Hinh 4.2-a ¢6 3 véc to chuyén giai doan.
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Hinh 4.2-b va 4.2-¢ 1a c4c véc to truy todn tuong Ung
theo hanh trinh xudi chiéu va nguoc chiéu.

7 12 10
a/ -- - 2> >
7 12+7 10+12+47
bf - > D =2 (hanh trinh
Xudi chiéu)
7+12+10  12+10 10
c/ > > => (hanh trinh

ngugc chi¢u)

Hinh 4.2: Cdc véc to chuyén trang thdi va véc 1o truy toan.

Ta chi c6 thé xdc dinh dugc véc to truy toan khi:

- Déi vdi hanh trinh xuéi chiéu thi bén tréi né chi c6 1
véc 10 truy todn;

- D61 v6i hanh trinh nguoc chiéu thi ben phai né chi ¢é
1 véc to truy todn.

Vite xac dinh ham diéu khién (véc to truy toin) déng
vai ro quyéet dinh trong viéc 1ap bai toan quy hoach. Ham
diéu khién c6 dang nhu sau:

P= Fl.i.j F Qi 4.1)

Trong do:

- F.j, 1a gid tri véc to chuyén tir trang thdi i & ngodi giai
doan t sang trang thai j & giai doan ¢t +1;
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- (,.;; 12 gid tri véc to trung toan c6 goc 12 trang thii j o
giai doan t + 1 va ngon 14 trang théi k & giai doan t + 2.

4.1.5. Ham muyc tiéu, cac rang budc

Sau khi da lam quen véi khdi niém véc to truy toan, ta
¢6 thé mo ta ham muc tidu cua bai todn quy hoach dong
nhur sau:

Z = ¢, ;- Min (hoac Max) (4.2)

Trong dé @, ;13 ham diéu khién (véc to truy todn) & phép
tinh cudi cing theo hanh trinh xuét chiéu hoac ngugc chiéu.

Diéu kién rang budc c¢6 nhiéu dang, tuy thudc vin dé
ma thuc tién dé ra. Tuy vy, su rang budc chi yéu la danh
cho gid tri véc to chuyén trang thdi, n6 khong duge 16n hon
hoidc nho hon mot gia tri nao do.

Chang han & giai doan 1 cdn M, mdy (i 14 s& thit tu
phuong 4n s6 lugng mdy): s6 mdy tu giai doan trudc
chuvén sang 12 M, : gid mua méi mét mdy la e dong.
Lic nay véc to chuyén trang thi 1a:

Ft-l’k.i = (Ml.i . M1-l,k)'e

Diéu ki¢n rang budc ¢6 thé la: kinh phi mua mady mdi

khong vugt qua E dong, lic dé:
Fa, SE

4.1.6. Chién lugc giai bai toan quy hoach déng

Chi¢n luge giat bal toan quy hoach dong dua trén
nguyén 1y 161 vu Bellman:
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“Mdc du trang thai dau tién va quyét dinh ddu tién nhue
thé ndo, cdc quyét dinh 1iép theo ciing phdi ldp thanh quyét
dinh 161 wu déi véi trang thai hinh thanh boi trang thai déu
tién va quyeét dinh dau vién”.

Vdi nguyén ly nay thi rd rang ta khong cin phai xét
toan bd cic phuong an, ma chi can so sanh cdc phuong 4n
¢6 “phin dusi” 1a t6i wu. Khong nhitng thé. bai todn ¢ thé
giai bang chién luge xudi chiéu hodc nguoc chiéu.

Dai véi chién luge xudi chidu:

Bat dau tlr giai doan t = 0. Giai doan ndy cé M, frang
thai. Gid tr1 cac véc fo truy todn ctia giai doan ndy ciing
chinh 1a céc gia tri véc 10 chuyén trang thai (bdi gial doan
trude dé khong xét dén).

A B C D E F

JEATES]



Trén t = 1 ¢6 M, trang théi. Tai méi trang thai niy chi
dugc phép ton tai 1 véc 10 cb goc trén t = 0. Néi mot cach
khdc, méi trang thdi cla giai doan sau 12 ngon ctia 1 véc to
truy todn duy nhat xudt phdt tr giai doan trudc (dugc chon
trong s6 cic véc to truy todn ciing gdc ¢6 gia tri nhéd nhat
hoac Ion nhdt tuy theo bai todn Z min hoac max). Nhu vay
& giai doan cudi clng t = n chi cé | véc to truy todn, dé
cing la gia tri hAm muc tiéu. Tir day cung chi cé mot hanh
trinh duy nhat né1 dén giai doan t = 0.

Hinh 4.3 la két qua giai bai todan & muc 4.1.1 theo chién
luge xubi chiéu.

bai véi chién luge nguoc chiéu:

Bat ddu tir giai doan t = n. Giai doan nay ¢6 M, trang
tha). Gid tr1 céc véc 1o truy todn cla giai doan ndy cling
chinh 1a cdc gi4 tri véc tg chuyén trang thaj (bdi giai doan
sau do khong xét dén).

Trén t = n-1 ¢6 M, | trang thdi. Tai mdi trang thai nay
chi dirge phép tén tai 1 véc to c6 ngon trén t = n+i (day la
gial doan khong xét dén). Noi mot cach khdc, méi trang
thdi ctia giai doan c6 s6 thit tu nhd hon Ia géc cha 1 véc to
truy todn duy nhat ¢4 ngon & giai doan cé s6 thir tix 16n hon
(duge chon trong s6 cic véc to truy todn cung ngon cd gia
tri nho nhat hoac 1én nhét iy theo bai toan 7 min hoac
max). Nhur vay & giai doan t = 0 chi ¢ 1 véc 10 truy todn,
do clng 1a gid tr1 ham muc ticu. Tu day ciing chi ¢ mot
hanh trinh duy nhat néi dén giai doan t = n.
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Hinh 4.4 13 két qua giai bai todn & muc 4.1.1 theo chién
lugc ngugce chiéu.

A B C D E F

Hinh 4.4: Phuong dn 161 wu theo chién litoc nguoc chiéu.

Tém lai, luge dé giai bai todn quy hoach dong nhu sau
(3 day ta chi dé cap dén bai toan Z min véi phuong phédp
2141 nguge):

a. Xdc dinh cdc giai doan tinh todn. Giai doan c6 thé 1a
thoi gian, khong gian...

b. X4c dinh cédc trang thai cua timg gial doan. Cac trang
thdi cé thé ¢6 gid tr1 hoac khong c6 gia tri.

¢. Xay dung cic véc tg chuyén trang thai (hang s hoac
ham s0).

d. Néu c¢é rang buoc F,;; < E, khi véc to chuyén trang
thdi khong thoa man thi cho F, | = MM, trong dé MM la s6
lugng 16N tuy y.

L)
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Néu rang budc ¢6 dang F; > E ma véc to chuyén trang
thai khong thoa min cho Fy; = MM Ia s6 am nho tuy .

Bang cdch dé, ta s€ loai duoc ngay tir dau cic véc to
chuyén trang thai khong thoa man rang buoc ra khoi
danh sich cdc phuong én t6i wu cuc bo.

e. Lap ham di¢u khién (véc 1o truy todn) chia giai doan
t =n, tir d6 xdc dinh phuong dn t6i tu cuc bo clia giai doan
cudi cung. Ti€p theo lap ham diéu khién cla giai doan
t=n-1 va ti€p tuc nhu vay cho dén giai doan t = 0.

f. Tai giai doan t = 0 chi chon trong 6 cic ham diéu
khién chia giai mot ham c6 gid i nhé nhat, d6 chinh 1a gis
tr1 ham muyc tiéu ciia phuong dn 8i wu. Tir vée to truy todn
nay di ngugc 1ro lai con dudng vira qua, ta s& cé noi dung
(hanh trinh) cta phuong an 161 uu.

4.2. MOT SO BAI TOAN UNG DUNG
4.2.1. Bai toan dau tu thiét bi san xuat
Co quan chi dau w tién hanh Jap du 4n lip dat day

chuyén sin xudt loai san phim X véi san lugng hang nam
12 450 ngan chiéc.

Nguyén li¢u tr kho phéi lan lugt di qua 4 phan xudng
(mdi phan xudng thuc hién mot ¢ong doan). cudi cung la
chuyén vao kho thanh pham.

Méi phan xwong phai duge trang bi mot loai may
chuyen dung phit hop véi cong ngh¢ cla phan xudng do.
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Trén thi trudng c6 cac loai mdy véi nang sudt va gid ban
xdc dinh.

Can cif vao gia cua may va quy dinh vé khau hao, ngudi
ta tinh dugce gid tri khiu hao co ban c¢lla m6i mdy. Bang 4.1
trinh bay cong suat clla méi loai mdy ing vé6i timg phan
Xuong va gid tri khau hao cos bin hang nam cta moi mdy.

Bang 4.1.
Thit tu loai Ning suat may - khiu hao cd ban / may
may | px4 PX2 PX3 PX4
| 45-0.7 60 - 0,85 26-0,4 50 - 0,65
T 40-055 | 50-065 20-0,3 40-0,55
Il 30-04 35-045 30-0,4

Chi phi san xuat hang nam cua day chuyén nay bao gém
chi phi khau hao co ban va chi phi san xudt don thuin
(luong, bao hiém, nguyén vat liéu, nhién liéu, sita chita,
thue...)

Nguyén liéu hoac ban thanh pham sau khi di qua mot
phan xuong dugc hoan thién & nhimg mitc do khéc nhau
tuy theo phan xudng dé duge trang bj loai may nao. Diéu
nay s¢ anh hudng dén mdc chi phi cla phan xudng tiép
theo khi ti€p nhan va gia cong ban thanh pham dé.

N61 mot cach khdc, ban thanh pham duge thuc hién &
phan xudng t bang mdy 1, khi chuyén sang phan xudng t+1
dé thuc hién bang mdy | s& phai tidu t6n mot chi phi san
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xuat don thudn xic dinh. Cac gid tri cu thé duge ghi trén
hinh 4.5.

I'X1 PX2 N3 PX4

Ko
gLy eEn
ligu

Hinh 4.5: Chi phi san xudt don thudn

Van dé dat ra la: Hay xdc dinh ching loai, s lugng may
chuyén dung trang bi cho cic phian xudng (mdi phin
xudng chi ¢6 1 loai may) sao cho t6ng chi phi san xuat (chi
phi KHCB + chi phi SX don thuan) 1a nhé nhat.

Pbic¢u kién rang budc & day la nang suai hang nam cua
mdi phan xudng khong nho hon tong san lugng theo ké
hoach cla toan bo day chuyén.

Trude hét ta col mdi phan xuong 1a 1 giai doan, kho
nguvéen liéu (3 1 gial doan, kho thanh pham Ia | giai doan.
Bai todn ¢4 6 giat doan (t = 0. 5):

Kho nguyén licu: giai doan t = {;

Cac phan xudng: cdc giaidoant=1,t=2,1=3,1=4.
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Kho thanh pham: giai doan t = 5.

Tai mdi phin xudng, cot méi loai méy 14 mét trang thai,
khi dé so luong trang thdi O cdc phan xudng ldn luot {3 3,
3,2val,

Got nang sudt cua moéi may (trén bang 4.1) 1a S, nghia
la loai may i & phan xwdng t c6 nang suat S, khi dé s6
luong mdy loat i can trang bi cho phan xudng t la:

450
M, = -~

hY

L

1)

Cach tinh trén cho két qua thoa mén diéu kién rang
buoe, nghia 1a s6 méy t8i thi€u cdc loai duoc trang bi sé
lam ra s6 san phdm khong nho hon mic k& hoach di dé ra
(xem bang 4.2).

Bang 4.2.
Thir tu $4& lugng may - khau hao ¢d ban
loai may PX1 PX2 PX3 PX4
| 10-7.0 8-6,8 18-7,2 9-585
[ T 12-68 9-585 23-6,9 12-66
i 15-6.0 13-5,85 15-6.0

Tai kho nguyén ligu va kho thanh phdm khong ¢é may

nio ca, moi giai doan nay ciing ¢ 1 trang théi véi gis tri

bang 0.

Qa.

 =0:

Q,,=0.

Gao1 D, 1a chi phi san xuat don thudn;
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Goi K,, 1a chi phi khiu hao co ban clia mdi mdy, chi phi
khau hao co ban cho cdc may & phan xuong t1a G, =K, Q..

Gia tri ciia mdi véc to chuyén trang thdi chinh 12 tong
chia chi phi khau hao co ban va chi phi san xuat don thuan:

F.,=G,+D (4.10)

Trong dé: t=0.51=1.M;)1=1.M,_,,

Bai todn ¢6 27 véc o chuyén trang thai. Ta dé dang tinh
dugc gid tri cha 27 véc ta dé (xem hinh 4.6).

Li.j

I’X1 PX2 PX3 PX4

Kh(‘
thanh phﬁm

Kl
nguyen hgu

Hinh 4.6: Chi phi sdn xudt don thudn + Khdu hao CB.
Bay gi gidi bai todn théo chién luge nguge chicu.
K¥ hiéu gid tri cha véc to truy toan (ham diéu khién) 1a
¢,;;» khi do:
(pl.i.J: Fu’,j + ('pl,j,k
F. la véc 1o chuyén trang thai tr géc i 1rén (-1 sang
ngon j trén t;

@, la véc to truy todn ¢d goe | trén t va ngon k trén t+1.
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17/ Tai giai doan t = 4 ¢6 3 trang théi, méi trang thdi chi
¢ 1 véc to chuyén trang thai, gid ti cdc véc to chuyén
trang thdi cling nhu véc 10 truy todn déu bang 0 (chuyén
thanh pham vao kho thi kh6ng mat gi).

01 =0 (i = 1..3),

2. Tai giai doan t = 3 ¢6 2 trang thai, méi trang thai I3
g0c clia 3 véc to chuyén trang théi. Gid tri véc to truy todn
nho6 nhét {ing v6i img trang thai géc 1a;

Véii=1 ¢.,,=149

Véii=2 ¢,,,=179

Giir lai 2 véc 10 nay.

3/ Tat giai doan t = 2 ¢6 3 trang thai, méi trang thai [a
goc cla 2 véc td chuyén trang thdi. Gia tri véc to truy toan
nho nhat (ing véi timg trang théi géc la:

Voii=1 ¢,,,=34.

Véii=2 o, =361

V6ii=3 ¢,,,=409

G1if lai 3 véc to nay.

4/ Tai giai doan t = 1 ¢6 3 trang thdi. Ung v6i méi trang
thdi géc ¢6 1 véc to truy todn nhé nhit nhu sau:

Véii=1 o =449

Véii=2 ¢, =459

Vaii=3 o¢,,,=469

Gitr lai 3 véc to nay.
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5/ Tai giai doan t = 0 chi ¢6 | trang thdi (i = 1) gdbm 3
véc 1o truy todn, véc to nho nhat chinh 1a gia tr1 ham muc
tiéu nho nhat.

@o.1=99.9.

Dé di tir giai doan dau (kho nguyeén li¢u) dén giai doan
cudi (kho thanh pham), phwong 4n chi ¢6 | con duong duy
nhat duoc biéu dién trén hinh v& 4.7.

-0 L] t=

£
e
Il
I
—-
o

Hinh 4.7 Luve dé plueong dn 167 .

Phurong dn t81 uu c6 ndi dung ¢ bang 4.3.

Bang 4.3.
Phan xudng Loai may S6 luong |
l K 10 |
1 | 8 |
1l | 18 " {
v | |

Téng chi phi san xuat = 59.9.
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4.2.2. Bai toan xac dinh thdi gian quay vong toa xe hap Iy

Thoi gian quay vong toa xe duge tinh tir thai diém xé&p
hang lén toa xe dén thoi diém xép hang lén toa xe tiép
theo.

Rt ngan théi gian quay vong toa xe 1am tang s6 lan toa
xe ducgc x€p hang, nghia 13 tang khéi lugng van chuyén. Dé
dap img dugc khai luong van chuyén nam thir t 1a A, cén
mot s luong toa xe 1a N,

A
Nt = . - Ql.j
365.p

Trong dé:
- p la trong tai binh quan cha 1 toa xe;
- Q,; 1a phuong 4n thoi gian QVTX thit j thudc nam t.

S6 toa xe nam trudc chuyén sang 1a: N,

A
N, = —“L Q. 44
'~ 365 Q.. .44

Khi d6, s6 xe can mua méi dé dap ng nhu cdu van
chuyén ¢ nam t la:
1

E (A:Ql,j' AI—]'QI-I,i)

Gid mua méi 1 toa xe 1a D, chi phi mua mdi toa xe &
nam t s¢€ la:
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D

G =
365

(AlQi.j- AI-I‘QI-I,E) (4“5)
nghia 12 6 nam t - 1 thuc hién khéi luong van chuyén Ja A,
vai thon gian QVTX 1a Q.1 ; sang nam t thuc hién khoi
lugng van chuyén A, v6i thoi gian QVTX 13 Q,; chi phi
mua mai toa xe la G,

L

G,,, ¢6 thé nhén gid tri 4m Khi:

A< A hoac Q< Q,;

Diéu nay c¢6 nghia 12 s6 toa xe nam trudc chuyén sang
cOn thira thai dé dép (mg nhu cdu vén chuyén ciia nam t.
Chinh vi vy, diéu kién rang budc dau tién 1a G, ; khong am.

Ngoai ra, tai nam t, chi phi mua sam toa xe khong duge
vuot qud E, dong:

G, <E

Néu vi pham rang bug¢c nay thi cho G, = MM (la s6
duong 16n tuy ¥).

Tom lai diéu ki¢n rang bude cia bai todn la:

0<G,,<E (4.6)

Néu vi pham can dudi thi cho G, ;= 0;
= MM.

Ngoai chi phi mua sim toa xe, mudn giam thoi gian
QVTX thi cdn phai ddu w nang cip két cau ha ting dé
giam thoi gian tau chay trén dudng, giam thdi gilan tac
nghiép & cdc ga. Chi phi nang cip két cau ha tang duoc xac
dinh nhu sau:

Néu vi pham cén trén thi cho G,
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R,=W"".w 4.7)
Trong d6: W 1a hiing s6 co ban:
v 1a hiéu 56 thoi gian QVTV nam trudc va nam
sau:
V= Ql.l,j -Qy
Néu v < 0 thi cho v = 0 dé dam bao ring néu thoi gian
QVTX khéng giam thi khong cin phai ddu tu nang cap két
c4u ha tang.
Lic nay t6ng chi phi mua sim toa xe va nang cap két
cdu ha tang d€ dip tng nhu c4u van chuyén nam t La:
F = (G +R) (4.8)
Van dé dat ra la: Trong 5 ndm t6i, timg nam phai thuc
hién thoi gian quay vong toa xe 1 bao nhiéu d€ sao cho 16ng
kinh phi mua sam toa xe va nang cap két c4u ha ting Ia nhd
nhit ma vin thoa man nhu cau van chuyén cta timg nam do.
Dit liéu cia bai todn dugce thé hién & bang 4.4,
Bang 4.4,

Nam (1) 0 1 2 3 4 5

Khéifugng V/C | 4050 | 4580 | 5260 | 6320 | 7550 | 9000 |
(A).10°

Thai gian 6,2 6,2 8,2 6.2 62 | 6,2
QvTX 6 6 6 6 8
Q) 58 58 | 58 58 | 58

586 5,6 56 58 56
5.4 5.4 54 54 5.4
52 52 572 52 52
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Trong tai binh quéan toa xe P = 25,5;

Gid mua 1 toa xe D =2.9;

Hing s& co ban W = 150.

Nhu vay, & giai doan xudt phat (t = Q) chi ¢6 1 trang
thai, con cdc giai doan khdc, mdi giai doan déu cd 6
phuong 4n trang thai.

O cudi giai doan 5 ta khong xét dén viec dau tu tidp, do
dé céac véc to truy todn cia gial doan nay déu bang 0.

®s,;= 0 (j ndm trén giai doan t = 6).

Cic véc 1o truy todn trén gial doan t = 4 ¢é gid tri:

®spy=Fay+ 0

(1 chay trén t = 4; jchay 1rén t)

V&i mdi trang thii gbc nam trén giai doan t =4 ¢6 6 véc
10 truy todn ma ngon cla né nam trén giai doan t = 5, trong
dé t6n tai mot véc 1o ¢6 gid tri nhéd nhét. Cu thé ¢ giai doan
t =4 ta ¢6 phuong an toi tu cuc bd nhu sauw:

Bang 4.5.
i i Toaxe | Tiénmua | Chiphi Véc to
{trén t=4) | (trént=5) | mua mai toa xe ndng cip | truy toin
1 2 772 22388 258,61 2497 .41
2 3 741 21489 258,61 2407 51
3 4 710 2059,0 258,61 231761
4 5 679 19681 258,61 2227 71
5 6 647 1876,3 258,61 213491
6 6 810 | 23490 0 23480




Nhur vay, tit giai doan t = 4 chuyén sang giai doan t = 5
€0 36 vec to truy todn, trong dé ¢ 6 véc to nhd nhat ing
véi 6 trang thai goc. D6 1a phuong 4n t6i wu cuc bo cha giai
doan nay.

Tuong t, tinh tiép cho cdc giai doant=3,(=2,t=1 vi

t=0.0 giat doan t = 0, vi chi ¢6 mot trang thdi géc nén
cling chi ¢ 1 véc to truy todn nho nhat,

1=1

j=2

S6 toa Xe mua méi 1254
Tién mua toa xe . 736,6
Tién ning cap : 258.61
Véc to truy todn 1 8041,35.

Véc o truy todn & giai doan nay ciing chinh 14 tng chi
phi dau tr nhd nhat ciia ¢ 5 giai doan. Pay ciing chinh Ia
phuong an 16i wu.

Boi chi¢u nguoce tr¢ 1ai con dudng vira di qua, ta s& co
hanh trinh cta phuong 4n t6i vu & hinh 4.5.

Trén hinh 4.7, tir t = 0 dén t = 5 chi ¢6 modt con dudng
lién tuc duy nhat, nghia la:

O nam t = 0, thdi gian QVTX 12 6.2:

Sang nam t = | phai nang cap dé dat 6.,0;
Nam t = 2 nang cap tiép d¢ dat 5.8;

beén nam t = 3 tiép tuc nang cap dé dat 3.6:

i51



Hai nam tiép theo s& lan luot dat mic 5,4 va 5.2.

K&t qua cho thay, diu tu hang nam theo phuong dn té1 w

nhu bang 4.6.
1=0 =1 1=2 =3 1=4 1=5
62 &
6 3
5.8
5.6
54
5.2
Hinh 4.8: Phuirong dn 161 uu.
Bang 4.6.
. Théigian | - Chiphi | Chiphi Céng
Nam QvTx SeTXmua } s Tx nang cap chi phi
0-1 62-860 254 7366 258 61 995,21
1-2 50-58 325 9425 258,61 1201,11
2-3 58-586 524 1519,6 258,61 1778.21
3-4 56-54 577 16733 258,61 193191
4-5 54-52 647 18763 258,61 213491
Cong 5 ndm 2327 67483 1293,05 8041,35
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Chuong V

LAP TRINH GIAI
MOT SO BAI TOAN QUY HOACH

Giai céc bai todn Quy hoach ndi chung (tuyén tinh, phi
tuyén...) bang tay 1a mét cong viéc hélt siic nang né, tham chi
nham chan, dé nhim lan v 16n nhiéu thoi gian, cong stc.
Chéng han gidi bai todn van (i vdi kich thudc ma tran 10x10
trd 1én 1a mot su thach thic iong kién nhin cla bét ¢t ai cd ¥
dinh thye hién bang tay. Trong khi d6, véi cong cu mdy tinh,
ching ta chi cin vai phit (chli yéu 1a d¢ nhép s6 liéu ban dau)
va hoan toan yén tdm vé do chinh xdc cia k€t qua.

D¢ ¢ thé thu duge thanh quéa dé, can phai b cong sic
(mot lan duy nhat) 1ap trinh cho mdy tinh. Ban ciing ¢6 thé
tan dung phdn mém c6 sdn nao do, song chua chac da dip
tng duoc yéu cau cia riéng ban. Song v&i phdn mém tu
minh tao ra s€ phl hop v8i moi truong lam viée (quan 1y
Nha nwéc, quan ty doanh nghiép, nghién ciru khoa hoc,
giang day...) do dé s& dac dung hon.

Céc dang bai todn quy hoach tuyén tinh da duge giai
quyeét tron ven. vi vay ta c6 co sd dé xay dung céc phan
mém hoan chinh. Con cdc bai todn quy hoach phi tuyén do
khong cé mo hinh cu thé nén rat khé lap mot chuong trinh
mdy tinh pho quat.



Trong chuong trinh nay, ching ta s& nghién cqu phuong
phép 1ap trinh cho cdc bai 10dn quy hoach tuyén tinh dang
téng quat ciing véi bii todn d6i ngau cha nd, va bai todn
Van tai.

Ching ta cing khong str dung mot ngén ngit 1ap trinh cu
thé nao, ma chi néu ra cdc yéu ciu va cich giai quyét cdc
yéu cdu dé.

Rieng phuong phip quy hoach doéng, dé gitp ban doc
tham khao, ching t6i gidi thiéu mot van ban chuong trinh
viét bang ngon ngir Pascal giai quyét mot bai todn cu thé.

Mot chuong trinh mang tinh hodn chinh 13 chuong trinh
thue hi¢n duoe cdc chitc nang sau day.

1. Nhap D ligu ban dau va quan trj dir ligu

Dir liéu cua céc bai todn quy hoach thudng cé kich
thude khé 10n, da vay, cic dit liéu mudn nhap vio may déu
phai qua khéu dau tién 14 gé vao bin phim. Day 1a mét tac
nghi¢p lac hau nhat cia coéng nghé tin hoc.

Dé han ché t6i da cong stc. thoi gian va sai sét ciia ngudi
stt dung. chuong trinh cdn thoa man céc yéu cdu sau day:

- Chi phai g6 vao ban phim cdc thong tin so cip, nghia 1a
nhimg thong tin mi khong thé suy ra tir cic théng tin khdc.

- Dat nhieu “Bay 161" d¢ néu ngudi sir dung g6 sai thi c6
thé g6 lai chit thong tin khong bi mat di.

- C6 the ket thiic viée nhap s6 li¢u gifta chimg ma thong
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tin khong bi mit; cd thé goi lai tap théng tin dang nhap do
dang dé nhap tiép; ¢6 thé goi mot tap thong tin bat ky (da
nhap) d¢ kiém tra, sira chifa, dé in hoac dé giai bai todn.

2. Giai bai toan

Buong nhién, ngusi lap trinh phai nim viing phuong
phap giai bai todn, phdi luong trude duge tat ca cde kha
nang ¢6 thé xay ra, doi khi phai st dung mot 6 tha thuat
khac vdi lam tay (s€ trinh bay & muc sau).

Chuong trinh phai luu lai dugc (cho dén khi két thic) 1at
ca cdc 101 giai - tir phuong dn tua ban diu dén phuong 4n
toi ru. Néu vi vay ma bd nhd bi chi€ém dung qud nhiéu thi
cho in ra giay ting phuong dn ngay sau khi xdc dinh né,
hoac luu vao mot file réng.

Chuong trinh giai cdc bai todn QHTT thudng phai s
dung khd nhicu bi€n véi kich thude khong nho, vi vay can
tiét kiém b6 nhé. Chuong trinh dai mét chit nhung cé cau
tric sang sua, st dung it bd nhé thi 161 hon chuong trinh
ngan gon ma ciu triic rac ré1 va chiém nhiéu 6 nhd.

Dé han ché viéc sir dung cdc vong lap phiic tap, nén lap
cdc chuong trinh con xtr 1y timg van dé. vi du cac chuong
trinh con vé doc da liéu tir file, dua vé dang chinh tac, danh
gid phuong &n theo tiéu chuan 16i vu... Ngoai ra, trong qué
trinh soan thao, nén c¢é nhimg madu nhd chuong trinh kiém
tra (danh cho 1ap trinh vién), bdi ¥ tudng cua lap trinh vién
khong phai lic ndo ciing ding.



3. In két qua

Toan b6 cac nd luc clia lap trinh vien cudi cing duge
thé hign & két qu. Tuy theo yéu cdu chia ngudi sir dung ma
noi dung cila “dau ra” cé thé khic nhau. Vay can hru y
thoa man céc yéu cau khac nhau bang cdch cho in ra nhiéu
ndi dung theo ¥ mudn, vi du;

- Céc dit liéu ban dau (ddu bai):

- Phuong an t6i uu va can t61 wu;

- Toan bo cdc phuong 4n tua clia 16 trinh hoan thién
phuong an...

5.1. BAI TOAN QUY HOACH TUYEN TINH VA BAI TOAN
POI NGAU CUA NO

5.1.1 T8 chutc dir liéu théng tin

D61 vai bai toan QHTT dang téng qudt, cdc théng tin t6i
thi€u ban dau phai duoc nhap vao may tir ban phim gém:

S0 bt dang thirc va dang thic clia hé rang buoc (k¥ hiéu
M},

S6 an ban dau ctia bai todn (N);

Dang cuc tri (Max, Min) ctia ham muc tieu (MT);

Cac dau (=, 2, £) cta hé rang buoe (D, véi i=1.. M):

Gia tr1 ham muc tieu (Cvéi i=1.. M va j=1..N);

Gid tr1 cdc $6 hang tu do ¢ v& phai (B,);
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Cac he s6 vé trii cla h¢ rang buoc (a;).

Nhu vay di liéu ban dau ctia bai toin QHTT gém cé
3+M+N+(M.N} phén tlr. T4t ca cdc phan t&r nay déu phai
dugc luu giir lau dai trong may.

C6 nhiéu cich t6 chiic luu giit cdc 56 lieu d6 trong file,
Sau day ching ta dé cap dén cach don gian nhat, dé 13 céc
s6 liéu theo tudn ty néu trén duge coi nhu cic phan tr clia
mot chudi sé thue,

Muén vay ta quy udc:

Tién t6i Min thi MT = |

Ti€n 161 Max thi MT = 2

Déu = tuong vng véi D, = 0

Dau < turong img v6i D, = 1

Dau > tuong img v6i D, = 2

Cic thong tin khédc thi vén di dugc biéu dién bing s6
thuc roi.

Véi quy ude d6, nguoi st dung chi phii g6 vao cic
phim s, dé dang hon khi g6 vio cac phim ky tr khic.

Dit lieu ban dau clia méi bai todn duge liru gif trong |
file ¢6 tén Ia:

qhttNo.dat

Trong d6 No la cic s6 nguyén. dé ciing 12 s6 thi ty cia

bai todn (bai toan 01. bai todn 02...).

Mai phan tir trong file chi€m mot vi tri, bat dau tir vi tri
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thir 0, tiep theo 1a 1, 2... Md&i phan tr d6 twong tng vdi |
bién ngoai. Ta c6 thé xdc dinh sy twong dng cha phan i
thit k (k = 0,1, 2...) véi bién ngoai theo quy tic & bang 5.1.

V&l quy tac nay ta co thé goi bat cit phén t ndo cua file
dé doc, sta chita hoac tham gia céc phép tinh. Chang han
néu M=6, N=8 thi phan tr k=25 trong file ing vdi bién
ngodi nao?

Vi k 2 M+N+M+3 = 23 nén n6 tuong iing véi bi¢n a;
trong do:

1=(k-23) DIV 8)+1 =1

j = (k-23) MOD 8)+1 =3.

Bang 5.1.
Vi tri phan 1 k trong file Bién ngoai
o M
1 N
2 MT
[3..M +2] Di=k-2)
M+ 3.M #N+2] Cli=k-M-2) )
[M+N+3._M+N+M+2] B, (i = k -M-N- 2)
k 2 M+N+M+3 a,
Cho S = M+N+M+3, khi 46
i = (k-s) DIV N) + 1
| = (k-5) MOD N) + 1.

5.1.2. Chudng trinh con gidi thigu chirc nang (MENU)

Man hinh gidi thiéu cic chitc nang ciua phan mém dé
ngudi su dung lua chon va quyét dinh:

158



- Thoat khoi chuong trinh ()

- Nhap mai dit liéu cua bai toan (1)

- Nhip b6 sung dit licu bai todn (2)

- Sira chifa cdc s6 liéu da nhap (3)

- Giai bai todn v cho két qua (4).

a. Néu su lua chon la (0): May thodt khdi chuong trinh,
k€t thic moi cong viéc. Nén bo tri chuong trinh dé ché nay
1a “l61 ra” duy nhét. Néu ¢6 nhiéu “161 ra” & nhiéu chd s&
khé kiém sodt.

b. Néu sy lwa chon la (1): May phéi tr dong lap mot
file dir liéu co tén khong triing véi bat cif tén file nao di ¢
trong may, déng thdi bdo cho ngudi sir dung tén file dit lidu
nay.

Chang han ta muén tdt ¢i cdc file dif liéu cha cic bai
toan QHTT c6 tén la ghttNo.dat, véi No =01, 02... Lic diu
trong mdy chua c6 tén ay, mdy s& dat tén file mdi 1a
ghtt0].dat. Néu No = 01 di cd, mdy s& dat tén file méi la
ght102.dat, v.v...

Ghi nhan tén file méi va thoat khéi MENU (dé thuc
hi¢én viéc nhiap méi s6 liéu).

c. Néu su lua chon la (2):

- Mdy hoi: Bo sung dit liéu bai todn s6 may?

- Ngueoi tra 10i: G6 W 1a mot s6 nguyén nio dé.

- Mdav tim file qghttW .dat.



+ Neéu khong ¢6 thi thong bdo: “Khéng ¢6”. Ngudi su
dung ¢6 thé g s6 khic hoiic chon chifc niang khéc.

+ Ne&u c6 nhung file da du sé 1iéu thi thong bao “S6 liéu
da do, khong thé b6 sung”. Ngudi sir dung ciing c6 thé gd
56 khdc hodc chon chitc nang khéc.

+ Néu ¢6 file d6, dong thoi s6 liéu con thi€u thi ghi
nhan tén file v ra khoi MENU (dé€ nhap bd sung).

d. Néu su lua chon la (3):

- Mdy hoi: Sia chita bal todn s6 may?

- Nguoi trd Iéni: GO W la mot s6 nguyén nao do.

- Mdy di tim file qhttW dat.

+ Né&u khong ¢6 thi thong bao: “Khéng ¢6”. Ngudi sir
dung ¢6 thé g6 s6 khic hoic chon chifc nang khdc.,

+ Néu c6 nhung fite con thi€u s6 liéu thi théng bdo “So
liéu thiéu, chua thé stta chita dugc . Ngudi st dung c6 thé
£5 lai $6 khac hoac chon chiic nang khac.

+ Néu cé va file da di s6 liéu thi ghi nhan tén file vara
kboi MENU (d¢ thuc hién viéc sira chia sé liéu).

e. Néu su lua chon la (4)

- May hoi: Giai bid todn s6 may?

- Ngueed tra 1or: GO Wk mot s6 nguyén nao do.

- May tim file ghu'W dat.

+ Né&u khoéng c6 thi thong bao: “Khong ¢6”. Ngudi s
dung ¢6 thé g s6 khic hoac chon chic nang khéc.
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+ Néu c6 nhung:file con:thi€u'ss tiéu thi théng bio “S6
li¢u thigu, chua thé gidi bai toan duge ™. Ngudi st dung cé
thé g6 lai.s6 khdc hodc chan chic.nang khéc.

+ Néu c6 va file dd da thi ghi:nhan tén file vi ra khoi
MENU (dc thuc hi¢n viéc gléi b?li lozin)

i

5 1 3 Chucng trinh con nhap mdl s ligu (NHAP MOl)

- Ma} nnh Da Xac, dmh dwc tén file mdi 1a qhttW dat;
Dp:c_,_\{__d 14n Juot hién thi trén man:hinh tén cla timg bién
ngoai theo thir. i va quy tac péuy dmuc 5.1.1.

- Nguoi: Gd vao ban phim timg gid tri tuong img véi cac
bign ngodi 3 hién th. ., .. ...

~.Sau khi g0 gia i cudi cing cha tap dit liéu, hoic chua
phai-la gid tri cudi cung, ma la mot ky tr béo nghi (vi du ky
ty #) thi, mdy, tu dong ghi vagq filg todn bo cdc gid tri da nhap.

Nhir vay, trong file dit liéu:t6 thé chida diy di hoac mot
phan tap dit liéu ban dau Cllcl bai toan

+

514, Chucng trinh con doc flle (DOC FILE)

LR

Chuycn d01 toan bo cac phén tir trong file ra bién ngoai
tuong g theo quy tic 6 muc 5.1.1.

5.1.5. Chuong trinh con nhap bé sung (NHAP_BS)

- May: Tim, md va doc file ghttW.dat. Can cit s& tha tu
cua phin (i cu6i cung trong file va dp dung quy tac néu &
muc 5.1.1 dé& hién thi lén min hinh tén cla bién ngoai
tuong tng vdi phin 1 ti€p theo phai nhap.
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- Nguoi: G6 vao ban phim gid tri tuong dng.

G0 xong gid tri ndo thi médy ghi ngay vio file gid tri d6.
Néu g& xong gid tri cudi ciing hoac ky tr nghi (vi du ky tu
#) thi dong file va két thic.

5.1.6. Chuong trinh con sifa chira s& ligu (SUA_CHUA)

- Mdy: Tim, mo va doc file ghttW .dat. Chuyén d4i toan
b9 cdc phdn tir trong file thanh cdc bién ngoai (1én, gia tri)
theo quy tic & muc 5.1.1. Hién thi 1én man hinh mot cira s
hoi ddp va mot clra s8 dir liéu. Trang clra sé dir liéu cho
hién thi timg nhom s6 ligu.

Vi du: Cho hién 1én man hinh 6 phéin tir dau tién clia
mdt file s6 liéu nhu & bang 5.2. Cac phén tir nay cho thay:
bai todn c¢é 3 rang budc, 4 dn, him muc tiéu tién 161 Min.
Dédu quan hé clia 3 rang budc lan luot 12 khong nhé hon,
khéng 1én hon va khong 16n hon.

Bang 5.2.
Thut ty Bién Gia trj cii Gia trj méi
(1) (2) (3) (4)
0 M 3
1 N 4
2 MT 1 (Min)
3 D, 2 (2)
4 D, 1(<)
5 D, 1(<)
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- Mdy hoi: Sai phin tr thit may?

- Nguoi: G mot sé (tai trang dang hién thi & bang 5.2
chi duge phép gd cdc sd tir 1 dén 5. Neu go sai thi mdy yéu
cau gd lai).

- Mdy: Dua con tr6 1én dong tuong ding & cot 4.

- Nguroi: GO gid tri mai.

- Mdy. Ghi vao file gid tri mdi dé 1én phin tr dang ¢6 &
vi tri tuong ung. Trong bang 5.2, ¢ot thit ty ciing chinh I3 vi
tri clia cdc phdn tif trong file.

Néu nhan dugc tir ban phim ky tu Enter thi hién thi
trang khdc. Cif th€ cho dén trang ¢6 phan tiy cusi cling.

Lieu y: Khong cho phép sira chita phan o thit O va thit 1,
boi néu M va N thay doi thi toan bé cau tric cda file s bi
pha va.

5.1.7. Chuong trinh con dua bai toan vé dang chinh tic
(CHINH_TAC)

Muec dich ctia chuong trinh con nay 13 bién cdc bat ding
thitc cta h¢ rang buoc thanh cdc dang thic ¢ v& phai
khoéng am. Thudt todn nhu sau:

a/ Choiditl ] dén M.

- Néu D, =1 (bt dang thitc k c6 ddu <) thi:

N = N+1 (thém 1 cot cia ma 1ran rang budc);

an=1;



a,n=0vdi1zk;
Cy=0.
Titc 1a thém 1 ¢dt ma tran don vi cdp M ¢6 a3, = 1,
hé s6 ham muc tiéu Cy = 0. Diéu ndy cling ¢6 nghia la
dd thém mot 4n phuy X, y.

- Néu D, = 2 (bat dang thiic k ¢é dau >) thi:
N=N+1;

Sau khi déi dau 2 v& thi thuc hién nhu trudng hop trén:

Ay, = 13
a;y = 0 ( =k);
Ce=0.

Thuc hién xong bude nay. ta ¢é6 M phuong trinh. Cé bao
nhiéu bat dang thic phai xi{r 1y thi nay hé phuong trinh cé
bdy nhiéu 4n phu vé6i hé s6 1a 1, cdn hé s6 cla chiing & ham
muc tiéu la 0.

b/ Phuong trinh nao ma v& phai nhan gia tei Am thi nhan
ca 2,v€ vi -1 (d€ v€ phai khong am).

5.1.8. Chudng trinh con tim phudng an tua ban dau
(PA-TUA)

1t

Ta biét ring phuong 4n tua phai ¢6 dit M an co ban nhan
gid tri v€ phai khong am (cdc 4n con lai goi 1a 4n tr do ¢6
gid tri bang 0).
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Goi chi s6 cta cdc dn co ban la e, (i = 1.. M); gid trj he
s6 ham muc tiéu ciia cic an d6 1a G, (i = 1.. M); s6 hang tu
do & vé phai ing v6i cdc and6 1a T, (i = 1.. M). Khi d6 néu
tim dugc danh sich cdc dn co ban (c6 chi s6 1 ¢) thi ta cé
ngay G; va T, tuong tng, ciing tinh dugc ngay gid tri cia
ham muc tiéu 1a tich cha 2 véc to G, va T.

Ta ciing da bi€t rang cac dn co ban g véi céc cot cla
ma tran don vi cdp M, do d6 phai tim (néu khéng <6 thi
lap) ma tran don vi trong ma tran hé rang budc. Thuat todn
nhu sau:

1. Xéthang k = 1:

2. Xéttimg cdtj=1.. N:

- Néu cot s ¢é a, > 0 va cédc phan tir con lai bang 0 thi:

A= A (Chiaca 2 v€cho a, )
T,=T,/a,. ‘
¢, = s (x, 12 mot an co ban),

G, =C.

k =k+1

Néu k <M thi quay lai céng viéc 2.
Néu k > M thi chuyén dén cong viéc 3.
- Néu khong ¢6 cot nao dép tng duoc yéu cau doé thi:

N=N+1;
(Thém 1 ¢6t cha ma
tran don vi).
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e, = N; G, = MM (MM la s& duong 1énm tuy ¥);
(T, khong thay déi);
k=k+Il

Néu k < M thi quay lai cong viéc 2.

Néu k > M thi chuyén dén cong viéc 3.

3. Thuc hién phép nhéan véc to cot G, v6i véc 1o cot T, dé
¢6 g1 tri ham muc tiéu Z.

4. Cot T, la ¢ft j = O ca ma tran hé rang budc: a,, =T,
(i = 1.. M). Tt nay khong nhic dén bién B, nira.

51.9. Chuong trinh con danh gid phudng an
(DANH_GIA_PA)

1/j=1

2/8= i a,;.G; (Slatich cha 2 véc 1o ct).

A=S-T

j=j+1;

Neéu j < N thi quay lai cong viéc 2.

Néu j > N thi chuyén dén cong viéc 3.

3/ Néu tat ca cac A, < 0 thi dénh gid 12 “t6i wu”, con néu
chi 1 gia tri A>0 thi ddnh gid 1a “khong t61 wu™.

5.1.40. Chugng trinh con lap phuong 4n mdi
(LAP_PA_MOI)

1/ Tim Ag= max A, (j = 1...N) (x, 13 4n dugc chon).

2/ Tim an bi loai x,.
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Tinh TS =a,,/a voia, #0({= 1. M)
Tim TS, = Min TS, véi TS, > 0.
Neéu khong ¢6 TS, vao dat yéu cdu dé thi théng béo “Bii

todn vo nghiém” va thodt khoi chuong trinh con.

3/ Thay 4n bi loai x, bang 4n dugc chon x,
e, =58 G =C,
4/ Tinh cdc phan tir trén hang k clia ma tran méi:
a’ ;= afa,(=0.N).
5/ Tinh cdc phan tir trén cac hang khdc clia ma trin méi:
a,ijz a;-&.a’,
(i=1.Mvazk:j=0..N)
6/ St dung lai tén bién ¢t cho phwong 4n méi:
a;=a’y

i=1.M;j=0..N)

Mz
o
o+

7/ Z= a;,
1

V&i 7 cong viéc nay, ta dd ¢6 1 phuong 4n twa mdi.
5.1.11. Chuong trinh con in két qua (IN_KQ)

- C6 thé chi in ra cdc théng tin t6i thiéu: gid tri cac 4n

co ban, gid tri ham muc tiéu, ddnh gi4 phuong 4n (161 wu
hay khéng téi wu).

- C6 the in them c4 ma tran mé& réng va so kiém tra.

Chui y: Neu da la phuong 4n t6i wu, nhung trong s6 4n
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co ban ¢6 4n gia nhdn gid tri khdc O thi phai in thém thong
bdo: “Bai todn v6 nghiém™.

5.1.12. Chuong trinh con bai toan dsi ngiu (DOI_NGAU)

Muc dich cta chuong trinh con nay 12 1ap mé hinh bai
todn d6i ngau ctia bai todn géc ma céac dir liéu cira bai todn
goc da duge nhap vao may trude dé.

Bai todn doi ngau, mac dir khong phai vao s liéu, nhung
dd c6 day dh thong tin cdn thiét cla né, vi vay ¢é thé tan
dung ludn chuong trinh giai bai toan QHTT dé gidi no.

1/ Giao dién:

- Mdy hoi: C6 giai bai todn d6i ngau khong?

- Nguoi: C6 (néu gb s6 1) hoac Khong (néu gd s6 0).

- Néu la 6 0 thi Exit.

2/ DOC_FILE (Doc dit li¢u bai todn géc).

3/ Néu ham muc tiéu Ia Min thi cho:

MT=2 (tién 181 Max):

C,=-C (=1.. N).

4/ Néu bat dang thic thit k ¢6 dang > thi:
a;=-a,,0=1.. Nx
b, =- b,

5/ Mé hinh bai toan déi ngéu:
Ham muc tiéu MTI1 = 1

S6 Iugng an N1 = M;
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S6 lugng rang buoc M1 = N;
Cdc dau cta cic rang budc D1, =2 (i = 1.. N);
Ciéc hé s6 ham muc tiéu Cli=b(j=1L.M;i=1.M),
Cac he¢ s rang budc al; =a,; (i=1..M; j= 1. N).
6/ Sir dung lai cdc tén bién quen thu¢c dé phir hop véi
chuong trinh giai bai todn QHTT ¢6 sin:
M=MI; N=NI; MT =MTI;
D, =Dl (1=1.M);
C=ClL,(j=1.Ny
b,=bl. (1=1..M);
a;=al,1=1.M;j=1.N).
5.1.13. Chudng trinh chinh

Lic nay chuong trinh chinh chi gém céc lénh thuc hién
tuan ty cdc chuong trinh con:

af ME _NU

Néu chon 1 thi dén b;

Néu chon 2 thi dén c;

Néu chon 3 thi dén d;

Néu chon 4 thi dén e;

Né&u chon 0 thi E xit.

b/ NHAP_MOI; Quay lai a.

¢/ NHAP_ BS: Quay laj a.

d/ SUA_CHUA; Quay lai a.
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¢/ DOC_FILE; CHINH_TAC; PA_TUA;

ff DANH _GIA_PA; IN-KQ.

Néu “phuong dn t&i v’ thi quay lai a.

Néu “phuong an khong t6i uu™ thi dén g.

g/ LAP_PA_MOI

Néu “bai todn vé nghiém” thi quay lai a.

Néu khong nhu vay thi quay lai f,

Chu y: Sau khi thuc hien DANH_GIA_PA thi nén cho
in luén. Néu ding cdc bién trung gian dé luu giir k&t qua,
sau d6 cho in mot lan thi ¢4 thé mdy tinh khéng chap nhan
vi qud nhi¢u bién. Tuy vay, mdy tinh sé chdp nhan néu sir
dung 1 file trung gian luu giit k&t qua, sau d6 goi tir file
nay ra dé in.

5.2. LAP TRINH GIAI BAI TOAN VAN TAI

Trong muc nay, nhiing néi dung nao tuong ty nhu lap
trinh gidi quyét bai toan QHTT dang téng quét thi sé
khong duge nhac lai. Ban doc chi viéc xem lai muc 5.1 1a
nam duoc.

5.2.1. T& chire dif lidu théng tin

Céc thong tin t6i thiéu ban ddu gém:
S6 diém glhi (M);

S6 diém nhan (N);

Khét lugng tai céc diém gini (a;i=1.M)
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Khéi lugng tai céc diém nhan (b,sj=1..N)

Hé s6 ham muc ti€u (c,).

Nhu vay | 1ap dit lieu ddy di gém 2+M+N+M.N phan tir.

B6 tri moi file dit liéu luu gilr 1 tap, céc file d6 ¢6 tén
btvt0O1.dat, btvt02.dat, v.v...

Néu file dit liéu 12 mot chudi s6 thuc thi su lién hé gila
cdc phén tir file v&i bién ngoai theo quy tac ghi & bang 5.2.

Bang 5.2.
Vi tri phan td k trong file Bign ngoai
Q M
1 N
2. M +1 a(i=1.M)
M+ 2. M +N+1 b, (j = 1.. N)
k2 M+N+2 C;
Cho S =M+N+2
Khi dé:
i = {(k-s) DIV N) + 1;
i = ((k-sY MOD N} + 1;

Cic chuong trinh con ME_NU, NHAP_MOI,
NHAP_BS, SUA_CHUA, DOC_FILE tuong tu nhu cic
chuong 1rinh con cung tén & muc 5.1.

5.2.2. Chuong trinh con dua bai toan vé dang chinh tac
(CHINH_TAC).

Ta da biét, néu 16ng khdi lugng cdu > t6ng khéi luong
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cung thi phai thém cdc di€m giri phu, néu nguoc lai thi phai
thém cic di€ém nhan phu.

M N
CUNG= Ya ;CAU= Y,
i—t

1=l

Néu CUNG > CAU thi:

N = N+1; b, = CUNG-CAU.
Cr=0(i=1.M)

Néu CUNG < CAU thi:

M = M+1; a,, = CAU-CUNG.
Cu=0(=1.N).

9.2.3. Chugng trinh con tim phudng an tya ban diu
(PA_TUA)

O day ta chi dé cap dén phuong phip géc Tay Bic. Mac
du phuong 4n c6 thé kha xa phuong dn 16i wu, song mdy
tinh chay thém vai phan cia giay thi ciing ching sao. Tuy
vay ban c6 thé thay né bang phuong phap khdc, néu mudn.

I/i=1;

2/)j=1:

3/Neua 2b;thi:x;=b:a=a- b b, =0.

Neéu a, < b; thi: x;, = a,; b =b-a:a =0

4/) =]+ 1: Néu j < N thi quay laj 3.

5/1=1+ 1; Néui<M thi quav lai 2.

6/ Tinh gid tri ham muc tiéu:
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_ M N
Z=> le'.,-c._.
=

1=1
7/ Dédnh dau cdc an co ban bing bién G
G;=1néux,;>0;
G,=0néux;=0;

8/ B€m s6 lugng dn co ban:
M N
ABC= Z ZGH
=1 =l

5.2.4. Chuong trinh con xac dinh s& dinh cta chu trinh
(SO_DINH_CT)

Tagoi6c6Gy=11a06ban, 6c6G,;=01a6 tu do.

Vin dé dat ra 12 v6i mot tap 6 ban nao dé thi ¢6 tao ra
chu trinh hay khéng? Néu c6 thi chu trinh gém may dinh?

Thuét todn nhu sau Ia mét “bi quyét” dang quan tam:

/Choy, =G, (i=1. M j=1.N); W=1(Wlaso
vong 1ap).

2/1=1;

3/Neutrénhangichicé 1 gidtriy, = 1thichoy, =0.
4f/1=1+ 1: Néu i< M thi quay lai 3.

S/j=1: D
6/ Néu trén cot j chi 6 1 gia tri y, = 1 thicho ¥y = 0.
7/j=j+ 1; Néu j < N thi quay 1ai 6. L
8/ W =W+ 1; Neu W <M + Nihi quay lai 2.
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B
9/ Sa dinh Z

N MZ

Ghi chii: Thudt todn nay ¢6 ¥ nghia nhu sau:

Hang nao chi ¢6 1 6 ban duy nhat thi bo né di;

Cot nao chi ¢ 1 6 ban duy nhat thi bo né di.

Lap lai vai lan nhu thé (t6t nhat 14 M+N lan), ta sé€ ¢é
két qua: hoac 1a khong con 6 bin nao (uic 12 khong ¢6 chu
trinh), hoac la ¢é chu trinh véi 4, 6, 8... dinh.

5.2.5. Chuang trinh con lap chu trinh (LAP_CT)

Muc dich ctia chuong trinh con nay la 14p chu trinh giita
cdc & dinh véi ndi dung: S6 thit ty chia méi dinh (bat dau tir
0 (p, q) co 6 thir ty la 1) va gid tri X; tai cdc 6 dinh.

Trén hang p c6 thé ¢6 2, 4, 6... 6 dinh, trong dé 6 (p, 1)
duge coi 1a 6 dinh s6 1, vay 6 dinh ¢on lai ndo duge coi 1a
& s6 hai? Trén ¢t q cling vay. Thuat 10dn sau day 1a mot
“bi quyé&t” cta phan mém nay:

1/ Thuc hién chuong trinh con SO_DINH_CT.

Lic nay trén ma tran y, chi cdn lai cic 6 dinh cia chu
trinh.

Goi d(p,q)laddinhss 1. D= 1.

2/ Xac dinh s6 thit tu cic 6 ban trén hing p, trong do 6
(p. q) 1a & ban thit t (can phan biét sd thi tr dinh cha chu
trinh v4i s0 thit ty 6 ban trén hang hoic trén cot).
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3/ Néu t 1a s6 chan thi dinh ¢6 s6 thit w tiép theo 13 6
ban gan nhat bén trdi nd. Néu t 1a s6 1& thi dinh c6 s6 tha
ti€p theo 1a 6 ban gén nhat bén phainé. D=D + 1.

Lic nay chi s6 p, q duoe gén cho ¢ dinh méi.

4/ Néu D = s6 dinh thi ra khoi chuong trinh con.

5/ Xéac dinh s6 thit tr cic 6 ban trén cot g, trong dd 6
{p.q) 1a 6 ban thir t.

6/ Néu t 1a s6 chan thi dinh ¢6 s6 thit tur ti8p theo 1a 6
ban gan nhat phia trén né. Néu t 1a sG 18 thi dinh ¢6 s6 thi
tu ti€p theo 12 6 ban gdn nhat bén duGi né. D=D + 1.

Gan chi s6 p, q cho 6 dinh méi.

7/ Quay lai 2. (16i ra & 4),

5.2.6. Chudng trinh con chéng suy bién (CHONG_SB)

Néu s6 an co ban < M + N - 1 gid tri khac O thi phai bé
sung mot 3 dn tu do (c6 gid tri bing 0) vio hé théng cdc dn
co ban (goi 14 co s6) cho dit. O tr do duge bd sung phai 1a 6
ma khi ¢6 no thi khong tao nén mot chu trinh ndo. Chay
chuong trinh con SO_DINH_CT & tén sé khing dinh viéc
dua thém 6 k.s vao co sd thi ¢6 tao thanh chu trinh hay
khong.

Thuat toan chdng suy bién nhu sau;

1/ Tim 6 dau tién ¢6 G, = 0 vacho G = I.

2/ Thuc hién chuong trinh con SO_DINH_CT.

3/ Neéu s6 dinh > 0 (¢6 chu trinh) thi cho G, = -1.

175



(Pay 1a cach danh dau 6 dé dé khéng chon lai né nita)
va quay lai 2.

4f Néu sé dinh = 0 (khong ¢é chu trinh, duong nhién
van giit G, =1), dong thai;

- Néu s6 dn cd ban di dd thi thuc hién cong viéc 5.

- Néu s6 4n co ban chura d0 M+N-1 4n thi quay lai 2.

5/ Néu G;; = -1 thi trd Jai gid tri ban ddu cho né [a G,=0.

Nhu vay, khi ra khoi chuong trinh con nay ta da cé du
M+N-1 &n co ban (tuy cé 4n co ban bang 0) dugc thé hién
trén ma tran G, (cic an co ban tng véi G, =1). _

5.2.7. Panh gid phudng an. {chudng . trinh- con
DANH_GIA_PA)

Chuong trinh con nay ¢6 muc dich danh gid phuong. an
dang x€1 dd 161 m hay chu:a bang cach

- Tim U, va Vj. d01.v01_<.ac 6.ban {.G-,jq-l)';

- Tinh D =V, - U,- C;d6i vdi cic 6 tu do' (G;= 0);

Néu cd cdc gid te w déu <0 [hl phﬁ(mg an d6 Ia t61'
wu. Thuat todn nhir sau:

i I

1/ Che U, = 0 va giai hé phuang lrmh V U + C \01
cac bién la U,, U, UM V V

2/ Tinh D = V U C véi i =1.. Mva_]_l N. Chlcan
mot gid tri D> 013 ket luﬁn “Phirong dn khong 161 uu™
néu it ca cdc gia tri D'< 0 thi dé 1 “Phuong 4n t6i ti”.

176



5.2.8. Chugng trinh con hoan thien phuong an
(HOAN_THIEN_PA)

Thuat todn nhu sau:

1/ Tim 6 (t,1) ¢6 V, - U, - C, 1a gi4 tri 16n nhat cta bidu
thite V-U-C, (i = 1.. M: j = .. N).

Cho G, = 1 (lic nay ma tran G;; c6 M+N gid tri bing 1).

2/ Thue hién chuong trinh con LAP_CT.

Chuong trinh con nay s& cho biét s6 dinh ctia chu trinh,
$0 thit tr cac dinh cta chu trinh (trong d6 6 t,r 1a 6 s8 1),
gid (n x; ¢ timg dinh do6.

3/ Tim W = x, 14 min x;; trén c4c dinh s6 chin. W chinh
1a lugng tinh chuyén.

4/ V61 méi dinh mang s6 18 thi X; =X+ W.

V6i méi dinh mang s6 chén thi X;=X;;- W.

5/ Cho G, = 0 (loai 6 k,s ra khéi danh siach ddnh 4n co
ban). Dén day ta da ¢6 phuong dn méi.

5.2.9. Chuang trinh con in két qua (IN_KQ)

Nén in ra man hinh noi dung ctia tt ca céc phuong én
theo cac bude hoan thién. Néi dung méi phuong an gém s6
thir tv phuong 4n. gid tri hAm muc tiéu Z, g14 tri cac bién X;;
>0, 101 ddnh gid ¢4 61 uu hay khoéng.

5.2.10. N§i dung chuong trinh chinh

1/ Thyc hién ME_NU. Gia sir bién chon chitc nang }a
Me.
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2/ Néu Me =1 thi thuc hién NHAP_MOI va quay lai 1.
Néu Mc = 2 thi thuc hién NHAP_BS va quay lai 1.
Néu Me = 3 thi thyc hién SUA_CHUA va quay lai 1.
Néu Me = 4 thi thuc hién cong viéc 3.

Néu Me = 0 thi ra khodi chuong trinh.

3/ DOC_FILE; CHINH_TAC; PA_TUA.

4/ Néu s6 an co ban thiéu thi CHONG_SB.

5/ DANH_GIA_PA; Né&u “phuong 4n t61 uu” thi dén 7.
6/ HOAN_THIEN_PA; Quay lai 5.

7/ IN_KQ.

8/ Quay lai 1.

5.3. CHUONG TRINH GIAI BAI TOAN TIM PHUONG AN
QUAY VONG TOA XE TOI UU THEO PHUONG PHAP QUY
HOACH BONG

Phuong phdp quy hoach dong khéng dua ra mdt cong
thifc cu thé nao. Mbi bai todn lai ¢6 thé bicu dién bang mot
mo hinh todn hoc rieng. Chinh vi vy kho ¢6 thé xay dung
mot phan mém mdy tinh dé sir dung cho moi bai todn nhu
cac chuong trinh gidi bai todn quy hoach tuyén tinh.

Tuy viy, cdc bai toan QHD chi khdc nhau vé dang ham
diéu khicn, cdc ham trung gian, s6 luong giai doan va s6
lugng trang thdi trén moéi giai doan, con chién luge giai bai
toan la nhu nhau, nghia J1a ¢é thé st dung hanh trinh xuo6i
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chiéu hoac hanh trinh nguge chidu dé gidi chiing. Thuat
todan quan trong nhat cha chuong trinh 13: trong vo s6 cac
“loi di” tir A dén Z, ta chi giit lai mot s& it 16i di ma - theo
nguyén li Bellman - phuong dn t6i wu chac chin sé di qua
mot trong nhimg 16i dé.

Dé giip ban doc tham khao, chiing t6i gidi thiéu mot
chuong trinh gidi bai todn cu thé trong chuong 4, muc 4.2.2
bang ngon ngit Pascal. Bai toan ducc giai theo hanh trinh
nguge chiéu.

Vi 50 luong thong tin cla dir liéu ban dau it, chiing dugc
ghi ngay vao vin ban chuong trinh. Pay 13 mét chuong
trinh ngan, gon, vi vay ban c6 thé diéu chinh tdy ¥ cho phu
hop véi bai todn clia minh va cho chay trén mdy dé kiém
tra két qua.

PROGAM PHUONG_AN_DAU_TU QVTX;

USES Crt, Printer;

LABEL A1,A2,A3;

TYPE
Kieul=Array[0..10,0..10] of Real:
Kieu2=Array[0..10,0..10] of Integer;
Kieu3=Array[0..10] of Real;
Kieud=Array[0..10] of Integer;
KicuS=Array[0..10,0..10.0..10] of Real;
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VAR
t, i, j. k, N: Integer;
p. D, W, v, X1, X2, NN: Real;
Q, R: Kieul;
Goc, Ngon: Kieu2;
A Kieu3;
M: Kieud;
G, TX, F. FF: Kieu5;
BEGIN
N:=5; (¥¢6 cdc giai doan: 0, 1, ..., 5%)
Mj0}:=1; (*nam t=0 chi cé | trang thai*)
For t:=1 to 5 do M[t}:=6: (*nhiing ndm khic c6 6
trang thair*)
Q[0,1]:=6.2; (*thtn gian quay vong toa Xe nam
Xxudl phat®)
For t:=1 to M]t] do
Begmm
Q[t,11:=6.2:
Qlt.2]:=6.0
Qt.3]:=5.8:
Qlt,4):=5.6:
Qlt.5]:=5.4;
Qf6]:=5.2;
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End;
A[0}:=4050000; (*khéi lugng van tai - tan*)
A[1]:=4580000;
A[2]:=5260000;
Af3}:=6320000;
A[4]:=7550000;
A[5]:=9000000;
P:=25.5; (*trong tii binh quan toa xe*)
D:=2.9; (*don gid 1 toa xe*)
W:=150; (*hang s6 co ban ddu tr ning cdp ha
tAng*) .
(*Tim cdc céc to chuyén trang thdi va véc 1o truy
todan*®)
t:=5;
Fori:=1t0 6 do
Begin
Goc[t,1]:=j; Ngon[t,i]:=1; (*danh diu gdc va
ngon vécto*)
FF[1.1.Ngon[t,i]]:0; (*giai doan nay co veclo
truy todn = 0%)
End;
=4
Al
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i:=1: (¥ rén t¥)

A2:

For j:=i to M{t] do (*j chay trén 1+1%)

1=1+1;

Begin

X1:=(A/(365*pyQ[tal; (*s8 toa Xe nam
1)

X2:=(A[t+11/(365*p)y Qi+ 1,jl; (*s6 toa xe
nam t+1%)

TX[t,1,j1:=Trunc(X2-X1). ((*s6 toa xe phai
mua thém*)

GIt,i,j):=TX[ei)Ds (*chi phi mua toa xe*)
v:=Q[t,i]-Qlt+1,]]: (*chénh léch thdi gian
QVTX*)

R[i,j]:=Exp((1+v)*Ln(W))—W; (*chi phi
nang cdp ha tang*)

Flt1.j):=G[t.ij]+RIL]) (*gid tri  vecld
chuyén trang thai*)

k:=Ngonf[t+1,]];

FE[ti)):=FiLij+FF[1+1 J.K]; (Fgia tri veclo
truy toan*)

End;

If i<=M]1] then Goto A2:

1.=t-1:

if t>=0 then Goto Al;
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ClrScr;

Writeln:

Writeln(* Phurong an dau tr Quay vong toa xe’);

Writeln;

=0

i:=Goc[t,1]; j:=Ngon[t,1];

A3:

Writeln{*Nam tha “t+1,":");

Writeln(*QVTX tr “Q[ti]:4:1, nang cap dén’,Qft+1,]:
4.1y,

Writeln(“So TX mua m&:”, TX[t.1,j1:5:0);

Writeln(*Chi phi mua TX:,G[t,1,)}:10:2);

Writeln(‘Chi phi nang cap: ,R[1,)]:10:2);

Writcln{‘Chi phi nam tha “t+1,”: * F[t.1,j}:10:2);

Writeln(* Vecto truy todn: ¢ FF[t,i,1]:10:2);

Writeln;

Readln;

t:=t+1:

If t<=4 then Goto A3;

END.
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