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Luan van 1a sy nghién ctru, tong hop cac kién thirc ma hoc vién di thu thap, tim
hiéu dugc trong qua trinh hoc tap tai Truong Pai hoc Coéng nghé thong tin va truyén
thong — Pai hoc Thai Nguyén, dudi sy huéng din, giup d& cia cc thdy c6 va ban be
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liéu khoa hoc nao.
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Trude hét, toi xin bay to long kinh trong va long biét on sau sic téi TS. Vil
Vinh Quang, ngudi da tin tinh huéng din, chi bao va cung cip nhitng tai liéu rat hitu

ich dé to1 co6 thé hoan thanh luan van.

Xin cam on lanh dao Truong Pai hoc Céng nghé Thong tin va Truyén thong -
Pai hoc Thai Nguyén di tao diéu kién gitp d& t6i vé moi mit trong sudt qué trinh hoc

tap va thuc hién luan van.

T6i xin bay to long biét on téi cac thay, co gido cia Vién Cong nghé Thong tin
va truong Pai hoc Cong nghé Thong tin va Truyén thong - Pai hoc Thai Nguyén da
truyén dat kién thirc, va phuong phap nghién ctru khoa hoc trong sudt nhirng nim hoc

vira qua.

Xin chin thanh cam on cac anh chi em hoc vién cao hoc K12C va cac ban déng
nghiép da dong vién, khich 1¢ toi trong qua trinh hoc tap, nghién ctru.

T61 xin bay to 10ng biét on sau sac dén gia dinh, ngudi than, nhitng nguoi luon
dong vién, khuyén khich va giip do v€ moi mat dé to61 c6 thé hoan thanh cong viéc

nghién cuu.

Thai Nguyén, thang 05 nam 2015

Tac gia luan van

Vil Cao Cuong
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LOI MO PAU

Ly thuyét toi vu hoa 13 mot nganh toan hoc dang phat trién manh, va ngay cang
c6 nhiéu tmg dung quan trong trong moi linh vuc khoa hoc, k¥ thuat, cong nghé va
quan 1y hién dai. Cudc cach mang cong nghé thong tin tao diéu kién thuan loi dé Gng
dung t6i wu hoa mot cach rong rai va thiét thuc.

Trong toan hoc, thuat ngilt tdi wu hoa chi toi viée nghién ctru cac bai toan co
dang:

Cho trudc: mot ham f(x): A—>R

Tim: mot phan tir x, thudc A sao cho f(x,) < f(x);vxe A ("cuc tiéu hoa") hodc
sao cho f(x,)> f(x);vxe A ("cuc dai hoa"). Nhiéu bai toan thuc té co thé dugc mod

hinh theo cach téng quat trén. Lo1 gidi kha thi nao cyc tiéu hoa (hodc cuc dai hoa) ham

14
.....

Trong hoat dong thuc tién, chiing ta luén mong muén dat dugc két qua tot nhat
theo cac tidu chuan niao d6. Tat ca nhitng mong mudn d6 chinh 1a 15i giai cta nhiing
bai toan tdi vu héa. Mdi van dé khac nhau trong thuc té din dén cac bai toan tdi uu
khac nhau. Dya trén nén tang cta toan hoc hinh thanh nén mét 16p cac phuong phap
toan hoc giup ta tim ra 1oi giai t6t nhat cho cac bai toan thuc té, goi 1a phuong phap tbi
uu hoa.

Vé6i nguyén vong mudn tim hiéu vé 1y thuyét t6i uu hoa ciing nhu nhimng linh
vuc tng dung thuc té cia chung, t6i da chon dé tai “Mo hinh bai toan san xuét dﬁng
b9, bai toan bé nhiém va wng dung” lam Luan van t6t nghiép cua minh. Muyc dich
ctia dé tai 1a tim hiéu co s¢ toan hoc cua 1y thuyét t6i wu va mot sé moé hinh trong kinh
té thudng gip, cach giai quyét nhirg bai toan kinh té nay va budc dau tng dung qua
nhitng vi du cu thé.

Lu4n vin gém 3 chuong khong ké phan md dau va phan két luan véi cac nodi
dung chinh sau:

Chuong 1: Lun vén trinh bay co s& cta Iy thuyét t6i uu héa bao gdm gidi thiéu
tong quan mo hinh bai toan tdi wu tong quat va phan loai cac bai toan tdi wu co ban,
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gidi thiéu chi tiét mo hinh bai toan quy hoach tuyén tinh va co so toan hoc cua ly
thuyét cuc tri ham nhiéu bién sé.

Chuong 2: Luén vin nghién ctru mot sd thuit toan giai cac bai toan t6i vu ddi
v6i mo hinh téng quat cua bai toan Quy hoach tuyén tinh, nhu thuit toan don hinh,
thuat toan phan phdi, bai toan san xuit dong bo, bai toan bd nhiém. Ngoai ra luin vin
cling dé cap dén thuat toan Hungary giai bai toan bd nhiém, mot mé hinh co ban trong
1y thuyét thuat toan.

Chuong 3: Luén vin dua ra mo hinh bai toan san xuit déng bd tng dung vao
thuc té lao dong san xudt tai Cong ty cd phﬁn ché tao thiét bi tau thuy Hai Viét, voi
muc dich tim ra ké hoach san xuat tdi uu ciia Coéng ty nham dat ning xuat hiéu qua

cao nhat trong san xuat.
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Chuong 1
MO HINH BAI TOAN TOI UU HOA

Trong chuong ndy, luin vin s& trinh bay mot s kién thirc co ban vé mé hinh
téng quat cua bai toan tdi vu hoa, viée phan loai céac bai toan tdi wu va co s& toan hoc
ctia bai toan toi wu. Céc kién thuc nay duoc tham khao trong cac tai liéu [1, 2, 3, 4].
1.1 Cac khai niém co ban
1.1.1 M6 hinh téng qudt bai todn t6i wu héa

Téi wu hoa 1a mét trong nhirng linh vuc quan trong cia toan hoc c6 anh hudng
dén hau hét cac linh vuc khoa hoc, cong ngh¢ va kinh té va x3 hoi. Viéc tim giai phap
tdi wu cho mot bai toan thuc té nao d6 chiém mot vai trd hét sirc quan trong nhu viéc
tién hanh 1ap ké hoach san xuét hay thiét ké hé thong diéu khién cac qua trinh ... Néu
sit dung cac kién thtc trén nén tang cia toan hoc dé giai quyét cac bai toan cuc tri,
ngudi ta s& dat duoc hiéu qua kinh té cao. Piéu nay phu hop voi muc dich cta cac van
dé dit ra trong thuc té hién nay.

Bai toan ti vu tong quat duoc phat biéu nhu sau:

Cuc dai hoa (cuc tiéu hoa) ham:

f (X) — max(min)

Vi cac diéu kién:

g(X)=b, el Ly
gj(X)sbj, jeld, (1.2)
g(X)=b, ke, (1.3)
X = (X, Xy, X,) 20 (L.4)

Trong d6 f(x) duogc goi la ham muc tiéu, Cac diéu kién (1.1) duogc goi la rang
budc ding thire. Cac didu kién (1.2), (1.3) duoc goi 1a rang budc bat dang thirc. Cac
diéu kién (1.4) duoc goi la rang budc vé dau. X = (%, Xy, X,) 1a véc to thudc khong
gian R". Tap cac véc to X thoa man hé rang budc 1ap nén mot mién b duge goi la

mién phuong 4n (hay mién chap nhan dugc), mdi diém x <D goi 1a mot phuong an.
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Mot phuong 4n X* e b 1am cho ham muc tiéu f(x) dat max (min) dugc goi la phuong
an t6i wu.
1.1.2 Phan logi bai todn téi wu

Duya trén mo hinh tong quat, nguoi ta thuong phan loai 16p cac bai toan tdi wu

nhu sau:
e Qui hoach tuyén tinh: 13 nhitng bai todn ma ham muc tiéu f(x)va tat ca cac

ham rang budc g,(X),g;(X),g,(X) la tuyén tinh.

e Qui hoach phi tuyén: 13 nhiing bai toan mot trong ham muc tiéu f(x) hodc

cdc ham rang budc g;(X),g;(X).g, (X) 1a phi tuyén.
e Qui hoach 16i: La cac bai toan qui hoach ma cac ham muc tiéu f(x) 1a 16i trén
tap cac rang budc D 16i.

e Qui hoach Iom: La cac bai todn qui hoach ma cidc ham muc ti€éu f(x) la Iom

trén tap cac rang budc D Iom.

e Qui hoach roi rac: Bai toan t61 wu duoc goi 1a qui hoach roi rac néu mién rang
budc D 1a tap hop roi rac. Trong trudng hop riéng khi cac bién chi nhan gia tri

nguyén thi ta ¢6 qui hoach nguyén.

¢ Qui hoach da muc tiéu: Néu trén cung mot mién rang budc ta xét dong thoi

cac ham muc ti€u khac nhau (trong d6 f(X) la ham vec to).

Trong cac linh vuc kinh té k¥ thuat thi qui hoach phi tuyén, qui hoach tuyén tinh 1a

nhirng bai toan thuong gép.
1.2 Bai toan quy hoach tuyén tinh

Tir mdt sb cac mo hinh trong thuc té, ta c6 mé hinh tong quat cho bai toan quy

hoach tuyén tinh nhu sau:

Xéc dinh céc bién x,(j=1,2,..,n) sao cho: F(x) = c,x; — Max(Min)
=1
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ZauXJ >b(iel,cM) (1.5)
Za”xj =b(iel,=M\1,) (1.6)
X;20(jeJ =N) .7)

Véi M ={12..,m}, N={12,..,n}

Vecto X =(%,%,-,%,) théa man cac diéu kién (1.5) - (1.7) dugc goi 1a mot
phuong 4n cia bai toan. Tap cac nghiém théa méan hé rang budc duge goi 1a mién
phuong an ky hiéu 1a p. Phuong 4n thoa méan diéu kién dé ham muc tiéu dat

Max(min) dugc goi 12 phuong an tdi vu.

Dang chinh tic (Cac rang budc & dang dang thirc)

F(x)=>.¢,x; > Min
=1

zauxj _b )
X; >0(jeN)

Dang chuin tic (Céc rang budc ¢ dang bat dang thic)

F(x)=>.¢,x; > Min
=1

X; >0(j e N)

Str dung cac ky hiéu vecto va ma tran, mé hinh bai todn quy hoach tuyén tinh
téng quat dugc biéu dién nhu sau:

f (X)=C"X — Max(min)
AX =b

X >0
S6 héa boi T rung tam Hoc lieu - PHTN http://www.Irc-tnu.edu.vn/




Trong do6: X =(x,X%,,....%,),C =(¢,,C,,...,C;)

a; a, .. &, X by
A= a'21 a‘22 a2n X = X2 b: b2
aml amz amn Xn bm

1.3 Mt s6 thuit toan kinh dién
1.3.1 Thudt toan don hinh

1.3.1.1 M6 td thudt todn goc

Co sé ciia phuong phap nay dugc Dantzig cong bd nim 1947 co tén goi la
phuong phap don hinh. Xuit xt tén goi nhu vdy vi nhimg bai toan dau tién duoc giai

bang phuong phap d6 c6 cac rang budc dang:
> x;=1x,>0,(j=12,..,n)
j=L

Ma tap cic diém xeO" thoa min cac rang budc trén 1a mot don hinh trong

khong gian n chiéu.
1.3.1.2 Tw twong chung
Phuong phap don hinh dva trén hai nhan xét sau:

e Néu bai toan QHTT c6 phuong an tdi wu thi c6 it nhat mot dinh coa D 1a

phuong an tdi uu.
e Dadién16i D c6 mot s6 hiru han dinh.
Nhu vay phai ton tai mot thuat toan hiru han. Thut toan gém 2 budc nhu sau:
Buéce 1: Tim 1 phuong an cuc bién.
Buée 2: Kiém tra diéu kién tbi wu dbi voi phuong an do.
+ Néu diéu kién t6i uu duoc thoa man thi phuong an d6 13 tdi wu. néu khong ta
chuyén sang phuong an cuc bién méi sao cho 1am tét hon gia tri ham muc tiéu.

+ Kiém tra diéu kién t6i wu ddi véi phuong an moi.
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Nguoi ta thyc hién mdt day cac thu tuc nhu vay cho dén khi nhan duoc phuong

an t6i wu, hodc dén tinh hudng bai toan khong cé phuong an tdi uu.
1.3.1.3 Co sé Iy thuyét
Xét bai toan QHTT dudi dang chinh tic:

f(x)=C"X = Min
AX =b

X20

Trong d6 A=(a;) , X =04,%,%)iC=(C, ., C,).» Eid SU rang hang ciia ma
tran A la m.

Gia st X 1a mot phuong an cuc bién nao do.

Ta ky higu: J*={j|x; >0} (1.8)

Vi cdc véc to A, jeJ* la doc 1ap tuyén tinh nén | J*|<m.

Pinh nghia: Phuong an cuc bién x duoc goi 1a khong suy bién néu |J*|=m,
suy bién néu | J*|<m.

Ta chon mot hé théng m véc to doc lap tuyén tinh {Aj, je J} sao cho J 5 J~*.
Hé théng dolacosocua X, cacvécto A, jel va bién x;, j €3 dugc goi la cac véc
to va cac bién co s¢ trong tng. Cac véc to va cac bién A %, (jeJ)goi la cac vée to
va céac bién phi co so.

Néu x khong suy bién thi ton tai mot co s& duy nhit, d6 13 J = J *.

Moi véc to A phi co so c6 thé bicu dién dudi dang t6 hop tuyén tinh cia cac

véc to co so:

A =D 7, A (1.9)

jed

Trong cac hé s6 z i« dugc xac dinh duy nhit boi viéc giai hé phuong trinh:

a; =>.2,a;,(i=12,..,m) (1.10)

jed
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Bai toan QHTT duoc goi 1a khong suy bién néu tat ca cac phuong an cuc bién

cua n6 déu khong suy bién.

Gia sir bai toan khong suy bién va ta dd tim dwogc mot phuong an cuc bién

X =(X, %,y X, 0,...,0) Vacosocuand AA,..., A .

Pbi voi phuong an cuc bién nay ta co:
D> XA =b,x;>0,(j=12,..,m) (1.11)
j=1

Vi gia tri ham muc tiéu:

Zm:cjxj =Z,,%>0,(j=12,..,m) (1.12)

=

Ta tinh c4c dai luong sau:
szkcj =7 (1.13)
Ky hiéu:

A =2, —C, =D 7,C, —C, (1.14)

=

Pinh 1y 1.1: Néu doi véi cac phuong an cyc bién X =(x,X%,,...,X,0,...,0) ma cac

diéu kién sau dwoc théa man:
A, >0,vk=12,..,n (1.15)
thi X la phwong dn toi wu.
Nhdn xét:
1. Trong (1.9) néu A 1a mdt véc to co s¢ khi d6 ton tai chi mot hé sb z, =1, tat ca
cac hé s khac déu bang 0 va ta co: A;=c;—c;=0,jel
Va trong thuc té dé kiém tra diéu kién t6i wu ctia phuong an cuc bién x ta chi

kiém tra: A, >0,Vk ¢ J
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2. Nguoi ta c6 thé ching minh rang néu bai toan khong suy bién thi (1.15) ciing la

diéu kién can cua bai toan toi uu.

Pinh ly 1.2: Néu ton tai mot chi s6 k sao cho A, <0 thi ta co thé tim duwoc it
nhat mét phwong dn X' ma doi véiné z'>z.

Trong thyuc té Dantzig di chirmg minh rang sb cac budc lip s& giam dang ké néu
ta thay véc to A bo1 véc to A thoaman A_ = min {A 1A, <0} vakhido vec to A duge

xac dinh theo cong thurc:

495:min{ﬁ|zjs>0}=ﬁ (1.16)
Z, z

js rs

Ta c6 phuong an cyc bién mdi X * ma céc thanh phan cua no6 cé dang:

X, oo
X;———z ,j#r

. Z, *

X = rs (1.17)

Véicosoclandla: A, jed'=3\{rju{s} (1.18)
Xuat phat tir co so 1y thuyét trén, ching ta c¢6 thuat toan sau day.
1.3.1.4 Thudt todn don hinh
Budéc xuiat phat: Tim mot phuong an cuc bién x° va co sé J, twong tmg. Tim
céc hé s6 khai trién z i va cac udc luong A,.
Buéc 1: Kiém tra tiéu chuan ti uu
- Néu A, <0,vk ¢ J, thi X° 1a phuong an t6i wu, thuat toan két thuc.
- Néu A, >0 thi chuyén sang budc 2.
Buéc 2: Kiém tra diu hiéu ham muc tiéu giam vo han: Voi mdi k ¢ J, ma A, >0 thi
kiém tra cac hé s khai trién z i« cuacot A tuong ing:
+ Néu c6 mot A, >0ma tat ca z, <0 VjeJ, thi két ludn ham muc tiéu giam vo
han trén mién rang budc. Bai toan khong c6 161 giai hiru han. Thuéat toan két thic.

+ vk ¢ J,ma A, >0 déu ton tai it nhat mot hé sé z, >0 thi chuyén sang budc 3
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Budce 3: Xac dinh cit xoay, dong xoay, phén tlr truc

- Chon chi 6 s J;: A, =max{A, >0,k ¢ J,}, ddnh diu cot s 1a cot xoay
14 XO
- Tim chi s6 r dat min: =-—"

ZI’S

[ . A 1s v
=min {Z—’ z, > O} , danh dau hang r 1a hang xoay

js
Budc 4: Tinh cac xj, f (Xl),Alk, Z; trong co so m6i I =(J,\r)Us theo cac cong thire
trén. Ghi nhdn cac két qua trong mot bang méi. Quay trd lai bude 1.
Dé nhan duogc bang don hinh méi tir bang don hinh cii ta lam nhu sau:

+ Thay A bang A, c, bang c,.

+ Chia cac phan tir xoay (hang r) cho phan ti truc z i ta duge hang r méi goi
13 hang chuan.

+ MObi phan tir khac ngoai hang xoay trir di tich cta phan tir cung hang véi né
trén cot xoay véi phan tir cuing cot v6i nd trén hang chuan duoc phan tir cung vi tri

trong bang don hinh méi.
1.3.1.5 Céng thirc déi co 56, bang don hinh

Ta xét cic cong thirc chuyén tir phuong an cuc bién x voi co s& J, sang
phuong an cuc bién X * v6i co s& J'. Xuat phat tir cong thice (1.17) cho phép tinh cac
thanh phan cta x '. Ta can thiét 1ap cong thuc tinh cac s6 Zj .

Ta co:

AS ZZ'J JjA' _—(Ag szs j (119)

jed rs jed
j=r

Mat khac:
A :Z(ijAj +Z,A) (1.20)

jed

Thay biéu thirc ciia A tir (1.19) vao (1.20) ta cé:

Ak ZZJkA+ (A§ ZZJSJ

jed jed
j=r

A= (2, A - rkz)A+Z

jed rs rs
jr

Day 14 cong thic biu dién A qua co sd méi J'=J\{r}u{s}. Khi dé ta co:
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Zrk

Zy — =52, J# T
ij _ rs
Z_rk’ J =r
ZI’S
Sau khi c6 7z, tatinh: A, =3z, ¢, —c, (1.21)
jed
Dé dé tinh toan, tai mdi budc lap ta thiét 14p bang don hinh
Cj Co | Phuong | ¢ Co... | Gj.. Cr... | Cny... Cx ..Cs ..Ch
SO AL A AL AL AL | A A A,
C1 A X1 1 0... 0... 0... 0... Z1k VAR Z1n
Co A, Xo 0 1 0 0 0 Zok Zyg Zo,
Cj Aj Xj 0 0 1 0 0 Zjk Zjs Zjn
Cr A, Xy 0 0 0 1 0 Zik Zys Zmn
F 0 0... 0... 0... 0... A, A, A,

Str dung cac phuong phap bién d6i theo thuat toan sau:
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- Néu tat ca cac s trong hang cudi (trir F) déu >0, nghia 1a A, >0,Vk, khi do x
1a phuong an t6i wu. Thuét toan dirng.

- Néu hang cudi (khong ké F) ton tai s6 &m ma moi so trong cOt tuong ung déu

<0 thi bai toan khong ton tai phuong an t6i wu.
Nguoc lai:

+ Chon cot s sao cho:A, =min{A, |A, <0}, Cot s goi 1a cot xoay. Véc to A

duoc dua vao co so.

. X D1y 1
+ Chon hang r ma ti s6: 6 X min{z—_’| Z; >O}. Hang r goi la hang xoay.

rs js

Véc to A bi dua ra khoi co sé.

Phén tir z,, >0 la giao cua cQt xoay va dong xoay goi1 la phan tir tryc. Cac phan
tr oz, j=r goila phan tr xoay.

Theo cac cong thirc (1.17), (1.18), (1.21), bang don hinh méi suy dugc tir bang
don hinh cii bang cach thay c,,A trong hang xoay bang ¢, A . Sau do thuc hién céac
phép bién doi dudi day:

1) Chia mdi phan tir & hang xoay cho phan tir truc, két qua thu dugc goi 1a hang
chuan.
2) Pbi vai cac hang con lai thyc hién bién doi theo cong thirc
Hang méi = hang cii twong ting — Hang chudn x phan tir xoay.

Toan thé phép bién dbi trén goi 1a phép quay xung quanh truc Z,.. Sau khi thyc hién
phép xoay ta c6 mot phuwong 4n mdi va mot co s¢ méi, tién hanh kiém tra diéu kién tdi

uu.
1.3.2 Thudt toan don hinh mo rong

Xét bai toan
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f(X)=> c;x; = min
j=1

n

> ax, =b,(i=1..m)

j=1

X, >0,(j=L..n)

Ta dua thém vao mot s6 an co s mdo1 X4 X,,n va chuyén bai toan vé dang maéi

yeeey

f(X) :Zn:cjxj +M Zm:xmi = min
j=1

i=1
D aX; +X,,; =h,({i=1.m)
i1

X;20,(j=1.m+n)

Trong d6 M 1a mot s6 duong du 16n, cac bién x_ . goi 1a bién gia (nhu vay bai
toan M ¢6 n+m bién). Liic ndy bai toan mdi thu duoc 1a dang chinh tic ¢ thé ap dung
phuong phap don hinh dé giai.

Mt 56 chii ¥

+ Ta thiy rang gia tri ham muc tiéu f* va cac sb kiém tra A; 1a ham bac nhit
ddi vai M theo dang aM +b. Vi M >0 du 16n cho nén diu cua A’; phu thudc vao dau
hé s6 a. néu a<0< A <0 va a>0< A >0. Vi vay khi 1ap bang don hinh ta s¢ tach
dong m+1 thanh hai dong (m+1) va (m+2). S6 a va b 1an luot dién vao dong (m+2)
va (m+1) khi phai 1ap bang méi s& chon cot khoa dua vao sb duong 16n nhat & dong

(m+2), sau d6 so sanh dén s6 & dong (m+1).

+ Khi viét bai todan M, cho bai toan goc. Néu bai toan goc da c6 mot s6 véc to

don vi thi ta chi can thém mdt so bién gia sao cho n6 ¢6 du m véc to don vi.

+ Dong khoa van chon nhu cil, khi sang bang mé&i néu mot véc to gia bi loai
khoi co so thi cac sb liéu trén cot chira véc to gia d6 khong phai tinh nita. Néu nhu tat
ca cac véc to gia bi loai khoi co sé thi phuong 4n nhan dugc luc d6 chinh la phuong an
cuc bién cua bai toan goc va dong (m+2) khong can dén nira. Viéc giai bai toan tiép
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tuc binh thuong.
+ Pdi v6i bai toan max, néu giai truc tiép thi ta s& thém —M vao ham muc tiéu.

Trén co s& 1y thuyét trén, thuit toan don hinh tong quat duge mo ta bang so do

khoi sau day:

Xacdmh x J A,

L
i
g8
=

L=

LM

¥ ¥ ¥

-
"Iy
1
=
B
|
=]

In két gua

8 | Biénddibing i

Hinh 1.1: So do khéi thudt todn don hinh

Thuat toan don hinh cé thé thyc hién trén may tinh dién tir thong qua mot phan
mém tinh toan. Vi nhitng bai toan QHTT c6 bién s6 qua 16n (nhu dang bai todn van
tai), trong thuc té khong thé giai bang phuong phap don hinh dugc, lic nay ngudi ta sir

dung mdt thuat toan khac dugc goi la thuat toan phan phéi.

1.3.2 Thudt todn phén phéi

S6 héa boi T rung tam Hoc lieu - PHTN http://www.Irc-tnu.edu.vn/




24

1.3.2.1 Bdi todn phén phéi

Mot loai hang hoa nao d6 can dugc van chuyén tir m noi giao (tram phat)
A,A,.... A Vol cac luong hang du trit tuong Umg 12 a,a,,..,a, té1 n noi nhan (tram
thu) B,,B,,...,B, v6i cac yéu ciu tuong tng 14 b,b,,...,b,. Ky hiéu ¢, 1a cude phi van
chuyén mot don vi hang hoa tir noi giao A t61 noi nhén B;. Hay xac dinh nhiing dai

lugng x; cho moi con duong (i, j) sao cho téng cudc phi van chuyén 1a nho nhat. Bai

toan dugc mo ta bang bang ma tradn van chuyén sau day:

bat x, la s6 don vi hang hoa can van chuyén tr dia diém giao A dén dia diém
nhén B,. Ta ludn coi bai toan la can bang thu — phat, tirc 14 téng s6 hang hoa theo kha

nang ¢ cac noi giao bang tong s6 hang hoa theo nhu cau & cac noi nhan.

Noi nhédn hang / noi N
_ . B, B; . B, Du tri
giao hang
C11 Clj Cin
A ‘e ... d
X11 X1j X1n
Ci1 Cjj Cin
A| vee “on a|
Xi1 Xij Xin
Cm1 Crj Cmn
Am am
Xm1 Xmj Xmn
m n
Yéu cau b, b; b, Zai :ij
i1 =
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Bing 1.2: Bing ma trdn vin chuyén

Khi d6 bai toan van tai twong dwong voi mé hinh bai toan tdi wu sau diy:

F= 2ilcijxij — min (1.22)
e
ixu ~b,(j=1..n) (1.23)
nl x; =8 (i=1..m) (1.24)
i
X; 20,i=1.m; j=1.n, (1.25)

iai :Zn:bj

(1.26)
i=1 j=1

H¢ gdbm m+n phuong trinh dai so tuyén tinh vé1 mxn an.

Trong sd tat ca cac nghiém khong am cua hé (1.23) - (1.25) can tim mot nghiém
sao cho ham muyc tiéu (1.26) dat gia tri nhd nhat.

Cac tinh chat cua bai toan van tai

Bai todn van tai luén c6 phuong an toi uu

Néu bai toan khong cin bang thu - phat thi ta luén dua duoc vé dang cin bang
bang cach:

m n

. > a,>> b, thi thanh 1ap thém mét tram thu gia b, v6i lwong hang tuong tng
i=1 j=1

i=1 j=1

12 >'a b, chiphila c,,, =0 (vi=1..m).

m n

. Zai <) b; thi thanh 1ap thém mot tram phat gia a ,, voi lugng hang tuong
i-1 =1

tngla »'b,->'a,chiphilac,,, =0,(vj=1.n)
j=1 i=1

Céc véc to hé sb A, ung voi cac an sd X, €0 t6i da m+n—1 véc to doc lap tuyén
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tinh trong d6 véc to A co toa do trén dong i va dong m+ j bang 1, con lai bang 0.
Mot sb dinh nghia

O nam trong dong i, cot j ky hiéu la (i,j). Mot o (i, j) ma x>0 goi la 6 chon, cac &

con lai dugce goi 1a 6 loai.

Mot ddy cac 6 dugc goi 1a ddy chuyén néu diy 6 d6 c6 tinh chat ctr 2 6 lién tuc cta diy
thi cung nam trén mot dong (hoac mot cot). Cir 3 6 lién tuc cua day thi khong thé cung

nam trén mot dong (hodc mot cdt).

Chu trinh (hay vong) 13 mot ddy truyén ma 6 dau tién va 6 cudi cung trén cing mot

dong (hoac mdt cdt).
Tap hop tat ca cac 6 chon tao thanh vong goi 13 vong chon.

Vong loai (img véi 6 loai (i, j)) 1a mot vong trong do6 chi c6 6 loai (i, j) cic 6 con lai

la 6 chon.

Mot phuong an chtra vong chon nao d6 goi la phuong an cé chu trinh hay 1a phuong
an chtra vong. Mgt phuong 4n khong chtra chu trinh nao goi 1a phuong an khong co

vong.

Dinh li 1.3: Diéu kién can va du d¢ mot ddy 6 chira vong 1a hé véc to A tuong

mg phu thudc tuyén tinh.
H¢ qua:
+ Mot day 6 khong chira vong <> Hé véc to tuong ing doc 1ap tuyén tinh.
+ Mot phuong an cyc bién cua bai toan van tai cé tdi da m+n—1 6 chon.

Pinh nghia: Mot phuong 4n cuc bién c6 dung m+n-1 6 chon goi la phuong

an cuc bién khong suy bién.
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Batky m+n 0 tré 1én déu chura vong.

Dinh li 1.4: Néu tip £ gdm m+n-1 khong tao thanh vong, khi thém mét 6

khong thudc tap E vao tap E ta s& duoc mot vong duy nhat.

Hé qua: Gia sir tip 6 tao thanh vong duy nhit thi khi bo di mot 6, cac 6 con lai

khong tao thanh vong.
1.3.2.2 Thuit toan phan phdi

Gi4 str ta c6 mot phuong an cuc bién khong suy bién X, xét mot vong loai tng

v6i 6 loai (i, j), bat dau tir 6 loai (i, j) ta danh s6 thtr tw 1,2,...
Tap cac 6 co s6 thur tu 1é goi la ntra vong 1€ V.
Tap cac 6 co s6 thtr tu chén goi la nira vong chan V..
Nhu vay s 6 cta V, bang s6 6 clia V..

S6 kiém tra cua 6 loai (i,) la:

Ay= D, 6= 2. G

N (=
Dinh li 1.5:

+ Néu v6i moi 6 loai (i,) ta déu c6 A; >0 thi X, la phuong dn t61 wu.

+ Néu ton tai mot 6 loai (i,j) ma A;<0 thi X,chua t6i wu va co6 phuong an

mai tot hon.
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1.3.2.3 S0’ d6 mé td thugt todn phén phéi

Bit diu

Tim Xq

>
<

\ 4

Tinh A, cho céc 6 loai (i,))

Tim x moi

Ghi nhan phuong

an toi vu

l

Két thuc

Hinh 1.2: So' d6 thudt todn phin phoi
Diéu kién ctia phuong an X, lacd m+n-1 6 chon khong tao thanh vong.

Thuat toan phan phéi duoc thyc hién theo cac budc nhu sau
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Budc 1: Xac dinh phuong an cuc bién khong suy bién ban dau X,
Str dung 1 trong 3 phuong phap sau day
a/ Phuong phép goc tay bic:

X4y dung nghiém chip nhan duogc cia bai toan bit diu bang viéc chuyén ché
16n nhat c¢6 thé duoc tir diém phat tht nhat téi diém thu thi nhat (do dé duoc goi 1a
phuong phap goc tay bic) tic 1a x; =min{a,,b } . Qud trinh 13p lai theo ding quy tac

nhu vay cho dén khi phan phéi xong.
b/ Phuong phap cuc tiéu cude phi:

Xac dinh 6 (i, j,) voi ¢_; =min {ciyj,V(i, j)} . Néu cyc tiéu dat tai nhiéu 6 thi ta
chon mét 6 theo quy tic tir viung. Sau d6 phan phdi hang nhiéu nhit ¢ thé dugc theo

tuyén i, —> j, mot luong: X

=min{a, b, }. Qué trinh 13p lai cho dén khi phan phoi

xong.
¢/ Phuong phap Fogel

Pinh nghia: Hiéu giita gia tri cuéc phi nho thir nhi va nho nhat trén cing mot

cOt (hoac mot dong) duoc goi 1a do 1éch cua cot (dong).
Dé tim phuong an ban dau ta 1am nhu sau:

Budc 1: Chon cot (dong) c6 do 1éch 16n nhat wu tién phan phdi trudce, phan phdi tdi da
vao 6 c6 cude phi min cua cdt (dong) da chon (déi vO1 bai toan max, do 1éch la cudc

phi 16n nhat va 16n nhi).
Lap lai qua trinh

Budc 2: Tinh cac so kiém tra
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Thuc hién theo phuong phap quy khong 6 chon: Chon céc sb I, s, sao cho dbi

voi cac 6 chon thi ¢ +r,+s; =0. Khi d6 s6 ki€m tra cta cac 6 loai luc nay la ¢, +r, +s;.

Neéu ton tai mot so6 kiém tra bang 0, moi s ki€ém tra con lai déu duong thi bai

todn c6 vo sO phuong an toi uu.
Budce 3: Di€u chinh dé tim phuong an mai

Gia su 6 loai (i, j) c6 sO kiém tra A; <0 ta dicu chinh céc s0 li¢u cua céac 6

thudc vong loai nay nhu sau:

Chon 0= min {x;}. Khi do:

(i D)<V,
+ xi'j s néu (i, j) 1a 6 loai.
+ %, =x;—60 n€u (i, ) eV,.

+ X, =X;+6 néu (i, j) eV, .

Khi diéu chinh nhu vay thi 6 loai tr¢ thanh 6 chon va it nhat mot 6 chon tr&

thanh 0 loai.
Quay lai budce 2.

Tuong tu nhu thudt todn don hinh, thuat toan phan phéi cling dugc thuc hién

bang 1 phan mém tinh toan trén may tinh dién tu.

Trén co s& cac thuat toan di trinh bay, ching ta c6 thé sir dung cac ngdn ngir
1ap trinh co ban nhu C++, Pasal, Java dé thuc hién thudt toan trén may tinh dién tir.
Mot trong nhitng phuong phap thong dung hién nay dbi voi cac ki su khong chuyén tin

1a sir dung cac phan mém c6 san dé tim nghiém cua cac bai toan quy hoach tuyén tinh.

Sau ddy la mot phuong phap st dung phin mém Matlab giai bai toan quy hoach

tuyén tinh:
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\ A T .
Ham muc tiéu: f=c¢ .x — min

Céc rang budc:

A, X =Dhe

Céc bién cua nghiém: Ib <x <ub
(Ib: lower bounds, ub: upper bounds)

Khi giip bai toan f=c'.x — max, chi can dit max f = -min(-f)

Lénh thuong dung dé giai QHTT la:

[ x, fval, exitflag, output] = linprog (c, A, b, Aeq, beq, Ib, ub)

[ x, fval, exitflag, output] = bintprog (c, A, b, Aeq, beq)

Trong do:

Lénh linprog dé lay cac nghiém khong am.

Lénh bintprog dé 1y cac nghiém nguyén c6 gia tri 1 hodc 0 (S6 nguoi, sé may,
quyét dinh c6 hodc khong).

Trong dau () 14 cac véc to va ma trdn di cho ctia muyc tiéu va cac rang budc.
Trong dau [] 14 cac dai luong can tinh:

X-gié tri toi uu ctia nghiém

fval- gia tri min cua muc tiéu

exitflag- s6 nguyén thong bao két thuc tinh toan. Cac két qua tinh toan khi
exitflag = 1, duoc coi 1a thanh cong t6t dep, nghia 1a ham s6 hoi tu vé 1 nghiém. Cac
két qua tinh twong tng exitflag < 0 duoc coi 1a khong thanh cong véi cac giai thich
tuong ung.

output- cho cac thong tin vé phép tinh da thyc hién.
Két luan: Noi dung chinh cta chuong 1 luan vin da trinh bay cac khai niém vé
bai toan t6i wu, md hinh toan hoc va mét sd thuit toan co ban giai bai toan t8i wu nhu

thuat toan don hinh, thudt toan phan phéi. Céc kién thuc trén d3 duogc tham khao trong
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cac tai liéu [1, 2, 3, 4]. Pay 1a nhimg kién thirc quan trong 1am co s& dé trinh bay

nhirng két qua dua ra trong chuong 2 va chuong 3 cta luin van.
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Chuong 2:
MOT SO MO HINH CO BAN

Trong chuong nay, luin vin s& tip chung trinh bay cac co sé 1y thuyét giai bai
toan san xuat dong bo, bai toan bd nhiém, day 1a nhing mé hinh déng vai tro quan
trong trong thuc té san xut, trén co s& méd hinh toan hoc cua cac bai toan, luan van s&
nghién ctru thuat todn diéu chinh nhan tir giai bai toan san xuit dong bo, thuat toan
Hungary giai bai toan bd nhiém. Day chinh 13 cac thuit toan dic trung trong nganh
Cong nghé thong tin giai quyét cac bai toan tdi wu hoa.

2.1 Bai toan san xuit dong bd
2.1.1 Bai todn sin xudt dong bg

Gia str c6 mot s6 loai may cung tham gia vao mot quy trinh san xuét cac chi tiét
cho mot loai san pham nao d6. Nang suat ctia cic may khi san xuét cac chi tiét khac
nhau ciing khac nhau. Bai toan dit ra 1a: phai b tri cong viéc cho cac may trong mot
don vi thoi gian sao cho viéc san xuat dugc “ dong bd” dé dat dugc hiéu qua cao nht,
san xut ra nhiéu san pham nhat.

Bai toan duoc dat ra voi gia thiét: Mdi loai may chi c6 mot cai va mdi san phém
chi can ding mot chi tiét cho mdi loai. (mot don vi thoi gian duoc hiéu 12 mot ca lam
viéc.)

Véimoi nel”, ky hiéu: 1, ={1,2,...,n}.

2.1.2 M6 hinh bai todn sin xudt dong bj tong qudt

C6 m loai may M, (il ), mdi loai mot cdi, san xuat ra n loai chi tiét
C,.(jel,) cua mdt loai san pham. Mdi san pham chi cAn mdt chi tiét ctia mdi loai.
Biét ma trin ning suit (a;) . trong dd a; la nang sut trong mot ca ctia may M, Khi
san xuat loai chi tiét C o oX la phan thoi gian trong mot ca ma may M, dung dé san
xudt chi tiét C -

Yéu cau 1ap ké hoach phan cong hoat dong cho cac may sao cho so san pham

duoc san xuat ra 1a nhiéu nhat.
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So luong chi tiét j san xuét dugc trong mot ca la:

Voimoiiel, va jel,, z 1a s6 sdn pham dugc san xuat ra trong mot ca.

Ky hi¢u vecto (X, Xy,,..., X X 2) 12 (x. z),ielm,jeln.

"1 Am1rtttr Mmne ij?
Mo hinh toan hoc:

Tim: (x;,z),iel,, jel, sao cho: z > max

S

(2.1)

Pay 1a mot bai toan quy hoach tuyén tinh. Ky hiéu A, va A theo thtr ty la cac

vecto ¢dt trong ma trdn di€u kién ung véi cac an x; va z. Nhu vy A, c6 thanh phéan

the i bang 1 va thanh phan thtt m+ j bang -a

ij ?

thanh phan cudi déu bang 1.

A, c6 m thanh phan dau bang 0 con n

Bai toan c6 thé dugc bi€u dién dudi dang bang m hang va n cot, nhu bai toan

van tai. Moi hang dac trung cho mdt loai may, mdi cot dic trung cho mdt loai chi tiét.

O (i, j) dac trung cho viéc st dung may i dé san xuat chi tiét j nén 6 nay ghi ning

suat a, twong tmg (bang 2.1):

Chi tiét
May C, Cha Ch
M, dj1 Adin-1 din
M, dp1 don-1 don
Mn an1 Amn-1 Anmn
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Bang 2.1: Cac tham s ciia bai toan

Do d6 bang nay con duoc goi 1a bang ning suit cta bai toan san xuat dong bo.

Cic tinh chit ciia bai toan:

1) Vecto (xij, z),i el_,jel thoa min tat ca cac rang budc cia bai todn 1a mot
phuong 4n cta bai toan. Tuy nhién, bat ky vecto (xij) nao thod man cac rang budc cua
bai toan ciling cho tuong tng mot ho phuong an véi thanh phan z duogc xac dinh boi:

0<z<minz

jel,

]

Véi:
;=Y ax(iel,)
i=1

Trong s6 do, rd rang phuong an ¢6 z=minz, la tét hon ca. Vi vay tu nay ta s¢
jel,
goi vecto (xij),i el ,jel , hoic ma tran ( Xu) thoa mén céac rang budc cua bai toan

mxn

(SXDB) [a mdt phuong an cua bai todn vdi quy udc 1a thanh phan z cta n6 bang:
m
min ; ayX; -
2) Ham muyc ti€u ctia mdt bai toan san xuat dong bo luoén bi chan trén trong
mién rang budc ctia nd, vi vo1 moi phuong an (xij) cua bai toan:

m m

7<) X< a
i=1

i=1

(i, j)el,xd voi giai thiét ning luc

\: P oo oL
Ngoai ra, r0 rang vecto (xi.) VOl X;=—
] 1 n

ctia may 1a 1am khéng it hon n chi tiét trong 1 ca.
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2.2 Phwong phép diéu chinh nhén tir
ij?

Néu tim duoc mot phuong an (x.. z) cua bai toan va mgt phuong an (ui,v j) cua
bai toan dbi ngiu sao cho:
X (U —av;) =0, (i,j)el,xI,

z.[zn:vj —1J:0 (2.2)

=L

vj.(z—Za”xijj:O, jel,
i=1

thi (xij, z) 12 mot phwong an t6i uu ciia bai toan va (ui,v j) 1a mot phuong an toi wu cia
bai toan d6i ngiu.

Noi dung cta phuong phap diéu chinh nhén tir nhu sau:

Trudc hét, chiung ta xay dung mot phuong an cuc bién suy rong (ui,v j) cua bai
toan, do 1a mot hé théng nhan tir hang va nhan tur cot; déng thot xac dinh cac 6 chon.
Goi S la tap 6 (i, j) twong ing v6i m+n—-1 rang budc chit doc lap tuyén tinh dang
u; —a,v; =0. Céc 6 thudce S duoc léy lam céc 6 chon, nén S duogc goi la tap 6 chon cua
phuong &n cuc bién suy rong (ui,v j )

2.2.1 Thudt todn diéu chinh nhan tiv
Buoéc 1: Xay dung hé thong nhan tir (ui,vj) (hay phwong an cuc bién suy rong ciia bai
toan d6i ngau:

Trude hét, xac dinh 6 (i,j) c6 a 16n nhét. Gia st 8, = Mmaxay. bat: v, =1 va
U, =a,; v, - 0 (iy, J, ) duoc lay 1am 6 chon va dugc danh dau. Cac nhan tir con lai dugc
xac dinh nhu sau:

- Trén hang i da c6 nhan tir u,, tim 6 c6 nang suat 16n nhat nam trén cdt j chua

/ A ) A 0 A \ p . 2 .U , . £ L.
c6 nhan tur. Nhan tr cua ¢4t nay duge xac dinh boi: v, =min(=) trong do min lay véi
[ -
ij
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moi hang i di c6 nhan tir. O twong ung v&i nhan tir v; d6 duoc lay 1am 6 chon va dugc
d4nh dau.

- Trén ¢t j dé c6 nhan tr v, , tim 6 ¢6 nang suat 16n nhit nim trén hang i chua
c6 nhan tir. Nhan tir cia hang nay duogc x4c dinh boi: u, = m?x(aijvj / vé1 moi cot j da
c¢6 nhan tir ) O twong tng nhan tir u, d6 duoc ldy 1am 6 chon va dugc danh déu.

Tiép tuc qua trinh trén cho dén khi xdy dung duoc toan bd hé thdng nhan ti.
Nhu vay, trir 6 chon (iy, j,) dau tién twong Gng vai hai nhan tir u, va v, ; sau do, moi

lan xay dung dugc mot nhan tir thi déng thoit cling xac dinh dugc mdt 6 chon. Do do,

tong so cac 6 chon 1a m+n-1, va hién nhién ching khong tao thanh vong.
Ky hiéu tap 6 chon 1a S, ta c6:

Viel ,Vjel ,u—ayVv;>0

v(i,j)eS,u—ay, =0

N (2.3)
D=1
j=1
vVjel,v;=0
(ui WV, ) vira tim dugc 1a mot phuong an cuc bién suy rong cua bai toan dbi ngau.
Buére 2: Xay dung gia phuong an (x;,z):
2
7 — =l
2V
j=L
Cac x; dugc tinh nho vao gia tri cua z va h¢ phuong trinh:
> x=liel,
=L
Yax=zjel, (2.4)
i=1
x;=0,(i,j)eS
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Vi S khong tao thanh vong nén né ¢6 6 treo (trén mdt hang hay mdt ¢t nao do

chi c6 ding mot 6 cua S).
- Néu (i,j)eS 1a 6 treo trén hang i thi x; =1.
A e s \ A A A \ z
-Neéu (i, j)eS 1a 6 treo trén cot j thi x, =—.
ij
Sau khi da tinh dugc x, img v6i 0 treo (i, j), loai 6 d6 ra khoi S; tap 6 chon con
lai cling khong tao thanh vong nén lai c6 6 treo. Dya vao gia tri cua z, va cac x; da
tinh, ta tinh dugc moi gié tri x, v6i (i, j)eS. Chuyén sang budc 3.
Buwéc 3: Kiém tra tiéu chuan tbi vu:
+ Néu x; <0 v&i moi (i, j)eS thi (xij,z),(i el jel,) 1a mot phuong an cyc
bién cua bai toan.
+ Néu ton tai mot (i,j)eS sao cho x; <0 thi (xij, z) vira tim duoc khong phai la
mot phuong 4n cta bai toan.
Chuyén sang budc 4.
Budrc 4: Diéu chinh nhan tir va cac 6 chon:
+ Nhan tir nao khong bi diéu chinh thi gitt nguyén, nhéan tir nao bi diéu chinh thi
nhan véi mot s6 thue 1, goi la h¢ s6 diéu chinh.

+ Trong céc 6 thudc S ¢6 x; <0, chon 6 c6 x, nhd nhat; gia sir d6 12 6 (iy, J,) -

=v, ; diéu chinh u, :u, =lu, .
0 0 0 0

+ Khong dieu chinh v, :v,
+ Céc nhan tr con lai dugc di€u chinh theo qui tac sau:

- Trén hang i da diéu chinh nhan tir, néu c6 (i, j)eS nam trén cot chua dicu

chinh nhan tir thi chung ta diéu chinh nhan tir cot nay: v, =lv;.

- Trén cot j da diéu chinh nhéan tir, néu co (i, j)eS nam trén hang chua dicu

chinh nhan tir thi ching ta diéu chinh nhén tr hang nay: u; =lu;.
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Viéc diéu chinh dugc thyc hién cho dén khi khong con diéu chinh dugc nita.

bit: K :{(i,j)|ui' =u,V, :Ivj}.

A A A , , . = . U. <o u
H¢ s0 diéu chinh | dugc xac dinh boi: A= min| —— | gidsu: 41 =——.
(Lh)eK{ @V, a,.V,

rs°’s
Thay | bang gi trj vira tim dugc, ta c6 h¢ thong nhan tir méi (u;,v}). D6 1a mot
phuong 4n cyuc bién suy rong tt hon phuong 4n (ui ,vj) ctia bai toan ddi ngiu, véi tap

0 chon la:
S :(S {(io' jo)})u{(r,s)}
Lip lai qua trinh trén tir budce 2 ddi véi (u,vj) Sau mot s6 hitu han 1an thuc
hién phép lap, chiing ta s& tim dugc mot phuong an tdi wu.
2.2.2 Mét s6 trwong hop mé rong

1) Trwong hop bai todn cé ma trin ning suat (a;) »v6ia;>0
mxn

Van 4p dung dugc thuat toan. Tuy nhién, khi diéu chinh nhan t, c6 thé xay ra
truong hop tip K :{(i, i)y =u,v, :Ivj} gdém toan nhiing 6 co a;=0. Nhu vay, |
khong xac dinh. Dé tiép tuc thuat toan, ngudi ta thay cac 6 cd a;=0 bang a;=e>0 va
goi 13 bai toan e. D& thay ring moi phuong 4n cua bai toan d6i ngiu e déu trd thanh
phuong an ctia bai toan di ngiu khi cho e=0. Sir dung e thuc chit chi 1a dé xac dinh
6 dua vao tap 6 chon mdi nén & mdi budc co thé tinh gia tri cia z Ung véi bai toan
xuét phat.

2) Truong hop mi loai cé nhiéu may

Thuat todn giai bai toan dya trén gia thiét: Mdi loai may chi c6 mot cai va mdi

thanh pham chi can dung mot chi tiét cho mdi loai.

Tuy nhién mé hinh trén c6 thé duoc mé rong trong trudng hop cd nhiéu may

khac nhau.
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Vidu 2.1

Mot xi nghi€p c6 1 may loai M1, 3 may loai M2 va 2 mdy loai M3. Cac may
ndy clng san xuit ra ba loai chi tiét C1, C2 va C3 ctia mot loai san pham S cua xi
nghiép. Mdi san pham S goém 2 chi tiét loai C1, 1 chi tiét loai C2 va 2 chi tiét loai C3.
Ning suét (s6 chi tiét/ca lam viéc) ciia mot may khi san xuit mdi loai chi tiét duge cho

trong bang sau:

Chi tiét
May Ci C, Cs
M, 10 6 8
M, 8 3 6
M; 5 4 7

Bang 2.2: Biang ma tran tham s6 ciia bai toan

Hay 1ap md hinh toan hoc va giai bai toan: B6 tri thoi gian hoat dong trong mot

ca cho mo1 may sao cho tong s0 san pham S dugc san xuat ra 1a nhiéu nhat.
Ta giai bai toan trén nhu sau:
, . e e . 2 - \ A [ A \ A ’ s
Véimoi (i, j)e(l;)", dét x, 1a phan thoi gian trong mdt ca ma mot may M, sin
xuat loai chi ti€t C,, va z 1a tong s6 san phdm S dugc san xuat ra trong mot ca. Di

nhién x, >0 va z>0.

3
+ Thoi gian hoat dong clia moi may 1a 1 ca, nén: ) x, =1
=L

+ S0 chi tiét cac loai dugce san xuat ra trong mot ca:

C, :z, =10x,; +3.8X,, +2.5%;,
C, 1z, =6X%, +3.3X,, +2.4X;,
C, 12, =8X,; +3.6X,, +2.7Xy,
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+ Theo gia thiét, chiing ta phai co:

M0 hinh toan hoc cua bai toan la:

Hay xac dinh cac gia tri (xij )3 , va z sao cho tong s san pham S dugc san xuat

ra 1a nhiéu nhat trc 1a z — max

3
inj =1
j=1
Z <5X;; +12X,, +5X;;

Z < 6X, +9X,, +8X,,
Z < 4X53+9%,5 + 7 X,

2>0;%,20;(i, j) (L)

Bai toan dugc dua vé dang bai toan (SXPB), v6i ma trin nang suat 1a:

5 6
A=12 9
5 8

Dung thuat toan diéu chinh nhan tir, bai todn c6 PATU 1a:

0 1 0]
X = ﬂ 9] ﬂ ;Zzﬂ
126 126 21

o 1 31

42 42

Vay, phai bd tri cho: May M1 san xuat C2 trong toan ca; 3 may M2 san xuét
C1 trong ca, san xuat C3 trong ca; 2 may M3 san xuat C2 trong ca, san xuat C3 trong

ca.
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Tong quat: Loai may M, (iel,) c6 t, may tham gia vao qua trinh san xuat, va
mot don vi thanh phém can c6 k ;(jel,) don vichi tiét ¢ ;- Nang Sut trong mot ca cua

mot may M, khi san xuét ra loai chi tiét C, laa.

Bang phép bién doi:

R -
a; z%,(ie l.jel,)
i

Bai todn dugc dua vé dang san xuat dong bo v6i ma tran ning suat (a;),,,, goi
1a ma trdn nang suat quy udc.

Tuong tu nhu thuit toan don hinh va thuét toan phan phdi, bai toan san xut
déng bo cling duoc thuc hién trén mat phﬁn mém tinh toan dugc lap trinh béng cac

ngon ngir 1p trinh co ban.
2.3 M hinh bai toan bd nhi¢m

Can phdn n viéc cho n ngwoi, nguoi i lam viéc j thi chi phi la ¢; (,j=1.n).
Hay phdn céng viéc cho n ngueoi dé tong chi phi thap nhat.

bat x; =1 néu nguoi i lam viéc j; nguoc lai dat x; =0.

Mo hinh toan hoc:

n

g(x)=>. Zn:cijxij —> min
=1

x; =1 (i=1.n)

> x;=1 (=1.n) (2.5)
;=0 hay 1(i,j=1..n)

Ma tran C = (C__ )n i go1 la ma tran chi phi.

[}
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Thuc su c¢6 thé bo han ché x; =0 hoac 1 dé thay x; la s6 tu nhién thi mdi rang
budc dam bao x; =0 hodc 1. Do do, rang budc x; =0 hodc 1 co thé duoc viét lai
x, >0, nguyén. Day 1a mé hinh thyc sy cua bai todn van tai. C6 thé dung thuét toan thé

vi d€ giai vdi thuat toan nady c6 2n—1 6 chon. Tuy nhién chi cé n 6 chon khac 0, vi bai

todn suy bién. Vi vay co6 thé cé nhi€u budc ldp ma phuong an maoi khong tét hon.

RO rang mdi phuong an 1a mot hoan vi cia cac s6 1..n. Vi du hoan vi (4,2,1,3)
nghia 1a nguoi 1 [am viée 4 va nguoi 4 lam viée 3. Mot cach viét hoan vi dang ma tran

M= (m ) ,véi m, =1 khi va chi khi ngudi i lam viéc j.
U /nxn

Dinh 1y 2.1: Néu ma tran chi phi cta bai toan bd nhiém c6 cac phan tr khong
am va c¢ it nhat n s6 0, thi mdt phuong an t61 wu ton tai néu n s6 0 ndm trong cac vi tri

cac sO 1 cila ma tran hodn vi p, . Ma tran P biéu dién phuong an t6i uu.

R& rang, moi phuwong an déu c6 tong chi phi khong nho hon 0, nén 0 13 nho

nhét.

Dinh 1y ndy cung cdp mot muc tiéu cia thuat toan. Ta s& chiing to rang co thé
thay ddi chi phi ma khong thay dbi 10i giai. Thuat toan s& trinh bay cach sira d6i d¢é ma

tran chi phi c6 chira s6 0 trén mdi dong va mdi cot.

Dinh Iy 2.2: Gidi sir ma trdn chi phi la C = (CJ)

. Gia st X = (x ) la
nxn U /nxn
phuwong an toi wu. Goi C’ la ma trdgn co dwoc tw C bang cdch cong hang so a vao

dong thir r. Thi X ciing la phirong dn t6i wu ciia bai todn méi xdc dinh C’.
Chirng minh
Ham muc ti€u cua bai toan mai la
90 =2, 2CyX; =2 2CX;+2 (Cy+a)Xy =2 2 .CXy+a) X,
1 j=1 = =

EE ERE =)
1#r

n n
=> > CXy+la
i=1  j=1

Vi mbi dong c6 téng bang 1. Do d6 gia tri nhd nhét cho g(x) nhan dugc khi

f(x) nho nhat. Hay hai bai toan cing phwong 4n t6i wu.
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Phét biéu twong tu cho viéc cong thém hing sb vao cot. Do do, chién thuat 1a

stra do1 C bang cach cong thém vao moi dong/cdt cac hang so.

Vi du 2.2: Gia sir bai toan bd nhiém c6 ma tran chi phi

12 3 6 3

12 6 5 9

Bit dau rat gon dé mdi dong co6 s6 0 bang cach trir mdi dong cho s6 nhé nhat

trén dong do.

Bay gio ¢ it nhat 1 s6 0 trén mdi cot/dong.
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Pénh diu “*” tai cac s6 0 trén ma tran chi phi dé biéu hién mot bo nhiém. Phai
danh dau “*” tai vi tri (4,3) vi dong 4 chi c6 mot s6 0. Con lai bat dau tir dong 1 1a

(1,1), dong 2 1a (2,2), dong 3 1a (3,4)

Ta thu dugc phuong an toi wu va tong chi phila: 4+ 1+5+3=13

Pay 14 vi du gip may man tim duoc phuong 4n tdi wu mot cach ngiu nhién va
nhanh chéng, tuy nhién khong phai lic nio ciing gip may dé tim phuong an toi wu mot

cach dé dang.

Vi du 2.3: Gia sir bai toan bd nhiém c6 ma tran chi phi

Trir mdi dong cho phan tir nho nhét ta duoc

3 4 0 7

C=
S6 héa boi T rung tam Hoc lieu - PHTN http://www.Irc-tnu.edu.vn/




46

S6 héa boi T rung tam Hoc lieu - PHTN http://www.Irc-tnu.edu.vn/




47

Pénh dau “*” timg dong ta duoc

Ma tran nay khong biéu dién mot cach day du; ngudi 4 chua co viéc. Co hai

CC*”

truong hop: hodc 13 khong thé hoan thanh viéc danh dau “*” cho céc sb 0, hodc 1a ¢o

nhung thuat toan chua tim ra.

+ Luu y: Cac s6 0 trong ma tran n xn co tinh chét 13 tat ca cac s6 0 c6 thé dugc
pht bo1 n dong/cot. Vi du chon n cot dé phtl ca ma tran. Gia sir cac $6 0 co thé phu voi
k dong/cot, k(n. Goi a 12 phan tir nho nhat khong phu.Tao ma tran C’ méi bang cach
trir @ vao mdi phan tir trén dong khong phu va cong a vao mdi phan tir trén mdi cot bi
phil. Mdi phan tir khong bi phu bi giam a, vi chiing thugc dong khong phu va cot
khong phi. Mdi phan tir bi phi boi dong/cot thi khong thay ddi: hodc chung thudc
dong phu hodc cdt khdng phu thi gitt nguyén; hodc ching thudc dong khong phu va
cot phit nén ching cong thém a rdi ciing trir di thém a nén ciing gitr nguyén. Mdi phan
tr bi phu ca dong va cot (phu kép) dugc cong thém a. Do d6 C’ ¢ cac phan tir 0 tai
cac vi tri ma C khong cd, va do co thé 1a kha nang hoan toan b6 nhiém. Thu tuc stra
d6i ma tran C co thé phat biéu don gian hon: trir a vao mdi phan tir khong bi phu va
cong a vao mdi phan tir bi phit kép. Véi vi du 2.3 & trén ta thu duge ma tran phi cudi

cung nhu sau:
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5B

Phén tir nho nhit trén C’ khong bi phu 1a 1. Trir 1 vao mdi phan tir khong phu

va cong 1 vao mdi phan tir phit kép c6

1 0 2 2

Thu tuc trén dugc dya vao dinh 1y sau va dugc chirng minh béi Konig
Pinh Iy 2.3: S tbi da cac sé 0 duge danh s6 “*” bang sb t6i thiéu cac dong/cot
can dé phu tat ca cac s6 0.

Trong vi du 2, vi c6 thé phu tat ca cc s6 0 v6i 3 dong/cot, nén theo dinh 1y trén
thi nhiéu nhat 1a 3 s6 0 dugc danh dau “*”. Nghia 14 khong thé danh diu “*” cho 4 sb
0, va danh ddu “*” cho nhiéu sé 0 hon phai dung thil tuc mé ta & trén. Mot kha ning

khéc khong hoan thanh b6 nhiém 1a thuat toan tim theo dong that bai.

Vi du 2.5: (minh hoa dinh 1y 2.3)
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33 32}

Trén mdi dong dénh dau cho phan tir 0 du tién khong nam trén cot da danh

dau trudc do, ta co duoc
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Viéc bd nhiém chua hoan thanh. Tuy nhién c¢6 1 cach danh ddu dé hoan thanh

Nhu vay can phai c6 mét chién lugc dé tim ra cach danh dau “*”. Do d6

Phuong phap Hungary ra doi dé giai quyét van dé trén.

2.4 Thuat toan Hungary

2.4.1 Gidi thi¢u vé thugt todn
- La cong trinh cua hai nha toan hoc Konig va Egervary.

- Thuat toan Hungary dya trén tinh chat rat giam cia ma tran. Khi trir di hay
cong thém céc gid tri thich hop vao ma tran chi phi ta c6 mot ma tran chi phi co hoi
trong d6 chi phi co hoi dugc hiéu 1a gia tri thiét hai khi c6 su phan cong chua phai tbi
uu nhét. Néu ta ¢6 thé rat giam ma tran dén khi c¢6 cac phan tir c6 gia tri khong “0” &
mdi dong va cot thi co thé dat dugc sy phan cong t6i wu vao cac 6 ¢b gia tri khong “0”
do.

2.4.2 Thudt toan Hungary

Budéc 1: Lap bang phan cong cong viéc theo dit lidu thuc té;

Buwéc 2: Tim s6 nho nhat trong timg hang ctia bang phan viéc va trir cac sb trong hang
cho s do;

Buére 3: Tim s6 nho nhit trong timg ¢t va trir cac sd trong timg cot cho sd do;

Buéc 4: Tim cach ké cac duong thang di qua hang hodc cot co cac s6 0 sao cho sb

dudng thfmg ké duoc it nhat. Thuc hién theo cach sau:
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- Trong hop a: Bit dau tir nhitg hang c¢6 1 sé 0, khoanh tron sé d6 lai va ké
mot dudng thang xuyén sudt cot;
- Truong hop b: Tim cac cot co 1 s6 0, khoanh tron sb d6 lai roi ké mot duong
xuyén sudt hang.

Budc 5: Lap lai bude 4 cho dén khi khong con co thé khoanh duoc nira. Néu sd
duong thang ké duogc it nhat bang sb hang (sd cot) thi bai toan da co 1oi giai toi vu.
Néu s6 duong ké dugce nho hon sb hang (s cot) thi can lam tiép: Tim s6 chua bi gach
nho nhat va 13y tat ca cac s6 chua bi gach trir di s6 do; cac sd bi gach boi 2 duong
thang cong vai sb do; con cac sd khac giit nguyén.

Chi tiét buéc 3
Goi io 12 dong khong dugce danh dau duge ¢ bude 2, trén dong i, phai c6 sd 0
trén cot j, ma cot j,da duoc danh du, vi j, chwa danh dau thi dong i, khong that bai.

Goi 6 danh diu trén cot j, 1a 6 (i, j,). Bat dau tir 6(i,, j,), xdy dung duong di xen ké&

theo dong roi theo ¢dt, mo ta nhu sau
0 tai (iy, j,) dén
0"tai (i,, j,) dén
0 tai (i, j,) dén
0" tai (i,, j,) dén

¢ day cac cot j,, j;».... J, phai khac nhau. Cac 6 tiép theo trong diy nhan duoc nhu
Sau:

Truwong hop A. Gia st dang & 6 (ik, jk), tim 0 trén cot jk. Néu 6 thi thém vao
diy. Néu khong c6 0™ trén cot j, thi danh dau lai trén ma tran C’: trén ddy tir iy, Jo)

dén (i, j ) d6i 0 thanh 0" va nguoc lai. Luu ¥, bang cach nay tao mot 0 trén dong i,
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va mdi dong trude d6 c6 0" van giir nguyén. Bay gio 1ap lai bude 3 cho dong tiép theo
chua danh dau.

Trudng hop B. Gia sir, cach khac, dang ¢ 0" tai 6 (i, j, ). Tim 0 trén dong i, .,
khong nam trén cot di c6 trong diy. Néu co thi thém vao diy. Néu khong c6 0 thi
khoong thé sira d6i nhu truong hop A; ma quay lai danh nhan cot k 1a cot cdn thiét va
din hudng lai cach tim. Thyc hién diéu ndy bang cach x6a 0™ tai 6 (i, ji) va 0 tai 6
(i, . ). thay cho dong i,,,. D6 1a tim O trén dong i, khéc vé6i O trén cot j, (cot can

thiét) dé khong nam trén cot di co trong diy.

Néu k = 0 thi tim 0 khéc trén dong i,, gia st j,, xdy dung duong di nhu trén bat dau
tai (io, jo) Néu khong tim dugc phan tir 0 phii hop khéc trén dong i, thi chua tao duoc
mot bd nhiém hoan thanh.

C6 hai cach xay dung nay cé thé két thiac. Mot cach khi thay 0 thanh 0 va
nguoc lai. Cach khac 1 khi tit ca cac 6 dugc x6a vi chung nam trén cot can thiét.
Trong truong hop ndy, khong thé bd nhiém, va phai sang budc 4, dé lam rd hon nodi

dung trén ta xét vi du sau:

Vidu 2.6 8 | 7] 9| 9

C=
6 1 4 9
2 3 2 6
1 0 2 0
3 0 5 4
C=
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Pénh déu 0 bat dau tir dong 1 ¢ budc 2. Thay dong 2 13 dong dau tién khong c6

0 trén cot chua danh dau. O diém nay,

Roi bit ddu x4y dyng lai diy 0 va 0" theo budc 3. O dau tién 14 6 (2,2), chira 0.
Tim 0 trén c6t 2 & 6 (1,2). Tim 0 trén dong 1 & 6 (L,4). Trén cot 4 khong cé. Roi vio

truong hop A. Day 6 1a (2,2), (1,2), (1,4).

Pbi 0 thanh 0" va nguoc lai co,

Tang duoc 0” mot phan tir. Bay gio lap lai bude 3 cho dong 3.

Khoéng c¢6 0" trén dong 3; do d6 xdy dung diy 6 bét dau tir 6 (3,2). 0 trén cot 2 &
6 (2,2). Nhung khong c6 0 trén dong 2. Roi vao truong hop B va cot 2 1a cot can thiét.
Diy 6 1a: 0 tai (3,2), 0" tai (2,2).

Vi tat ca cac 6 trong day déu nam trén cdt can thiét nén phai sang budc 4 dé xac

dinh cac dong can thiét.

Mot dong duoc goi 1a can thiét néu c6 0 trén cot khong can thiét. Bit dau véi

dong 1, tim 0" trén ¢t 4, vi vay dong 1 1a dong cén thiét. Trong 2 ¢6 0 trén cot can
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thiét, cot 2. Do d6 dong 2 khong can thiét. Dong 3 khong c6 0 vi vy khong can thiét.

Dong 4 ¢4 0 trén cot 1 nén 1a dong can thiét.
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Chi tiét buéc 4

Phu mdi dong va cot can thiét véi mot dudong cho ra k dudng phu nhu mé ta

trude ddy. Thi tuc nay tu dong pha tit ca cac phan tir 0 ciia C’. C* duoc phii nhu sau

C’

Sang budc 5, trir 3 vao mdi phan tir khong phi, cong 3 vao mdi phan tir phi

kép, C’ dé quay lai bude 2 1a

Hoan thanh bd nhiém & budce 2 nhu sau:
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Bay gid c6 thé viét lai budc 3 trong thuat toan nhu sau: Gia sir khéng c¢6 0 trén
dong i, dugc danh dau va co mot phan tir 0 tai (i, j,). Xay dung mot diy theo cot roi
theo dong xen ké tur 0 dén 0" dén 0, dén O*,.... nhu sau

(A) Néu dang 0 tai 6 (i, j,) tim 0 trén cot j,. Néu co thi ndi vao diy. Néu
khong c6 thi thay ddi trong ddy v6i 0 thanh 0 va 0" thanh 0 va tim dong tiép theo
khéng c6 0.

(B) Néu dang 0 tai 6 (i, ) im O trén dong i, Néu c6 thi ndi vao diy. Néu
khong thi ddnh déu jk 1a cot can thiét va xoa cac 6 (i, j, ) va (i1, jk) ra khoi day. Néu
c¢6 nhiéu 6 thi xem 14 0”6 6 (i, j,,). Lap lai truong hop B. Néu khong c6 nhiéu 6 trong
day, tim phan tir o trén dong i0 khong nam trén cot can thiét. Néu tim thay trén cot |,

thi lap lai budc 3 bat dau tir 6 (io, jo) Néu khong c6 thi sang budc 4.
Tom lai:

Phuong phap Hungary giai khi bai toan 1a dang cuc tiéu. Tuy nhién co thé sira
d61 mot chut dé giai cho bai toan cuc dai nhu sau: Néu nhéan -1 cho moi chi phi thi chi
phi duong thanh 4m va khong ap dung dugc tiéu chuan téi wu cua dinh 1y 2.3. Dé sir
dung phuong phap Hungary, sau khi nhan -1, cong thém chi phi 16n nhat trén ma tran

gdc, thi tat ca cac chi phi déu khong am

Vi du 2.7: Gia st bai toan bd nhiém chi phi dang cuc dai cho bdi

Léy chi phi 16n nhét 13 8 trir cho tit ca céac chi phi, c6 dang bai toan cuc tiéu

tuong Ung la
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Két luin:

No6i dung chinh cua chuong 2 da trinh bay co s& toan hoc cia mo hinh bai toan
san xuat dong bo, bai toan bo nhiém, thuat toan dicu chinh nhan tir. Pay 1a mot mo
hinh dic biét ciia bai todn quy hoach tuyén tinh c6 ng dung nhiéu trong thyuc té. Mot
trong nhirng phuong phap quan trong dé giai bai toan 1a thuat toan Hungary ciing duoc
nghién ctru. Pay 14 co s quan trong dé mo hinh héa va giai quyét cic bai toan thuc té

trong chuong 3.
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Chuong 3
UNG DUNG MO HINH BAI TOAN SAN XUAT PONG BQ
TAI CONG TY CO PHAN CHE TAO THIET BI TAU THUY HAI VIET

3.1 Giéi thi¢u so lrgc vé cong ty

Cong ty dugc thanh lap theo quyét dinh s 4596QB/TLCT — KHPT ngay
06/02/2005 cua Sé ké hoach dau tu Thanh phd Hai Phong. Tru s¢ chinh cta cong ty
dat tai s6 310 Puong Lé Duan - Phuong Bic Son, Quan Kién An, Thanh phd Hai
Phong. V&i quy mo san xuat rong 16n trén nén quy dat 1,5 ha voi bén khu nha xudng
va ché tao, mot bén cang ha thuy tau, mot toa nha lam viéc va diéu hanh chung véi
tong s6 lwong nhan vién, can b, k¥ su va cong nhan 1én dén hon 1.000 ngudi.

Trai qua 10 nam x4y dung va phat trién cong ty da dan khang dinh dugc thuong
hi€u cling nhu uy tin ctia minh trén thi truong, do dé quy mo cua cong ty ngay cang
duge mo rong, cac kip san xudt ciia cong ty duoc duy tri lién tuc 3 ca/l ngay dé dam
bao hoan thanh cac don hang cua khach hang.

3.2 M6 hinh bai toin trong thuec té sin xuit ciia cong ty

Cong ty cd phan ché tao thiét bi tau thay Hai Viét chuyén san xuat ché tao cac
thiét bi tau thay cung cp cho thi trudng dong tau Hai Phong néi riéng va ca nudc noi
chung, theo yéu ciu ngdy cang cao cia thi trudng, cong ty da dau tu mot day truyén
san Xuat méi v6i to hop cua 6 loai may (ky hiu 1a M,,M,,M,,M,, M, M,), ding dé
san xuat cac thiét bi banh l4i tau (ky hiéu la C,), mé neo (ky hiéu 1a C,); dc vit (ky
hi¢u la C,), banh da (ky hi€u la C,), banh rang (ky hi¢u la C,)

Ning xuat san xuit clia cac may duoc nha thiét ké dua ra nhu sau (sé luong chi

tiét dwoc san xuét ra trong 1 ca lam viéc twong dwong 8h may chay lién tuc):

Chi tiét

My C, C, C, C, C,
M, 4 6 5 2 2

M, 6 1 2 4 5

M, 2 5 7 9 10
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M, 3 5 10
5 5 7 6
6 3 2 7 4

Yeéu cau: Hay xay dung lich san xuat cho cac may tai cong ty dé sao cho tong s6 san

pham dugc san xuat ra la nhiéu nhat.

3.3 Phan tich mo hinh

Ki hi€u x; la phan thoi gian trong mot ca ma mot may M, san xuat loai chi tiét
C,, va z latong s0 san phdm § dugc san xuat ra trong mt ca. Di nhién x;>0 va z>0.

Khi d6 gia tri x; can thoa mén cac di€u kién sau day:

+ Thoi gian hoat dong ciia mdy M, danh cho san xuét ca 5 loai san pham 1a 1

5
ca,nén: § x; = 1.
i=1

+ S0 chi tiét cac loai dugce san xuat ra trong mot ca:

C iz, = 4x, +6x, + 2x, + 3x,, + 5X, + 3X_;
C,:z,= 6x,+ Ix, + 9X,, + 95X, + 7X_, + 2X,;
C,1z,= 5%+ 2X,, + TX,, + 8X,, + 9X_, + OX,;
C,iz,=2x,+4x, + 9, + 10x,, + 6x,, + 7X,;
C. 1z, = 2x, + 5X,. + 10X, + 3X, + OX,, + 4X;
Mo hinh toan hoc:
Tim: (xij, z) sao cho: z — max trong do cac an sd clia bai toan phai thoa man h¢

rang budc

S6 héa boi T rung tam Hoc lieu - PHTN http://www.Irc-tnu.edu.vn/




61

6
D x;=11=12345

]

Z <AX, +6X,, +2X5; +3X,, + 5%, +3Xg;

Z <6X, +1X,, +5Xg5 +5X,, + 7Xs, +2Xg,;
Z <5Xy5 + 2Xy5 + T Xgy +8X,5 + X5 +5Xgs;
Z < 2%, 4%y, + 9%, +10X,, +6X,, +7Xg,;
Z < 2% + 5%, +10X5 +3X,c + 55X +4X,.;
X;; 2 0;

z>0.

Nhu vay, bai toan trén dugc dua vé mo hinh cua bai todn san xuat dong bd véi

ma tran nang suat la:

(46 5 2 2]
6 1 2 5
Ao |2 587 9 10
358 10 3
57 9 6 5
325 4 |

Str dung thuét toan diéu chinh nhén tir, chiing ta thu dugc két qua nhu sau:
3.4 Két qua khi thue hién thuit toan diéu chinh nhan tir
Budce 1:

Hé théng nhén tir va 6 chon

M/C C.:1 C.:1 C.:1 C :1 C.:1 U

1

2

M, 1 4 6* 5 2 2 7517
M, 11 6* 1 2 4 5 15
M. 1 2 5 7 9* 10* 10
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M,:1 3 5 8* 10* 100/9
M, 1 5* 7* 9* 6 25/2
M, :1 3 2 5 r* 70/9
\/j 5/2 25/14 25/18 10/9
Gia tri z = 8455/981
Bude 2
Ma trdn phuong an
0 1 0 0 0
1 0 0 0 0
0 0 0 271/1962 1961/1962
0 0 18883/1962 0 730/1962
2569/4905 367/981 167/1635 0 0
0 0 0 1 0
Phuong 4n tdi wru cia bai toan 13
M/C C,:1 C,:1 C,: C C.:1

1
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0 1 0 0 0
1 0 0 0 0
0 0 0 271/1962 1961/1962
0 0 18883/1962 0 730/1962
M, :1 2569/4905 367/981 167/1635 0 0
M, :1 0 0 0 1 0

Béang két qua phuong an t61 vu thu duge cho chung ta ké hoach san xuat té1 vu
cua nha may can tim. Nhu vay theo bang trén nha may can bo tri cdc may lam viéc

trong mot ca nhu sau:
+ B4 tri may M1 chi san xuit mé neo (C2) trong toan ca.
+ B6 tri may M2 chi san xuat banh 14i tau (C1) trong toan ca.
+ B tri may M3 san xuit banh da (C4) va banh ring (C5) trong ca.
+ B6 tri may M4 san xuét 6¢ vit (C3) va banh riang (C5) trong ca.
+ B tri may M5 san xut banh l4i tau (C1), mé neo (C2), ¢ vit (C3) trong ca.
+ B tri may M6 chi san xuit banh da (C4) trong toan ca.
Trong do, sb lugng cac san phrflm thu dugc cu thé trong mot ca lam viéc nhu sau:

2569
4905

+ Banh 14i tau (C1): z, = 6 + 5* ~ 8,62 san pham

S6 héa boi T rung tam Hoc lieu - PHTN http://www.Irc-tnu.edu.vn/




64

+Mob neo (C2): z,=6+ 7*% ~ 8,62 san pham

18883+9* 167 ~ 77 san pham
1962 1635

+ Oc vit (C3): z, =8~

271

+ Banh da (C4): z, = 9% 2=
1962

+7 ~ 8,24 san phdm

+ Banh rang (C5): z, = 10*% + 3* 730

~ 11,1 san pham
1962 1962

KET LUAN

No6i dung chinh cta ludn van dé cap dén viéc nghién ctru cac moé hinh cua bai
toan quy hoach tuyén tinh dang ddc biét nhu: bai todn san suat dong bg, bai toan bo
nhiém. Pay la céc bai todn c6 ung dung nhiéu trong thyc t€ san xuat. Két qua chinh

cua ludn van gom co:

1. Trinh bay mé hinh tong quat cua bai toan quy hoach tuyén tinh, co s toan
hoc cta cac thuat toan kinh dién nhu thuét toan don hinh, thuét toan phan phéi, thuat
toan d6i ngau.

2. Nghién ctru 2 md6 hinh cua 2 bai toan dic bi¢t. B6 1a mo hinh cta bai toan
déng bd va bai toan bo nhiém, co s& toan hoc cua thuét toan diéu chinh nhan tr va

thuat toan Hungary giai quyét cac bai toan trén.
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3. Tim hiéu mo hinh san xuat dong bo ciia cac nha may tai Cong ty cd phan ché
tao thiét bi tau thuy Hai Vié¢t, xay dung mo6 hinh bai toan t8i wu va ung dung thuat toan
diéu chinh nhén tr dé xac dinh phwong 4n t6i wu 14p ké hoach san xut cho cong ty.
Hudng phat tién tiép theo cta ludn vin 14 tiép tuc nghién ctru cac thuét toan toi
wu d6i véi 16p cac bai toan quy hoach tuyén tinh roi rac, tng dung giai cac bai toan tbi

wu phire tap hon trong thuc té.
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