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\,° 4 A
L&1 maG dau
Gido trinh “Quy hoach Todn hoc” ndy dugc bién soan nhim phuc vu cho nhu
cau vé tai liéu hoc tip clia sinh vién Trudng Pai hoc Su pham K§ thuat thanh phd
H6 Chi Minh. Nji dung gido trinh nay goém 6 chuong:
Chuong 0 : On tdp va bé tiic mot sé kién thitc vé dai s tuyén tinh va gidi tich 10i.
Chuong 1 : Bai todn quy hoach tuyén tinh.
Chuong 2 : Bai todn quy hoach tuyén tinh doi ngau.
Chuong 3: Bai todn vdn tdi.
Chuong 4: Bai todn sdn xudt dong bo.
Chuong 5: Phuong phdp so dé mang PERT-CPM.
No61 dung mo6n hoc nhu trén 1a khd phong phud. Tuy nhién, thdi lugng danh

cho mon hoc nay chi c6 45 ti€t 1a hadi it. Do d6, d€ ti€p thu t6t mon hoc, cdc ban
sinh vién can doc k§ bai hoc trong gido trinh trudc khi dé€n 16p. Cdc ban chi cin lam
bai tip vira dd d€ hiéu rd ndi dung, y nghia cdc bai todn va nim vitng cdc thuit

todn, ma khong nén mat thdi gian nhiéu vdi viéc tinh todn.

Trude mdi chuong tdc gid néu ra nhitng ndi dung, nhitng ki€n thitc co ban ma
sinh vién can phdi dat dugc. Duya vio d6 ma cdc ban sinh vién biét dugc minh sé&
phdi hoc nhitng gi, cin phdi hi€u rd nhitng khdi niém nio, nhitng ndi dung nao cin
phdi nim vitng va nhitng bai todn dang nao phai 1am dugc. Trong mdi chueng, tac
gia dua vao kha nhiéu vi du phu hgp d€ minh hoa lam siang té cic khdi niém
vira dugc trinh bay dong thdi chi ra dugc rat nhiéu wng dung vao thyc t&. Sau
mdi chuong cé phan bai tdp dudc chon loc phit hgp d€ sinh vién tu luyén tip nhim
dat dudc su hi€u biét siu rong hon cdc khdi niém d3 doc qua va thiy dugc cic dng
dung rong rii cia cac kién thifc nay vao thyc t€. D€ tién cho viéc tng dung vao thuc
tién, sinh vién can tim hiéu thém viéc st dung cdc phan mém tinh todn cho mon hoc
nay nhu : Excel, Matlab , Maple , ...-Phdn nay sé thuc hién qua bai thu hoach nhém

cung vdi ndi dung chuong 5 khi sinh vién hoc mon nay voi tac gia gidao trinh.
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Tuy c6 rit nhiéu ¢ ging trong cong tdc bién soan , nhung chic chin gido
trinh nay van con thi€u sét. Ching t6i xin trin trong ti€p thu y ki€n déng gbép cla

cédc ban sinh vién va cdc déng nghiép d€ gido trinh ndy ngay cing hoan chinh hon.

Thu gbp ¥ xin gui vé : Ngdé HOu Tam
Trudng Pai hoc Su Pham K§ thuat TP. H6 Chi Minh
Khoa Khoa hoc Cd ban

B6 m6n Todn
Email: tamnh@hcmute.edu.vn

huutamngo@yahoo.com.vn

Cudc sdng luén nay sinh nhitng van dé (bai toan) can giai quyét. Méi khi giai
quyét mot van dé, sau khi da tim ra mot phwong an, ching ta thwéong hai long
ngay v&i phwong an vira tim dwoc ,ma it nghi rang van dé con co thé giai
quyét bang phuong an khac tét hon. Nhw vay, khi tim phwong an dé giai
quyét mot van dé, chung ta phai tim phwong an tét nhat (néu cé thé). Phwong
an tét nhat dé giai quyét mét van dé véi mét sé diéu kién, rang buéc cho

trudec goi la phwrong én téi wu.

M&i van dé can gidi quyét ludn nim trong mot hé thdng nhat dinh. Ban than hé thdng nay
lai nim trong hé thong khic 16n hon gdm nhiéu hé thong nhd. C4c hé thong nay chiu su
tuong tdic 4nh hudng 1in nhau. Hon nita, mdi van dé lai chita dung bén trong né nhitng hé
thong nhé hon va chiing ciing chiu sy tuong tic anh hudng 13n nhau. Do d6, d€ bdo ddm
van dé ma chiing ta quan tAm dudc gidi quyé&t mdt cach chinh x4c, chiing ta can phai chd y

dén tat cd nhitng moi lién hé va dnh hudng néu trén.
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) Chuong 0 ) ) R
ON TAP VA BO TUC MOT SO KIEN THUC VE
PAI SO TUYEN TINH VA GIAI TiCH LOI

1. Ma tran

Mot ma trin A cAp mxn ( ¢d mxn ) trén R 13 mot bang chit nhat gdm mxn phan t
trong R dugc viét thanh m hang va n c6t nhu sau:

apn dpp o 4y app  app ap

ary dp - dp ary dp 4y
A=| - s ! hay A=| o !

A1 Ay " Ay Ayl Ay 0 Ay

Trong d6 a; € R 1a phan t¢ & vi trf hang thi i va ¢t thif j cda ma trdn A. Doi khi
ma trin A dugc ky hiéu van tdt1a : A = [aj]mxn = (@ij)mxn = A mxn -

X
? 7 A A X
Ma tran cOt 1a ma trin chi c6 mot cot: X = | °
Xl’l
Ma tran hang 1a ma tran chi c6 mothang: Y=1(y, y, ... v,

Ma tran c6 sd hang biang so cot goi 1a ma tran vudng. Ma trdn vudng c6 n hang goi

aip dip o 4y
. a a - a
12 ma trdn vudng cApn: A=| 2 2 | 2 = [aij]aen -
Ayl Apa 0 Ay
Ma trn tam gidc trén: * Ma trdn tam gidc dudi:
app dpp o Qg an o - 0
O a cee a . . a a M 0 AN . .
2 2 ,2;=0néui>j 2 . |,aj=0néuj>i
0 0 Aun an Ap2 Aun
1 0 - 0
A . e A s o1 -0
Ma tran don vi cap n ky hiéu 1a I, hay I: L.=|. . . =1
0o o0 - 1

% Cdc phép todn vé ma tran

i) Ma trgn bdng nhau: Cho céc ma tran A = [@jlmxns B = [Dijlmnxn

PN
A=B & a;=b;;Vi=1Lm;j= Ln

ii) phép cong, trix cdc ma trdn cung cdp: Cho A = [ajjlmxn, » B = [bijlmxn
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bN bN
A+B = [aii + bii]mxn 5 A-B = [aii - bii]mxn

iii) Phép nhdn mot s6 vdi mot ma trgn: Cho A = [aj]mem, @ € R

bN
a A = [aaii]mxn

lV)Phép nhan hai ma trdn co Cdp thich h_O'p:(sﬁccf)t ma trdn trude phai biing s6 hang ma trin sau )

Cho cdc ma trdn A = [ajjlmxn, B = [bijlnxp

bN

n

mxp

v) Phép chuyén vi: Ma tran chuyén vi clia A = [ajjlmxn, ky hiéu AT, AT B:N [afi]nxrn
V6i aj = ajj, tic 1a AT ¢6 dugc tir A bing cach chuyén hang thanh cot.
< Phép bién doi so cdp hang ciia ma trgn
C6 3 loai phép bi€n ddi so cap hang:
Loai 1 Hodn vihai hang : h; <> by
Loai 2 Nhan mot sd khdc 0 vao mot hang : ah; — h;, o # 0
Loai 3 Thay mot hang bdi hing d6 cong vé6i o 1an hang khic:
h; + ah; — hy , 1#].
K&t hop loai 2 va loai 3 ta dudc : oh; + Bh; = h;, a =0, i#j.
2. H¢ phuong trinh tuyén tinh

Mot hé phuong trinh tuyén tinh trén R 12 hé théng gdm m phudng trinh bic nhit (n
4n s0) c6 dang tong quat nhu sau:

a11X1 +a1pXy +..... +a,Xq :bl ay;  ap  oay, X bl
A71X1 +tay»Xy) +....+ar, X, :b2 1) < ar1 Ay - Ay Xy | bZ
AXytta,Xy + +ampnXq _bm Anl Am2 A Xn bm
A X B

< AX =B

Trong d6 a;; € R ( goi 1a cdc hé s6) va b; € R ( goi l1a cdc hé 6 tu do) 1a cdc 8 cho
trude, cdc x; la cac 4n can tim (trong R).

- Ma trin A goi la ma trin hé s6 ctia hé phuong trinh (I).
- Matrin B goila ma tran cot cdc hé s6 tu do.

A IR EN A A , A ~
- Ma trdn X goila ma trdn cOt cdc an so.
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A1) Apgeeeeenn a;, b,
— A, Ayyeeeennn a, :b o, ,
- Ma trdin A= 2t 722 072 o (A | B) goi la ma trdn hé s6 bd sung cua
ml & e Qmn - bm

hé phuong trinh tuyén tinh (I) hodc goi tit 1a ma trin b3 sung.

- Nghiém ctia hé (I) 1a bd s6 (¢, , ¢y, ....., €, ) sao cho khi thay x; b&i ¢; thi tAt cd
céc phuong trinh clia hé déu thda.

- Hai hé phuong trinh tuyén tinh goi 1a tuong duong néu ching cé cung tdp hop
nghié¢m.

- Mot hé phuong trinh tuyén tinh goi 12 tuong thich néu n6 c¢é nghi¢m.

< DPinh Iy Cronecker - Capelli (n 13 s 4n sd ctia hé phudng trinh)

1) r(A)= r(X) =n <> HPT (I) ¢6 nghiém duy nhat.

1) r(A) = r(X) <n <> HPT (I) c6 vo s6 nghiém.(khi d6 c6 n-r(A) &n s& tuf do)
11) r(A) < r(K) < HPT (I) v0 nghiém.

1v) r(A) = r(K) < HPT (I) c6 nghi€ém ( hé tudng thich).

3. Khong gian vecto R"

Khong gian vectd R™ 1a tip R™ = {x:(xl,xz,....,xm)/xi eR,i:I,_m} vGi phép
cong vectd va phép nhan mot sd véi mdt vecto nhu sau:

VX=(X1,X50 Xn) R,y =(Y1, V2, Ym) eR", VaeR

bN
e Phép cOng vecto: X +y = (X;+ Y1, Xo4 Y25 ey X+ Vi) -
BN
e Phép nhan mot sO6 v6i mot vectd: ax = (aX|, & Xy, & Xpy).

Mbi vectd X = (X;, X3 ..., Xm) €ON goi 12 vecto m chiéu. Vectd khong hay vectd zero
12a0=(0,0, ..., 0).

¢ T& hop tuyén tinh: Vectd x goi 13 t6 hop tuyén tinh cla cdc vectd uy, Uy, ..., U,

néu va chi néu ton tai cdc s6 a,,a,,......, 0, € R sao cho
X= (Xlul +(12u2+ .......... +(1nlln
¢ Phu thudc tuyén tinh: Céc vecto uj, U, ....., U, goi 12 phu thudc tuyén tinh néu va

chi néu ton tai cdc s6 a,,a,....,a, € R khong dong thdi bing 0 sao cho

¢ Doéc ldp tuyén tinh: Cic vectd uy, Uy, ....., U, goi 12 ddc 1ap tuyén tinh néu va chi
néu : o, + 0,y + . +o,u,=0 <0, =0,=....=0a, =0
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¢ Co sd: C4c vecto uy, Uy, ..., U, goi la co s& clia khong gian vectd R™ néu va chi
néu ching doc 1ap tuyén tinh va moi vects x eR™ déu 1a t6 hop tuyén tinh cia
cac vectd uy, Uy, ..., Up,.

¢ Tich v6 huéng Euclide trong R™ 1a tich v6 huéng dugc dinh nghia nhu sau:

VX = (Xl s X2 5eey Xm) ERm , Y= (Yl > Y2 5000 Ym) ERm

bN
<X, y> = X1 y1+Xo Vot . + Xm Ym

¢ Chuén hay do dai vectd x, ky hiéu | x| : ||x||D:N«/< X,X >

¢ Khong gian R™ véi tich vo hudng nhu trén 12 mot khong gian Euclide.

1 0 0
N ) o . 0 1 0| .«
¢ Trong khong gian vecto R, cdc vecto cOte; = | . [,ex=|. |, ...,en=1. | lan
0 0 1
lugt goi 1a vecto don vi tha 1, 2, ..., m.
4. H¢ phuong trinh tuyén tinh chudn
Cho hé phuong trinh tuyén tinh
a11X1 +a12Xy +..... +a,Xq :bl ay;  app  oay, X bl
ay(X;1 +a9 X9 +...ty X, =D a a a X b
21X 22X2 2nXn 2 T) < 21 22 2n 2| _ | P2
A Xy +tapXy) +.tHag X, :bm Am Qw2 " App Xn bm
A X B

Hé (I') goi 13 hé phuong trinh tuyén tinh chudn néu tit ma tran A, ta c6 thé chon ra
m cot va sip x&p lai d€ dudc mot ma tran don vi cAp m.
Vidu l
X +10x, —-2x5 =1
a) Hé X, —15x, +3xs =2 1ahé phuong trinh chuin vi ma trin
X; +3x, —-Tx5 =-3
1 0 0 10 -2
hé s6OA=|0 1 0 -15 3 |cbécdccoOtl,?2,3 sdp thainh ma trdn don vi.
o o1 3 -7

X+ +a X, T ta,x, =b
X, + - +a, .x +-- 4a,x, =b, .
b) He 2 '2m+1 m+l1 ) Z.n n .21a he phu.dng
xm + am m+1xm+1 teee + amn'xn = bm
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1 0 aj,y - ay
trinh chuin vi ma trin hé s6 A = 1 0 fam B o6 cde cot 1,2,
0 0 I a0 - @
m sip thanh ma trin don vi.
2x,  +Xx, +3x, +X5 =2
c¢) Hé ¢3x, +2x, +x; +2x, = 4 12 hé phuong trinh chuin vi ma trin
X; +3x, +Xy +X =3
21 0 3 10
hés6A=|3 2 1 2 0 0|c6cdccot?,3,6sipthanh ma tran don vi.
1 30101

% An c¢ bin-Nghiém c¢ ban

¢ Xét hé phuong trinh chudn (I') & trén. Khi d6, 4n tng vdi cdc véctd cot don vi
clia ma trin A goi 12 @n co bdn (in co s8); cic 4n khac goi 1a 4n khong cd ban.
An cd ban ting vdi vectd don vi thi i goi 12 4n cd ban thit i. Sdp x&p cédc 4n cd
ban theo thif tw cdc vecto don vi 1, 2, ..., m ta dudc hé dn co bdn. Can luu y 1a
néu c6 nhiéu an ung voi cung mdt vécto cdt don vi thi chi chon mot an 1am én co
bdn, cic 4n con lai 13 4n khong co ban.

¢ Nghiém clia mot hé phuong trinh chuidn ma cdc 4n khong co ban déu bing 0 goi
la nghiém co ban. N6i cach khic, nghiém co bdn cia modt hé phuong trinh
tuy€n tinh chuin 12 nghiém nhin dudc tir dang nghiém tdng quat khi cho cdc 4n
khong cd ban nhan gid tri 0.

Vidu 2
X +3x5;  +10x, =1
a) Hé phuong trinh chuén : X, +2x; —15x, =2 ¢6 cdc 4n cd ban

thit 1, 2, 3 1an lugt 1 x;, X, Xs va hé 4n cd ban 13 (X;, X», X5); cdc 4n khong co
ban 1a x3, x4. MOt nghiém cd bdn ctia hé 1a (xy, Xy, X3, X4, X5) = (1, 2, 0, 0, -3).

2x,  +Xx, +3x, +X5 =2
b) Hé phuong trinh chudn <3x, +2x, +x; +2x, =4 ¢6 céc 4n cd
X; +3x, +Xy +Xg =3

ban thit 1, 2, 3 1an lugt 1 Xs, X3, X vA hé 4n co ban 13 (X5, X3, X¢); cdc an khong
cd ban la x;, X, X4. MOt nghiém ¢ ban clia hé 1a (xi,Xy, X3, X4, X5, Xg) =
(0,0,4,0,2, 3).

< Phép khit Gauss- Jordan Xét hé phuong trinh chuin
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2 , ~ N N A R
X, +Xx; -—15x, =1 cdb cdc an cd ban 1a x4, X3, X5 va hé an cd ban
X, +3x, +x5 =-3

13 (x;, X3, Xs); cdc 4n khong cd ban 1a X, Xs,. Nghiém co bin ban diu 1a
(Xla X2, X3, X4, XS) = (27 07 17 O, _3)

A ~ A TN
Ma trdn bd sung cua hé la

110 10 02 1 1.0 10 02
A=|0 11 =15 0 1 |—hezhshszhi o/ 1 o0 1 —25 0-1|=A"
010 3 1/-3 10 0 -7 1/-5

Hé phuong trinh chuidn dng véi ma trdn bd sung A~ c6 cdc 4n cd ban
12 X5, X3, X5 va hé 4n co bdn 13 (x,, X3, X5); cdc an khong cd ban 1a x;, x4. Nghiém co
bdn mdi cia hé 1a (xy, X,, X3, X4, X5) = (0, 2, -1, 0, -5).

Phép bi€n ddi ma tran bd sung nhu trén goi 12 phép khit Gauss-Jordan v&i phdn tit
truc xoay 13 a;,. Phép khir nay bié€n cot 2 thanh cdt vectd don vi thay cho cdt 1 dong
thdi gilt nguyén hai cdt vects don vi 1a cdt 3 va cot 5, dua 4n x, ra khéi hé 4n cd ban
v 4n X, vao trong hé 4n cd ban.

5. Khai niém tap 16i, di€ém cyc bién
< Pudng thing, doan thiing, siéu phing, mia khong gian
¢ Cho hai diém a, b trong khong gian Euclide R". Puong thdng qua hai diém a, b
12 tap tat cd cdc diém x trong R" c6 dang:
x=Aa+(I-AM)b, A e R

Néu 0 <A <1 thitacéd doan thidng ndihai diém a va b. Khi d6, moi diém
x = Aa +(1-A)b véi 0 <A <1 déu 1a di€m trong ctia doan thang ndi a va b.

¢ Mot siéu phdng trong R" 13 tap tit cd di€m x = (X1, X3 ,.., Xp) € R" thda min
phuong trinh tuyén tinh: a;x; + a» X, +.+a,x, =A, L e R,a; e R

Trong khong gian 2 chiéu siéu phing 12 mot dudng thing; trong khong gian 3
chiéu siéu phang 12 mot mit phang.

¢ Mot nita khong gian dong trong R" 1a tap tt ¢ di€ém x = (x4, X2,..., X,) € R" thda
man bat phuong trinh tuyén tinh: a;x; + a> X, +.+a,x, <A, L € R, a; e R
¢ Mot nita khong gian md trong R" 13 tip tat cd diém x = (X, Xz ,..., X,) € R" thda

min bat phuong trinh tuyén tinh: a;x; + a, X +.+a,x, <A, A € R, a; e R

s Taploi ( convex set)
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Tap C c R" dudc goi 1a tip 16i néu : Vx,ye C,0<A < 1= Ax + (1-A)y € C. Tic la
néu C chifa hai diém nio d6 thi C phdi chia c3 doan thing ndi hai diém d6.

Vidu3
a) Pa giac 16i, hinh elip, khéi da dién 16i, khdi cau 1a cdc tap 15i

& O G

b) Hinh vanh khin, da giac 16m, da dién 16m, dudng elip, mit cau 1a cdc tap khong 161

o AN

oA VN o N * A CEEEN o R A ~ A z
< Piém cuc bién Piém x cia tap C goi 1a di€ém cyc bién néu trong C khong c6
doan thing nio nhan x" 1 diém trong.

Vidu 4

a) Hinh da gidc 16i c6 cdc di€m cuc bién chinh 13 cdc dinh cda né.

b) Hinh da dién 15i ¢6 cdc di€ém cuc bién chinh 1a cdc dinh clia né.

¢) Hinh elip déng c6 cdc diém cuyc bién 12 moi di€m thudc dudng bién clia né.
d) Hinh ciu déng cé cic diém cuc bién 1a moi diém thudc mit ciu bién clia né.

Bai tap
Bai 0.1 Cho hé phuong trinh chudn : {3x, +x, +Xx; +2Xs =4

a) Tim hé 4n cd ban, néi 16 thi tu cdc an cd ban.
b) Tim nghiém co bdn ban dau.
¢) Tim hai hé 4n cd bdn mdi va hai nghiém co ban mdi. ( dp dung phép khit Gauss-Jordan)

Bai 0.2 Chdng minh ring s6 nghiém cd bdn cia mot hé phuong trinh tuyén tinh

chudn 13 hitu han.

Bai 0.3

a) Chitng minh ring giao ctia hai tdp 10i 12 mot tap 16i. Suy ra giao ctia mot sd hitu
han tap 16i 1a tap 13i.

b) Hay ldy mot vi du chitng td ring hop clia hai tap 1i c6 thé khong 12 mot tap 10i.

Bai 0.4 Tim ba nghiém cd ban cta cdc hé phudng trinh sau
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X, +3x5 +10x, =1 3x, +2x; +x, +Xx; =1
a) X, +2x; —15x, =2 b){x, +2x, +ux, + 2x;4 =4
X3 +3x, +x5 =-3 x, —=3x, +2x; +x,=

Cau héi tric nghié¢m
( chon mot trong 4 cau : A, B, C, D)
Cdu 1
a;1X; tapXy +..... +a;,X, :b1
A N ~ , a X1 +a X~ +....4+Q X, =
Cho hé phuong trinh tuyén tinh ;4 271" “2272 2nXn

A X1 tapXy +e.tag X, = bm
ma trin hé s6 va A 13 ma trdn hé s& bd sung cda hé phuong trinh (I). Khiang dinh
nao sau day sai?

A) r(A) = r(K)<:> HPT (I) c6 nghiém .

B) r(A) =r(A) <n < HPT (I) ¢6 vd s6 nghiém.

CO) r(A)<r(A) < HPT (I) vo nghiém.

D) Né&u A 1a ma tran vudng va detA = 0 thi hé (I) vo nghiém.
Cédu 2 Khing dinh nao sau day sai?

A) Moi hé phuong trinh tuyén tinh chuin déu c6 nghiém.

B) Moi hé phuong trinh tuyén tinh c¢6 sd phudng trinh nhiéu hon s 4n s& déu vd
nghi€ém.

C) Trong mot nghiém co bin cia hé phuong trinh tuyén tinh chudn thi moi 4n
khong cd ban déu nhén gi4 tri 0.

D) S6 nghiém co ban clia mot hé phuong trinh tuyén tinh chuin hitu han.
Cédu 3 Khing dinh nao sau day sai?

A) Giao ctia hai tap 15i 12 mot tap 16i.

B) Moi di€m bién ctia mot tap 16i déu 1a diém cuc bién.

C) Moi di€m cuc bién ctia mot tap 15i déu 1a diém bién.

D) Moi da gidc 16i déu 1a tap 16i.

Cdu 4 Khing dinh nio sau day sai?

A) Giao clia mot s& hitu han tap 16i 1a tap 16i.

B) Trong khong gian, moi da dién 10i déu 1a tap 10i.

C) Trong khong gian, moi dinh ctia da dién 18i déu 13 di€m cuc bién.

D) Mit cau la tap 10i.
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Chuong 1
BAI TOAN QUY HOACH TUYEN TINH

Sd db sau day cho biét cau triic logic ctia chuong 1 va yéu ciu t6i thi€u ddi véi sinh
vién la phai lam dugc tat cd cdc viéc chi ra trong so dd.

Bai to4n thuc t&

A4

Lap mo6 hinh toan
hoc ta dugc bai
toan OHTT (P)

l

Pua bai toan (P) vé
bai todn dang chinh
tic — Dang chuén

Néu (P) chicé 2 4n
thi 6 thé gidi (P)
bing phuong phip

hinh hoc

A\ 4

Giai bai toan dang
chuin bing phuong
phép don hinh

Suy ra két qud bai
toan (P)

l

Suy ra két qud bai
todn thuc t&
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§ 1. CAC VI DU DAN PEN BAI TOAN QUY HOACH
TUYEN TINH-LAP MO HINH TOAN HQC
Trong bai nay, thong qua mot s6 bai todn cu thé, ban sé hoc cdch phan tich dinh tinh
va dinh luong roi tiv dé ldp mé hinh todn hoc cho mdt sé' vén dé thuc té.
1.1. Cac vidu
Vi du 1 ( bai todn 1ap k& hoach sdn xuit )

Mot xi nghi€p c¢6 3000 don vi nguyén liéu loai A, 5000 don vi nguyén li€u loai B,
2000 don vi nguyén liéu loai C. C4c nguyén liéu trén dung dé€ san xuit 4 loai hang
héa : 1, II, III, IV. Pinh mic nguyén liéu cAn thiét va 1¢i nhuin khi sdn xuit mot don
vi sdn pham mdi loai dugc cho trong bin sau day:

I 11 111 1\
A 12 5 15 6
B 14 8 7 9
C 17 13 9 12
Loi nhuan 5 8 4 6

Hay 1ap mo hinh bai todn xdc dinh phuong 4n sdn xuat dat 1¢i nhuan cao nhAat.
Gidi
Goi X1, X, X3, X4 1an ludt 12 s6 don vi san pham loai I, II, III, IV cin sdn xuat. Theo
dé bai ta c6:
. Téng 101 nhuén cao nhat: 5x; + 8x, + 4X3 + 6X4 —> max
¢ Ludng nguyén liéu tiéu thu khong vugt qué s6 ludng nguyén liéu hién c6:
12x, +5x, +15x5 +6x, <3000
14x, +8x, +7x5 +9x, <5000
17x; +13x, +9x; +12x, <2000

¢ S8 don vi sdn phdm mbi loai khong am: x; > 0,x, > 0,x5 > 0,x, >0
¢ Né&u san pham 13 thanh phdm nhu ban, gh&, quan 4o, tau, xe, mdy mdc,..thi can
c6 thém diéu kién sd san pham 13 s& nguyén.
Tom lai ta co bai todn
Tim (X;, X5, X3, X4) sao cho thda man:
(1) f(xq, Xo, X3, X4) = 5X; + 8X, + 4X3 + 6x4 — max
12x, +5x, +15x; + 6x, <3000
(2) 14x, +8x, + 7x5 + 9x, <5000
17x, +13x, +9x5 +12x, <2000

(3)  x,20,x,>0,x;>0,x, >0 (c6 th€ cAn thém diéu kién nguyén)
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Vidu 2 (bai todn cit vat liéu )

Mot cdng ty may mic can sdn xudt 5000 quan va it nhat 3000 d0. Mdi tAim vai c6 6
cach cit véi s6 lugng quan 4o tudng tng dugc cho trong bang sau:

Cach cit Quéan Ao
1 90 35
2 80 55
3 70 70
4 60 90
5 120 0
6 0 100

Hiy 14p mo hinh bai todn tim phuong 4n cit quan 4o sao cho tdng s tim vai st
dung 12 it nhat?
Gidi
Goi X, Xo, ..., X 1an lugt 12 s& tAm vai cit theo cdch 1, 2..., 6. Theo dé bai ta c6 :
¢ Téng so tAm vai st dung 13 it nhat : X+ X+ ..+ Xg — min
¢ Yéu ciu can san xuit 5000 quin : 90x; + 80x, + 70x5 + 60x4 +120x5 = 5000
¢ Yéu cAu can san xuat it nhat 3000 4o : 35x; + 55X, + 70x3 + 90x, +100x6 > 3000
¢ SO tAm vai sit dung cho mdi cdch cit khong Am va nguyén vi mdi cdch cit cin sk
dung s6 nguyén tdm vai: x;> 0, x,> 0, ..., X¢ = 0 va nguyén.

Tom lai ta co bai todn
Tim (X;, Xa, ..., X¢) sao cho théa man:

() f(xq, X2, ..., Xg) = X1+ Xo+ ...+ Xg —> min

) 90x, +80x, + 70x, + 60x, +120x, = 5000

35x, + 55x, + 70x, +90x, +100x, >3000

3) x;20,x,>0, ..., X6 =0 va nguyén
Vidu 3 (bai todn dinh dudng )
D€ nudi mot loai gia stc trong mot ngdy (24 gid) can cé khdi lugng t6i thi€u cédc
chit dam, dudng va chat khodng twong ung 1a 180 gam, 120 gam va 60 gam. Trén
thi trudng hién c6 bdn 3 loai thifc in A , B, C vdi ty I& cdc chit trong mot kg thic in
dudc cho trong bang sau ( don vi la gam) :

Chat bo Pam Pudng Khéang
Thitc an

A 10 30 2

B 20 40 1

C 25 20 3
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Biét chi phi &€ mua mdi kg thic in A, B, C tuong dng 12 3000 dong, 5000 ddng,
3500 dong. Hay 1ap md hinh bai todn tim phuong 4n mua thifc dn cdc loai A, B, C
sau cho ddm bdo dugc nhu cau dinh dudng t5i thi€u véi chi phi thap nhat.
Giai
Goi X;, X5, X3 1an lugt 12 lugng thidc an A, B, C cAn mua (don vi 1a kg). Theo dé bai
ta co:
¢ Tong chi phi thap nhat : 3000x, + 5000x, + 3500x; — min
10X, +20x, +25x; > 180
¢ B3o ddm nhu cAu dinh dudng t6i thi€u :{30x, + 40x, +20x, > 120
2Xx, + X, +3x5 260

¢ SO lugng thitfc dn mdi loai cAn mua khong Am: x; >0,x, >0,x; >0
Tom lai ta co bai todn
Tim (X, X2, X3) sao cho thda man:

(1) f(xq, X, X3) = 3000%; + 5000x, + 3500x3 — min

10X, +20x, +25x; > 180
(2) {30x, +40x, +20x; =120
2Xx, + X, +3x5 260

3) x,20,x,20,x;20
Vidu 4 (bai todn van tai)
C6é m ndi A,, A,,...,A,, cung cAp mdt loai mit hang nao dé véi khoi lugng twong tng
1 aj, a,,..., a,. Cung lic d6 c6 n noi By, B,,..., B, tiéu thu loai hang d6 véi khoi lugng
yéu ciu tuong tng 13 by, ba,..., b, (don vi khdi lugng tinh bdang tdn). Ta goi A; 1a diém
phat hang thit i (i =7,m) va B; a diém thu hang thitj(j =1x).

Gia st tdng lugng hang cAn phat di & cdc di€m phat bing tong lugng hang thu vé §
céc diém thu (Y a; =b, ), tic 1a bai téan cdn bing thu phdt.
Cho biét chi phi chuyén chd mot tdn hang tr A; d&€n B; 1a ¢; dong. Ma tran
C= (ci]. )mxn goi la ma trin cudc phi.
Hiy 1ap k& hoach van chuyén tif mdi diém phat dén mdi di€m thu bao nhiéu tin
hang dé:

- Céc diém phdt déu phat hét hang.

- Cdc di€m thu déu nhan dd hang yéu cau.

- Téng cudc phi phai tra 1a it nhat.

Gidi

% Phdn tich bai todn: Dit x;; 12 s0 tdn hang chuyén tir A; dén B;.

a) Tatnhién x, >0 =1,m,j=1n)
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b) Tong lugng hang phdt di tt A; dén tdt cd cdc B; la:

n
Xy Xy Ho X, X, = DX,
j=1

Vi cdc diém phét phai phdt hét hang nén ta c6: Y x, = a; (i =1,m)
j=1

c) Téng lugng hang thu vé B; tr tit cd cdc A, la:

m
Xy Xy, Fe Xy X, = DX,
i=1

Vi cdc diém thu phdi thu dd hang nénta ¢6 : Y x,=b; (j=17)

m n
d) Tong cude phi phdi trd: Y > cyx; . TOng nay cang nhd cang tot.

i=1 j=1
Tw cdc phdn tich trén, ta co mo hinh bai todn:

(1) f(x): ZchxU — min

anxij = ai(i = l,m)

@) {7
> x;=bjfi=Ln)
i=l1

(3) x; 20(1' =1,_m;j =1n

)

Vidu 5 (baitodn ki€m sodt d nhiém)

Mot cong ty cement sdn xudt mdi nim 2.500.000 thing cement. Khi sdn xuit moi
thiing cement sinh ra 2 kg bui. Céng ty dudc yéu cau st dung thiét bi loc bui: thiét
bi A loc dugc 1,5 kg bui/thling cement, chi phi hoat dong 13 1.400 ddng/thuing; thi&t
bi B loc dudc 1,8 kg bui/thling cement, chi phi hoat dong 1a 1.800 dong/thiing .
Cong ty dudc yéu cau phai gidm bdét it nhat 4.200.000 kg bui mdi nim. Hdi cong ty
nén sit dung mdi loai thi€t bi loc nhu thé nao d€ dat yéu cau va chi phi thip nhat?
Hay 1ap mo hinh todn hoc cta bai todn nay.
Giai
Goi x, y 1an lugt 12 s& thling cement sit dung thiét bi loc bui A, B mdi nim. Theo dé
bai ta co:
¢ Tong chi phi thdp nhét: 1.400x +1.800y — min.
¢ SO thung cement c6 st dung thi€t bi loc bui khong vugt qua s6 thiung cement
san xult : x +y < 2.500.000
¢ Cong ty dugc yéu cau phdi gidm bét it nhat 4.200.000 kg bui mdi nim:
1,5x + 1,8y >4.200.000

¢ SO thuing cement c6 st dung thi€t bi loc bui mdi loai khong Am: x>0,y >0
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Tom lai ta co bai todn
(1) f(x,y)=1.400x +1.800y — min
@) { X +y <2.500.000
1,5x +1,8y > 4.200.000
3) x20,y=>0
Vi du 6 (Bai todn 1ap k& hoach sdn xuat)
Hay ldp mé hinh todn hoc cua bai todn sau dady.

Mot cdng ty may mic ky hdp ddng giao cho khach hang 260.000 bd quan do trong
thdi gian 1 thang. Cong ty c6 ba xi nghiép A, B, C va quan 4o phai dugc sdn xuit va
déng goi thanh bod tai mdi xi nghiép. Niing luc sdn xuit trong mdt thang va chi phi
s&n xuit doi v6i mdi bd quan 4o clia cdc xi nghiép trong thdi gian thudng trong thdi
gian ting ca dudgc cho trong bang sau:

i nghiép Xinghi€p A Xinghiép B Xinghiép C
Néang lyc | Chiphi | Nanglyc | Chiphi | Nanglyc | Chi phi
Thatiei sdn xuat sdn xuat sdn xuat
oigian S

Thai gian 90.000 73.000 50.000 74.500 80.000 74.000
thudng bo/thing | ddong/bo | bd/thing | ddng/bd | bd/thidng | ddng/bod
Thoi gian 40.000 74.200 22.000 75.500 35.000 75.000
ting ca | bo/thang | dong/bd | bo/thing | ddng/bd | bd/thing | ddng/bd

Biét riing s6 bd quan 40 san xuat tai hai xi nghiép B va C phai it nhat 12 156.000 bd.
Hoi phdi phan cong san xuit cho cdc xi nghiép nhu thé nao d€ hoan thanh hop déng
v6i chi phi thap nhat.
Gidi

Goi: x,,x, 1an lugt 1a s6 bd quan 4o sdn xuit trong thdi gian thudng va thdi gian ting
ca tai xi nghiép A trong mot thang; y,,y, 1an lugt 1a s& bd quin 4o sdn xuit trong
thdi gian thudng va thdi gian ting ca tai xi nghiép B trong mot thang; z,,z, 1an lugt
12 s6 bd quan 40 sdn xuAt trong thdi gian thudng va thdi gian ting ca tai xi nghiép C
trong mot thang.
Ta co:
¢ Tong chi phi sdn xuit bé nhat:

73.000x, + 74.200x, + 74.500y, +75.500y, + 74.000z, + 75.000z, — min

¢ CAin sin xudt di 260.000 dé giao cho khich hang:
X, +Xx,+ ¥y, +y,+ z, +z, =260.000

¢ SO bd quan 4o sdn xuit phdi khong 4Am va nguyén: x, >0 va x, nguyén, x, >0
va x, nguyén, y, 20 va y, nguyén, y, >0 va y, nguyén, z, 20 va z, nguyén,

z, 20 va z, nguyén.
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¢ S0 bd quan 4o sdn xuit trong thdi gian thudng va thdi gian ting ca tai mdi xi
nghiép khong vudt qui ndng lyc sdn xudt clia xi nghiép do6: x, <90.000,
x, £40.000, y, <50.000, y, <22.000, z, <80.000, z, <35.000.
¢ S0 bd quin 4o sin xudt tai hai xi nghiép B va C phadi it nhat 12 156.000 bo:
Y +y,+ z,+z, 2156.000
Tom lai ta ¢c6 mo hinh bai todn la tim x,,x,,y,,v,, z,,z, sao cho:
(1) 73.000x, +74.200x, + 74.500y, +75.500y, + 74.000z, +75.000z, — min
X, +x,+y, +y, +z +z, =260.000
x, £90.000;x, < 40.000
(2) y, £50.000; y, < 22.000
z, <80.000;z, < 35.000
Yy, +y, +z, +z,2560.000

3)x20,x,20,y,20,y,>20,z,20,z, 20 va x,,x,,¥,, V,, Z,, Z, hguyén
Vidu 7 (Baitodn lap k& hoach sdn xuat)
Hay ldp mé hinh todn hoc cua bai todn sau day.

Mot cong ty may mic cAn san xuat 3 loai sdn pham may mic 1a A, B, C va mdi sin
phidm nay déu phdi qua 3 cong doan 1 cong doan 1, cong doan 2, cong doan 3.
Chi phi sdn xudt trung binh (gdm tit ci chi phi nhu nguyén liéu, nhan luc,...) doi
vdi mdi san pham, gid ban tuong Gng cia mdi sdn pham, tdng sd gid lao dong tng
vdi mdi cdng doan ma cong ty c¢6 dugc trong mot tuan va dinh mic tiéu hao so gid
lao dong ctia mdi san pham Gng vdi mdi cong doan dudc cho trong bang sau:

DAinh m?frc ti?l hflO sépgi(\j,lao Téng 56 gid lao dong
dong C}l‘a Hic.)l fan phidm ung {ing véi méi cong
v46i moi cong doan dogn ma cong ty c6
A B C dudc trong 1 tuin
Cong doan 1 3 2,5 2 350 gig (CP1)
Cong doan 2 5 3 5 650 gid (CDH2)
Cong doan 3 4 2 3 400 gid (CD3)
Chi phi sdn xudt trung $6 $5.5 $5
binh mdi sdn phaAm ’
Gid ban mdi san $11 $9 $8,5
phim

Biét cdc san pham sdn xudt ra déu cé thé ban hét v6i didu kién s& san phim A
khong dudc vugt qui tdng ctia s6 sdn pham B va C. Hdi mdi tuin cong ty cin sin
xuit mdi loai sdn pham 1a A, B, C véi s6 luong tuong Gng bao nhiéu d€ lpi nhudn
trung binh lén nhat?



Ouy hoach Tuyén tinh 18

Gidi
Goi x,y,z la s6 san phdm loai A, B, C ma céng ty can san xuat méi tuan.
Loi nhudn I&n nhat: 7(x,y,z) = (11-6)x+(9—5,5)y +(8,5—5)z — max

S0 gio lao dong str dung méi céng doan khong vurot qua tong so gio' lao dong
moi céng doan ma cong ty c6 dwoc trong 1 tuan:

Cong doan 1: 3x+2,5y+2z <350

Cong doan 2: 5x+3y+5z<650

Cong doan 3: 4x+2y+3z<400
S6 san pham loai A khéng vuot qua tdng s6 sédn phdm loai Bva C: x<y+z
Sb san phadm méi loai khéng am va nguyén: x>0,y>0,z>0 va x,y,z nguyén
Tom lai ta cé mo hinh bai toan 1a 1a tim cac sb x,y,z Sao cho:

(1) f(x,y,2)=5x+3,5y+2,5z — max

3x +25y +2z < 350

2) 5x +3y +5z < 650
4x +2y +3z < 400

X <y +z

(3) x>0,y>0,z>0 va x,y,z nguyén
1.2. Quy tac vang khi Iap mé hinh toan hoc bai todn thuc té va khai niém
toi wu:
Méi y dién dat bang ngén ngi¥ théng thuong phai duoc dién dat tvong duong
bang ngén ngir toan hoc. Ngén ngtr théng thwerng déi khi bat dinh (khéng
twdng minh, khéng rd rang, md, ngdu nhién,...) nén khi 1ap mé hinh can chu y

dén yéu té nay (dinh tinh, dinh lvong,...).

Cudc sdng luén nay sinh nhitng van dé (bai toan) can giai quyét. Méi khi giai
quyét mot van dé, sau khi da tim ra mot phwong an, ching ta thwéong hai long
ngay v&i phwong an vira tim dwoc, ma it nghi rang van dé con co thé giai
quyét bang phwong an khac tét hon. Nhw vay, khi tim phwong an dé giai
quyét mot van dé, ching ta phai tim phwong an tét nhat (néu co thé). Phuong
dn tét nhat dé giai quyét moét van dé véi mét sé diéu kién, rang budéc cho

trudc goi la phuong an téi uu.
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M6i van dé& can giai quyét luébn nam trong mét hé thdng nhat dinh. Ban than
hé thdng nay lai nam trong hé théng khac Ién hon gdm nhiéu hé thdng nhé.
Céac hé thdng nay chju sy twong tdc anh hwéng 1an nhau theo cac chiéu
khéng gian va thoi gian. Hon nira, mdi van dé lai chira dwng bén trong nd
nhirng hé théng nhd hon va ching ciing chiu sy twong tdc anh hwéng 1an
nhau. Do dé, dé bao ddm van dé ma chung ta quan tam dwoc giai quyét mot
cach chinh xac, ching ta can phai chi y dén tat ca nhivng méi lién hé va anh

hwdng néu trén.

1.3. Mt s& buéc co ban dé 1ap mé hinh toan hoc va gidi bai toan thyc t&

¢ Budc 1 Xay dyng md hinh dinh tinh cho vdn dé thyc t&; tifc 1a xdc dinh cédc
yé&u t8, y nghia va qui ludt ma ching phdi tuin theo. Néi cach khdc 13 phét biéu
md hinh bing 15i hay bi€u d6 cac diéu kién kinh t&, ky thuat, tu nhién, xa hoi,
c4dc muc tiéu can dat dugc,....

¢ Budc 2 Dién t3 lai duSi dang ngdn ngit todn hoc mo hinh dinh tinh & trén dé
dudgc md hinh todn hoc clia van dé dang xét. O budc nay, ta chon cdc bi€n phu
hop dic trung cho cdc yéu td hoic cdc dai lugng dang xét va thi€t lap cdc
phuong trinh, bat phuong trinh vé m&i lién hé giita chiing.

¢ Budc3 Khao st va gidi bai todn c6 dude G budc 2 :

> St dung cdc cong cu toan hoc phit hdp va cu thé héa bing thuat
toan.

> N&u kich thudc bai todn 16n khong thé gidi bing tay thi phai sk
dung mdy tinh va phan mém phii hgp.

> Tién hanh tinh todn d€ cho ra két qud.

¢ Budc 4 Phan tich va kiém dinh lai két qua c6 dugc & budc 3. Trong budc nay,
can phai xdc dinh mic do phu hop clia md hinh va két qud tinh todn vdi bai todn
thuc t&. C6 thé x4y ra mdt trong hai kha ning sau:
Khd ndng 1: M6 hinh va két qud tinh todn phil hop véi thuc t&€. Khi d6 ta cin lap
bang tdng két ghi 16 cach dit van dé, cac budc phan tich 14p mo hinh, cdc sd liéu,
thuat todn va phan mém s dung,.... (Iap bang tdng két s& thudn tién cho viéc phan
bién, trién khai thyc hién, ki€m tra ddnh gid, hiéu chinh .....).
Khd nding 2: M6 hinh va két qua tinh todn khong phu hop vdi thuc t&€. Khi d6, ta can
ki€m tra lai toan bd d€ tim ra cdc nguyén nhan. Cdc nguyén nhan thudng gip l1a:
> MO hinh dinh tinh chua phin 4nh ding va diy di thyc t€. Cin xem xét lai
cach dit van dé€ va cdc budc phan tich d€ di d&én mo hinh nay.
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» MO hinh todn hoc chua phtt hgp véi m6 hinh dinh tinh.
> Cic s0 liéu ban diu khong phdn dnh ding cdc yé&u t& hoidc dai lugng thuc
t&(gi4 c4, chi phi, dinh mic nguyén liéu, ning suat,......).

» Ta da st dung cong cu todn hoc khong phit hgp hay chuong trinh mdy tinh
khong chinh xac.

Bai tap
Bai 1.1 Mot xi nghiép dét hién c6 3 loai sgi: Cotton, Katé, Polyester véi khdi lugng
twong tng 12 3; 2,5; 4,2 (tAn). C4c yéu td sdn xuit khic c6 so lugng 16n. Xi nghiép
c6 thé san xuat ra 3 loai vai A, B, C (vdi khd bé rong nhat dinh) v6i mic tiéu hao
cdc loai sgi d€ san xuitra 1m vai cdc loai ¢6 trong bing sau:

Loai sgi Loai vai
(gam) A B C
Cotton 200 200 100
Katé 100 200 100
Polyester 100 100 200

Bi€t 1gi nhuan thu dugc khi sdn xuat 1m vdi cdc loai A, B, C twong dng 1a 9500,
10800, 8500 (VNP). San phdm sin xuit ra déu c6 thé tiéu thu dudc hét véi s luong
khong han ché&, nhung diéu kién tiéu thu sin phaAm yéu ciu s6 m vai B va C phdi c6
ti 1€ 1a 1:2. Hay 1ap m6 hinh bai todn tim ké hoach san xuét sao cho lgi nhuén 1én
nhat.

Bai 1.2 Mot xi nghiép d6 gd du dinh sdn xuit ban, ghé& va ti. Biét dinh mifc tiéu
hao cdc yé&u td sdn xut khi lam ra 1 sdn pham cho trong bing sau:

Yéu t6 San phim

sdn xudt Ban Ghé Til
Lao dong (ngay cOng) 2 0,5 3
Chi phi SX (ngan dong) 200 50 350

Ngoai ra, biét gid ban 1 sdn phdm ban, ghé&, ti tuong tng 1a 240, 60, 410 (ngan
ddng) va xi nghiép hién c6 s6 lao dong 12 100 ngay cdng, s& von 1a 120 triéu dong.
Gi4 st sin phdm tiéu thu theo toan bd 16 hang sdn xuat ra vdi s lugng khong han
ch€, nhung s6 ban va s6 gh& phai tuan theo ti 16 1:6. Hay 1ap mo hinh bai todn tim
ké hoach san xudt sao cho loi nhuan 16n nhét.
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Bai 1.3 Ngudi ta cAn cit nhitng thanh sit dai 2m thanh it nhat 400 doan dai 0,9m; it
nhat 500 doan dai 0,8m; it nhat 150 doan dai 0,6m. Hay 14p md hinh bai todn tim
phuong 4n cit sao cho téng chiéu dai sit thira 1a it nhat. Cho riing s& lugng thanh sit
hién c6 1a rat 16n.

Bai 1.4 Mot xi nghiép co khi cin cit nhitng thanh sdt dai 3m thanh it nhat 200
doan dai 1,2m; it nhat 300 doan dai 0,9m; it nhat 600 doan dai 0,8m. Gid s& hién tai
xi nghiép chuwa c6 thanh sit nao. Hiy 1ap mo hinh bai todn tim s6 thanh sit phdi
mua va phuong 4n cit sao cho thda min dudc nhu cau vé cdc doan sit va tdng chi
phi mua cdc thanh sit 1a it nhat.

Bai 1.5 Mot cong ty mudn c6 k& hoach quing cdo mot loai sdn pham trong vong
mot thang vdi tdng chi phi 1a 120 triéu dong. Cac phuong tién quing cdo dugc chon
1a: truyén hinh, bdo va phdt thanh véi cdc dif liéu nhu sau:

Phuong tién quéng
cédo

Chi phi cho mdi 1in
quang cdo (tr.dong)

S6 1an quang cdo
t01 da trong 1

Du dodn s&
ngudi ti€p nhin

thang quang cdo
trong mdi lan
Truyén hinh (1 phiit) 1,2 90 10.000
Bdo (1/2 trang) 0,9 28 15.000
Phat thanh (1 phit) 0,4 120 5.000

Vi 1y do chién ludc ti€p thi, cong ty yéu cau it nhat phdi c6 60 1an quing cdo trén
truyén hinh trong mot thing. Hay 14p md hinh bai todn xdc dinh k& hoach quing
céo t6i uu.

Bai 1.6 Biét nhu cau cédc chat dinh dudng ctia mot loai gia sic nhu sau (% trong tdng

s0 khoi lugng thifc dn):

ChAt dinh dudng Khéi lugng t6i thi€u Khoi lugng 61 da
Protit 22,9 Khong han ché&
Gluxit 42 75
Lipit 9 15

Xd (Xenlulo) 7.8 Khong han ché&

Biét ti 1& % cdc chat trén cé trong céc loai thic in thé gdm cdam, lda, bip, bot cd va

gié thitc dn nhu sau:
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Chat dinh dudng Thic #n
Cdm Lia Bip Bot cé
Protit 15 8 10 62
Gluxit 60 50 60 6
Lipit 15 4 6 20
X0 (Xenlulo) 2 15 9 3
Gia (1.000d/kg) 7 6 5,2 9

Hay 14p mo hinh bai todn x4c dinh ti 1€ t61 vu céc loai thic dn trong thic &n hdn hop
(dudc tao ra tur 4 loai thitc dn trén).

Bai 1.7 (bai todn 1ap tuyén do sdn xuat tdi wu) Mot cong ty sdn xuit do dién 1am ra
mot loai mdy bién thé& cd 16n d€ cung ciAp cho nganh cong nghiép dién, c6 cic don
dit hang trong 4 thang lién ti€p va chi phi sdn xuat clia mdi mdy bién thé trong cic
thang nhu sau:

D Théng
lieu 1 2 3 4
Pon dit hang (dv) 58 36 60 72
Chi phi SX trong TG thudng (tr.d/dv) 70 68 68 69
Chi phi SX trong TG phu tr6i (tr.d/dv) 75 72 72 74

Ning luyc sdn xudt clia cong ty 1a 50 mdy/thdng vdi thdi gian thudng (1am trong gid)
va 20 mdy/thdng v4i thdi gian phu trdi (1am ngoai gid). Chi phi luu kho cho 1 mdy
12 1 triéu dong/thdng va dudc tinh dua vao sé hang ton kho cudi mdi thing. Cong ty
c6 15 mdy nim trong kho vao ngay 1/1 vd mong mudn c6 khong it hon 1a 10 mdy
luu kho vao ngay 30/4. Hay 1ap md hinh bai todn xéc dinh ti€n do sin xuit toi vu.

Bai 1.8 Mot cita hang mua ban c6 du dodn vé gid mua va gid bdn clia mot loai hang
trong 3 thdng lién ti€p nhu sau:

Théng 1 2 3
Gid mua (1.000 d/dv) 12 10 14
Gid bédn (1.000 d/dv) 16 12 20

Chi phi luu kho 1 dv hang 1a 1.000 d/thdng ; s6 hang tinh chi phi lvu kho dua vao s6
hang ton kho cudi mdi thang va tién luu kho trd vao cudi mdi thang. Gid st hang
dugc mua va bén theo cd 16 véi khoi lugng tlly ¥, nhung cé du dodn khoi lugng hang
t6i da c6 thé mua dugc trong thang 2 13 1.000 dv. Ctta hang c6 dung tich kho chita
t6i da 12 1.000 dv va s6 von c6 thé huy dong dudc vao dau thang 1 13 24 triéu dong.
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Ngoai ra, vao diu thdng 1 clra hang di c¢6 200 dv hang vd mong mudn vao cudi
thdang 3 phai c6 it nhat 300 dv hang ton kho.

Hiy 14p md hinh bai todn xdc dinh khdi lugng hang cAn mua vao va bdn ra trong
mdi thdng sao cho téng 1gi nhuin thu dugc 13 nhiéu nhat qua 3 thang hoat dong.

Bai 1.9 Mot nha dau tu ¢6 10 ti ddng, mudn dau tur vao 3 linh vyc: chitng khodn, giri
ti€t kiém va bat dong sin. Biét ring diu tuv vao chitng khodn sau 3 nim sé& c6 1di
sudt 12 40%, dau tu vao gl ti€t kiém c6 14i sudt hang nim 12 10% va dau tu vao bat
dong san sau 3 nim sé& c6 13i sudt 12 50%. Ngoai ra, d€ gidm thi€u rdi ro nha diu tu
quyét dinh tong s6 tién gl ti€t kiém phdi it nhat 12 25% téng von dau tu, va tong s6
tién diu tu vao chiing khoan khong vuot qui 40% tdng von dau tu.

Hiy 1ap mo hinh bai todn xdc dinh k& hoach diu tu trong 3 nim sao cho tdng doanh
thu 16n nhat. Gid st ring tién 14i (gui tiét kiém) dudc st dung d€ diu tv ti€p va nha
dau mudn dau tu hét toan bo sd tién.

Bai 1.10 Mot xi nghiép c6 200 cong nhan gdm: 50 loai A, , 70 loai A,, 80 loai A;
Xi nghiép lai ¢6 200 may gédm: 40 loai B;, 60 loai B,, 30 loai Bs, 70 loai B,.Khi sdn
xuit mdi cong nhan st dung mdt mdy dé tao ra cing mot loai sdn pham. Ning suit
cia mdi loai cong nhan khi st dung mdi loai mdy dudc cho trong bing sau (sdn
phdm/ givy ).

Mdy B, B, B, B,

C. nhan 40 60 30 70
Ai:50 |8 5 5 3
Az70 |6 9 8 7
A:80 |4 6 6 5

Héi phdi phan cong lao dong nhu th& nio d€ trong 1 gid tao ra dudc nhidu sin
phdm nhit?

Bai 1.11 Hay ldp mo hinh todn hoc cia bai todn sau ddy.

Mot nha mdy chuyén sin xuat hai loai sdn pham S, , S, tif hai loai nguyén liéu N,
va N,. Cdc san pham nay dugc gia cong 1an lugt trong hai phan xudng A va B. Thai
gian ( don vi tinh : gi¢ ) va dinh mic tiéu hao nguyén liéu (don vi nguyén liéu) can
stt dung cho viéc sidn xudt ra mdi don vi sdn pham trong cdc phian xudng dudc cho
trong bang sau :

han xudng A B Nguyén liéu dugc st
Thoi | Niéu | Thdi | N.ligu | dungtSida trong 1 tudn
San pham gian N, gian | N,
Sy 11 40 16 55 350 (don vi nguyén liéu N,)
S, 14 50 12 60 400(don vi nguyén liéu N,)
Thoi gian mdi xi nghiép dugc 160 gis 150 gio
st dung tdi da trong 1 tudn
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Gia sl cdc san phdm sdn xuit ra déu c6 thé ban hét vdi Igi nhuan 13 620 USD ddi
vdi mdi sdn pham S; va 570 USD d6i v6i mdi sdn phdm S,. Hdi mdi tudn phdi sin
xuit bao nhiéu sdn phdm S, va bao nhiéu sdn pham S, d€ nha mdy c6 1¢i nhuin 16n
nhat?

Bai 1.12 Mot phan xudng co khi ¢6 3 loai mdy G, G,, G; dung d€ san xuit 3 loai
chi ti€t C;, C,, C;. Niing suat cia mdi loai mdy sdn xuit tirng loai chi ti€t dudc cho
nhu sau ( sd chi ti€t /1ca ):

Chi tiét C, C, C,
3 1 3

May
G;:2 0 15 18
G,: 3 50 20 30
Gs:1 60 40 45

Céc chi ti€t sau khi sdn xuat dudc 1ip rdp thanh sidn phdm. Mdi sidn phdm bao
gdm 3 chi ti€t Cy, 1 chi tiét C, va 3 chi tiét Cs.

Hiy tim phuong 4n phan cdng thdi gian 1am viéc cho cdc mdy sao cho s& sadn pham
dudc 14p rdp trong mdt ca sdn xuat 12 nhiéu nhit. Biét ring phian xudng c¢6 2 may
Gy, 3 mdy G; va 1 may Gs.

Bai 1.13 Mot cong ty may mic c6 3 xi nghiép I, I, III. Cong ty ky hop dong giao
cho déi tic 1500 bd gdm 4o veston va quan tiy, néu c6 1& b thi d6i tic 14y thém
quan tay cht khong 14y thém do. Tong sb vai va gio cong lao ddng ma cong ty c6
thé huy dong duogc tir 3 xi nghiép mdi thang 1a 10 000 m va 52 000 gid. Mtc tiéu
hao vai va gio cong lao dong d€ san xudt mot 40 hodc mot quén tai moi xi nghiép
(XN) dugc cho trong bang sau:

: XN I II I
San pham
Ao veston 3,5m va 20 gio 4mva 16 gio 3,8mva 18 gio
Quan ty 2,8 mva 10 gio 2,6mva 10 gio 2,5mva 15 gio

Gi4 st néu dau tu 10 triéu dong vao xi nghiép I ( &€ mua nguyén liéu, may méc va
dau tr vao hoat dong sdn xuit ) sé& thu dugc 35 4o veston va 45 quan tdy, vao xi
nghiép II s& thu dudc 40 40 veston va 42 quan tdy, vao xi nghiép III s& thu dudc 43
40 veston va 30 quan tdy. Hay 14p mo hinh todn hoc clia bai todn 14p k& hoach dau
tu vio mdi xi nghiép bao nhiéu tién dé thyc hién duge hop ddng va tdng sO tién dau
tu vao cdc xi nghiép it nhat.

Bai 1.14 Mot cong ty st dung 2 loai nguyén liéu N1, N2 d€ sdn xuit ra 1 loai san
phdm theo 2 cong nghé khic nhau 12 CN1, CN2. Biét lugng nguyén liéu mdi loai
hién c6; dinh muc tiéu hao cic loai nguyén liéu, chi phi sdn xuit, ludng san phim
lam ra trong mot gi¢ dugc cho trong bang sau:
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Nguyén | S0 lugngnguyén Dinh mic tiéu hao nguyén liéu trong 1 gid
liou lidu hién c6 (dv)
' CNI1 CN2
N1 300 2 4
N2 400 3 2
San lugng (sin phim/giv) 7 8
Chi phi (USD/giv) 120 150

Hiy 1ap mo hinh todn hoc bai todn tim k€ hoach sdn xuat sao cho gid thanh sdn
phdm 13 thap nhat.

Bai 1.15 Hay ldgp mé hinh todn hoc ctia bai todn sau ddy. Mot cong ty may méc ky
hgp ddng giao cho khach hang 248.000 bd quin 4o trong thdi gian 1 thang. Cong ty
c6 ba xi nghiép A, B, C va quin 4o phdi dugc sdn xudt va déng géi thanh bd tai mdi
xi nghiép. Ning luc sdn xuat trong mot thing va 1gi nhuin doéi véi mdi bd quan 4o
(sau khi da trir tAt ca cdc chi phi) cia cdc xi nghiép trong thdi gian thudng trong thoi
gian ting ca dugc cho trong bing sau:

Xi nghiép Xi nghiép A Xinghiép B Xinghiép C

Nang luc Loi Nang luc Loi Nang luc Loi
sdn xudt | nhuin | sdn xuit | nhudn | sdn xudt | nhuin
Thoi gian 90.000 8.000 50.000 7.500 80.000 8.000

thudng bo/thdng | d6ng/bd | bd/thing | ddng/bd | bo/thing | ddng/bd
Thoi gian 40.000 7.200 20.000 6.500 30.000 7.500

ting ca bo/thdng | d6ng/bd | bd/thing | ddng/bd | bo/thing | ddng/bd
Biét riing s6 bd quan 40 sin xuat tai hai xi nghiép A va B phdi it nhat 12 152.000 bo.
Hoéi phdi phan cong san xuit cho cdc xi nghiép nhu th€ nao d€ hoan thanh hop dong
v6i 10i nhudn 16n nhat.

Thdi gian S

Bai 1.16 (bai todn qui hoach phan tuyén tinh) Mot cong ty st dung 3 loai nguyén liéu
Ni, N,, N5 d€ sdn xudt ra mot loai san pham tai hai xi nghiép khic nhau 1a XNI,
XN2. Do trinh do chuyén mon, trinh d6 qudn ly, trang thi€t bi sdn xuit clia hai xi
nghiép khdc nhau nén dinh mic tiéu hao nguyén liéu va ning suit cla hai xi nghiép
ciing khdc nhau. Bi€t lugng nguyén liéu mdi loai hién c6, dinh mifc tiéu hao cic loai
nguyén liéu, chi phi sdn xuit, lugng sin phdm lam ra trong mot gid dugc cho trong

bang sau:
Nguyén S& lugng Pinh mic ti€u hao nguyén li¢u
liéu nguyén li¢u trong 1 gis

hién c6 (dv) XN1 XN?2

N, 3500 40 39

N, 3200 27 30

N3 5600 45 43

San lugng (sdn pham/gid) 112 100

Chi phi (USD/gid) 165 162
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Ban gidm ddc cong ty yéu cau xi nghiép 2 phai sdn xuit it nhat 1000 sin phaim.
Hay 14p mo hinh todn hoc bai todn tim k€ hoach sdn xuit sao cho gid thanh sin
phdm 13 thap nhat.

Bai 1.{ 7 Mot cong ty su QI_mg 4 loai nguyénNIiéu N, No, N3,q N, dé san xuét ra 3 loai
san pham SP;, SP,, SP5. Biét lgi nhuan gﬁa moi don vi san pham (khong phu thudc vao sé
gior sdn xudt va s6 san phdm dugc sdn xud%), s0 lugng nguyén li¢u hién c6, dinh muc ti€u hao
cac loai nguyén li€u va lugng san pham lam ra trong mét gio dugc cho trong bang sau:

Nguyén liéu S0 luong Dinh mirc tiéu hao nguyén li¢u (don vi) trong
nguyén liéu 1 gid
hién c6 SP, SP, SP;
N, 350 (don vi) 2 3 4
N, 650 (don vi) 6 8 9
N; 600 (don vi) 3 5 7
Ny 900 (don vi) 8 10 9
San luong (san pham/gio) 12 10 9
Loi nhudn (dong/san pham) 10.000 12.000 13.000

San phém cua xi nghiép san xuét ra déu co thé tiéu thu hét voi diéu kién tiéu thu 1a scf)
san pham SP, va SP; phai co ty 1¢ 1:2. Hay lap m6 hinh toan hoc bai toan tim ké
hoach san xuat sao cho loi nhuan 16n nhat.

Bai 1.18 Mot cong ty st dung 4 loai nguyén liéu Ny, N,, N3, N, d€ sdn xudt ra mot
loai sdn phdm tai ba xi nghiép khac nhau 12 XN1, XN2, XN3. Do trinh d6 chuyén
mon, trinh dd qudn ly, trang thi€t bi sdn xuat cta ba xi nghiép khdc nhau nén dinh
mifc tiéu hao nguyén liéu va ning suit ctia ba xi nghiép ciing khdc nhau. Biét lugng
nguyén liéu mdi loai hién ¢, dinh mic tiéu hao cdc loai nguyén liéu, chi phi sin
xuét, lugng sdn pham lam ra trong mot gi cia mdi xi nghiép dugc cho trong bang
sau:

Nguyén S6 lugng nguyén Pinh mc ti€u hao nguyén liéu trong 1 gid cia mdi xi nghiép
liéu li€u hién c6 (dv) XN1 XN2 XN3
N, 36000 38 37 39
N, 35000 31 32 31
N; 63000 45 43 44
N, Khong han ch& 63 72 70
San lugng (sdn phim/gid) 117 114 118
Chi phi (USD/gi0) 170 165 168

Hiy 1ap mo hinh todn hoc bai todn tim k€ hoach sdn xuat sao cho gid thanh sdn
pham 12 thap nhat, bi€t xi nghiép I phai sdn xuat it nhat 1200 sdn pham.
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§ 2. CAC DANG BAI TOAN QUI HOACH TUYEN TINH

2.1. Bai todn qui hoach tuyén tinh tong qudt

Tim x = (X, X2,..., X) € R" sao cho:

(1) f(x)= Zn:cjxj — min ( max)
i=1

) <b,
@ Yagx|2b|,i=1,2,..m
=1 =D,
>0
3) x| <0/[,j=1,2,..n
uyy

¢ f(x) goi la ham muc tiéu.

¢ MObi phuong trinh hoic bat phuong trinh & (2) goi 12 mot rang budc. Vay c6 m
rang budc.

¢ (3) goi 1a ring budc vé diu cla cdc 4n so.

¢ Tap D trong R" thda (2) va (3) goi 12 mién rang budc hay mién phuong dn.

¢ MObi vecto x = (X, Xa,..., Xn) €R" thda (2) va (3) goi 1a mot phuong dn (PA).

¢ Phuong 4n x" théa (1) goi 1a phuong dn t6i wu (PATU) va f(x) goi la gid tri
t01 wu cda bai todn; tic 1a £ (x7) < f(x) VxeD d6i vdi bai todn f — min, f
(x") > f(x) Vxe D d6i véi bai todn f — max.

¢ Viéc gidi bai todn QHTT 1a tim PATU va gid tri ham muc tiéu iing véi PATU
dé; hoic chi ré bai todn khong cé phuong dn t6i uu.

s Nhdn xét f(x) > min tuong duong véi -f(x) — max. Do d6, moi bai todn cé
ham muc tiéu min déu c6 thé chuyén vé bai todn c6 hAm muc tiéu max va ngugc
lai.

Vidul Tim X = (X{,X2,X3) eR® sao cho

(1) f(x) =2X;-X, + X3 — min (max)

(2) 92x;, -2x, -Xx; 23
X; +X, +x;3 =4

(3) X1 tﬁy S/, XzZO, X3 <0

Vidu 2 Tim X = (X1,X2,X3,X4,X5) €R’ sao cho

(1) f(x) =3x;-X, +2 X3 +X4 +5X5 — max (min)
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2x,  —X, +Xx3 +2x, +x5 <17
2) 4x, —-2x, +X3 =18
X, —X, +2X4 +x5 =2-20
X, +X, +2Xx;3 +Xy <100

B) x1,x320;%.,x350;x5tuy y

Vidu3 Cécbaitoian 1ap & vidu 3, 4, 5 bai §1 déu c6 dang tdng quit.

2.2. Bai todn qui hoach tuyén tinh dang chinh tdc:(Canonical form)

Tim x = (X, X,..., X,) €R" sao cho:

() fx)= Zn:cjxj — min ( max)
=1

7]

2) Yagx =b,,i=1,2,..,m
j=1
3) x20,j=1,2,..n

Khong mat tinh tdng qudt, c6 thé gid s m rang budc & (2) 1a doc 1ap tuyén tinh. Tirc
13, néu A 12 ma tran bd sung ctia hé phuong trinh tuyén tinh (2) thir(A)=m.

Badt ky bai todn QHTT nao ciing cé thé dua vé bai todn QHTT dang chinh tdc bdng
cdc phép bién doi twong dwong ( dua thém vao cdc dn phu) nhu sau:

n
¢ Bién doi 1 Mbi rang budc 1a bt phuong trinh dang ) a;x; < b; duge dua vé

j=1
phuong trinh bing cdch céng v€ trai v6i modt dn phu X, > 0 ( ke {1,2,3,...}).

n
Nghia 12 n6 tuong duong véi Y a;x; + Xnk = b;. Hé s6 clia dn phu X, trong

i=1
ham muc ti€u la 0.

n
¢ Bién doi 2 Mbi rang budc 1a bat phuong trinh dang Y a;x; > b; dugc dua vé
=

phuong trinh bing cédch trir v€ trai véi mot dn phu X, >0 (ke {1,2,3,...}). Nghia

n
1a n6 tuong duong véi » a;x; - Xpk = b;. Hé 6 clia dn phu X, trong hAm muc
p

tieu la 0.
¢ Bién doi 3 Mbibién x; <0 thi dudc thay bdi x;=-x; , véi x; > 0.

¢ Bién doi 4 M&i bi€n x; thy ¥ thi dugc thay bdi x; = x| - x|, véi x; = 0, x;> 0.

Vi du 4 Pua bai todn QHTT sau day ( bai toan (P)) vé dang chinh tic:

(1) f(x) =2x;-X, + X3 — min (max)
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3) x;tuy y,x,20,x3<0
Giai
D€ dua bai todn vé dang chinh tic, ta phai dua cic rang budc bt phuong trinh vé
phuong trinh, dong thdi tit cd cdc 4n s6 déu phai khong Am. Nhu vay, ta cAn thuc
hién cdc phép bién ddi sau:
¢ Cong V& trdi rang budc th nhat @n phu x, > 0 va hé s6 trong ham muc tiéu
cua x4 12 0.

¢ Trlr v€ trdi rang budc thit hai dn phu x5 > 0 va hé s§ trong hAm muc tiéu clia
X5 1a 0.
¢ Thayx, =x, - x,;, Vi x, = 0, x,> 0. Thay x5 =- x5, v6i x5 > 0.

Ta c6 bai todn chinh tdc (P) tuong ung vdéi bai todn (P) 1a:
(1’) f(x)=2 X, -2X;-X2 - X; — min (max)

X, =X, —2X, —x'3 +Xx, =2
(2°) 92x, —2x;, —2X, +X; —X5=3
X — X, +X, —X; =4

(3) x,20,x,20,%>0,x;>0,x4> 0,xs> 0

Nhén xét (1ién hé giita bai todn tong quat va bai todn chinh tic)
Goi D la mién phudng 4n clia bai todn tong quét (P) va D 12 mién phuong 4n cda
bai todn chinh tic (P). Vi f(x) = f(x), VxeD vd Vx eD nén ta cé:

¢ Bai todn (P) c6 phuong an khi va chi khi (P) ¢6 phuong 4n. (vi D 22 D #2)

¢ N&u bai todn (P) khong ¢6 PATU thi bai todn (P) khong c6 PATU.

¢ RO rang, (x,,X),X2, X3, X4, Xs5) 12 phuong 4n t6i wu ctia bai todn (P) khi va chi

khi (x,-X,,Xs, -X; ) 12 phuong 4n t6i wu clia bai todn (P).
Vi cdc phép bién ddi d€ dua bai todn QHTT tdng quét vé bai toan QHTT chinh tic

déu 13 phép bién ddi tuong duong nén ta c6 két luan sau.

‘0

% Két ludn

¢ Moi bai todn QHTT tdng quit déu c6 thé dua vé bai todin QHTT dang chinh
tac.

¢ Bai todn tdng quit (P) c6 phuong 4n khi va chi khi bai todn chinh tic (P) c6

phuong éan.
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¢ Bai todn tong quit (P) c6 PATU khi va chi khi bai todn chinh tic (P) c6 PATU.
Nhut vy, ta chi can gidi bai toan QHTT dang chinh tdc.

2.3. Bai toan qui hoach tuyé&n tinh dang chuin (con goi 1a dang chinh tic kha gidi)
2.3.1 Bai todn dang chudn
Bai todn sau diy goi 1a bai todn QHTT dang chuin

Tim x = (X, Xp,..., X,) €R" sao cho :

() f(x)= Zn:cjxj — min ( max)
=1

(2) ZaJXJ :l)1 ,i= 1, 2, ...,m
=1

3) x=20,j=1,2,.,n
Trong dé hé phuong trinh tuyén tinh (2) 13 hé phuong trinh chudn va cic hé s6 vé&
phdi b;>0, i=1m.
Nhan xét
¢ Baii todn QHTT dang chudn 13 trudng hop dic biét cla bai todin QHTT dang
chinh tic.
¢ Vi b;>0, i=1,m nén mdi nghiém co bdn clia hé phuong trinh chuin (2) ciing
thoa (3).

2.3.2 Phuong dn co bdn

¢ MJdi nghiém co bdan cta hé phuong trinh chuin (2) goi 12 mot phuong dn co bdn
(PACB) hay phuong dn cuc bién cla bai toin QHTT dang chuin. Néi cach
khdc, mdt phuong 4n ma cdc 4n khong co ban déu bing 0 goi 13 phuong dn co

ban.

¢ Mot PACB ma tit c3 cdc 4n co ban déu nhan gid tri duong goi 12 PACB khong
suy bién (b;> 0, i = I,m) . Ngugc lai, mot PACB ma c6 it nhdt mdt 4n co ban
nhan gid tri 0 goi 1a PACB suy bién.

¢ Vi sd nghiém cd ban clia mot hé phuong trinh chudn 13 hitu han nén s6 PACB

clia mot bai todn QHTT dang chuin ciing hitu han.

Vidu5 Cic baitoan QHTT sau ddy c¢6 dang chuan.

a) (1)  f(x) = 2x1+ X,-3X3 +X4 +X5 — min (max)
X, +10x, -2x5 =1
2) X, —15x, +3x; =2
X; +3x, -7x5 =3

(3) x20,j=15
Phuong 4n (Xy, Xa, X3,X4,Xs) = (1;2;3;0;0) 1a PACB khong suy bién.
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b) (1) f(x) =2x;4+3 X,-3Xx3 +5X4 +X5 —Xg — min (max)
(2) 93x; +2x, +x53 +2x, =4
X, +3x, + Xy +Xg =3

(3) X 20,j=16
Phuong d4n (X, X,, X3,X4,X5,X¢) = (0;0; 4;0;2; 3) 12 PACB khong suy bién.

C) (1) f(x) =2x;+8 X,+3x3 -5X4 +X5 +Xg — min (max)
2x, +x, +3x, +x; =0
(2) 93x, +2x, +x; +2x, =4
X, +x, + X, +x,=3

(3) x;20,j=16
Phuong 4n (Xy, Xa, X3,X4,Xs,X¢) = (0; 0; 4; 0; 0; 3) 1a PACB suy bién.
d (1) f(x)=) c;x; — min (max)
i=1

Xy ot ayaX,,, to ta,x, =b
X, o +a,. X, +- +a,x, =b, . )
(2) . e . e 2 véib >0,i=1,2,..,m
xm + am m+1xm+l t+--- + amn'xn = bm

3) x20,j=1,2,..n

Phuong 4n (X, ..., Xm, Xme1seersXn) = (Bpyeey b,0, ..., 0) 12 PACB. Néu b; >0, i= I,m
thi PACB nay khong suy bién; né€u 3b; = 0 thi PACB nay suy bién.

% Chd ¥y Moi bai todn QHTT dang chudn déu cé thé ddanh s6 lai cdc dn dé duoc
bai todn co dang nhu trong vi du 5.d) nay.

2.3.3 Pua bai todn QHTT dang chinh tdc vé bai toan QHTT dang chudn

Cho bai todan QHTT dang chinh tic (P):

(1)  f(x) =D ¢;x; — min ( max)
p
@) Yagx;=b; ,i=1,2,..m
p

3) x20,j=1,2,..n

Néu (P) chua c6 dang chuin thi ta c6 th€ dwa (P) vé dang chuin bing cdc phép
bién ddi sau:
¢ Trong cdc rang budc & (2) cda (P), néu rang budc nio cé hé sd tu do & v€ phai
am thi ta d8i ddu hai v& @€ dugc b; > 0.
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n
e Z* ~ N A s R N A N ~ 2.
¢ DO1 v6i céc rang budc Z:a.jxj =b, chua cé 4n cd ban thi ta cOng vao vé trai

j=1
phuong trinh mot dn gid X, > 0 (k = L,r véir 12 s6 rang budc cin thém an
gid). Trong haim muc tiéu f(x)—> min hé s6 cla cic dn gid X,. 12 M ( véi M 1a
s6 16n tly y, 16n hon bat ky hiing s6 nao can so sanh vdi né) ; trong ham muc
tiéu f(x)— max hé sd clia cic dn gid X, 12 -M.
Bai todn méi c6 dudc nay goi l1a bai todn mao rong, ky hiéu la (Pyy).
Vidu 6 Pua bai todn sau day vé dang chudn ( bai todn (P)):

(1) f(x) =2x; +3X, + X3+ X4 — min(max)

X; +5x, +5x, =25
+3X%, +8x, =28

(3) XIZO , XzZO, X320, X4ZO
Giai
Trudc hét, ta ddi dau hai v& clia rang budc thit hai. Rang budc thit nhat da c6 mot 4n

co ban 13 x;, nén ta chi can thém dn gid xs vao rang budc thit hai va dn gid x¢ vao
rang budc thi ba. Ta dugc bai todn mo rong (Py) :

(1) £ (xm) = 2X; +3X5 + X3+ X4 £ M(X5 +Xg)— min(max)

(3') XIZO,XZZO, X320, X4ZO, XSZO, X6ZO

Vidu 7 Pua bai todn sau day vé dang chuin ( bai todn (P)):

(1)  f(x) =D ¢;x; — min ( max)

i=1

n
i1
3) x20,j=1,2,..n
Gidi
Cong vao v€ trdi mdi rang budc & (2) mot 4n gid ta dudc ta dugc bai todn mS rong

Py): (1) fulxm) = chxj + M(Xp41 +...4+Xpem)—> Min ( max)
i=1

i=1

(3’) x,20,j=1,2,..,n,n+l,..., n+m.
Nhdn xét:
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i) N&u x = (xy,..., X,) 12 phuong 4n clia bai todn (P) thi xy = (Xq,...,X1,0,...,0) 12
phuong dn cia bai todn md rong (Py).

ii) Néu xy = (X[+.X,,0,..,0) 12 PATU cha bai todn md rong (Py) thi
X = (X},..x.) 12 PATU cda bai todn (P). Ngudc lai, néu x" = (x},....x}) 1a
PATU cda bai todn (P) thi xy, = (x],....x.,0,...,0) 12 PATU ciia bai todn md
rong (Py). Suy ra, néu (Py) khong ¢6 PATU thi (P) ¢6 ciing khong ¢6 PATU.

*

iii) Néu (Py) c6 PATU x3y; = (X|, Xy Xoypseres Xoor
x> 0 thi (P) khong c6 PA. That vdy, gid s ngugc lai (P) c6 PA 1a
X = (Xq,..., X5). Khi d6 (Py) c6 PA la xy = (x4,...,X,,0,...,0); hon nita vi M 16n
ty ¥ va x,,, >0 nén fy(xy) < fy( xy) d6i véi trudng hop f— min va  f(xy)

), vdi it nhat mot an gid

> fy( xy) d6i v6i trudng hdp f— max . Piéu nay vo 1y vdi tinh chit t6i vu cla
Xy -
% Két lugn

¢ Bat ky bai todn QHTT dang chinh tic ndo ciing dua dugc vé bai toin QHTT
dang chuén.

¢ N&u bai todn md rong (Py) khong c6 PATU thi bai todn (P ) khong c6 PATU.

¢ Né&u bai todn md rong (Py) c6 PATU va tit cd cdc 4n gid déu bing 0 thi bd
phan 4n gid ta dugc PATU ciia bai todn (P).

¢ Né&u bai todn md rong (Py) ¢6 PATU va it nhiat mot 4n gid khdc O thi bai todn
(P) khong c6 PA va do d6 khong c¢6 PATU.

Tom lai, moi bai todn QHTT dang tong qudt déu cé thé dua vé bai todn QHTT dang
chinh tdc; moi bai todn QHTT dang chinh tdc déu cé thé dwa vé bai todn QHTT dang
chudn. Nhuw vdy, ta chi can gidi bai todn dang chudn.

2.4. Cac tinh chat bai toan QHTT

Ta da bi€t, moi bai todn QHTT tdng qudt (P) déu cé thé dua vé bai todn QHTT
dang chinh tic (P) tuong @ng; va bai todn (P) c6 PATU khi va chi khi bai todn (P)
c6 PATU. Do dé, ta chi cin xét tinh chat ctia bai toin QHTT dang chinh tic. Khong
mat tinh tong qudt, ta c¢6 thé gid thi€t m rang budc doc lap tuyén tinh va m < n.
Néu thém gid thi€t hé phuong trinh ring budc c6 nghiém thi ta c6 thé dung phép
khir Gauss-Jordan d€ bi€n ddi tuong duong hé d6 vé hé phuong trinh chuidn. Khi dé

ta ¢4 cdc tinh ch4t quan trong sau ddy ctia bai todin QHTT dang chinh tic:
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% Tinh chdt I: (su ton tai phuong 4n)

Néu bai todn c6 phudng 4n thi ¢c6 phuong 4n cd ban.
% Tinh chdt 2: (su ton tai phuong 4n tdi vu)

Néu bai todn c6 phudng 4n t6i uu thi cé phuong 4n co ban tdi uu.
< Tinh chdt 3: (tinh hitu han clia s6 phuong 4n )

S6 phudng 4n cd ban khic nhau trong mdi bai todn 12 hitu han.
Bai tip

Bai 1.19 Trong céc bai todn tir 1 dén 6 dudi day:

1. (1) f(x) =2x; +3X;, + X3+ X4 — max
X, +X, —2x;3 +x, +x5 =32
(2) X,  +X;3 —2x4 =16
X, +X, —2X;3 +X4 =32

(3) X1, X3 < O, Xy 2 O, X4, X5 tfly 5’

2. (1) f(x) =2x; +3X;, + X3+ X4 — min
2x;  +X, +3x3 +4x5 =17

-2x, +4x5 +Xx4 =6
(3)x20(=16)
3. (1) f(x) =2x; +3X;, + X3+ X4 — max
X —X, —2X4 <5

(2) 9%, +2x, +x; +x, =15

2x;  +Xx, +3xy >8
(3)x20 (= 14)
4, (1) f(x)=2x; +3x, + X3+ X4 — min

(2) 9x, +2x3 +x, <15
2x, +3x;  +x, 28

(3)x20(=14)

(1) f(x) =-2x; + Xy + X4 > min
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X;  tX, —X3 <15

2X; =X, —Xjy <18

3) x,20(j= 14)

(1) f(x) = Xy + 2%, — X3 > max
4x, —-4x, +2x5 =2-6
(2) ¢x;, +x, +2x5 26

3) x20 (j=13)

a) Nhitng bai todn nao di c6 dang chinh tic?

b) Nhitng bai todn ndo cé dang chudn? Né&u bai todn c6 dang chuin thi hiy chi ra
cdc 4n co ban va tht ty cla ching? Hiy tim phuong 4n cd bidn ban diu cia
no.

c) Bai todn ndo chua c6 dang chuidn hiy dua vé dang chuin sau d6 cho biét 4n
nao 13 4n cd ban, 4n cd ban 4y 12 4n gi (4n chinh? &4n phu? 4n gid? ), thit tv clia
n6 thé€ nao? Phuong 4n cd ban ban ddu cla bai todn dang chuin nay thé niao?
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§ 3. PHUONG PHAP HINH HQC

3.1. Mot s6 két qua trong hinh hoc
¢ Dudng thing ax + by = c chia mit phang Oxy ra thanh hai mién: Mot mién gébm
tit cd cdc di€m (x,y) thda man bat phuong trinh ax + by > ¢; mot mién gdm tit
cd cic di€m (x,y) thda min bat phuong trinh ax + by < c. Nhu vay, mdi bt
phuong trinh dang ax + by > ¢ ( hoic ax + by <c, v6i diéu kién a’+b” # 0) xdc
dinh mot nira mit phiang kin.
¢ Ho dudng thing ax + by =m (m R ) 1a tip hop cdc dudng thing song song véi
nhau, ma ta goi 12 cdc dudng mic ( tuong ng véi mifc m ). Néu ta tinh ti€n mot
9 - ., .
dudng thang trong ho ( mot dudng muc) theo huéng vecto n = (a;b) thi gid tri
tuong ng cia m ting, con theo hudéng ngugc lai thi giad tri twong dng clia m
giam.
3.2. Cac buéc giai bai toan QHTT hai bién biing phuong phap hinh hoc
Gidi bai todn : f(x) = ¢;X; + ¢2X, — min ( max) (1)
<

X; 20,x, 20(hodc a<x,<b,c<x,<d) (3

Buéc 1 V& mién rang budc D trong mit phing Ox;x,.
2 - - o . N A Py
Budc 2 Xac dinh di€m C(cy,c,); vé OC hodc vectd don vi n cung chieu OC =
4) N
(c1,¢5); vé tuy y mdt dudng mic (d) L n va cat mi€n phudng dn D.

Budc 3

7

< P& tim phuong an t8i wu d6i v6i bai todn f— max , ta tinh tién dudng mitc (d)

N
theo huéng véctd n d€n khi viéc tinh tién ti€p theo lam cho dudng muic khong
con diém chung véi D nita thi dirng. Pi€m thudc D nim trén dudng mifc cudi
cung nay ( day la diém ti€p xiic cla (d) v6i D va c6 thé cé nhiéu diém) 12 PATU va gid tri
ham muc tiéu tai diém d6 13 gid tri t6i vu cla bai todn.

< P& tim phudng 4n t8i vu ddi véi bai toan f—» min , ta tinh ti€n dudng mic (d)

theo huéng ngugce lai véi vécto n dén khi viéc tinh tié€n ti€p theo lam cho
dudng miic khong con di€m chung v6i D nita thi dirmg. Piém thudc D nim trén
dudng muc cudi cung nay ( day la diém tiép xic ciia (d) vdi D va c6 thé c6 nhiéu diém) 12
PATU va gi4 tri hAm muc tiéu tai di€m d6 1a gia tri tdi vu clia bai todn.

D)

L)

» Néu tinh tién (d) mii ma khoéng tim dugc vi tri ti€p xic cla (d) véi D thi két luan
bai todn khong ¢c6 PATU va ham muc tiéu khong bi chin trén mién PA (f— -oo,
doi véi bai todn min; f — +oo , d6i v4i bai todn max).
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Vidu 1 Gidi bai toan QHTT sau diy bing phudng phép hinh hoc.

f(x) = 2x; -2X, — min ( max)
3x, +2x, <12

Diy-2x, +x, <2
x; 20,x,20, x, <3

Gidi
Mién phuong 4n D, dudng muc (d), diém C va vectd n dugc x4c dinh nhu hinh vé.

* Trudng hop f— max: Tinh ti€n (d) theo huéng ;1) ta dudc d.x va tir do tinh dugc
Xmax = (4’0) s fmax = 8.

* Trudng hop f— min: Tinh ti€n (d) theo huéng ngudc lai véi n ta dudc dp;, va o
d6 tinh duge Xmm= (% 3) , foun = -5.

Vidu 2 Gidi bai toan QHTT sau diy bing phuong phédp hinh hoc.

f(x) = 4x; +2X, — min ( max)

2X, +X, 22

X; —2x, <4
x;20,x,20

D:

Gidi

Mién phuong 4n D, dudng mic (d), diém C va vectd n dugc xdc dinh nhu hinh vé.
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% Truong hop f— min: Tinh tién (d) theo hudng ngudc lai v6i n ta dugc dp, va tir
d6 tinh dugc Xy, = (t; 2-2t) v6i 0 < t < 1, fi, = 4. Tiic 12, PATU ng v6i trudng
hdp f— min 12 c4 doan thing AB.

% Truong hop f— max: Tinh tién (d) theo huéng n ta thay (d) va D khong c6 diém
ti€p xdc. Tic 12, hAm muc tiéu khong bi chin trén va bai todn khong c¢6 phuong
4n to1 uu.

Vidu 3 Gidibaitodn QHTT sau day bang phuong phdp hinh hoc.
f(x) = 50x; - 50x, — min (max)
4x, +3x, <18
D:q - X, +x, 2-1
x,20,x,20, x, <2

Gidi

Mién phuong 4n D, véc t6 1 = (1:-1)/ OC = (50:-50), dudng mc (d) nhu hinh v&.

N
s Truong hop f— min: Tinh ti€n (d) theo hudng ngudc lai v6i n ta dudc d;, va
tir 6 tinh dugc X . =(0:6), f.. = f(0,6)=-300.

5
s Truong hop f— max: Tinh ti€n (d) theo huéng n ta dudc d,,, va tir d6 tinh
duge X 12 tAp hop tat cd cdc diém thudc doan 4B nhu hinh vé&. Tinh dugc

X =+t1) vé1 0<t<1 va f,_ = f(1+t1)=50(1+¢)—50t=50.
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P 0 g f;fx};;f»_/

e

Bai tap
Gidi cdc bai tap toan QHTT sau ddy bing phuong phdp hinh hoc.
Bai 1.20 {(x) = X; + X, = min (max)
-3x;, +2x, <6
3x, +x, =23
x;, <3
Bai 1.21 {(x)=x; + 2X, — min (max)
X,  —-8x, <10
X, +X, 21
-Xx, +5x, <5
3x, +10x, <30
Bai 1.22 {(x) =-2x; + X, — min (max)
X, +X, >1
- X +2x, <4
2x, — X, <6
4x, +x, <20
x; 20 ;x,20
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Bai 1.23 f(x) = 2x; + 3X, — min (max)

X, +x, 22
2x, +3x, <12
3x, +x, <12

x; 20 3;x,20

Bai 1.24 {(x) = -3x; + X, — min (max)

x, —2x, < 2
-3x, +x, < 3

3x, +2x, =2 -6

2x, +5x, < 10

Bai 1.25
f(x) = 6x;-12x, = min (max)
2x, +3x, <18
Dij-x, +2x,>-2
x,20,x,20, x, <4

Bai 1.26 [1] f(x) = 2x; + 6X, — min (max)

4x, +x, 24
[2] < x, +2x, 25
6x, +4x, 26

[3] x;20,%x,2>20.
Bai 1.27 Giii bai todn ki€m soat 6 nhiém da 1ap & vi du 5 trong bai §1 .
(1) f(x,y) =1.400x +1.800y — min
2) { X +y <2.500.000
1,5x + 1,8y > 4.200.000
3) x20,y=>0
Bai 1.28 Mot cong ty do chdi sdn xuit hai loai xe do chdi : loai trung binh va loai
thugng hang. Khi sdn xudt, mdi xe trung binh cin 2 gid gia cong va 2 gid hoan
thién, con mdi xe thuong hang cin 2 gid gia cong va 4 gid hoan thién. Cong ty c6 2
nhan cong chuyén gia cong va 3 nhian cdng chuyén hoan thién, mdi nhan cdng lam
viéc 40 gid mdi tuan. Khi bdn, cdng ty 1di 30.000d mdi xe trung binh va 14i 40.000d
mdi xe thugng hang. Gid st moi sdn phd&m cla cong ty sdn xuit ra déu dugc ban
hét, hdi mdi tudn cdng ty nén san xuit mdi loai bao nhiéu xe dé thu 18i nhiéu nhat.
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$ 4. PHUONG PHAP PON HINH GIAI BAI TOAN
DANG CHUAN

Don hinh. Don hinh mot chiéu 12 doan thing va di€m cuc bién cla né 12 hai
diu doan thing. Pon hinh hai chiéu 13 tam gidc va diém cuc bién cta né cic dinh
cia tam gidc. Pon hinh ba chiéu 13 ti dién va di€m cuc bién cda né cdc dinh cla tf
dién. Téng quit, trong khong gian Euclide n chiéu ( n > 3), don hinh n chiéu 12 md
rong cta khdi niém tam gidc va tf dién; néi ré hon, don hinh 1a hinh c6 s6 dinh
nhiéu hon 1 so véi s& chiéu cda khong gian. Chinh xdc hon, trong tit cd cdc da dién
clia khong gian Euclide n chiéu thi don hinh ¢6 s6 it mit n-1 chiéu nhat. Nhu vy,
c6 thé néi don hinh 14 da dién don gidn nhat.

Phuong phdp don hinh do nha todn hoc My G.B. Dantzig dua ra nim 1947. Y tudng
co ban phuong phdp nay Ia tim nghiém t6i vu clia da dién cdc nghiém bing cdch thit
cdc dinh cta da dién, ma mdi dinh clia da dién nghiém ng v6i mot nghiém cd bin
cia hé phuong trinh rang budc. D€ viéc thit khong phdi md mim, ngudi ta xay dung
thuat todn dé di tr mot nghiém tiy y d&€n nghiém tot hon, tic 1a di dan tdi nghiém tdi
uu.

4.1. Cosé toan hoc cua phuong phap

Nhu trong bai § 2 ta dd bi€t, moi bai todn dang tong quat déu c6 thé dwa vé dang

chinh tic, moi bai todn dang chinh tic déu c6 thé dua vé dang chuin. Do do, ta chi

cdan quan tam xdy dung thudt todn gidi bai todn dang chudn. Ta c6 cic tinh chat

sau:

% Tinh chdt I: Baitoin QHTT dang chudn ludn c6 phuong 4n co ban.

% Tinh chdt 2 : S6 phuong 4n cd ban clia mot bai todn QHTT dang chuin 13 hitu
han.

% Tinh chdt 3: N&u bai todn QHTT c6 PATU thi ciing c6 phuong 4n cd ban t6i wu.

% Tinh chdt 4 : Diéu kién cin va dd d€ bai todin QHTT c¢6 PATU 1a ham muc tiéu
bi chiin dudi d6i véi trudng hdp f— min, bi chiin trén doi vé6i trudng hop f—>max
trén mién phuong 4n (tinh chit ndy ciing ding d6i v6i bai todn chinh tic néu thém didu

kién bai todn ton tai phuong 4n).

Khi gidi bai todn QHTT, ta c6 thé d6i ddu ham muc tiéu d€ bién trudng hop min vé
trudng hop max va ngudc lai. Tuy nhién, dé€ dé 4p dung, & diy chiing tdi sé& trinh
bay thuit todn cho ca hai trudng hgp min va max.

Moi bai todn QHTT dang chuin déu c6 thé danh sd lai cic 4n dé dugc bai todn cé
dang chuin nhu sau:
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(1) f(x)—Zcx — min (max)

X T A Xn Tt +a,x, =b
X +a X + +a = .
(2) 2 Zm:i-l m+1 2n""n véi b Z O, i _1 2
xm + amm+1xm+l teee F amnxn = bm

3) x20,j=1,2,..n
Phuong d4n cd ban ban daula x° = (by,..., by,0, ..., 0) va f(x") = > ¢;b; .

m JEN—
Véi mdi 4n Xj ta tinh cdc udc lugng: Aj = Zciaij —C; ,J=1n.Vicaccot 1, 2,..., m
i=1

A A A 1N 2, A L 2 7, g A . PR
cia ma trdn hé s6 1a cdc codt vectd don vi ting vdi cdc an cd bdn nén A, =0,i=1,m.

4.1.1. Bmh ly 1 (tiéu chudn t&i wu)
i) Truong hgp f— min : Néu A; <0, Vjell, 2,...., n} thi phiuong dn dang xét

x° 161 uu.

ii) Truong hgp f— max : Néu A; >0, Vje{l, 2,..., n} thi phuong dn dang xét
x° 161 uu.
Chitng minh
Xét mot phuong 4n bat kY x = (X1, ..., Xmy» Xt 1-+-»Xn), 12 €O :

f(x) = Zcixi + ZCjXJ ZC[ Zau Jj + ZCJXJ
i=1

j=m+1 j=m+1 j=m+1
m
= ebi- Y Deag+ Yo, chbl > Qe -
i=1 j=m+l i=1 j=m+1 j=m+l i=1
m n n
_ _ o
=D cibi- D AX; =f(x) - Y AX; .
i=1 j=m+1 j=m+1

< Trudng hgp f— min : Vi A; <0, Vje{l, 2,..,, n} nén f(x) = f(x°) - ZAJXJ > f(x°).

j=m+l1

Viay x°1a PATU.

< Truong hgp f— max : Vi A; 20, Vje{1,2,..., n} nén f(x) = f(x°) - D A;x; <f(x°).
j=m+1

Vay x°1a PATU. =
4.1.2. Dinh ly 2: (du hiéu bai todn khong c6 PATU)
< Trudng hgp f— min : Néu 16n tai A; >0 ma a; <O (i = 1,m) thi bai todn khong
c6 phuong dn 101 uu.
 Trudng hgp f—> max : Néu ton tgi A; <0 ma a; <0 (i = 1,m) thi bai todn
khong cé phuong dn t6i uu.
Chitng minh
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- n
« Trudng hgp f—> min : Gid st A, >0vaa;, <0 (i=1m). Doxi=bi- ) a;x; nén

véi phuong én x*ma x* =

Khi dé f(x")= ) c;b,
i=1

( khi k—+).

k véik>0vaj=v
! 0 véij=m+1,nvaj#v

3]
j=m+l1

,thi x;=b;—ayk>0(i=1,m).

—Zciaivk + ¢k = f(x°) —[Z:ciaiV - cvjk= f(x?) -A, k— -0
i=1 i=1

% Truong hgp f> max : Gid sdt A, <0vaa;, <0 (i= I,_m). Do x; =Db; - Za--x- nén

o RN
v0i phuong dn X" ma x; =

d6 f(x*) =D ¢;b;

i=1

m
- ZCiaivk +ck =
i=1

véik>0vaj=v

0 véij=m+1l,nvaj#v

7]
j=m+1

,thi x;=b;—apk>0(i= 1,m). Khi

f(x°) - [Z c,a;, — cV]k = f(x°) - A, k—>+00 (khi k—>+0)
i=1

Nhu vay, hAm muc tiéu khong bi chiin trén nén theo tinh chit 4 bai todn khong c6 PATU. ®

4.1.3. Dinh ly 3 (dau hiéu bai todn c6 thé diéu chinh d€ dugc PA t6t hon)

Trudng hgp f— min: Néu ton tai A;> 0
va moi A;> 0 déu ton tai a; > 0 thi ¢6
thé diéu chinh phuong 4n d€ dugc
phuong 4n co bdn mdi t6t hon. Hon nita,
dé ham muc tiéu gidm nhanh thi 4n dua
vao hé 4n co ban nén chon 4n dng véi
A;> 0 16n nhat.

Trudng hgp f— max: Néu ton tai A;<0
va moi A;< 0 déu ton tai ay > 0 thi ¢6
thé diéu chinh phuong 4n d€ duogc
phuong 4n co bdn mdi t6t hon. Hon nita,
dé ham muc tiéu ting nhanh thi 4n dua
vao hé 4n co ban nén chon 4n tng véi
A;< 0 nhd nhat.

Chitng minh

Ta chitng minh dinh 1y cho trudng hdgp f— min, trudng hdp f— max chitng minh
tuong tu. Moi bai todin QHTT dang chuin déu c6 thé ddnh s6 lai cdc 4n d€ dugc bai
todn dang chuin § trang 36.

Gia st phudng 4n c¢d badn x° = (by, by,..., by,0,..., 0) thda gid thi€t clia bai todn, f(x°)

m b.
=> ¢;b, . Pit A, = max A;, 4, =min{—
-1

J .
a 1v

b

P — T
,VO1 a,, >0}— .
aI'V

Xétvectd xX(A,)=(x;, Xy, .0y X, ...

j , x,) xac dinh nhu sau:

r#j=1,m

_ _ r
x;=b -a, ,

arv

x; =0, j=r hayv#j=m+1Ln

X L
a

rv

j=v
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RO rang X2 0,)= Ln.Dbé chiing minh x(4,) 1a phuong dn cd ban tot hon x° ta can
kiém tra x( A,) théahé phuong trinh rang budc (2) va f(x(4,)) < f(x°).

N n b b
e  VéGirang budci#r: x; + Zaijxj =b;-a,—+a,— =Db,
Jj=m+l a,, a,,

. b
e Véirangbudc i=rix,+ D ax;=a,— =b
j=m+1 v

m

. f(x(/”Lr))=i<:jxj = > ¢;(b, —a, ok )+ ¢y o,

j=1 r#i=l Iv v
m moca. b b
= chbl = z ! v L + CV r = CI'bI'
i=l rzi=l Ay a,,
b, X b a
=f(x") - —— D ca,, +cy——- b,
Q. rzi=1 v v
b, I b
= £(x°) - (Y ey, 0y) = F(x) - A,
a,, =1 a,,

Suy ra, f(x(4,)) < f(x°) khi A, > 0 va néu A, cang 16n thi f(x(4,)) gidm cang
nhanh. Nhu vay, dinh ly da dugc ching minh. u

Duya vao cdc tinh chit va cdc dinh 1y trén, ngudi ta xdy dung dudc thult todn don
hinh sau day.

4.2. Thudt toan don hinh.
Buée 1 Lap bang don hinh ban dau:

Hé |Héan |Phuongdn |C; €y orooes v Cy eennnenCpy A

s6 |cobdn |cdbin > SED SR Xy covermn X
£ *

C, X, bl A1l A2 et e D [y e djp 7L1
C*2 X; b2 A1 A2 cerrrerircie e Aoy cerernenns Ao 7\,2
¢ X’ l?r Ar] A coveereeeeeeeeeeeeeeenens . .......... A A
B ] b Al A2 eor ooerereereesemsereere e gy ceemeeeene A 2%
* * m

Cm Xm m

f(x) = f, Al Ao Ay A,
Trong do :

¢ x la ancobantht i,ie{l,2,..,m}.

¢ ¢ lahé sd clia 4n c¢o ban x| trong ham muc tiéu, i {1, 2,..., m} .
m m

¢f,=>cib,=<C B> A, =) cia; —c;(n€ucot j 1a cot ting v6i ACB thi A; = 0)
i=1 i=1

Budc 2 Kiém tra tinh t6i uu:
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Bai toan min

Bai toan max

a) Néu 4; <0 vj thi phuong dn dang xét
12 t61 vu va gid tri hAm muc tiéu twong
tng 1a gid tri t61 uu.

b) N&u 3A;> 0 ma a; <0 (i=1,m), thi
bai todn khong c6 phuong 4n tdi uu.

a) Néu 4; >0 vj thi phuong dn dang xét
12 t61 vu va gid tri hAm muc tiéu twong
tng 1a gid tri t61 uu.

b) N&u 3A; < 0 ma a; <0 (i=1,m), thi
bai todn khong c6 phuong 4dn t6i uu.

N&u cé hai trudng hop (a) va (b) khong x4y ra thi sang buéc 3.

Budc 3 Tim 4n d€ dua vao

Bai toan min

Bai toan max

Néu A, = max A, thi x, dugc chon dé
j

dua vao.

Né&u A, = min A; thi x, dugc chon d€ dua
]

BN

vao.

. 2 2 b Zy® 2z
Budc 4 Tim an dé dua ra: Tinh A4, =—,v6i cic a,, >0

a.

v

Né&u A, = min 4, thi x* dugc chon d€ dua ra. Phin tit a,, goi 1a phan tif truc xoay.

Budc 5 Bién ddi bing don hinh:

¢ Tréncothé sotathay ¢’ bingc, ; trén cot he 4n co ban ta thay x| bang x,.

¢ Bién cOt v thanh vectd don vi (phuong phap khit Gauss-Jordan dwa vao phdn ti truc xoay a,, ).

ajy

a

‘/hi— h, —> h;, véii#r.

rv

v/ Chia hang r cho phin tf truc xoay a,.
¢ Hang cudi cing céch tinh nhu budc 1. Tré lai budc 2.

0

% Luu vy Sau khi tim dudc mot PATU,

muon bi€t PATU nay c6 duy nhit hay

khong hoic mudn tim PATU mdi thi ta 1am nhu sau:

i)
A;# 0 thi PATU hién c6 duy nhat.

Trong bing don hinh cudi cling, néu moi 4n khong cd ban x; d€u ¢6 udc lugng

ii) Trong bang don hinh cudi cling, n€u tdn tai 4n khong co ban x, nao d6 c6 udc
lugng A, = 0 thi PATU hién c6 khong duy nhat. Khi d6, mu6n tim mot PATU

2* (g e N Y ~ R N N ~ N ~
mdi ta bi€n doi bang don hinh bang cach dua an x,vao, con an dua ra va cach

bién ddi giong nhu bude 4 va budc 5.
Vi du 1 Gidi bai toan :

X4
(2)
X5
(3)x20,j=13

(1) f(x)=2x;— Xy +2X3 —> min
+4x54

=1
=10
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Pay 12 bai todn QHTT dang chuin vdi hé 4n co ban twong tng 1 (x;, X,). LAp bang
don hinh rdi tinh todn theo cdc budc clia thuit todn ta dugc.

Hess | 1€40 | pacp 2 -1 2 M
cd ban X1 X5 X3
2 X1 7 1 0 I .(min)
-1 X5 10 0 1 1 10
Bing 1 f(x) =4 0 0 5
2 X3 7/4 1/4 0 1
-1 X 33/4 -1/4 1 0
Bdng 2 f(x) =-19/4 -5/4 0 0

Bai todn nay ¢6 ham muc ti€u min va A; <0, V; = 1,3 nén PA dang xét t6i uu. Vay

PATU X" = (xy, X, X3) = (05 33/4;7/4), fin = ~19/ . Hon nita, & bdng 2 &n khong cd
ban duy nhat1a x; c6 A; = -5/4 = 0 nén PATU x" =(0; 33/4;7/4) 1 duy nhat.

Vidu 2 Giai bai todn
(1) f(x) =4x; + X, - 2X3 —> max

2) X, +Xx; =8
X, —X, =5
(3) x20,j=13

Gidi

Pay 1a bai toan QHTT dang chuin vdi hé 4n co ban tuong ng 1a (xs, X,). Lap bang

don hinh rdi tinh todn theo cdc budc clia thuit todn ta dugc.

Hess | 1640 | pAcE 4 ! -2 A
cd ban X1 X5 X3

2 X3 8 0 i 1 8
4 X, 5 | 1 0
Bang 1 f(x) = 4 0 K 0
1 X5 8 0 1 1
4 X, 13 | 0 |
Badng 2 f(x) = 60 0 0 7

Bai todn nay c¢6 ham muc ti€u max va A; =2 0, V; = 1,3 nén PACB dang c6 t&i uu.
Vay PATU x" = ( xy, Xp, X3) = (13; 8; 0), fmax = 60. Hon nita, & bdng 2 4n khong co
ban duy nhat1a x5 ¢c6 A; =7 # 0 nén PATU nay duy nhAit.

Vidu 3 Giaibai toin QHTT
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(1) f(x) =x; - 2X, + X3 —> min
2) {Xl +2x, +x3 <12
2x;, +x, -—-x;3 <10
(3) x,>0,j=13
Gidi
TruSc hét, ta dua bai todn vé dang chudn.
(1) f(x) = x; — 2X, + X3 + 0x4 + 0X5 = min

@) {xl +2X, +X3 +X4 =12
2X;  +X, =X +x5 =10
(3)x>0,j= 15
He so | D640 | pacp 1 2 . 0 0 A
cd ban X1 X5 X3 X4 X5
0 X4 12 1 1 1 0 -l
0 Xs 10 2 1 -1 0 1 10
Bing I f(x) = 0 1 1 0 0
2 X 6 12 1 12 12 0
0 Xs 4 3/2 0 -3/2 -1/2 1
Bing2 f(x) = -12 2 0 2 -1 0

Bai todn nay ¢6 ham muc ti€éu min va A; <0, V; = B nén PACB hién ¢6 toi uu. Vay
PATU x" = (X1, X2, X3, X4, X5) = (0, 6, 0, 0, 4) va f;, = -12. Hon nita, § bdng 2 cac an
khéng cd ban x;, X3, X4 ¢6 cdc wdc lugng A, As, Ay déu 4m nén PATU x 1a duy nhAt.
Vi X4, X5 12 4n phu nén bd 4n phu x4, xs, ta dugc PATU ciia bai todn ban diu 1a x” =

(X1, X2, X3) = (0, 6, 0) va fi;, =-12.

Vidu 4 ( trudng hop bai todn khong cé phuong 4n t6i uu)
Gidi bai todn : (1) f(x) = x; + 2X, - X3 — max
2) -x; +2x, +3x; <10
X, +3x, +x3 25
(3) x20,j=13
Giadi

Pua bai todn vé€ dang chinh tic
(1) f(x) = X1 + 2%, - X3 + 0x4 + 0X5 > max
2 {—Xl +2x, +3x3 +X4 =10
X, +3x, 41X -Xs =35

(3)x20,j= 15
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N 2 N . 5X2 +4X3 +X4 _XS :15
Bién doi tuong duong (2°) ta dudc : (2°) <
Pay 13 hé phuong trinh chuin vdi hé 4n cd ban 13 (x4, x;) va cdc hé so tw do & vé&
phdi déu duong nén bai todn QHTT tuong tng c6 dang chuin.

Hess | Hean | pacp 1 2 -1 0 U
cd ban X1 X5 X3 X4 X5
0 X4 15 0 5 4 1 1
| X, 5 | 3 | o B
Bang 1 f(x) = 5 0 | 2 0

Bai todn nay c6 ham muc ti€u max va A; = -1 <0, a;5 = a5 = -1 < 0 né€n bai todn
khong c6 PATU.
Vidu 5 Giéi bai todn ( trudng hgp phuong 4n t8i uu khong duy nhat)

(1) f(x) = 5x; + 4%, + 5x3 + 2X4 + 1X5 + 3Xg — min

2x; +4x, +3x53 +Xx4 =152
(2) <4x, +2x, +3x,4 +X5 =60
3x, + X5 Xg =236
(3)x>0,j=16
Gidi
Bai todn c6 dang chudn, 1ap bang don hinh d€ gidi nhu sau:
Hé s6 Hé PA 5 4 5 2 1 3 A
ACB CB X4 X5 X3 X4 X5 Xg
2 X4 152 2 4 3 1 0 0 76
1 X5 60 4 2 3 0 1 0 15
3 Xg 36 l 0 1 0 0 1 12
Bang 1 f(x) =472 6 7 0 0 0
2 X4 128 0 4 7/3 1 0 -2/3 32
1 Xs 12 0 2 53 0 1 453 | 8
5 X1 12 1 0 1/3 0 0 1/3
Bing2 | f(x) =328 0 6 3 0 0 4
2 X4 104 0 0 -1 1 -2 2 52
4 X5 6 0 1 5/6 0 1/2 -2/3
5 x| 12 1 0 13 0 0 ' 86 |
Bing3 | f(x) =292 0 0 2 0 3

Bai todn nay c¢6 ham muyc tiéu min va A; <0, V; = 1,6 nén PACB hién c6 t6i vu.
Vay PATU X = (X1, X2, X3, X4, X5,Xg) = (12, 6, 0, 104, 0, 0) va f;, = 292. Hon nira,
trong bdng 3 4n khong cd ban x¢ ¢6 uwdc lugng Ag = 0 nén PATU x* khong duy
nhat. Ti€p tuc bi€n d6i bang don hinh dua 4n x4 vao 4n x, ra ta dudc.
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2 xs | 32 | -6 0 3 1 2 0
4 x, | 30 2 1 312 0 12 0
3 xs | 36 3 0 | 0 0 |
Bing4 | f(x) =292 0 0 ) 0 3 0

Trong bang 4, A; <0, V; = 1,6 nén PACB hién c6 t0i wu. Vay ta c6 mdt phuong dn
t0i tu m6i 1a X = (Xy, X2, X3, X4, Xs5,Xg) = (0, 30, 0, 32, 0, 36) va £, = 292.
% Luu v ( hién tugng xoay vong)

C6 trudng hop, sau mot s6 phép bién ddi bang don hinh ta gip lai PA cii v ham
muc tiéu ciing khdng ddi, trudng hop nay goi 12 hién tugng xoay vong. Tuy nhién,
trudng hdp nay rat hi€m gip trong thuc t&€ nén khong trinh bay céch gidi trong ti
li€u nay.
Bai tap
Bai 1.29
a) Gidi bai todn
(1) f(x) =x; — X5 — 2X4 + 2X5 —3Xg — min

X, +x, +X5 —Xg =2
(2) X, +X, +x, =12
Xy +2x, +4x5 +3x, =9

(3) x;20,j=16 PS: PATU x"= (0; 8; 0;3; 05 1) , fip = -17.

b) Gidi bai todn
(1) f(x) =X, — 3x3 + 2X5 — min

X, +X,  —Xj3 + X5 =7
(2) —4x, +4x; +Xx, =12
—5x, +3x; +Xs +x4 =10

(3) x;20,j=16 DS: Bai todn khong c6 PATU

Bai 1.30 Giai bai todan
(1) f(x) = 3x; — X, — 2X3 = max

-X; +3x, +X3 +Xx4 =7
(2) 13x;, —4x, +8x; + X5 =10
4x, —2x, +Xg =12
(3) x;>0,j=16 PS: PATUX =(5,4,0,0, 11,0), fu = 11

Bai 1.31 Giai bai todn
(4) f(x) = 2x1 + 5%, + 4x3 + 3X4 + 5X5 + X — min

X, +2x, +4x, +3X5 =152
(5) 4x,  +2x4 +3x5 +X4 =60
3x, +X4  +Xs =36

(6)x;>0,j=16 PS: PATU x'= (104, 12, 6, 0, 0, 0) , £, = 292
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Bai 1.32 Giai bai todn
[1] f(x) = 180x; + 120x, + 60x; — max
10x, +30x, + 2x, <200
[2] § 20x, +40x, +x, <500
25x, +20x, +3x; <250
[3] x;20,%x,>20,x32>0.
Bai 1.33 Giai bai todn
(1) f(x) = 3x; + 2X, + 5X3 > max
2x, =X, +4x5 <12
2) {4){ +3x, +6x, <18
1 2 3
(3)x>0,j=13
PS: PATU x'= (0, 0, 3), fuy = 15
Bai 1.34  Giai bai todn
(1) f(x)= -2X; + X, + X4 — min
X, +X, —Xj <15
2) +x, +x, +x5 +x, =27
2X, —X, —X, <18

3) x,20 (j=14)
Bai 1.35 Giai bai todan
(1) f(x)=2x;- X, +2X3 —> min

2) {Xl +4x, =7

X, +x3 =10

3) x20 (j=13)
Bai 1.36 Gidi bai todn

(1) f(x) = 4x; + X, -2X3 = max

2) {xz +x; =8

X, —X, =5

(3) x,20 (j=13)
Bai 1.37 Giai bai toan
(1) f(x) = x;-2X, + X3 —> min

X, +2x, +x; <12
)
2x,  +x, -—-x3 <10

3) x,20 (j=13)
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Bai 1.38 Gidi bai todn
(1) f(x) = x4+ X5+ 20 —> max
X, +2x, +3x5 =7
(2) <x5 —-x, —3x5 =2
X, +Xx, +Xx5 =2
3) %20 (j=15)
Bai 1.39 Giai bai todn

(1) f(x) = X3+ X, + X3 +5 — min

2x, +3x; <15
(2) {x;, +x, +5x; <20
2X, +X,4 +x, =0

3) x;20 (j=14)

Bai 1.40 Mot cong ty c6 k& hoach sdn xudt 3 loai san pham S, S,, S; tir 3 loai
nguyén liéu N;, N,, N5. Dinh mifc tiéu hao vé nguyén liéu cho 1 don vi sin ph?fm
mdi loai, 1¢i nhuin thu dugc cho 1 don vi san pham va s6 lugng nguyén licu tdi da
huy dong dugc cho G bang sau :

SP Pinh mdc tiéu hao cdc loai | S6 NVL tdi da
NVL nguyén liéu cho 1 don vi san | huy dong dugc
phdm mbi loai
S S, S;
N, 2 3 2 240
N, 1 2 1 200
N; 4 1 2 400
Lgi nhuén /1 d.vi SP 10 12 9
(100.000 dong)

Hiy 1ap k€& hoach sin xuat d€ thu Igi nhudn t3i da biét ring sdn phim sin xuit ra
déu c6 thé tiéu thu dugc hét. Tinh lugng nguyén liéu con thira sau khi sdn xuit va sd
tién 151 toi da.
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$5. PHUONG PHAP PON HINH GIAI BAI TOAN
MO RONG

D¢ giai bai tosn QHTT (P) ta dwa né vé& dang chinh tic (P). N&u bai todn (P) ¢6
dang chinh tic nhung chua phdi dang chuin, ta dung 4n gid d€ dua vé dang chuin
(Py) ( xem lai bai §2 muc 2.3) rdi gidi bai todn dang chudn. Khi d6, chi c6 thé xay
ra mot trong ba trudng hdp sau:

¢ Truong hop I: Néu bai todn md rong (Py) khong c6 PATU thi bai todn (P)
khong c6 PATU.

¢ Truong hop 2: Né&u bai todin mS rong (Py) ¢6 PATU va tit cd cdc 4n gid déu
bing 0 thi bé phan 4n gid va 4n phu ta dugc PATU ciia bai todn (P).

¢ Truong hop 3: Néu bai todn md rong (Py) c6 PATU va it nhaAt mot 4n gid nhan
gid tri dwong thi bai todn (P) khong c6 PATU.

,

s Chuy

i)  Muc dich ctia viéc thém vao cdc 4n gid 12 1am cho bai todn (Py) c6 dang
chuin. Vi th€, néu bai todn xuit phit da c6 sin mot sd 4n co ban thi chi can
thém 4n gid vio cdc rang budc chua c6 4n cd ban, tir d6 c6 ngay phuong dn cd
ban xuat phat.

ii) Khi gidi bai todn md rong, mdi khi mot an gid duge dua ra khdi hé 4n cd ban
thi s& khong dudc dua trd lai, vi th€ khong can chi y dén cdc cdt ng vdi cdc

an gid, va do d6 trén bang don hinh c6 thé khong cin ghi cdc cot tng v6i 4n

2

gia.
Vidu 1 Giaibai toan (P): (truong hop 1- ddy la bai todn 6 §4 vidu 4)
(1) f(x)= x;+ 2x, — X3 > max

2) -Xx; +2x, +3x; <10
X, +3x, +x3 25

3) x20 (j=13)
Gidi
Pua bai todn (P) vé dang chinh tic (P):
(1) £(x) = X; + 2X; - X3 +0x4 +0x5 —> max

W lmXp +2x, 43X +Xy =10
(2)
X, +3x,  +Xj -Xs5 =35

3)x20,j=15
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Bai todn (P) nay chua c6 dang chuin nén ta dua né vé dang chuin. Rang budc thi
nhat di c6 x4 12 4n cd ban nén ta chi cin thém 4n gid X4 vao rang budc thit hai. Khi
d6 ta dudc bai toan md rong (Py):
(I fu(x) = x1 + 2%, - X3 +0x4 +0x5 —MXx¢ — max
| TXp +2x, +3Xx3 Xy =10
(2 ){

(3")x20,j=16

Trong d6 M 1a s6 duong 16n tlly ¥, 16n hon bat ky s& nao can so sdnh véi né. Lap
bang don hinh d€ gidi:

Hé s6 Hé PACB 1 2 -1 0 0 Ai
ACB

X1 X2 X3 X4 X5

0 X4 10 -1 3 1 0 5

-M X6 5 | 1 -1 . —

2
3 0
Bingl| fux)=-5M | -M-1 | BVE2 | -M+1 0

M
773 1 213

0 X4 203 | -53 0 10
2 X 5/3 1/3 1 13 0 1/3
Bing2 | fu(x)=10/3 173 0 53 0 213
0 X 10 512 0 712 3/2 |
2 X2 5 -12 1 312 1/2 0
Bing3 | fu(x)=10 2 0 4 | 0

Bai todn (Py) c6 ham muc tifu max va A; =-2<0,a;;,=-5/2<0, a;; =-1/2<0nén

bai todn khong c6 PATU. Suy ra bai todn (P ) khong c6 PATU va do d6 bai todn (P)

ciing khong c6 PATU.

% Luuy Cé6 thé dua bai todn dang tdng quat (P) vé dang mé rong (Py) ma khong
can thong qua dang chinh tic (P).

Vidu2 Gidibaitoan (P): (truong hop 2)

(1) f(x)=6x; +8x, +9x35 +5x4 +6X5 — min
2) 2x, +x, +3x3 +2x, +x5 =6
X; +2x, +x3 +2x, +3x5 =10

3) x,20,j=15
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Gidi

Bai todn trén c¢6 dang chinh tic, nhung khong phdi dang chuin. Ta lap bai todn md
rong (Py) tuong tng nhu sau:

(1") fpm(x) = 6x; +8X5 +9x3 +5X4 +6X5 +M(X6 + X7) = min

2" 2x,  +x, +3x3 +2x, +X5 +Xx4 =6

X; +2x, +X3 +2x, +3X5 +x,=10

(3)x20,j=17

Trong dé M 1a s& duong rit 16n, 16n hon bat kY s& no cin so sdnh véi né.

Héss | He |PpA 6 8 9 5 6 N
ACB | CB
X1 X2 X3 X4 X5
M Xg 6 2 1 3 2 1 g |
M X, 10 1 2 1 2 3 5
Bingl | f(x)=16M | 3M-6 | 3M-8 | 4M9 | BMES | 4M-6
5 X4 3 1 12 302 1 12 6
M X, 4 1 1 2 0 2
Bing2 | f(x)=4M+15 | -M-1 |y 11 | 003 0 i
2 2
5 X4 2 5/4 1/4 2 1 0
6 Xs 2 12 12 1 0 |
Bdng 3 f(x)= 22 11 15 -5 0 0
4 4

ViMlasoratlén nén A; <0V j= 1,7 . PACB dang c6 (X, Xp, X3, X4, Xs, X6,X7) =
(0, 0,0, 2, 2,0, 0) 1a t6i wu. Do cdc 4n gid x¢ = 0, X; = 0 nén PATU bai todn (P) 1a
(X1, X2, X3, X4, X5) = (0,0,0, 2,2) va f;, = 22.
Vidu 3 Gidibaitodn (P): (truong hop 2)
(1) f(x) =6x; + 3x, + X3 = min
2x; +5x, + x5 <10
(2) 44x, -3x, +2x; =16
2x; +4x, +x; =8

(3) x20,j=13

Gidi
Pua bai todn (P) vé dang chuian: Thém vao rang budc thit nhat 4n phu x4 ta dudc 4n
cd ban thit nhat nén ta chi cin thém 4n gid xs, X¢ vao rang budc thit hai va thi ba.
Khi d6 ta dugc bai todn md rong (Py):
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(1) fpm(x) = 6X; + 3%, + X3 +0x4 + M(X5 + Xg)— min

2x, +5x, + X3 +X4 =10
2x, +4x, + Xj +X6 =8

3)x>0,j=16

Héso | Héan | PACB 6 3 1 0 A
cd ban X X» X3 X4

0 X4 10 2 5 1 1 5

M Xs 16 4 3 2 0 4

M Xg 8 * 4 1 0 4
Bdng 1 fu(x) = 24M M-3 | 3M-1 0
0 X4 2 0 1 0 1
M Xs 0 0 11 0 0

6 X 4 1 2 ' 0 8
Bdng 2 fiy (x) = 24 0 -11M-9 0
0 X4 2 0 1 0 1
M Xs 0 0 11 0 0
1 X3 8 2 4 1 0
Bdng 3 fy (x) = 8 4| -11M+1 0 0

Trong béng 3, vi M 1a s6 dudng 16n nén Ay < 0 V j = 1,6. PACB hién c6
(X1, X2, X3, X4, X5, Xg) = (0, 0, 8, 2, 0, 0) t6i wu. Trong hé &n cd ban chi con 4n gia xs
nhung x5 = 0 nén bai todn (P) ¢6 PATU 1a (x4, X5, x3) = (0,0,8) va f, = 8.

Vidu 4 Giaibai toan P: (truong hop 3)

(1) f(x) =2x; + X, — X3 > min

—-4x, —-x, +2x; = 12
(2) —2x;, +2x, -x5 < 10
1

X, —2x2 —5x3 = 23

(3) x,20 (j=15)
Pua bai todn vé dang chuin ta dudc bai todin md rong (Py):

(1) fu(x) =2x; + X5 — X3 +0x4 +0x5 +M(Xg + X7)—> min
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—-4x, —-X, +2x;3 —Xy + Xg =12
(2)  9-2x; +2x, —X4 + X5 =10
X,  —2x, —%x3 +x,=23
3) %20 (j=17)
Hess | He | PA | 2 1 -1 0 0 A
ACB CB X1 Xo X3 X4 X5
M xe | 12| -4 1 2 1 0 6
0 xs | 10 | 2 2 1 0 1
M x; | 23 1 2 172 0 0
Bingl | f(x)=35M |-3M-2| -3M-1 |BBMEI| M 0
1 X3 6 2 172 1 172 0
0 xs | 16 | -4 32 0 172 1
M X | B8 | o -9/4 0 -1/4 0
Bing2 | f(x)=35M | 0 |-94M-12| 0 |-1/4M+12| 0

Trong béng 2, A; <0 Vj nén bai todn md rong c¢6 phuong dn tdi uu. Vi PATU cla
bai todn mé rong cé 4n gid x; = 26 > 0 nén bai todn xuat phat (P) khong c6 phuong

an.

Bai 1.41

Bai 1.42

Gidi bai toan

Bai tap

(1) f(x) = 12x; + 8X, + X3 — min

2x,  +2x, +3x4

(2) ¢ x;  +4x, +x4
4x, +4x, +X;

(3)%20,j=14

+x, =10

BS: PATU x" = (0, 7/5, 12/5, 0) , i, = 68/5

Gidi bai todn

(1) f(x)= 3x;+ X5 - 3Xx3 > max

-3x,  2X4

3) x>0 (j=13)

=2
=5
=4
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Bai 1.43 Giéi bai toan

(1) f(x) = x; + 2X, — X3 = max

4x, —4x, +2x5 =2-6
(2) ¢x;, +x, +2x5 26

3) x20 (j=13)
Bai 1.44 Giai bai todn

(1) f(x) = Xy + 2%, + 3x3 + X4 > max

(2) 42x;,  +x, +5x, =20
X; +2x, +x3 +x, =10

(3) x20 (j=14)
Bai 1.45 Giai bai todn
(1) f(x)=-2x; + 3%, + X3 — 9x4, — max
3x, —-x, —4x; +2x, <9
(2) <7x, -3x, -7x, +5x, =14
4x, —-2x, —4x; +3x, =8

3) x,20(j=1,2,3,4)

Bai 1.46 Giai bai toan

(1) f(x)=3x; +4x, +2 X3+ 4X4 —> min

X, +x, +x, = 14
(2) {x, +5x, +3x, —4x, < 31
X, —-x, +x; +x, = 8

3) x120,%x,20,x3 20,x420
Bai 1.47 Giai bai toan
(1) f(x)=x, +8x, —3x, > max

x, +4x, -x; =4
(2) 92x, +2x, +3x, <14
2x, -3x, -x; 29

3) x,20, x,20 , x, 20
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§ 6. QUY HOACH NGUYEN

Quy hoach nguyén ( integer programming , viét tic IP) 13 bai todn quy hoach trong
d6 c6 tat cd hodc mot phan cdc bi€n bi ring budc chi nhan gid tri nguyén. Tic 1a bai

todn c6 dang tim x = (x4, X»,..., X,) €R" sao cho :

() f(x)= Zn:cjxj — min ( max)
i=1

<b,
(2) Zaijx_] Z bi L) i = 1, 2, XY m
=1 =b.

3) xj=20,j=1,2,.,n;xynguyén véij eJ {1, 2, .., n}.
¢ Néu J=1{1,2,.,n} thibaitodn goila quy hoach nguyén hoan toan (pure
integer programming ), ky hi¢u (PIP).
¢ NéuJ ; {1, 2, .., n} thi bai todn goi 1a quy hoach nguyén by phdn (mixed

integer programming ), ky hiéu (MIP).

Néu bai todan quy hoach nguyén c¢6 mién rang budc bi chin thi c6 thé gidi bai todn
bing cdch duyét tit cd cdc phuong 4n. Tuy nhién, n€u sd phuong 4n ndy kh4 16n thi
trong thyc t& ciing khong thé thyc duge, mic di c6 sy hd trg clia mdy tinh. Trong
lich st, viéc thudng 2% hat théc cho ngudi nghi ra mdn cd khong thé thuc hién la
mot minh hoa rit hay cho viéc nay.

Hién nay, phuong phap hiéu qua nhat dé gidi bai todn quy hoach nguyén 1a phuong
phdp nhdnh-cdgn. Chiing ta ciing tim hi€u phuong phap nay thong qua mot sd vi du
sau ddy. Vi ban doc di biét cdch gidi bai todn QHTT & cic bai trudc, nén dé€ cho
gon, chiing t6i khong trinh bay chi ti€t viéc gidi cdc bai todn QHTT tuong Gng trong
cdc vi du nay.

Vidu 1  Xétbai todn quy hoach nguyén hoan toan (PIP) sau day .

(1) f(x) = 5x; + 4x, > max

+x, <5
) X1 TXp
10x, +6x, <45

3) x120,x,2>20va xy, X, nguyén.
Gidi
Goi X, famax 140 lugt 12 PATU va gid tri t6i wu cia bai todn (PIP) ( néu c6).
% Gidi bai todn QHTT tuong ting: Bé qua diéu kién nguyén cda céc bién ta dudc
bai todan QHTT (LPO).
(1) f(x) = 5x; + 4x, > max
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2) { X;+X, <5
10x, +6x, <45
3) x120,x,20.
Gidi bai todn (LPO) ta dugc PATU la x’= (X1 5 X2) =(3,75; 1,25) , f,=23,75. Do f, =
23,75 nén fy.max < 23. PATU x° nay c6 x;= 3,75, X, = 1,25 khong nguyén nén c6
thé chon mdt trong hai 4n nay d€ phdn nhdnh.

< Phdn nhdnh: Chon an x,; d€ phan nhdnh ta dudc (c6 thé chon x,)

¢ V6inhdanh x; < 3 ta dugc bai todn
(LP1):

(1) f(x)=5x;+4x, > max

X;+X, <5
(2) 10x, +6x, <45
x; <3
(3) X120,X220.

% Gidi bai todn (LP1) ta dugc PATU
(x1;X2) =(3;2), f; =23. PATU nay
c6 cdc 4n déu nguyén nén
X :=(3;2) va fymax:= 23, nhdnh nay
dung.(stop)

¢ V6inhdnh x; > 4 ta dugc bai todn
(LP2):
(1) f(x) =5x; +4x, > max

X;+X, <5
10x,; +6x, <45
X, =24

2)

(3) X120,X220.

% Gidi bai todn (LP2) ta dugc PATU
la (x1;x5) =(4;0,833), f, =23,333 .

Pén day, 6 rang trong trong (LP2) khong thé c6 PA nguyén cla bai todn (IP) tot
hon so véi (LP1). Tuy nhién, néu mudn tim xem trong (LP2) con ¢6 nghiém nguyén
nio khac cdia bai todn (PIP) hay khong thi ta ti€p tuc phan nhdnh (LP2) d€ gidi nhu

sau.

¢ V61 nhanh x, < 0 ta dudc bai todn
(LP21):

(1) f(x)=5x;+4x, > max
X, +X, <5

10x, +6x, <45

X; 24,x, <0

3) x20,x,20.

% Gidi bai todn (LP21) nay ta dugc
PATU (x;;x,) =(4,5:0), f5; =22,5. Vi
fy1 =22,5 < 23 = f\max NEN trong
nhdnh nay khong thé c6 phuong 4n

2)

nao tot hon x .

¢ V61 nhdnh x, > 1 ta dudc bai todn
(LP22):

(1) f(x) =5x; +4x, > max
X, +X, <5

10x; +6X, <45 (e nay vo nghiém)

X, 24,x, 21

Xle,XZZO.

2)

3)
¢ Bai toan (LP22) c6 tap phuong an
rong.

Vay phuong 4n t6i uu ctia bai todan (PIP) la x*:=(3;2) va fymax:= 23.
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Ta tém tit cdc budc gidi bai todn (IP) qua so do sau:

[ Bai toan (IP) ]

A 4

B4 qua diéu kién nguyén
ta dugc bai toan (LPO)

A 4

Gidi bai todn (LPO) ta dugc PATU
(X1 5 X2) =(3,75; 1,25) , £, = 23,75

x?/ \124

(LP1) ¢6 PATU (x;; x,) = (LP2) ¢6 PATU (xy;x2)
(3:2), fi =23 = fymax . PAy =(4,0,833) , f, = 23,333
12 PATU cda bai todn (IP)
(stop)
XzS 0) X2 > 1
(LP21) c6 PATU (x;:x2) = (4,5;0), (LP22) ¢6 mién phuong 4n
f51 = 22,5 < 23 = f_max (StOP) rong (stop)

Vidu 2 Gidi bai todn quy hoach nguyén bd phan (MIP) sau diy bing phudng phap
nhanh can.
(1) f(x) =4x; + 5x, + 3x3 — max
3x; +4x; <10
(2) 12x, +x, +x5 <7
3x;, +4x, +x; <12

(3) x1, X, X320 va x;, x3nguyén

Gidi
Goi X, famax 140 lugt 1 PATU va gid tri t8i wu cia bai todn (MIP) ( néu cd).
< Giai bai todn QHTT tuong iing: B qua diéu kién nguyén clia cdc bién ta dugc
bai todn QHTT (LPO).
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(1) f(x) =4x; + 5x, + 3x3 — max

3x; +4x5
(2) 12x; +Xx, +X;4
3x; +4x, +X3

(3) X1, X2, X3 >0

<10

<12

Gidi bai todn (LPO) ta dugc PATU Ia x° = (X7 ; X2,5%3) =(0; 2,375; 2,5) , f, = 19,375.
PATU x’nay c6 x5= 2,5 khong nguyén nén 14y &n nay d€ phan nhénh.

< Phdn nhdnh: LAy 4n x5 d€ phan nhdnh ta dudc

¢ V61 nhanh x5 < 2 ta dudc bai todn

(LPI):
(1) f(x) =4x; + 5x, + 3x3 > max
3x, +4x; <10
) 2x,  +x, +x53 <7
3x; +4x, +x5 <12
Xy <2

(3) X1,X2,x320

% Gidi bai todn (LP1) ta dugc PATU
(X135 Xo3 X3) =(2/3;2;2), f; = 18,667.

¢ V61 nhanh x5 > 3 ta dudc bai todn
(LP2):
(1) f(x)=4x; + 5x, + 3x3 > max

3x, +4x; <10

) 2x;  +Xx, +x53 <7

3x, +4x, +x;5 <12
X323

(3) Xi,X2, X320

< Bai todn (LP2) c6 mién phuong
4n rong. (stop)
(Vi x3 > 3 nén 3x,; +4x3<10 khong thda)

Trong nhanh (LP1) ti€p tuc 14y x, d€ phan nhdnh.

¢ V61 nhanh x; < 0 ta dudc bai todn
(LP11):

(1) f(x) =4x; + 5x, + 3x3 > max

3x, +4x; <10
) 2x,  +x, +x53 <7
3x; +4x, +x5 <12

X;<2, %, <0

(3) X1,X2,x320

% Giai bai todn (LP11) ta dudgc
PATU (x;; X2; x3) =(0;2,5;2), f}; =
18,5. PATU nay thda x; va X3
nguyén :=(0;2,5;2),
fN-max = 18,5, nhung con phai so
sénh v6i nhanh (LP12).

nén x

Vay PATU cta bai todn (MIP) 12 x* = (0;2,5;2) , fN.max :=

¢ V61 nhdnh x; > 1 ta dudc bai todn
(LP2):

(1) f(x)=4x; + 5x, + 3x3 > max

3x, +4x; <10
) 2x;  +Xx, +x53 <7
3x, +4x, +x;5 <12

X;<2, x, 21

3) x1,X2,x320

% Gidi bai todn (LP12) ta dudgc
PATU (x;;x; x3) =(1;1,8125;1,75),
f1o = 18,3125 < 18,5=f\_max- Do d6
nhdnh nay khong thé c6 phuong
4n nguyén tot hon nhanh (LP11)
(stop)

18.5.
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Ta tém tit cdc budc gidi bai todn (MIP) qua so do sau:

[ Bai toan (IP) ]

B4 qua diéu kién nguyén
ta dugc bai toan (LPO)

A 4

Giai bai todn (LP0) ta dugc PATU  (xy;
X2:X3) = (0; 2,375; 2,5) , f, = 19,375

x:% \4323

(LP1) c6 PATU (X;; Xo; X3) (LP2) c6. mién phuong
=(2/3;2;2), £, =18,667 an rong (stop)
X1 0 12 1
(LP11) c6 PATU (x;; X2; X3) = (LP12) ¢c6 PATU (x; X2; X3) =
(0;2,5;2), f11=18,5:= fNumax (1;1,8125;1,75); f1, =18,3125<fN-max

Vidu 3  Gidi bai todn quy hoach nguyén hoan toan (PIP) sau day bang phuong

phép nhanh can.
(1) f(x)=x;— 3%, + 3Xx3 > max
4x,  -3x, <2
(2) <-3x; +2x, +x; <3
2x, -—-Xx, -—-x3 <4

(3) X1, X2, X320 va Xy, X, X3 nguyé€n

Gidi

Goi X, famax 140 lugt 12 PATU va gid tri t6i wu ciia bai todn (PIP) ( néu c6).

< Giai bai todn QHTT tuong iing: B qua diéu kién nguyén clia cdc bién ta dugc
bai todin QHTT (LPO).
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(1) f(x) =x; - 3x, + 3x3 = max

(3) X1, X2, X3 >0

Giai bai todn (LPO) ta dugc PATU 1a x’= (X1 3 X2,5%3) =(1/2; 0;9/2) , f, = 14. Do {, =
14 nén fy . < 14. PATU x° nay c6 x;= 1/2, x5 = 9/2 khong nguyén nén c6 thé chon

mot trong hai 4n nay d€ phan nhénh.

< Phdn nhdnh: Chon an x; d€ phan nhdnh ta dudc

¢ V6inhdanh x5 < 4 ta dugc bai todn
(LP1):
(1) f(x)=x; - 3%, + 3x3 > max

4x,  —3x, <2
-3x, +2x +x, <3
(2) 1 2 3
x;< 4

3) x1,%2,x320

% Gidi bai todn (LP1) ta dugc PATU
(X715 X25 Xx3) =(1/2;0:4), f; = 25/2.
Nhanh ndy c6 thé c6 PA nguyén
t6t hon X da c6 dugc & (LP2) nén
ta tiép tuc 14y x, d€ phan nhanh.

< Phédn nhdnh: Trong (LP1), 1y 4n x
¢ V61 nhanh x; <0 ta dudc bai todn

(LP11):
(1) f(x)=x; - 3%, + 3x3 = max
4x,  -3x, <2
-3x; +2x, +x3 <3
(2) 2x, -X, -—Xx; <4
Xy <4
x; <0

3) Xx1,X2,x320

% Gidai bai todn (LP11) ta dudgc
PATU (x;; X35 X3) =(0;0;9/2), f}, =
9. Vif;; =9 < fymax= 11 nén moi
PA nguyén & nhdnh nay déu
khong thé t6t hon x . (Stop)

¢ V6inhdnh x5 > 5 ta dugc bai todn
(LP2):
(1) f(x)=x;- 3%, + 3x3 > max

-3x;, +2x, +x; <3
(2) 1 2 3
X352 5

(3) X1,X2,x320

% Gidi bai todn (LP2) ta dugc PATU
la (x; ; x25 X3) =( 25 255), f, = 11.
PATU nay c6 cdc 4n déu nguyén
nén x =(2; 2; 5) va fymae= 11,
nén nhdnh nay dirng.(stop)

dé€ phan nhdnh ta dudc
¢ V61 nhdnh x; > 1 ta dudc bai todn

(LP12):
(1) f(x)=x;- 3%, + 3x3 > max
4x,  =3x, <2
-3x; +2x, +x3 <3
(2) 2x, -X, —Xx3 <4
X; <4
x; 21

(3) Xi1,X2,x320

% Gidi bai todn (LP12) ta dudgc
PATU 13 (xy; X2} X3) =( 1;2/3:4),
fi, = 11. Vi £, = 11 = f\max N€n
moi PA nguyén & nhdnh nay déu
khong thé t6t hon x . (stop)

Vay phuong 4n t6i uu bai todn (PIP) 1a X =(2;2;5) va frmax= 11.



Ouy hoach Nguvyén 64

Ta tém tit cdc budc gidi bai todn (MIP) qua so do sau:

[ Bai toan (IP) ]

A 4

B4 qua diéu kién nguyén
ta dugc bai toan (LPO)

A 4

Gidi bai todn (LPO) ta dugc PATU
(X1 ; X25X3) (1/2; 0;9/2) , f, =14

x?/ Xﬁ 5

(LP1) c6 PATU (xy; X»; X3) (LP2) c6 PATU nguyén
= (1/2;0:4), £, =25/2 (x15%25X3) =(25255)
fN-max := 11(stop)
X1 <0 1 >1
(LP11) c6 PATU (x;; X2} X3) (LP12) c6 PATU (x;; X2} X3)
= (0;0;9/2), f;; =9 (stop) =(1;2/3;4), f;, =11 (stop)

Vidu 4 Gidi bai todn quy hoach nguyén bd phan (MIP) sau diy bing phudng phap
nhanh can.

(1) f(x) =x; -Xx3 -X3 +X4 — min
2x, —-2x, +x3-x, <3

(2) 3%, -3x, —X3+x, =5
X; +3x, +x53+2x, =6

(3) X1, Xa, X3, X4 20 va x;, X, nguyé€n
Gidi
Goi X, famin 140 luct 12 PATU va gid tri t61 uu ctia bai todn (MIP) ( néu c6).

% Gidi bai todan QHTT tuong ting: Bé qua diéu kién nguyén cida céc bién ta dudc
bai toin QHTT (LPO).
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(1) f(x)=x;-X5 -X3 +X4 = min

2x, —2x, +Xx3-x, <3

(3) Xi, X X3,%X420

Gidi bai todn (LPO) ta dugc PATU Ia x’ = (X7 3 X2,:X3,X4) =(2,6; 1; 0;0,2) , f, = 1,8.
Do d6 fymin > 1,8. PATU x” nay c6 x,= 2,6 khong nguyén nén 18y 4n nay d€ phin

nhanh.

% Phédn nhdnh: Chon 4n x, d€ phan nhanh ta dugc

¢ V61 nhanh x; < 2 ta dudc bai todn
(LP1):
(1) f(x)=x;-X5 -X3 +X4 = min
2x, —2x, +Xx3-x, <3

2) 13x,

X,  +3x,

-3x, —X3+x, 25

+X3+2x, =6

(3) X1, X2, X37X420 7Xl£2

% Gidi bai todn (LP1) ta dugc PATU
(2;0,4; 0,8; 1), f; =1,8. PATU nay
con c¢6 an khong nguyén x, =0,4
nén ti€p tuc phan nhanh.

¢ V61 nhdnh x; > 3 ta dudc bai todn
(LP2):
(1) f(x) =x;-X5 -X3 +X4 — min

2x, —-2x, +x3-x4, <3

(3) Xi,X2, X3, X420 ,x%x,23

% Gidi bai todn (LP2) ta ducc két
qua bai todn khong cé phuong dn
(mién rang budc rdng), nhdnh nay
dung.(stop) .

% Phédn nhdnh: LAy an x, d€ phan nhdnh ta dudc

¢ V61 nhanh x, < 0 ta dudc bai todn
(LP11):
(1) f(x)=x;-X; -X3 +X4 — min
2x, —2x, +Xx3-x, <3
(2) 4{3x,
X,  +3x,
3) x1,X2,X3,%x420 ,x,52,x,50
% Gidi bai todn (LP11) ta dudgc
PATU (1; 0; 1/3; 7/3) == x_, f;; =3.
PATU nay c6 cdc 4n x;, x, déu
nguyén, nhdnh nay dirng.(stop).

+X3+2x, =6

¢ V61 nhdnh x, > 1 ta dudc bai todn
(LP12):
(1) f(x)=x;-X; -X3 +X4 — min

2x, —-2x, +x3-x4, <3

3) X1,X2,X3,X420 ,x;23,x,21

% Gidi bai todn (LP12) ta dugc két
qua bai todn khong cé phuong dn,
nhdnh nay diung.(stop).
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Ta tém tit cdc budc gidi bai todn (MIP) qua so do sau:

[ Bai toan (IP) ]

A 4

B4 qua diéu kién nguyén
ta dugc bai toan (LPO)

A 4

Giai bai todn (LPO) ta dugc PATU
(X1; X2,5X35X4) =(2,6; 1;0;0,2) , f, =1,8

xiS/ \4123

(LP1) ¢6 PATU (X3 X2,5X3:X4) (LP2) ¢6 mién phuong
=(2;0,4;0,8;1), f,=1,8 an rong (stop)

X2 0 221

(LP11) c6 PATU (X;; X2,3X3:X4) (LP12) ¢6 mién phuong 4n réng
:=(1,0,1/3;7/3), f11=3 := fN.min (stop)
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Bai tap tong ké&t chuong 1
Cau héi tric nghiém ( chon 1 trong cdc cAu A, B, C,D)

Cdu I Khing dinh ndo sau diy 12 sai?

A)

B)

©
D)

Bat ky bai todn QHTT nao ciing ¢6 thé xem nhu 13 bai todn QHTT dang tong
quat.

Néu mot bai todn QHTT dang chinh tic c6 hé phuong trinh rang budc 1a hé
phuong trinh chuén thi bai todn d6 c6 dang chuin .

Moi bai todn QHTT dang chuin déu c6 phuong 4n .

Moi bai todn QHTT dang chuin déu co dang chinh tic.

Céu 2 Cho bai todn QHTT v6i ham muc tiéu f — min va ¢6 mién phuong 4n la
tip D # . Khiang dinh ndo sau diy sai ?

A)
B)
©
D)

Néu ham muc tiéu bj chdn trén trén mién D thi bai todn c6 PATU.
Né&u mién D bi chin (gidi ndi ) thi bai téan cé PATU.

Né&u ham muc tiéu bi chdn dudi trén mién D thi bai todn c6 PATU.
Néu ham muc tiéu bi chin trén mién D thi bai todn c6 PATU.

Cdu 3 Cho bai todn QHTT v6i ham muc tiéu f — max va c6 mién phuong 4n 1a
tip D # . Khiang dinh ndo sau diy sai ?

A)
B)
©
D)

Né&u ham muc tiéu bi chdn dudi trén mién D thi bai todn c6 PATU.
Né&u mién D bi chiin (gi6i ndi ) thi bai téan c¢6 PATU.

Néu ham muc tiéu bj chdn trén trén mién D thi bai todn c6 PATU.
C4 b va c déu ding.

Céu 4 Khing dinh ndo sau diy ding ?

A)
B)
©
D)

Moi bai QHTT dang chuin déu cé phudng 4n.

Moi bai to4n qui hoach dang chinh tic déu c6 phuong 4n.
Né&u mot bai todn QHTT c6 phuong 4n thi sé c¢6 PATU.

Né&u mdt bai todn QHTT c6 PATU thi tdp phuong 4n bi chin.

Cdu 5 Gia st bai todn QHTT chinh tdc (P) dudc dua vé bai todn md rong (Py).
Khing dinh ndo sau diy sai ?

A)
B)
©
D)

Néu (Py) c6 PATU thi (P) ¢6 PATU.

Néu (P) c6 PATU thi (Py) c6 PATU.

Néu (Py) c6 PATU ma moi 4n gid déu nhan gi4 tri 0 thi (P) c6 PATU.

Néu (Py) ¢6 PATU ma moi 4n gid déu bing O thi bd phan an gid ta dudc
PATU cua (P).

Céu 6 Gia st bai toan QHTT dang tong quat (P) dugc dua vé bai todn QHTT dang
chinh tic (F) Khing dinh nao sau day sai?

A)
B)

Bi todn (P) c6 phudng 4n khi va chi khi (P) c6 phuong 4n .
Bi todn (P) c6 PATU khi va chi khi (P) c6 PATU.
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C) Ci A va B déu ding.
D) Ca A va B déu sai.

Cdu 7 Gia st bai todn QHTT tdng quét (P) dugc dua vé bai toin QHTT dang mé
rong(Py) . Khing dinh nio sau day sai ?

A) Néu (P) c6 PATU thi (Py) c6 PATU.

B) Né&u (P) c¢6 phuong dn thi (Py) c6 phuong 4n.

C) Néu (Py) c6 PATU thi bd phan 4n phu va 4n gid ta dugc PATU cia (P).

D) Néu (Py)khong c6 PATU thi (P) khong c6 PATU.

Cdu 8 Gia st bai todn QHTTdang tdng quat (P) dugc dua vé bai todn QHTT dang
mé rong (Py).Khing dinh nio sau diy sai?
A) Néu (P) khong c6 PATU thi (Py)khong c6 PATU.
B) N&u (Py) khong c6 PATU thi (P)khong c6 PATU.
C) Né&u (Py) c6 PATU ma c6 it nhat mot 4n gid nhan gid tri duong thi (P) khong
c6 PATU.
D) Bai todn(Py;) ludn c6 phuong an.

BAI TOAN QUY HOACH PHAN TUYEN TINH
Bail Gi4ibai todn (P)

(1) f(x) = 3x; + X, +2x54 s min

X, +3X, +2X;

X +2Xx, + X3 <8
@ 12x, +3x, +2x, 9
3) x;20,j=13
Gidi
bat yo = ! S Yy =yox; V6i j=13 (%)
X; +3x, +2Xx;4
Khi d6 bai todn tuong duong v6i bai todn (P ):
(1) g(y) = 3y1 +y2 +2y; = min
=8y +y; +2y,+y3 <0
(2) =9y +2y, +3y, +2y; <0
yi1+3y, +2y; =1
(3) yi ZO 7i=1,—37y0>0
Pua bai todn vé dang chuin
(1) gm(y) = 3y1 +y2 + 2y3 + Oys + Oys + My — min
—8yy +yy +2y, +y3 +y, =0
(2) =9y +2y,; +3y, +2y3 +ys =0

Y1 +3y, +2y;+ye =1
(3)y;>0,j=16,y,>0
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Lap bang don hinh d€ gidi ta dugc
Hé He PA 0 3 1 2 0 0 M|,
s6 | ACB | CB | 1y, yi ¥ ya Vs ys Ve 1
0 Vs 0 -8 1 2 1 1 0 0 0
0 ys 0 9 2 3 2 0 1 0 0
M Ve 1 0 1 3 2 0 0 1 1/3
Bing1 | ¢\ (y) =M 0 M-3 | 3M-1| 2M-2 0 0 0
1 V) 0 -4 12 1 1/2 12 0 0
0 ys 0 3 1/2 0 172 232 1 0 0
M Ve 1 12 12 0 172 232 0 1 | 1/12
Bing2 | g (y)=M | 12M-4 | *-3 | 0 M 3 | 3yt 0 0
2 2 2 2
1 V) 0 0 7/6 1 7/6 312 4/3 0
0 Yo 0 1 1/6 0 1/6 12 1/3 0
M Ve 1 0 512 0 32 9/2 4 1 2/9
Bing3 | gy(y) =M 0 |5vg] 0 |3y 3 2m3 | amed| 0
2 6 2 3
1 Vs 1/3 0 1/3 1 2/3 0 0 1/3
0 Yo 1/9 1 -1/9 0 0 0 -1/9 1/9
0 V4 2/9 0 -5/9 0 -1/3 1 -8/9 2/9
Bdng 4 1 _ _ 1
dng en(¥) ! 0 8/3 0 4/3 0 0 ! M

Aj<0 V j= 0,6 nén PACB hién c6 1a tdi uu .

Vﬁy PATU bai toan (P,) la Y(*) = (y07 Y, Y2, Y3) =(l’

Thay vao (¥) ta dugc PATU bai todn (P) : x = (0; 3; 0), fmin = 3

Bai 2

(bai todn qui hoach phan tuyén tinh)

9

1 1
07 _70 ) min =
3 ). & 3

1

Mot cong ty st dung 2 loai nguyén liéu N1, N2 d€ sin xuét ra 1 loai sdn phdm theo

2 cong nghé khdc nhau 1a CN1, CN2. Biét lugng nguyén liéu mdi loai hién c6; dinh

mtc tiéu hao cdc loai nguyén liéu, chi phi sdn xuit, luong sdn pham lam ra trong

mdt gid dugc cho trong bang sau:
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Nguyén S6 lugng DPinh mifc tiéu hao nguyén liéu
liéu nguyén liéu trong 1 gio
hién c6 (dv) CNI CN2
N1 300 3 2
N2 400 2 4
San lugng (sdn phadm/gid) 7 8
Chi phi (USD/gi®) 120 150

a) Hay 1ap mo hinh todn hoc bai todn tim k& hoach sdn xuit sao cho gid thanh sin
phdm 13 thap nhat.

b) Pua bai todn di 14p & cdu a vé bai todn quy hoach tuyén tinh.

c) Gii bai todn quy hoach tuyén tinh & ciu b rdi suy ra két qua bai todn & ciu a.
Bai 3 PE sin xuit 4 loai san pham S, Sy, Si, S, ngudi ta dung 3 loai nguyén liéu
Ni, N,, N5. Pinh mtc tiéu hao vé nguyén vt liéu cho 1 don vi sdn phAm mdi loai,
16i nhudn thu dugc cho 1 don vi sdn phdm va s& lugng nguyén liéu t6i da huy dong
dugc cho & bang sau :

SP Si S, S3 Sy S6 NVL t6i da
NVL huy dong
N, 4 2 2 3 34
N, 1 1 2 3 29
Nj 3 1 2 1 39
Lginhuancho | 9 10 14 12
1 d.vi SP

Hiy 1ap k& hoach sdn xuét d€ thu 1¢i nhuin tdi da.

Bai 4 Mot ngudi ¢6 10.000.000.000d mudn cho vay theo cédc loai hinh sau :
- Tiét kiém khong k¥ han, véi 13i suat 6,5%.
- Tiét kiém c6 ky han vdi 1di suit 8,5%.
- Mua tin phi€u vdi 1ai sut 10%.
- Cho tu nhan vay vé6i 14i sudt 13%.

Thdi gian ddo han cho 132 nhu nhau . cdc loai hinh dau tv déu c6 may rdi . D€ gidm
thi€u céc su rii ro, ngudi cho vay theo cic chi din sau :

a) Khong cho tu nhan vay qua 20% sd von.
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b)  S6 ludng cho vay trong tin phi€u khong dudc qua s6 cho vay trong 3 linh
vuc cho vay kia .

c) Itnhdt 30% s tién cho vay phdi thudc linh vuc tiét kiém c6 ky han va tin
phi€u.

d) Ty lé tién ti€t kiém khong ky han trén tién tiét kiém c6 ky han khong dudgc
qué 1/3.

Ngudi ndy mudn vay toan bod so tién . Cho biét k& hoach dau tu sao cho 1gi nhuin
t61 da?

Bai 5 Mot nha may chuyén sdn xuat hai loai phu tung P; va P,, cdc phu ting nay
dudc gia cong 1an ludt trong hai phan xudng A, va A,. Thdi gian tiéu thu cho viéc

sdn xuét trong cdc phan xudng dugc trinh bay trong bang sau :

an xudng A, A,

Phu tung
P, 10 16
P, 14 12

Thoi gian duge st | 1600 | 1800

dung / tuan

(don vi: gio)
Dién tich kho st dung 1a 1400 m®. Céc sin phdm khong dugc d€ chdng 1én nhau ,
mdi san phim P, cAn 5m% mdi sdn pham P, cAn 4m”. M3i tun c6 thé ban ra 140 san

phdm P, va 135 sin pham P,.

San pham bén ra cho mic 15i 120 USD d6i véi P, va 100 USD ddi véi P,.

Hdi : Mdi tudn phai sdn xuit bao nhiéu sdn pham P; va P, &€ nha may cé mic 15i
101 da ?

Bai 6 Mot cong ty sit dung 3 loai nguyén liéu N1, N2, N3 d€ sin xuit ra 3 loai sdn
phdm SP1, SP2, SP3. Biét I¢i nhuin clda mdi don vi sdn phidm, s6 lugng nguyén
liéu hién c6; dinh mic tiéu hao cdc loai nguyén liéu va lugng sadn phadm lam ra trong

mdt gid dugc cho trong bang sau:
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Nguyén S6 lugng DPinh mifc tiéu hao nguyén liéu trong 1 gid
liéu nguyén liéu
hién c6 (dv) SP1 SP2 SP3
N1 300 3 2 4
N2 400 2 4 1
N3 500 4 3 5
San lugng (sin phim/gic) 9 10 8
Loi1 nhudn(ddng/1 sin phim) 4000 3500 4500

Hiy 1ap mo hinh todn hoc bai todn tim k&€ hoach sidn xuét sao cho 1gi nhuin cao
nhat va gidi bai todn .

Bai 7 Mot nha mdy chuyén sin xuat hai loai sdn pham S, , S, va cdc sdn pham nay
dudc gia cong l1an luct trong hai phan xudng A, va A,. Thdi gian ( don vi tinh : gid )
cAn st dung cho viéc sdn xudt ra mdi don vi sdn pham trong cdc phian xudng dudc
cho trong bang sau :

Phin xudng A, A,
San phim
S, 12 18
S, 15 10
Thoi gian dugc st dung t6i da 140 120
trong 1 tuan

Gia st cac san phd&m sin xuit ra déu c6 thé ban hét vé6i 10i nhuin 1a 110 USD dai
vdi mdi san phdm S; va 150 USD d6i v6i mdi san pham S,. Héi mdi tudn phai sin
Xuit bao nhiéu sdn pham S; va bao nhiéu sdn pham S, dé nha mdy c6 1gi nhuin 16n
nhat?

Bai 8 Mot cong ty st dung 3 loai nguyén liéu Ny, N,, N3 d€ sdn xuit ra 1 loai sdn
phidm theo 2 cong nghé khdc nhau 13 CN1, CN2. Biét lugng nguyén liéu mdi loai
hién c6, dinh mic tiéu hao cdc loai nguyén liéu, chi phi sdn xuat, lugng sian phadm
lam ra trong mot gid dugc cho trong bang sau:

Nguyén S6 lugng DPinh mifc tiéu hao nguyén liéu
liéu nguyén liéu trong 1 gio
hién c6 (dv) CN1 CN2
N, 2500 40 35
N, 3000 25 30
N; 4000 45 40
Sdn lugng (sdn phaim/gid) 110 90
Chi phi (USD/gid) 180 160

Hiy tim k&€ hoach sdn xuit sao cho gi4 thanh sdn pham 13 thap nhat.
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Chuong 2

Bai to4n thuc t&

A\ 4

Lap mo6 hinh toan
hoc ta dugc bai
toan OHTT (P)

BAI TOAN QUY HOACH TUYEN TiNH POI NGAU

(2)

l(l)

Néu (P)

Pua bai todn (P) vé
bai todn dang chinh
tic — Dang chuén

chicd 2

hoc

.

4n thi l
c6 the e
gidi (P) Glaj bai todn dang Gidi bai
bing Ch“an, bang p}\‘“’dng todn doi
phuong phap don hinh ngiu (D)
phdp i
hinh

Suy ra két qua bai
toan (P)

l

Suy ra két qua bai
toan thuc t&

Lap bai
toan doi

ngiu

Néu (P) don gidn hon (D) thi ta gidi theo hudng (1); con néu (D) don gidn hon (P)
thi gidi theo hudng (2). Tdc 1a, trong hai bai todn (P) va (D), ta xem bai todn nao
don gidn hon thi gidi bai todn d6 trude rdi suy ra két qua bai todn con lai.
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Chuong 2
BAI TOAN QUY HOACH TUYEN TiNH POI NGAU

Trong chuong nay, ban sé hoc:
¢ Dinh nghia va qui tdc thanh ldp bai todn doi ngau.
¢ Lién hé gifta bai todn goc va bai todn déi ngdu.(csc dinh 1y d6i ngiu)
¢ Cdch tim nghiém ciia bai todn géc khi biét nghiém bai todn doi
ngdu va ngugc lai. ( dinh Iy do 1éch bit yéu)
1. DPinh nghia va quy tic thanh lap bai todn bai todn doi ngiu

Bai todn do6i ngiu ( Dual problem) clia bai toin quy hoach tuyén tinh goc

(primal problem) dudc dinh nghia va thanh 1ap theo quy tic (Bdng 2.1) nhu sau:

¢ N&u bai todn bén trdi clia bang 1a bai todn goc thi bai todn bén phdi 13 bai todn
ddi ngdu tuong tng.

¢ Ne&u bai todn bén phdi clia bang 12 bai todn géc thi bai todn bén trdi 12 bai todn
doi ngdu tuong Gng.

Bdng 2.1
Bai toan P (D) Bai toan D (P)
f(x) = D c;x; > max (1) g(y) = D b;y; = min (1)
j=1 i=1
) <b, >0
Rang budc thtt 1: Zaijxj >b; | (2) An tht i: y: | £0 (3%)
= =b, ty y
>0 . > c;
Antht j:x;| <0 (3) Rang budc thit j: Zaijyi <c;| (2)
tl\]y}/’ i=l =Cj

Céc cidp rang budc (2) va (3°), (3) va (2°) goi la cdc cidp rang budc ddi ngiu
ctia nhau.
* Nhén xét:
¢ Bai todn ddi ngiu clia bai todn d6i ngdu chinh 12 bai todn goc.
¢ M0bi hang cia ma trdn A = [aij men cia bai todn gbc xdc dinh mot rang budc
trong bai todn gdc. Con mdi cdt cla A xdc dinh mdt rang budc clia bai todn
doi ngau.
Vidu 1 Cho baitodn gdc (P):
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(1) f(x) = 6x;+4x,+ 5x3+ 3x4 — max
3x; + 2x,+ x3+ x4, <15
(2) < x;+ 2x,+ 2x;5+ 3x, =10
2X, 4+ X, + 2x3+ x, 212
3) x120,x,20,x5<0, x4tuyy
Lap bai todn doi ngiu (D) tuong ng clia bai todn trén.
Giai
Vi bai todn goc (P) ¢6 ham muc tiéu — max nén né twong ing véi bai & cot trdi clia
bdng 2.1 . Do d6 , bai todn d6i ngau (D) sé& tng vdi cot phdi clia bing :
(3) g(y)=15y;+ 10y, +12y; — min
3y, +y, +2y; 26 (vix,20)
@) 2y, +2y, +y; =24 (vix, 20)
y, +2y, +2y; <5 (vix;<0)
yi  +3y, +ys =3 (Vix,tuyy)
(5) yi1=20,y,tuyy, y3 <0 (vicédcrang budc cia (P) tuong tng 1a<, =, >)
Vidu 2 Cho baitodn gdc (P):
(1) f(x) = 8X;+ 9x,+ 6x3+ 8X4 — min
2X,+ X, + 2x3+ 2x, <54
(2) 9 x;+ 2x,+ x3+ 3x, =60
2, + X, + 3x3+ x, =48
3) x120,x,20,x3<0, x4tuyy
Lap bai todn doi ngiu (D) tuong ng clia bai todn trén.
Giai
Vi bai todn gdc (P) ¢6 hAim muc tiéu — min nén né tuong Gng véi bai & cot phai
cta bdng 2.1 . Do d6 , bai todn ddi ngiu (D) s& tng véi cot trdi clia bang :
(1) g(y) =54y, + 60 y, +48y; — max
2y, +y, +2y; <8
2 1Y +2y, +y; <9
2y, +y, +3y; =26
2y; +3y, +ty; =8

3) y1£0,y,tuyy,y;>0
2. C4c dinh ly doi ngiu
2.1. Dinhly 1 ( vé sy ton tai nghiém)

D6i véi cdp bai todn ddi ngiu nhau (P) va (D) chi c6 thé xdy ra mot va chi mot
trong ba trirong hgp sau day:

i)  C4 hai bai todn déu khong c6 phuong 4n.
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ii) C4 hai bai todn déu c6 phuong 4n. Khi d6 c3 hai cing c6 phuong 4n t5i uu va
gid tri ham muc tiéu d6i v6i PATU ciia ching bing nhau.

i) Mot trong hai bai todn c6 phuong dn, bai todn con lai khong c6 phuong 4n.
Khi d6 bai todn c6 phuong 4n sé& khong c6 PATU va ham muc tiéu clia né
khong bi chin trong mién phuong 4n.

< He¢ qua I: N&éu mot trong hai bai todn c6 PATU thi bai todn kia ciing c6 PATU

va gi4 tri t81 uu clia ching bing nhau.

% Heé qud 2: Diéukién cin va di dé hai phuong dn x° ciia (P) va y° ctia (D)
t61 vu 1a: f(x%) = g(y") 2.1)

2.2. Pinh Iy 2 (40 1&ch b yéu)

Diéu kién cin va di dé€ phuong 4n x° cta (P) va y° cia (D) t6i vu 1a:
m -
x?(Zaijy? —ch:O;jzl,n
i=1
y?(z%x? —biJ=O;i=1,_m
i1

(2.2)

3. Cach tim nghiém toi uu cua bai todn nay khi bi€t nghiém toi uu cua
bai toan Kia.
% Cdch 1: Dya vio (2.1) va (2.2) ta c6 thé tim nghiém tdi wu bai todn nay khi
bi€t nghiém t6i wu cta bai todn kia.
% Cdch 2: Chi 4p dung khi ching ta da gidi mot trong hai bai todn bing cich
1ap bang don hinh.
@ Truong hop da 1ap badng don hinh gidi bai todn gdc (P): Khi d6, phuong dn
c6 ban t6i vu clia bai todn doi ngdu y° = (y°,y3,....y>) dudc tinh theo cong
thirc

yi =A;+c¢;;1=1,2,.,m

trong d6 x; 1a &n co béan thd i trong bing don hinh diu tién, A; 12 hé s udc

lugng cla x; trong bang don hinh @ng v6i phuong én t6i wu (bdng don hinh

cudi cung), ¢; la hé sO clia 4n Xj trong ham muc ti€u bai todn (P).

@ Truong hop da lap bang don hinh gidi bai todn doéi ngau (D): Khi do,
phuong 4n co ban t6i wu cda bai todn goc x° = (x?,x3,...,x°) dudc tinh theo

cong thuc



Ouy hoach Tuyén tinh 77

trong dé y; 1a 4n co ban thi j trong bang don hinh diu tién, A; 1a hé s& udc
lugng cua y; trong bang don hinh ng véi phuong dn t6i wu (bdng don hinh
cudi cung), b; 1a hé sd ciia 4n y; trong ham muc ti€éu bai todn (D).

Vidu 3 Cho bai toan (P):

(1) f(x) =x; + 3%, + 3x3 > min

X, +2x, 22

2) 3x;, +2x, +x; =4
4x, =1

X, +x5 22

(3) x,20,j=1,2,3
a) Lap bai todn d6i ngiu (D)

b) Biét bai todn d6i ngiu (D) c6 PATU y°= (1, 0, 3/4, 0), Zmax =%1. Hiy tim PATU
clia bai todn gdc (P).
a) Bai todn doi ngau.
(1) g(y) =2y + 4y, + y3 + 2y4 —> max
yi  +3y, ys <1
(2) 2y, +Y, <3
Yo, +4y; +y, <3
3)  yi>0,i=14
b) Goi x°= (X, X5, X3) 12 PATU bai todn (P). Theo dinh 1y do l&ch bu yéu, ta c6:

1(x, +2x, —2) =0

0(3x, +X, +Xx; —4) =0

3/4(4x,  —1) =0 X, =2

0(x, + X3 -2) =0 < 1x,=0 ,fminzﬂ
4

(1 +30 40 -1) =0 |x=Y

x,21  +0  -3) =0

x50  +43/4 +0 -3) =0

Vidu 4 Cho bai to4n goc (P):

(1) f(x) = X1 + X5 + X3 + X4 + X5 —> min.

2x; +5x, +X; +Xxs =8

3) x>0, (j=15)
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a) Lap bai todn ddi ngiu (D).
b) Biét phuong 4n t6i wu ctia P 1a x° = (0, 1, 0, 2, 3), fuin = f(x°) = 6. Hiy tim

PATU bai todn doi ngau.

Gidi

a) Bai todn gdc c¢6 ham muc tiéu f — min nén né tng vdi cdt phdi ctia bang (2.1).

Ta suy ra dudc bai todn doi ngiu (D).

() g(y) =y + 3y, + 8y; — min.
3y, +5y, +2y; <I
yi  ty, +5y; <1
)3y, +y, +y; <=1
Y2 <1
y; =1

(3) y1, 2, ya tuy y.
b) Goiy° = (y?,y?,y?) 1a PATU bai todn (D). Do xJ= 1, x{= 2, x¢=3 nén theo
(2.1), ta co:

I(y; +y; +5y; -1) =0 |y =-5
2(y; -1) =045y, =1

3(y; - =0 |yy =1
Vay PATU ctia D 1a y°= (-5, 1, 1), Zpax = 6.
Vidu 5 Cho bai toan (P):
(1) f(x) =10x; + 8%, + 19x35 — min
2X;  +X, +Xx3 26
2) 13x, 12x, 22
X, +2x, +5x5 =5
(3) x;20,j=13
a) Lap bai todn d6i ngiu (D)
b) Gidi mot trong hai bai todn rdi suy ra két qua bai todn con lai.
Giai
a) Bai todn doi ngiu (D)
(1) g(y) = 6y; + 2y> + Sy; = max

2y, +3y, +y; <10
(2) 1y, +2y; <8
y, +2y, +5y; <19
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(3)y;i>0,i=13
b) Né&u gidi bai todn (P) ta phai thém vao 3 4n phu va 3 4n gid. N&u gidi bai todn
(D) ta chi cAn thém viao 3 4n phu nén s& don gidn hon gidi (P). Nhu vay, ta chon
gidi bai todn (D) trudc.
Pua (D) vé dang chuin ta dudc bai todn (D).

(1) g(y) =6y, + 2y, + 5y3 + Oy4 + Oys + Oy — max

2y; 43y, +y; +yy =10
2) 1y +2y, +Ys =8
yi  t+2y, +5y; +ye =19

(3)yi>0,i= 16

Lap bang don hinh d€ gidi ta dugc

HAé, Hé PACB 6 2 5 0 0 0 5
0| ABC Vi Yo Vi Yo ¥s e
0 V4 10 2 3 1 1 0 0 5
0 ys 8 1 0 2 0 1 0 8
0 Y6 19 1 2 5 0 0 1 19
Béang 1 g(y)=0 -6 -2 -5 0 0 0
6 Y1 5 1 372 1/2 1/2 0 0 10
0 ys 3 0 -3/2 3/2 -1/2 1 0 2
0 3 14 0 12 9/2 -172 0 1 28/9
Béng 2 g(y) =30 0 7 -2 3 0 0
6 Vi 4 1 2 0 2/3 -1/3 0
5 V3 2 0 -1 1 -1/3 2/3 0
0 Y6 5 0 5 0 1 -3 1
Béng 3 g(y)=34 0 5 0 7/3 4/3 0

Ta thdy A; >0, Vi = 1,6 nén (D) c6 PATU 1a (4, 0, 2, 0, 0, 5), Emax =34. Suy ra bai
todn (D) ¢c6 PATU 1a y°= (4, 0, 2), gmax = 34.

Theo dinh 1y do 1éch bu yéu, n€u x° = (x;, X,, x3) 12 PATU cua (P) thi ta c6:
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42x, +x, +x5 -6) =0 X1 :%
2(x1 +2Xx, +5x;4 —5) =0 & <x, :/
x;(4 +20 +52 -19) =0 x;=0

Vay PATU ctia bai todn (P) 1 x° = (74344 50) , fuin = 34.

Cdch khdc: Trong bing don hinh diu tién, 4n co ban thit 1, 2, 3 1an lugt 12 y4, ys, Ve
va trong bdng don hinh cudi cung cdc uwdc lugng tuong ng la
7 4

A, ZE’AS :?A6 =0 (cdc hé s6 trong ham muc tiéu by, = 0, bs = 0, bs = 0). Suy ra

X| = g+0:1,x2= i+0=§,X3=0+0=0. Vay phuong 4n t8i vu bai todn gdc (P)

3 3
1a x°=(%;4y;0),fmm=34.

Vidu 6 Cho bai todn qui hoach tuyén tinh (P):
(1) f(x) =4x; + 3%, + 4X3 —> min
2x; +3x, +4x, =28
(2) 4 X; +2x, +2x5 27
3x, +2x, +x5329
3) x120,x,20,x32>0.
Lap bai todn d6i ngau (D) tuong ¢ng. Gidi bai mot trong hai bai todn va suy ra két
qua bai todn con lai.
Giai
Bai todn doi ngiu (D) tudng ng:
(1) g(y) =8y + 7y, + 9y3 - max

2y, +y, +3y; <4
(2) 13y, +2y, +2y; <3
4y, +2y, +y; <4

(3) }’120,}’220,}’320
Néu gidi bai todn (P) ta phai thém vao 3 4n phu va 3 4n gid. Né&u gidi bai todn (D)
ta chi can thém vao 3 4n phu nén sé& don gidn hon gidi (P). Nhu vdy, ta chon gidi
bai todn (D) trudc. Pua bai todn (D) vé dang chinh tic (D) :
(1) g(y) = 8y1 +7y2 + 9y3 + 0(y4 +ys +ys) —> max
2y, +y, +3y3+Y, =4
(2) 3y, +2y, +2y;  +ys =3
4y, +2y, +y; +ys =4
3) yi20,i=16
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Bai todn (D) di c¢6 dang chuén nén ta dua s6 liéu vao bang don hinh dé€ giji.
Héso | Hé | PACB 8 7 9 0 0 0 A
ACB yi Y2 y3 2 ys Yo
0 v4 4 2 1 3 1 0 o | B8 |
0 ys 3 3 2 2 0 | 0 312
0 Ve 4 4 2 1 0 0 1 2
Bing 1 (y)=0 -8 -7 0 0 0
9 ys | 43 | 23 13 1 1/3 0 0 4
0 ys 173 | s34 0o 283 1 0 1/5
0 Yo 8/3 10/3 5/3 0 -1/3 0 1 4/5
Bing2 | g(y)=12 2 B o 3 0 0
9 V3 5/4 -1/4 0 1 172 -1/4 0
7 Y2 1/4 5/4 1 0 -1/2 3/4 0
0 Y6 9/4 5/4 0 0 1/2 -5/4 1
Bang3 | g(y)=13 3 0 0 I 3 0

Aj20,Vj= 16 nén PA dang c6 t61 Wu VA Yyay = (0;1/4;5/4;050;9/4) | gmax = 13.
Viay PATU cda bai todn (D) 1a VYmax =(Y1,¥2,¥3) = (0;1/4;5/4) va gn.x = 13.

%(x1 +2x, +2x; -7) =0

x; =1
—9) =0 < {x,=3

x;=0

RO
% Tim nghiém bai todn goc: Z(3x1 +2X, +X;

x,(4.0 + 2.% +%

Vay PATU cta bai todn (P) 12 Xmin =(X1,X2,X3) = (1;3;0) va i = 13.

—-4) =0

Cdch khdc: Trong bing don hinh dau tién, 4n co ban thit 1, 2, 3 1an luct 13 y4, ys, Ve
va trong bdng don hinh cudi lugng tuong Ung la
A, =1,A;,=3,A, =0 (cdc hé s6 trong hAm muc tiéu by = 0, bs = 0, bg = 0). Suy ra x;
=14+40=1,x%x,=3+0=3, x3 =0+ 0 = 0. Vay phuong 4n t6i wu bai todn gdoc (P) Ia
Xmin =(X1,X2,X3) = (1;3;0) va f,;, = 13.
Vidu7 Cho baitoan (P)

(1) f(x)=3x;+ 3%, + X3 = min

cung cdc udc

X, +5x, + x; <9
(2) <42x, -3x, +2x, =14
x, +4x, +x; =7

3) x>0,j=13
a) Lap bai todn ddi ngiu (D) tudng ting cla (P).



Ouy hoach Tuyén tinh 82

b) Trong hai bai todn, xét xem bai todn nao don gidn hon thi gidi bai todn dé roi
suy ra k€t qud bai todn con lai.

Giadi
a) Baitodn d6i ngiu tudng tng (D):

(1) g(y)=9y, +14y, + 7y, —> max

» +2y, +y; <3
(2) S5y, -3y, +4y; 3
»n 2y, +y; <1

IN

(3) 3, <0, y,tiy y, y;tiy y
b) Trong hai bai todn thi bai todn gbc don gidn hon vi: P& gidi bai todn gdc chiing
ta chi can dua vao mot 4n phu va hai 4n gid; dé gidi bai todn ddi ngiu ching ta
phai ddi ddu mot 4n 4m, ddi bién hai 4n tly y thanh 4 4n va dua vao 3 4n phu.
Pua bai todn gdc vé dang chuin (P,)
(1) fu(0)=3x1 +3X2 + X3+ 0X4 + M(x, +x,) > min  (v6i M la s6 duong 16n

tuy ¥)
X, +5x, +x,+x, =9
(2) <2x, -3x, +2x; +xg =14
X, +4x, + x, +x, =7

() x20,j=16
Lap bang don hinh (c6 thé khong can lap cot x.,x,)

Hé s6 | Hé 4an | PACB 3 3 1 0 M M
cd ban X1 X5 X3 X4 Xs X6 A
0 X4 9 1 5 1 1 0 0 9
M Xs 14 2 3 2 0 1 0 7
M Xg 7 | 4 | 0 0 | |
Bingl | fy(x)=2IM | 3M-3 | M-3 | 3M-1 0 0 0
0 X4 2 0 1 0 1 0 -1
M Xs 0 0 11 0 0 1 2
1 X3 7 1 4 1 0 0 1
Béing 2 fy (x) =7 2 | -11M+1 0 0 0 | 1-3M

Trong béng 2, vi M 1a s0 duong 16n nén A; <0V j = 1,6. PACB hién c6 cia bai
todn (P,)1a (Xy, X2, X3, X4, X5, Xg) = (0, 0, 7, 2, 0, 0) t6i wu. Trong hé &n cd ban chi
con 4n gid x5 nhung x5 = 0 nén bai todn (P) c6 PATU la (xi, X5, x3) = (0,0,7) va

fmin = 7
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T +2y,+y;-1)=0 »n=0
Theo dinh 1y do 1éch bu y€u ta c6:1 y,(0+5x0+7-9=0<1{ y,=t VteR.
y;(0+5x0+7-7)=0 v, =1-2t

Phuong 4n t8i uu bai todn d6i ngdu (D)1a: (y,,y,,y,) =(0,4,1-2¢),VteR ; g =7
Vidu 8 Cho baitoan (P)

(1) f(x) = 7x,+14x,+18x3—> max | a) Lap bai todn d6i ngau (D) twong tng cta (P).

x, +2x, + 2x; <3 b) Trong hai bai todn, xét xem bai todn nao don
(2) X, +2x, +2x, <1 gidn hon thi gidi bai todn d6 rdi suy ra két
4x, -3x, +10x, <3 qué bai todn con lai.

3) xtuyy,x, tuyy, x;, <0

a) Bai todn ddi ngiu tuong tng (D):
(1) g(»)=3y, +1y,+3y, > min

Vi +7, +4y, =7
(2)s2y, +2y, -3y, =14
2y, +2y, +10y, <18

3) »,20,y,20, y, 20
b) Trong hai bai todn thi bai todn ddi ngiu don gidn hon vi: D€ gidi bai toan ddi
ngiu chiing ta chi cAn dua vio mdt 4n phu va hai an gid; d€ gidi bai todn gdc
chiing ta phai ddi ddu mot 4n Am, d6i bi€n hai 4n tly y thanh 4 &n va dua vio 3 4n
phu.
Pua bai todn ddi ngiu (D) vé dang chuin (D,,)

(1) gy (»=3y1+y2+3ys+0ys + M(p, +y,)—> min (v6i M la s6 duong 16n

tuy y)
Vi +), +4y; +ye =7
(2) 22y, +2y, =3y, +y; =14
2y, +2y, +10y,+y, =18

Lap bang don hinh (c6 thé khong cin 1ap cot ys, y,)
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Hé s | Hé 4n |PACB| 3 1 3 0| M | M
cd bin vi| oy vi | va | ys | ve | M
M Ve 7 1 1 4 0 0 1 7
M ys 14 2 2 3 0 1 0 7
0 Va 18 2 2 10 1 0 0 9
Bingl | gu(y)=2IM |3M-3|3M-1 | M3 | 0 0 0
1 y2 7 1 1 4 0 0 1
M ys 0 0 0 11 0 1 2
0 Va 4 0 0 2 1 0 2
Béing 2 av (y)=7 2 0 1M+ | 0 0 | -3M+l

Trong bing 2, vi M 12 s& duong 16n nén A; <0 V j = 1,6. PACB hién c6 clia bai
toan (D,)1a (Y1, Y2, ¥3» Y4, Y5, Y6) = (0, 7,0, 4, 0, 0) t8i vu. Trong hé 4n co ban
chi con 4n gid ysnhung  ys = 0 nén bai todn (D) c6 PATU 1a (yy, y2, y3) = (0,7,0)
Va gmin = 7

Theo dinh 1y do 1&ch bu yéu ta co:

T(x; +2x, +2x, 1) =0 x, =1-2¢
&9 x,=t véimoitelR
% (2%0+2x7+10x0—-18) =0 X, =0

Phuong 4n t8i uu bai todn goc (P)1a: (x,,x,,x,)=(1-24,t,0),VteR; £, =7

Vidu9 Cho baitoan (P)
(1)  f(x)=12x, +14x, +36x, +23x, > max

2x, +4x;, +3x, <2
X <=5
(2) i
X, +x, +x; +2x, <-4
-3x, +2x, -9x; -5x, <2

3) x20,x,tuyy, x, <0, x, <0
a) Lap bai todn doi ngiu (D) tudng tng cla (P).
b) Trong hai bai todn, xét xem bai todn nao don gidn hon thi gidi bai todn d6
rdi suy ra k&t qua bai todn con lai.
Gidi

a) Bai todn ddi ngiu tuong ng cla (P) 1a (D):
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() g(y)=2y, -5y, —4y; +2y, - min

2y, +y, =3y,
) Y, tys 2y,
4y, +y; =9y,
3y, +2y, -5y,

>12
=14
<36
<23

3) y,20,y,20, y, 20, y, 20

b) Trong hai bai todn thi bai todn ddi ngdu don gidn hon vi: D€ gidi bai toan ddi
ngiu chiing ta chi cAn dua vao ba 4n phu va mot 4n gid; dé gidi bai todn goc chiing
ta phai ddi dau hai 4n 4m, d6i bi€n mdt 4n tly y thanh 2 4n va dua vao 4 4n phu va
2 &n gid. Pua bai todn ddi ngiu (D) vé dang chuin (D,,):

a1y g, =2y,-5y, -4y, +2y,+0y,+0y, +0y, + My, > min (v6i M la
s6 dudng 16n tly ¥)
2y, +yy =3y, — s +tyy =12
2) Yo tys +2y, =14
4y, +y; -9, *+ Ve =36
3 +2y; =5y, TV =23
(3) y;20,j=18
Lap bang don hinh (c6 thé khong can 1ap cot y,)
Hé Hé PA 2 -5 -4 2 0 0 0 M
0 AR g Vil Yo | ys | va | ys | ve | ¥ | ¥ | M
M Vg 12 2 0 1 -3 -1 0 0 1 6
-5 V) 14 0 1 1 2 0 0 0 0 -
0 Ve 36 4 0 1 -9 0 1 0 0 9
Y7 23 3 0 2 -5 0 0 1 0 23
3
Bing | g\(y)=12M-70 | 2M2| 0 | M-1 |3M20 .M | 0 | 0 0
1
2 i 6 1o | L | 3] 1 )1o0o]o |1
2 2 2
-5 V) 14 0 1 1 2 0 0 0 0
0 Ve 12 0 0 -1 -3 2 1 0 -2
0o | » 5 (oo | L | L} 3 o0 |1 |_3
2 2 2 2
B_”an gu(y) =-58 0 0 0 -15 -1 0 0 I-M

Trong bang 2, vi M 1a s duong 16n nén A; <0V j = 18.

PACB hién c6 cuia bai
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todn (D,,)1a (y1, Y2, ¥3, Y4 Y5, Ye» V7,Vs) = (6, 14,0,0, 0, 12,5,0) to1 wu. Vi 4n
gid y,= 0 nén bai todn (D) c6 PATU 1a (yi, y2, y3, y4) = (6, 14,0,0) va g_. =-58.

6(2x, +4x, +3x,-2)=0 x, =1

Theo dinh 1y do 1éch bu y&u ta c6: 14(x, +5)=0 & ax, =5
X;(4x6-36)=0 x;=0
x,(3x6-23)=0 x, =0

Phuong 4n t6i uu bai todn goc (P)la: (x,,x,,x,,x,)=(1,-5,000R; £ =-58

Bai tap

Bai 2.1 Cho bai toan goc (P):
(1) f(x) = 2x; + 4%, + X3 + X4 — max
X, +3x, +x3 +x, <I
@)1 —sx, _2x, <3
X, +4x5 +x, <3
3)x20(=14)
a) Lap bai todn doi ngiu (D) cia bai todn (P).
b) Gidi bai todn goc (P) va suy ra két qud vé bai todn d6i ngiu (D).
Bai 2.2 Cho bai to4an gdc (P):
(1) f(x) = 12x; + 15x, + 20x3 — min
X, tX, +x; =2
(2)<x;  +x, +2x;3 23
X, +2x, +2x5 =23

3)x;20,x,>20,x5>0
a) Lap bai todn ddi ngiu (D) cia bai todn (P).
b) Gidi bai todn ddi ngiu va suy ra két qua bai todn gdc.
Bai 2.3 Cho bai to4n gdc (P):
(1) f(x) =27x; + 50x, + 18x3 — max
X,  +2x, +x5 =<2
(2)4-2x, +x, -x5 <4
X,  +2x, —-x; <=2

(3) X, Xty ¥, X3 <0

a) Lap bai todn ddi ngiu (D) tudng tng cla (P).

b) Trong hai bai todn, xét xem bai todn nao don gidn hon thi gidi bai toan d6

roi suy ra k&t qué bai todn con lai.
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Bai 2.4 Cho bai todn goc (P):
(1) f(x) = - 2x; + X, + X4, = min
X;  tX, —X3 <15
(2)9x; +Xx, +x;3 +x, =27
2X; =X, —Xjy <18
3)xj20(=14)
a) Lap bai todn ddi ngiu (D) tudng tng cla (P).
b) Trong hai bai todn, xét xem bai todn nao don gian hon thi giai bai todn d6
rdi suy ra k&t qué bai todn con lai.
Bai 2.5 Cho bai todn d6i ngau (D):
(1) f(x) = 2y; + 3y, + 3y; > max
i +ty, ty; <12

(2) 3y, +y, +2y; <15
y, +2y, +2y; <20

B)yi=03G=13)
a) Lap bai todn gdc (P) tudng tng cia (D).
b) Trong hai bai todn, xét xem bai todn nao don gian hon thi giai bai todn d6
rdi suy ra k&t qua bai todn con lai.
Bai 2.6 Cho bai todn goc (P): (1) f(x) =3x; + 4x, + 2x3 — max
X; +X, +x;3 <12
(2) 1x, +x, +2x;5 <15

2x, +Xx, +2x;3 <20
3) x120,x,20,x3 =20
a) Lap bai todn doi ngiu (D) tuong ng ctia (P).
b) Trong hai bai todn, xét xem bai todn nao don gidn hon thi giai bai todn d6
roi suy ra k&t qua bai todn con lai.
Bai 2.7 Cho bai todn quy hoach tuyén tinh sau :

f(x) =3x; + 2X, + X3 = Min
2X; + X, + 3X3 > 10
X; + 4x, + 4x3 > 8
3x; + 2X, + 6x3 > 12
xj 20 (j=1.3)

a). Gidi bai todn trén.
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b). Vi€t bai todn ddi ngiu . Tim PATU ctia bai todn d6i ngau.
¢). bai todn di cho ¢6 PATU duy nh4t khong ?
Bai 2.8 Cho bai todn quy hoach tuyén tinh sau day :
f(x) = x; + X, + 3X3 + 2X4 — max
X1 +2X, + X3 + 2X4 10
2X1+ Xo + 3X3 + 4x4 9

X] +2X, +2X3 + X4 =8
xj 20(j=1,2,3,4)

IN

a) Gidi bai todn trén.
b) Tim phuong 4n t6i wu khidc (néu cé).
c) Viét bai todn d6i ngiu va tim phuong 4n t8i uu clia bai todn doi ngau.
Bai 2.9 Cho bai toan QHTT sau :
f(x) = x; - 2X, + X3 — max
X| - 2X, + X3 =2 4
2X, + 3x3=9
X] - Xo +x3 <3
x; 20 (j=1,2,3,4)

a) Giai bai todn trén .
b) Viét bai todn dbi ngiu clia bai todn trén va gidi bai todn ddi ngiu .

Bai 2.10 Mot xi nghhiép san xuat 3 loai sdn pham A, B, C vdi cdc s6 liéu nhu sau :

Loai sdn phim A B C
Gié béan (1.000 d/dv ) 32 50 58
Chi phi sdnxuat (1.000 d/dv ) 20 30 40
Thai gian hoan tat SP (gid /dv) 1 2 3

Biét ring xi nghiép hién c6 s6 von ding cho sdn xuit 1a 3 triéu doéng, quy thdi
gian sdn xuAt 12 180 gid va theo cdc hop dong da ky k&t v6i khach hang, yéu
ciu sdn phaAm A phdi c6 lugng san xuat it nhat 12 100dv. Gid s moi sdn phadm
san xuit ra déu tiéu thu dugc hét.

a) Tim k& hoach sdn xuét cho tong 1di nhuan 16n nhat.

b) Tim phuong 4n t6i uu khdc clia bai todn (néu c6).

c) Viét bai todn d6i ngiu va tim phuong 4n t6i wu clia bai todn doi ngiu.

Bai 2.11 (3 diém) Cho bai todn goc (P):
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(1) f(x)=x;-2X, + 2X3—> min

-x, +4x, —4x; = 12
(2) < x -x, —-x; < 5
-2x, -x, +x; = 23

(3) Xlzo,XQZO,X3 >0

a) Lap bai todn d6i ngiu (D) twong tng cta (P).

b) Gidi mdt trong hai bai todn roi suy ra két qud bai todn con lai.

Cau héi tric nghiém
( chon mét trong 4 cau: A, B, C,D)

Cdu 1 Khing dinh ndo sau diy sai?

A)

B)

©

D)

Néu bai todn ddi ngiu c6 ham muc tiéu max thi bai todn gdc ¢6 haim muc
ti€u min.
N&u bai todn d6i ngidu c¢6 hAm muc tiéu min thi bai todn gdc ¢c6 ham muc
ti€u max.

Zy° R - N A e X A IS A N N 2 2, N N
Véi moi cdp rang budc dodi ngau, néu rang budc nay la dang thdc thi rang
budc kia tuy y.

N&u bai todn gbc c¢6 dang chinh tic thi bai todn ddi ngiu ciing c6 dang chinh
tac.

Cdu 2 Cho (P) va (D) 1a hai bai todn ddi ngiu cta nhau. Khing dinh ndo sau ddy

sai?
A)
B)
©
D)

Né&u (P) khong c¢6 PATU thi (D) khong ¢6 PATU.

Néu (D) khong c6 PATU thi (P) khong c6 PATU.

Néu (D) khong c6 phuong 4n thi (P) khong c6 phuong 4n.
Né&u (P) ¢6 phuong 4n t8i wu thi (D) c6 PATU.

Cdu 3 Cho (P) va (D) 1a hai bai todn d6i ngiu ciia nhau. Khing dinh nio sau diy

sai?
A)
B)

©

D)

N&u cé hai bai todn c6 phuong 4n thi ching cing c¢6 PATU.
NE&u ca hai bai todn ¢c6 PATU thi gid tri ham muc tiéu d6i véi PATU cla
ching biang nhau.

Né&u mot trong hai bai todn d6i ngiu nhau cé phudng 4n t6i vu thi bai todn
con lai ciing ¢6 phuong 4n t6i wu.

Né&u (P) khong c6 phuong 4n thi (D) khong c6 phuong 4n.
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Cdu 4 Cho (P) c6 ham muc ti€u f(x) va (D) c6 ham muc ti€u g(y) 1a hai bai todn
ddi ngiu cta nhau . Khiang dinh nio sau day sai?

A) Né&u hai phuong 4n x° cia (P) va y° ciia (D) t6i vu thi £(x°) = g(y).

B) N&u hai phuong 4n x° cia (P) va y° cia (D) thda f(x") = g(y°) thi ching 1a
phudng 4n t6i wu.

C) Ca A va B déu diing.
D) Ci A va B déu sai.

Céu 5 Cho (P) va (D) 13 hai bai todn ddi ngiu cta nhau. Khiang dinh nio sau day
sai?

A) Néu (P) ¢6 phuong 4n va haim muc tiéu khong bi chin thi (D) khong c6
phuong an.

B) Néu (D) c6 phuong 4n va ham muc tiéu khong bi chiin thi (P) khong c6
phuong an.

C) Néu (D) ¢6 phuong 4n thi (P) cling ¢6 phuong 4n.
D) Bai todn (P) c6 PATU khi va chi khi (D) c6 PATU.

Bdng 2.2

Baitoan P

Baitoan D

f(x) = Zn:cjxj—)min (1) gly) = ibiyi%max (1)
pa i=1
<b, <0
Rang buoe thtt it Y ayx; |2 b, | (2) Knthd i:y, | 20 3
= =Db; wy'y
20 . <c,
Antht j:x;| <0 3) Rang bude thit j: Y azy; |>¢; | (27)
thy y - =C;
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BAI TOAN QUY HOACH TUYEN TiNH CO THAM SO

Trong thuc t&, do c6 mot s6 diéu kién kinh t€ va k§ thuat khong xdc dinh nén md
hinh bai todn tuong dng 13 bai todn quy hoach tuyé&n tinh ma cdc hé s6 c6 chita
tham s6. P& gidi bai todn nay, chiing ta xem tham s6 la cdc s6 khong doi rdi 1ap
bang don hinh gidi binh thudng. Tiép theo, trong cdc bing don hinh 1ip dudc,
chiing ta tim cdc khodng bi€n thién ctia tham s6 d€ phuong 4n co ban cé dudc 1a
phuong 4n t81 wu hodc bai todn khong c6 phuong 4n t6i vu. Bing cdch do, ching
ta s€ giai dugc bai todn.

Giai cdc bai todn quy hoach tuyén tinh c6 tham s6 t sau day.

Bai 1
(1) f(x) = 10x; +3x; -2X3 +tx4 +2X5 +4X¢ — max
X tx, —Xx +x; +2x, =2
(2) <2x, +x, —-x, +2x5 +x, =3
4x, +6x, —6x, +3x; +4x, =18
(3) x,20,5=1,2,3,4,5,6
Bai 2
(1) f(x) = tx; +12x, +(4-t)x3 +10x4 — min
2x, +3x, +x; +x, <40
(2) 12x, +x, +3x; +2x, =20
X, +2x, +x; +2x, =224
(S)X_] 209] = 1’ 2, 394
Bai 3

(1) f(x) = 2x; +tx, +(3-t)x3 — max

x, +2x, +3x; +x, =12
(2) <2x, +3x, +x, >9
2x,  +x, +2x, >15

(3)x;20,;=1,2,3,4
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Chuong 3

BAI TOAN VAN TAI

Trong chuong nay, ban sé hoc:

¢

¢

¢

¢

Bai todn van tdi cAn bing thu phat.

Céch tim phudng 4n cyc bién ban diu.
Thuat todn “quy 0 cudc phi cac 6 chon™.
Thuit todn thé vi.

Bai todn van tdi ¢c6 ham muc tiéu cuc dai.
Bai todn van tdi khong cAn bing thu phat.

Bai todn van tdi c6 6 cAm.

Nhiéu bai todn trong thuc t& c6 dang bai todn van tdi hAim muc tiéu cuc dai hay bai todn cé

A ~ 7 2 . LN A < ~. 2 N e 2 N N A 2 c 9 7 P 2
0 cadm. Do d6, cdc ban sinh vién can nam viing c4c bai todn nay va thuit todn giai n6 dé cé

thé ng dung vao thuc t& tot hon.

Thuat todn “quy O cudc phi cdc 6 chon” va “thuat todn thé vi” c¢6é do phic tap tinh todn

twong duong nhau. Co s& todn hoc cla thuat todn “thudt todn thé€ vi” phifc tap hon cd s§

toan hoc cda thuit toan “quy 0 cudc phi cdc 6 chon”™.
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§ 1. BAI TOAN VAN TAI CAN BANG THU PHAT

1.1-Noi dung va mo hinh todn hoc bai todn van tai.

% N§i dung bai todn: Gia st

¢ Cém noila Ay, A,,...,A, cung cAp mdt loai hang héa nao dé véi khdi lugng tuong
tng 13 ay, as,..., ay,. (gid st don vi 1a tn ).

¢ Cung lic d6 c6 n noi 1a By, B,,..., B, tiéu thu loai hang d6 véi khdi lugng yéu ciu
twdng ng 1a by, b,,..., b, (tan).

¢ Ta goi A; 12 diém phét hang thit i (i =7,m) va B; 1a diém thu hang tht j(j =1.x).

¢ Chi phi chuyén chd mot tdn hang tir A; dén B;1a c; dong. Ma trdn C = (ci].) goi

la ma trdn cudc phi.
Néu tdng lugng hang cAn phdt di & cdc di€ém phdt bing tong ludng hang thu vé & cdc
di€ém thu (Z a, = ij) thi bai todn goi 12 bai todn van tdi cdn bang thu phdt. Ngudc
lai ta goi 12 bai todn khong cdn béng thu phdt.
Trong bai §1 nay, d€ cho don gidn ta chi xét bai todn cin bing thu phat. Bii todn
khong cin bang thu phadt s& xét § cac muc sau.

Hiy 1ap k&€ hoach van chuyén hang tif mdi di€m phdt dé€n mdi diém thu bao nhiéu
hang dé:

- Céc diém phdt déu phat hét hang.

- Cdc di€m thu déu nhan dd hang yéu cau.

- Téng cudc phi phai tra 1a it nhat.
% Phdn tich bai todn: Dit x;;1a s0 tdn hang chuyén tir A; d&n B;.

¢ Luong hang van chuyén tir mdi di€m phit d€n mdi di€m thu khong

am: x; > O(i =lm,j= l,n)
¢ Tdng lugng hang phat di tir A; dén tat cd cdc B; la:
Xy Xy Ho X, X, = DX,
j=1
Vi cdc diém phét phai phat hét hang nén ta c6 : Y x, =a; (i=1,m)
=
¢ Tdng lugng hang thu vé B; tlr tat ¢ cdc A; 1a:

m
Xy Xy, F Xy X, = le.j
i=1

Vi cdc diém thu phai thu dd hang néntacé: 3 x, =b; (j=1n)
j=1
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¢ To6ng cudc phi phdi tra: ZZC

i=1l j=1

~ N N ?2 N ~
;X;; - Tong nay cang nho cang tot.

Tu cdc phan tich trén, ta ¢c6 mo hinh bai toan:

(1) f(x)= Zchjx1]—>m1n

Yy =afi=im)
2 {-
Zl b;(j=1T.n)

(3) x;, 20 (z zl,m;j zl,n)

Mot ma trdn X = (xij )mxn

thda (2) va(3) goi la mdt phuong dn cla bai todn van
tdi. Mot phuong 4n thdéa min (1), tifc 12 t6n cuSe phi nhd nhat so v6i moi phudng
4n, goi 12 phudng 4n toi wu.

1.2. Dit bai toan dudi dang bang

1.2.1- Nhdn xét: Bai todn van tdi 1a bai toan QHTT nén c6 thé gidi nhu &  chuong

1. Nhung khi d6 s& 4n kh4 16n (mxn 4n chinh va m + n 4n gid) va s6 rang budc ciing

16n (m + n rang budc) nén viéc gidi bing phuong phdp don hinh s& rat phuc tap.

Tuy nhién, do tinh chat dit biét clia bai todn van tdi, nén ngudi ta dua ra mot s6

thuét todn khac hi€u qua hon.
Trudc hét ta trinh bay bai todn dudi dang bang:

hu B1 B2 Bj Bn
phét b b, bi b,
Ajzap |cnn Ci2 Cij Cin
X1 X12 X1j Xin
Cai C22 Coj C2
A2 A ! "
X21 X22 X2j X2n
Aia Ci1 Ci2 Cyj Cin
Xil Xi2 Xij Xin
Am Capn, Cmi Cm2 Cmj Cmn
Xm1 Xm2 Xmj Xmn
Trong bang:

¢ MOJi hang dit trung cho mot diém phit.

¢ MQi cot dit trung cho mot diém thu.

¢ MBbi 6 dit trung cho mot tuyén dudng tir mot diém phat d€n mot diém thu. O
ndm trén hang i, ¢t j dic trung cho tuyén dudng tr A; d&€n B; goi 12 6 (i, j).
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1.2.3- Dinh nghia: Mot diy cdc 6 clia bang ma 2 6 lién ti€p clia diy (va khong qud
2 6) ludn nim trén cing mot hang hoidc cliing mot cot goi 1a day chuyén. Mot day
chuyén khép kin goi 1a mot vong.

Vidu 1 Trong bang 1 va bang 2 cdc 6 c6 danh diu “x” 1ap thanh day chuyén. Ta thay hai
0 lién ti€p tinh theo cdc chi s6 danh & dudi ddy ludn nidm trén ciing hang hoic cling

mot cot.
Bdng 1 Bdng 2
Xl X, X
X TX
X X
X X X

Con trong bdng 3 va bdng 4 cdc 6 ¢6 danh dau “x” 1ap thanh vong.
Bdng 3 Bdng 4

X X X X

1.2.4- Dinh nghia:

Trong mot phudng dn nao d6, nhitng 6 tng vdi x,)0 dudc goi la 6 chon. Nhitng 6
con lai dudc goi 1a 6 loai. O chon dic trung cho tuyén dudng ta ¢6 van tdi hang di
qua. Con 6 logi dic trung cho tuyén dudng ta khong c¢é van tdi hang di qua.

1.2.5- Dinh nghia: Mot phuong 4n ma cdc 6 chon khong tao thanh vong goi la
phuong dn co bdn cla bai todn van tdi. Mot PACB ¢6 diing m + n—1 6 chon goi la
khong suy bién, néu cé it hon m + n—1 6 chon thi goi 12 suy bién .

1. 3. Tinh chat cia bai todn van tai.
1.3.1. Tinh chadt 1: Bai toan van tdi cdn bdng thu phdt ludn c¢6 phuong 4n toi vu.
Chiing minh

NS R < . aibj . N .
Do bai todn can bang thu phat nén Zai = Zaj - bat x;; = ,thi x., >0vatacé:

m g

i=1 =1 Y a,

i=1
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n
_ iy i _ ., .
inj_ Z m _alz =4 m =ai, < ij ¢ m m
- HYa Ty a; 1 Y D4
i=1 i i

i=1 i=1

" ab. n b 2P ab. Zai

M=
I
I
NgE
I
o
0
I
o

Il
—_

._.
-
Il
UN
-
Il
UN

Vay bai todn c6 phudng an.

m n
Ngoaira f(x) =) > ¢;x;; 2 0, tiic 1a ham muc tiéu bi chin dudi.
i=1 j=1

Vay bai todn c¢6 phuong 4n va ham muc tiéu bi chin dudi nén c6 phuong 4n t6i wu.

1.3.2. Tinh chat 2:

Gid st ta ¢6 bang gdm m hang, n cot va E 12 mot tdp hgp gdm m + n —1 6 clia bang
khong chita vong. Gia st (i,j) 12 6 clia bing khong thudc E. N&u ta bd sung (i,j) vao
E d€ dudc E, thi E, s& chita mot vong duy nhat 1a V. Ti€p theo, néu loai khéi E,
mot & tly y thudc vong V dé€ duge E, , thi E, lai gdm m + n —1 6 clia bing khong
chita vong.

Bdng 5
X X X
X
X 342)
X X

Vidu 2 Trong bing 3 gdbm 4 hang 4 cotc6tApEgdm m+n—-1=4+4-1=70
khong chita vong c6 danh ddu “x” va 6 (3,2) 1a 6 clia bing khong thudc E. Khi bd
sung (3,2) vao E sé& c6 vong duy nhit dugc ddnh dau trong bang. Vi la vong duy
nhat, nén x6a di mot 6 ctia V thi s& mait vong.

v

Chii ¥: Trong dinh nghia phuong 4n co bdn khong suy bién, ta doi héi s6 6 chon 1a
m+n—1. Trong trudng hdp suy bién, ta ¢ thé bd sung mdt s6 6 loai sao cho phuong
4n cd bdn c6 dii m + n —1 6 chon va khong chita vong. Céc 6 loai dudc bd sung nay
goi la cac “6 chon 0.

1. 4. Lap phuong 4n co ban ban dau

1.4.1. Phuong phdp cuc tiéu cude phi: Y tuéng phuong phdp nay Ia wu tién phin phdi
nhiéu nhAt vio cdc 6 c6 cudc phi nhd nhat.
Gi4 sl trong ma trin C = (cy) s €5 1a nhd nhat trong cdc c;j. Khi d6, ta phan phdi t6i da

mx

a, néua,<b, (THI)
vao o (r,s), cu thé: x, ={b, néua,>b, (TH2)
a, néua,=b, (TH3)

¢ Trong trudng hop 1, diém phdt A, di phat hét hang nén cé thé xéa di hang A, clia
bang; & di€m thu B, chi con can (b, — a, ) tin hang.
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¢

Trong trudng hgp 2, di€m thu B ¢4 nhan dd hang, nén c6 thé xéa di cot B, clia bang
va & di€m phdt A, chi con lai (a, — by ) tin hang.

Trong trudng hop 3, diém phat A, dd phat hét hang va diém thu B, da nhin dd hang
nén c6 thé xéa di hang A, va cot B, clia bang.

Trong bang con lai v6i s6 hang va cot it hon, ta lai ti€p tuc phan phdi nhu trén cho dén
khi hét hang.

Céc 6 chon tim dudc s& khong chita vong va 13 phuong 4n co ban. Néu chva dim+n—-16
thi ta bd sung thém mdt s6 é chon -0 cho di m + n —1 khong tao thanh vong.

Vi du 3: Tim phuong 4n cd bdn ban dau clia bai todn van tdi cAn bing thu phat sau.

Thu Bl B2 B3
60 20 50
Phat
A, :70 2 3 1
A, 140 5 2 3
As:20 5 2 6

Thit ty phan vao cdc 6 nhu sau:

¢

* & & o

Phan vao 6 (1,3) 50 tin, x6a cot B3, di€ém phdt A; chi con 20 tan.

Phan vao 6 (1,1) 20 tdn, x6a hang A, di€ém thu B, chi con can 40 tan.

Phan viao 6 (2,2) 20 tin, x6a cot B, di€m phdt A, chi con 20 tan.

Phan vao 6 (2,1) 20 tin, x6a hang A,, di€ém thu B, chi con cin 20 tin.

Cudi cling phian vao 6 (3,1) 20 tan. Ta dugc phuong 4n cd ban ban diu nhu ban sau.

Thu Bl B2 B3
60 20 50
Phit
A;:70 2 x 3 1 X
A, : 40 5 x 2 x 3
A;: 20 5 x 2 6

Téng cuée phi la f =2.20 +1.50 + 5.20 + 2.20 + 5.20 = 330. Kiém lai ta c6 5 6
chon, ding bing m + n — 1 va khong ¢6 vong nén 12 mot PACB khong suy bién.

1.4.2. Phuong phdp Folgels:

Phuong phép Folgels cho PACB kh4 tdt, theo nghia né khd gan v6i PATU nén ta chi
can mot so it bude 14p thi duge PATU. Noi dung phudng phdp nhu sau:
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% Budc I: Trén mdi hang, mdi cdt ta tinh hi€u s6 giita hai gid tri cudc phi
nhd nhat.

% Budc 2: Chon hang hay cot c¢6 c6 hiéu s6 tinh & bu6c 1 16n nhat. Néu ¢6
nhiéu hang hay cot c¢6 hiéu s6 biing nhau thi chon hang hay cdt chita cuéc
phi nhd nhat trong s6 do.

% Budc 3: Phan phoi t8i da vao 6 c¢6 cudc phi nhd nhat trén hang (cot) da
chon réi x6a hang (cot) d6 ( tuwong ty nhw phuong phép cuc tiéu cude phi). V&i
bang van tdi gon hon, ta quay lai budc 1 va qud trinh dugc 1ip lai cho dén
khi hét hang.

Vi du 4: Tim phuong 4n cd ban ban dau ctia bai todn van tdi cin bing thu phét trong
vi du 3 biang phuong phap Folgels.

Tinh hiéu s6 trén mdi hang, mdi cot ta tha'y hiéu s6 16n nhat & cot B; va hang A;.

Thu Bl B2 B3 Hléll 56
60 20 50
Phat
A;:70 2 3 1 1
60
A, :40 5 2 3 1
A;:20 5 2 6 3(max)
Hiéu so 3(max) 1 2

¢ Chon cot B, va phan phoi t6i da vao 6 (1,1) 60 tAn hang, diém phdt A; chi con
can 10 tan, x6a cot By. Tinh lai hiéu s6 ta dugc

Thu B, B, Hiéu so
20 50
Phat
A : 10 3 1 2
A, : 40 2 3 1
A;:20 2 6 4(max)
20
Hiéu s6 1 2

¢ Chon hang Az va phan phdi t6i da vao 6 (3,2) 20 tAn hang, diém thu B, ciing da
nhan dd, nén x6a hang As va cét B, .
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¢ Trong bang chi con lai mdt cdt B , ta phan phdi vao 6 (1,3) 10 tan, 6 (2,3) 40
tan.
Ta dugc phuong 4n cd ban ban diu nhu ban sau.

Thu B, B, B;
60 20 50
Phat
A;:70 2 ><. 3 1 x .
A, :40 5 2 x 3 X
0 40
As:20 5 2 X . 6

Téng cudc phila f =2.60 +1.10 + 3.40 + 2.20 = 290 < 330, t&t hon so véi PACB
c6 dudc bing phuong phdp cuc ti€u cudc phi trong vi du 3. Kiém lai ta c6 4 6
chon, nhé hon m + n—1 =3 + 3 -1= 5 va khong c¢6 vong nén PACB nay suy bién.
Vay con thi€u mot 9, ta bd sung thém 6 chon 0, ching han 6 (2,2).

1. 5. Thudt toan “Quy 0 cudc phi cdc 6 chon”.
1.5.1. Pinh Iy

N&u ta cong vao hang i clia ma tran cudc phi € =(c, )mxn sO 1; thy ¥ (i = l,m) va cong
vao ¢t j sO s; thy ¥ ( =1 n) ta s€ c6 bai todn van tdi mGi v6i ma trdn cudc phi
C':(c'ij )mxn , VOI ¢'y=c;+1 +s;, tuong dudng v4i bai toan ban dau ( nghia la
phuong 4n t61 wu clia bai todn nay ciing 12 phudng 4n t8i wu clia bai todn kia va
ngudc lai)

Chitng minh

m n
Gia st f(x) =Z}Z}°ﬁxﬁ la ham muc ti€u ¢ng v46i ma trdn cudc phi C = (Cij )mxn va
i=l j=

f’(x) = chu i la ham muc ti€u tng v6i ma tran cudc phi C’ = (c'ij )mxn . Ta cé:
i=1 j=1

m n m
f’(X) ZZCU ij zz(cij+ri+sj)xij_ZZCUXU-I-Z1 1J+zijij
i=1

i=1 j=1 i=1 j=1 i=l j=1

= f(x) + riZXij +3; inj = f(x) + rai+ s;b;.

j=1 i=1

Vi rja;i+ sib; 1a hidng s6 nén f(x) min khi va chi khi f’(x) min.
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1.5.2. Pinh Iy: (tiéu chuén t&i vu)

Gid st x° = (XE )mxn 12 mot phuong 4n co bdn ma tit cd cdc 6 chon déu c6é cudc phi

biing 0. Khi d6, néu tit cd cdc 6 loai déu c6 cude phi khong am thi (x§) 1
phudng 4n t6i wu.
Chiing minh

Vi cdc 6 chon déu cé cudc phi bing 0 nén f(x°) = 0. Gid s x = (x..

phuong dn bat ky cla bai todn. Khi d6 f(x) =D > c;x; > 0 = f(x°). Vay x° =

i=1 j=1
(x% )mxn 1a phuong 4n t3i vu.
1.5.3. Thudt todan “ Quy 0 cudc phi cdc 6 chon”
< Budc 1 : Tim PACB ban diu dé xuit phat.
¢ Tim 1 PACB ban diu biing phuong phap cuc ti€u cude phi hoidc phudng phéap
Folgels.
¢ N&u PACB ban diu c6 dd m+n-1 6 thi thi sang buéc 2; néu c6 it hon n+m-1 6
thi b6 sung thém “ 6 chon 0” cho du rdi sang budc 2.

% Budc 2 : Quy 0 cudc phi cac 6 chon.
¢ Lip mothé gdbm m+n-1 phuong trinh tuyé&n tinh
Cj+ri+s;=0 , V(ij)la 6 chon (hénaycém+n 4n)
¢ Tim mot nghiém cda hé trén ta dudc ry, Ia,...., I ; S1, S2,...., Sy IOi thay vao
bang d€ tinh lai cude phi méi ¢y =c; +1, +s;.

% Budc 3 : Kiém tra tinh t6i uu
¢ NE&u sau khi quy 0 cudc phi ciac 6 chon, ma cédc 8 loai déu c¢6 cudc phi khong
am thi phuong 4n dang xét 1a t61 uu.
¢ NE&u sau khi quy 0 cuéc phi cidc & chon ma c6 it nhat mot 6 loai c6 cudc phi
am, thi phuong 4n dang xét khong tdi wu. Ta chuyén sang budc 4.

< Budc 4 : Xay dyng phuong 4n mdi t8t hon
¢ Tim 6 dua vao: O dua vao 12 6 c6 cude phi Am nhd nhit trong cdc 6 loai; gid
st d6 12 6 (i%, ).
¢ Tim vong diéu chinh: B8 sung (i*, j*) vio m + n — 1 & chon ban dau sé& xuat
hién vong duy nhat 12 V goi 12 vong diéu chinh. (theo tinh chat 2)
¢ Phdn 6 chdn 1é ciia vong V : Ta d4nh s6 thit tw cdc 6 clia vong V bit du tr 6
(i*, 7%), 6 nay dugc danh s6 1. Khi d6, V dudc phan hoach thanh hai tip:
VE 1a tip cédc 6 ¢6 sO thit tw chin
V12 tap cdc 6 ¢6 s6 thi tu 18
¢ Tim 6 dua ra va luong diéu chinh: Néu Xio0 = rnin{xij /(i,j) € VC} thi (i°°) 12 6

dua ra va X0 12 lugng diéu chinh. Tic 13, trong cdc 6 c6 s6 thit tu chidn, 6
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nao da phan it hang nhat 12 6 dua ra va lugng hang & 6 d6 chinh 13 lugng diéu
chinh.
¢ Ldp phiong dnmdi: X'=(x';) ~, v6i x';j dugc tinh nhu sau

néu (i,j)e V°©

Xij ~ X000
Xjj néu (i,j)e V

Lidc nay, 0 (i*,j*) trd thanh 6 chon, 6 (i°,j°) trd thanh 6 loai. Quay lai budc 2.
Nhdn xét.
¢ O (@) trude c6 X 00 tan va 1a 6 chdn nén bi trir di X tan trd thanh 6 loai.
¢ 0 (i*,j*) trude 12 6 loai va 1a 6 18 (6 s6 1) nén cdng vao X0 tan trd thanh 6

chon.
¢ Vi X0 12 nhd nhit trong cdc x; nén theo (**) ta dugcx', >0, do do (x'ij )mxn

la phuong 4n.
¢ MJdi hang hoic cot vong V di qua déu c6 1 6 chin va mot 6 18 nén tdng
le.j va inj van khong d6i.
i j

<

Phuong dn (x',) 14 ¢ ban vi cdc 6 chon khong tao thanh vong (T/C 2).

Phuong 4n nay tot hon vi di loai ra mot 6 ¢6 cudc phi 0 va thay vao 6 cé
cudce phi < 0.

<

Vidu 5 Gidi bai todn van tai cAn bing thu phdt trong vi du 4 bing thuit todn “qui-
0 cudc cac 6 chon”.

Gidi
Budc 1 PACB ban diu di tim dudc nhu trong vi du 4.

Thu Bl B2 B3
60 20 50
Phat
A;:70 2 X X =0
A, :40 5 X X r,=-2
0 40
A3 : 20 5 X I; = -2
Sl——2 Sy, = 0 S3 = -1



QOuy hoach Tuyén tinh

102

=0
+s,+2=0
r+s;+1=0
r = 4 .
Buéc 2 Qui 0 cuSe phi <1, +5, +2=0=> 3 (chory =0 tir @6 tinh cac an con lai)
S, =—
r, +s;+3=0 :
r;+s,+2=0
Tinh lai cudc phi cac 6 loai
Thu Bl B2 B3
60 20 50
Phat
A;:70 0 X 3 0 X
A, :40 1 0 x 0 X
0 40
A5 :20 1 0 x 3

Budc 3 Céc 6 loai déu c6 cuSe phi khong Am nén phuong 4n dang xét 12 tdi wu.

Thu B, B, B,
60 20 50
Pht
A, : 70 2 3 1
60 0 10
A, : 40 5 2 3
0 0 40
As: 20 5 2 6
0 20 0

Téng cude phila 290.

% Nhdn xét: Trong budc “qui 0 cuSc phi”, ta c6 thé cho mot 4n bing 0 rdi dua vao
cdc 6 chon d€ tinh cdc 4n con lai sau cho cdc 6 chon déu c6 cudc phi bing 0.

Vi du 6 Gidi bai todn van tdi cAn bing thu phat sau:

Thu B1 B2 B3 B4
Phit 60 70 40 30
Ap:100 2 1 4 3
Ay: 80 5 3 2 6
Ajz: 20 6 2 1 5
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Budc 1 Ta tim phuong 4n co bdn ban diu ciia bai todn biing phuong phdp Folgels.
Thu B, B, B; B, Hiéu sd
Phit 60 70 40 30 lanl | lan1 | 1an3
A;:100 2 X 1 X 4 3 1 2
( 100-60 =40) . . (max)
A,: 80 5 3 X 2 X 6 x 1 1 1
Asz:20 6 2 1 x 5 1 1 1
. (max)
Hiéu 1an 1 3 (max) 1 1 2
sO 1an 2 1 1 2(max)
1an 3 1 1 1

¢ Tinh cdc hiéu s6 hang cot 1an 1 ta thay gi4 tri 16n nhat & cdt B,. Phan phdi tdi
da vao 6 (1,1) 60 tin , di€m phdt A, chi con 40 tan , x6a cot B;.

¢ Tinh cdc hiéu s6 hang cot 1an 2 ta thiy gi4 tri 16n nhat § hang A, va cot B,.
Chon hiang A, va phan phdi t6i da vao 6 (1,2) 40 tin , di€m thu B, chi con

can 30 tAn , x6a hang A,.

¢ Tinh cdc hiéu s6 hang cot 1an 3 ta thay tit cd cdc hiéu sd déu bing 1. Chon
hang A; va phan phdi ti da vao 6 (3,3) 20 tdn , di€m thu B; chi con can 20
tdn, x6a hang A;.

¢ Conlai 3 6 & hang A, ta 1an lugt phan phdi vao 6 (2,3) 20 tan, 6 (2,2) 30 tan,

0 (2,4) 30 tin. Vay ta dugc PACB ban dau nhu trong bang.

Budc 2 Qui 0 cude phi

Thu B1 B2 B3 B4
Phat 60 70 40 30
A;:100 2 X 1 X 4 3
( 100-60 =40) . .
A, : 80 5 3 X 2 X 6 x
Asz:20 6 2 1 x 5
Sl=—4 Sz=-3 S3=-2 S4=-6

I'1=2
I'2=0
I'3:1

¢ Tu hang 2 chor, =0 tinh dugc s, =-3,83=-2,84=-6;83=-2 =>r3=1;5,=-3
=1 =2;1r =2=5s; =-4.

¢ Tinh lai cu6c phi tat cd cdc o ta dugc :
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Thu B1 B2 B3 B4
Phat 60 70 40 30
A;:100 0 x 0 x 4 -1...%
( 100-60 =40) . . Pui vao
A,: 80 1 0 x 0 x 0 ix
30 B oo B
Asz:20 3 0 0 x . 0

Budc 3 Con 6 (1,4) c6 cude phi Am nén PACB hién c6 chua t6i vu.
Budc 4 Pua 6 (1,4) vao ta duge vong V = {(1,2), (1,4), (2,2), (2,4)}

¢ Phanochinlé:V-= {(1,2), (2,4}, VE = {(1,4), 2,2)}.
¢ Oduaralad (2,4)va lugng diéu chinh 1a 30.
¢ Lip phuong 4n mdi.

Thu B1 B2 B3 B4
Phat 60 70 40 30
Aq: 100 0 x 0 x 4 -1 x rn=0
( 100-60 =40) . . l
A2 : 80 1 0 X 0 X 0 Iy = 0
60 20 0
Asz: 20 3 0 0 X . 0 ;=0
8120 Sz=0 S3=0 S4=1

Budc 2 Qui 0 cube phi

T hang 1 chor; =0 tinh dugc s1=0,5,=0,54=1;8,=0=>1,=0;1,=0=s3=0;
$3=0=21r3=0;13=0 = s,=1.

Thu B1 B2 B3 B4
Phat 60 70 40 30
A;:100 0 x 0 x 4 0 x r=0
( 100-60 =40) . . l
A,: 80 1 0 x 0 x 1 rn=0
60 20 0
Asz:20 3 0 0 x 1 r;=0
8120 Sz=0 S3=0 S4=1

TAt cd cdc & déu ¢ cube phi khong Am nén PACB hién c6 t6i uwu. Vay PATU ciia
bai todn la
60 10 O 30
X=|10 60 20 0 |, f,n,=460
0O 0 20 O
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1.6, THUAT TOAN THE VI

1.6.1 Co' sd todn hoc ciia thudt todn.

Thuit todn th€ vi dudc xay dung dua trén bai todn doi ngiu va dinh 1y do 1éch bu yé&u . Do
d6, dé hiéu dudc co s3 todn hoc clia thuit todn, ban doc cAn nim ving qui tdc thanh lap
bai todn doi ngiu va dinh Iy do 1éch bu yéu.

Xét bai todn van tai (P):

() 1f(x) =§:Zn:cijxij — min

i=l j=1

2 5

3) x, 20 =T,m;j=1,n)
Bai todn ddi ngiu ctia bai todn nay 1a (D):

(1) gu,v)=> u;+ > v, —> max
i1 i1

(2) u, +V; Scij,(i=1,m,j=1,n)

B)u,vj tuyy (i =1l,m;j= l,n)
Ciap rang budc doi ngdu : x;; >0 <> u; + v; < ¢
Theo dinh 1y d¢ léch b y&u thi X =(x,)  va (UV) = (u, v) (i=Lmj=0Ln) Ia

Y Jmxn
PATU cda (P) va (D) khi va chi khi
Xii(ui + vi- ) =0, (i=L,m;j=1n)

Xét bai toan dang bang nhu sau:

Thu B1 B2 Bj Bn
phat b, b, b; by
Ajzap |cnn Ci2 Cij Cin u;
C21 C22 %) C2 up
A2 A ! "
A a; i ci2 i Cin i
Anan Cm Cm2 Cmj Cmn tm
Vi \'%2) Vi Vn
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Nhu viy, ta can tim hé thdng cédc th€ vi hang u;, va th& vi cot v sao cho :
¢ Taicdc 6 chon ma x;>0thi u;+vj-¢;=0
¢ Taicdcoconlaiu+vj-¢;<0

% Suy ra, ddu hi¢w t67 w12 u;+vi- ;<0 (i=T,m;j=1n)

Cach tinh u; , v; § ddy ciling tuong tu nhu cach tinh 1, sj trong thudt todn “ qui 0 cudc phi
cdc 6 chon”. Tic 1a ta ¢6 thé cho mot 4n u, hoidc Vio nao d6 bing 0 rdi dua vao cdc
0 chon ¢6 x;; >0 dé€ tinh cdc 4n con lai sao cho u; + vj - ¢j = 0. Tiép theo tinh

di{t z . NG A~ Ae
ki = u; +v;-c;cho titca cdc 6 con lai roi ki€m tra tinh to1 uu.

¢ Néuk; <0 (i=1Lm:j=1n)thi PACB hién c6 ti uu.

¢ Ne&u tdn tai 6 (i,j) ndo do thda kjj > 0 thi PACB hi€n c6 khong t61 uu. Chon 6 ¢6
ki duong 16n nhdt d€ dua vao va cdc budc ti€p theo tudng tw nhu thuit todn
thuat todn “qui O cudc phi cidc 6 chon”.
1.6.2 Thudt todn thé vi
% Buodc 1 : Tim PACB ban dau dé xuat phit.
¢ Tim 1 PACB ban diu bing phuong phép cuc ti€u cudc phi hoic phuong phép
Folgels.
¢ Né&u PACB ban dau c6 dd m+n-1 6 thi thi sang budc 2; néu c6 it hon n+m-1 6
thi b6 sung thém “ 6 chon 0” cho di rdi sang budc 2.
% Budc 2 : Tim hé thong thé€ vi hang, th€ vi cot.
¢ Dua vao cic 0 chon ¢6 x; > 0 cho mot an u hoidc Vio nao d6 bing 0 rdi tinh

2 ~ N . ~ A ~ A
cdc an con lai sao cho cdc 6 d6 déu thda u; + vj - ¢;; = 0.
dat
z ) 2% (A 2 , A b .
¢ Tinhk; = u;+v;-c; Otatca cicd con lai. c k

< Budc 3 : Ki€m tra tinh t3i vu
¢ Néuk; <0 (i=Lm:j=1Ln) thi PACB hién c6 t5i uu.
¢ Néu tdn tai 0 (i,j) ndo d6 thda k;; > 0 thi PACB hién c6 khong t3i wu. Sang budc 4.
Budc 4 : Xay dyng phuong 4n mdi tot hon
¢ Tim 6 dua vao: O dua vao 1 6 c6 k; duong 16n nhat ; gid st d6 1a & (i, j*).
¢ Tim vong diéu chinh: BS sung (i*, j*) vio m + n — 1 6 chon ban diu sé& xuit
hién vong duy nhit 13 V goi 12 vong di€u chinh. (theo tinh chat 2)
¢ Phdn 6 chdn 1é ciia vong V : Ta d4nh s6 thit tw cdc 6 clia vong V bit dau tir 6
(i*, j*), 6 ndy dugc ddnh s& 1. Khi d6, V dudc phan hoach thanh hai tap:
V14 tip cédc 6 ¢6 s6 thit tw chin
V" 12 tip cdc 6 ¢6 sO thit tu 18
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¢ Tim 6 dua ra va luong diéu chinh: Néu Koo = min{xij /G, )) € VC} thi (i°j°) 1a &
dua ra va X0 12 lugng diéu chinh. Tic 1, trong cdc 6 c6 s6 thit ty chin, 6
nao di phan it hang nhat 13 6 dua ra va lugng hang & 6 d6 chinh 1a lugng diéu

chinh.

¢ Ldp phuong dn mdi: X'= (x'ii )mxn , VO1 x';; dudc tinh nhu sau

d .. C
Xij —xiojo né€u (I,J)E \'%
N . . L
X'y =9%; + X00 néu (i,j)e V¥ (*%)
Xjj néu (i,j)e V

Ldc nay, 6 (i*,j*) trd thanh 6 chon, 6 (i°,j°) trd thanh 6 loai. Quay lai budc 2.

Vi du7 Gidi bai todn van tdi trong vi du 6 biing thuit todn thé vi.
Gidi
Budc I Phuong 4n cuc bién ban dau dugce tim nhu trong vi du 6.

Budc 2 Tim hé thong thé vi hing va thé vi cot.

Thu B1 B2 B3 B4
Phat 60 70 40 30
A;:100 X X 4 3 u=-2
A, : 80 X 2 X 6 X cho
30 20 80 | u.=0
A3 : 20 1 X 5 us = -1
V1=4 V2=3 V3=2 V4=6

¢ Tu hang 2 cho u, =0 tinh dugc v, =3,v3=2,v4=6;v3=2=u3=-1;v,=3

:>u1=-2;u1=-2:>V1=4.

¢ Tinhk; =u; + v;—c;;, ghi vao géc trén bén phdi mdi 6 ta dugc :

Budc 3 Con d (1,4) c6 ks =1 >0 nén PACB hién c6 chua tdi uu.
Budc 4 Pua 6 (1,4) vao ta duge vong V = {(1,2), (1,4), (2,2), (2,4)}

Thu B1 B2 B3 B4
Phat 60 70 40 30
A;:100 X 0 X 0.4 4.3 1 |uy=-2
( 100-60 =40) . . Pua vao
A,: 80 -1 3 012 x 06 x 0 |u=0
. . Puara 30
As:20 -3 0 |1 x .O 5 0 |uy=-1
v, =4 vo=3 vy3=2 vy=6
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¢ Phan6chinlé: VE={(1,2), 2,4}, V- = {(1,4), 2,2)}.
¢ Oduaralad (2,4) va lugng diéu chinh 1a 30.
¢ Lip phuong 4n mdi.

Budc 2 Tim hé thong th€ vi hang va thé vi cot.

Thu B1 B2 B3 B4
Phat 60 70 40 30
Aq: 100 2 X 1 X 4 3 X cho
60 10 80| ui=0
A,: 80 5 3 X 2 x 6 u =2
60 20 0
Asz:20 6 2 1 x . 5 u;=1
V1=2 V2=1 V3=O V4—3

T hang 1 chou; =0 tinh dugc vi=0,v,=1,v4=3; v, = 1= u=2;u, =2= v3 =
0; v3=0=u3=1.Tinh k; =u; + v;—c;;, ghi vao géc trén bén phdi mdi 6 ta dugc

Thu B1 B2 B3 B4
Phat 60 70 40 30
A;:100 2 X 011 X 014 3 X 0
( 100-60 =40) . . l

A, : 80 5 -1 13 x 02 x 016 -1
60 20 0
Asz:20 6 302 0 1 x .O 5 -1

V1=2 V2=1 V3=O V4=3

ll1=0
112:2
113:1

Tat c& cdc 6 déu ¢ ki <0 nén PACB hién c6 t8i vu. Vay PATU cta bai todn 1a

60 10 0 30
X=|10 60 20 O
0O 0 20 O
Vidu 8 Giaibai todn van taican bing thu phdt sau:
Thu B, B, B;
80 20 60
Phat
A;:50 5 4 1
A, : 40 3 2 6
As:70 7 9 11
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Gidi

Budc 1 Ta tim phudng 4n co bdn ban diu cda bai todn biing phuong phdp Folgels.

Thu B, B, B; Hiéu so
Phit 80 20 (60_?(110) lin1 |14n2 | Lan3
A;:50 4 1 3
A 1 40 40-20=20 2 6 . 1 1 3
(20-10=10) . . .
A;3:70 . 9 11 2 2 4
Hiéu | lan 1 2 2 5(max)
0 [an2 4 7(max) 5
1an 2 4 5(max)

Tinh cdc hiéu sd hang cot 1an 1 ta thiy gid tri 16n nhat & cot B;. Phan phoi tdi

da vao0 6 (1,3) 50 tin , di€m thu B; chi con can 10 tdn, x6a hang A, .

Tinh cdc hiéu s6 hang cdt 1an 2 ta thay gid tri 16n nhit & cot B,. Phan phdi t6i

da vao 6 (2,2) 20 tin, diém phat A, chi con 20 tdn, x6a cot B, .

Tinh cdc hiéu s& hang cot 1an 3 ta thiy gid tri 16n nhat & cot B;. Phan phoi tdi

da vao 6 (2,3) 10 tdn, di€ém phat A, chi con 10 tdn, x6a cot Bs .

DPén day chi con hai 6 § cot 1, ta phan phdi vao 6 (2,1) 10 tdn va 6 (3,1) 70

tdn. Vay ta c6 PACB ban dau .

Budc 2 Qui 0 cudc phi :

Tinh lai cu6c phi tat cd cdc 6 ta dudc

Thu B, B, B;
80 20 60
Phat
A;:50 5 4 1 x rn=>5
A, :40 3 x 2 x 6 x chor,=0
A3 : 70 7T X% 9 11 I3 =-4
S1 = -3 Sy, = —2 S3 —-6

T hang2chor,=0suyras;=-3,5,=-2,83=-6;83=-6 > =5;8,=-3 =>r1r3;=-4
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Thu B, B, B;
80 20 60
Phat
A;:50 7 7 0 x
A2 140 0 x 0 X 0 x
A 70 0 x 3 I

Tat cd cdc 6 déu c6 cudc phi khong Am nén PACB hién c6 t8i uu. Vay PATU clia
bai todn la

0 0 50
X=]10 20 10
70 0 O

Nhdn xét
i) V& mit cd sd todn hoc thi thuat todn “qui O cudc phi” dé& hi€u hon thuit todn
th& vi. D61 véi thudt todn thé vi, cAn nim vitng 1y thuyét d6i ngau thi mdi cé

thé hi€u dudc cd sd todn hoc cta thuit todn.

ii) V& mifc dd phtc tap trong tinh todn thi hai thuit todn nay nhu nhau. Vai trd
cla cdc r; va s; tuong ty nhu cdc w; va v;. Tuy nhién, trong mdi vong tinh todn
clia thuat todn, thi thuat todn “qui O cudc phi” phdi 14p nhiéu hon thuit todn

th€ vi 1 bdng.
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§ 2.CAC DANG KHAC CUA BAI TOAN VAN TAI

2.1. Bai todn vdn tdi c6 ham muc tiéu cuc dai.

2.1.1 N¢i dung bai todn:

m

(D) f(x) = Zzn:cijxij — max
i
Zn:Xij =a; (i=l,_m)
2) 1"
> x3=b;, (j=Ln)
i=1

C6 nhiéu bai todn trong thuc t€ khong phai 1a bai todn van tdi nhung c¢6 dang giong
nhu bai todn van tdi, chi khac 1a ham muc tiéu cyc dai. Bai todn nay dudc gidi binh
thudng nhu cdc bai todn van tadi f(x) — min v6i mot s6 luu ¥ sau :

¢ Khi tim PACB ban diu thi vu tién phin phdi vao 6 c6 cudc phi 16n nhat (cuc
dai cudc phi ).

¢ Sau khi “qui 0 cudc phi cdc & chon” thi phuong 4n co ban dang c6 t6i wu néu
tt cd cdc 0 loai déu c6 cudc phi déu < 0.

¢ Khi tim 6 dua vao thi chon 6 ¢6 cude phi duong 16n nhat .

2.1.2. Thuat toan “ quy 0 cudc phi cdc 6 chon” giai bai toin van tai ham muc
tiéu cuc dai:

% Budc 1 : Tim PACB ban dau d€ xuét phat bing phuong phéap cuc dai cudc phi. Y
twdng phuong phdp nay 1a uu tién phan phdi nhiéu nhit vao cdc 6 c6 cudc phi
16n nhat.

Gid st trong ma tran C =c, )mxn , Crs 12 I6n nhdt trong céc c;;. Khi d6, ta phan phoi t6i

a, nfua,<b, (THI)
da vao 6 (r,s), cu thé: x,={b, néua, >b, (TH2)
a, néua,=b, (TH3)
¢ Trong trudng hop 1, di€m phat A, di phdt hét hang nén c6 thé x6a di hang A,
clia bang; & di€m thu B, chi con cin (b, — a, ) tdn hang.
¢ Trong trudng hdp 2, di€m thu B, 3 nhin dd hang, nén c6 thé x6a di cot B clia
bang va & di€m phat A, chi con lai (a, — by ) tin hang.
¢ Trong trudng hop 3, di€m phat A, di phat hét hang va diém thu B, d3 nhan dd
hang nén c6 thé x6a di hing A, va cot B, clia bang.
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¢ Trong bang con lai v6i s6 hang va cot it hon, ta lai ti€p tuc phan phoi nhu trén
cho dén khi hét hang.

¢ Né&u PACB ban dau c6 dii m+n-1 6 thi thi sang buéc 2; néu ¢é it hon n+m-1 6
thi bd sung thém “ & chon 0” cho dd m + n —1 khong tao thanh vong rdi sang
buéc 2.

% Budc 2 : Quy 0 cudc phi cac 6 chon.
¢ Lap mot hé gdm m+n-1 phuong trinh tuyén tinh
Cj+ri+s;=0 , V(ij)la 6 chon (hénaycém+n 4n)
¢ Tim mot nghiém clia hé trén ta dugc 1y, Is,...., I ; S1, S2,...., Sy TOi thay vio bing
dé tinh lai cudc phi m&i C'y=Cy +1; +5;.

% Budc 3 : Ki€m tra tinh t8i vu
¢ Né&u sau khi quy 0 cudc phi cidc 6 chon, ma cédc 6 loai déu c¢6 cuSc phi khong
duong thi phuong 4n dang xét 1a t61 vu.
¢ NE&u sau khi quy 0 cuSc phi cdc 6 chon ma ¢6 it nhdt mét 6 loai cé cude phi
duong, thi phuong 4n dang xét khong tdi vu. Ta chuyén sang buéc 4.

< Budc 4 : Xay dyng phuong 4n mdi tot hon
¢ Tim 6 dua vao: O dwa vao 12 6 ¢é cudc phi duong lon nhdt trong cic 6 loai; gid
st dé 1a 6 (i*, j*).
¢ Tim vong diéu chinh: B6 sung (i*, j*) vio m + n — 1 6 chon ban diu s& xuit hién
vong duy nhit 1a V goi 1a vong diéu chinh. (theo tinh chat 2)
¢ Phdn 6 chdn 1é ciia vong V : Ta ddnh s6 thi tu cdc 6 clia vong V bit dau tir 6
(i*, j*), 6 ndy dudc ddnh s6 1. Khi d6, V dudc phan hoach thanh hai tap:
V14 tip cédc 6 ¢6 s6 thit tw chin
V" 12 tip cdc 6 ¢6 sO thit tu 18
¢ Tim 6 dua ra va lugng diéu chinh: Néu Koo = rnin{xij /G, )) € VC} thi (i°j°) 1a 6
dua ra va X0 12 lugng di€u chinh. Tic 14, trong cdc & ¢6 s6 thit tw chdn, 6 nio

da phan it hang nhat 12 6 dua ra va lugng hang & 6 d6 chinh 13 lugng diéu chinh.
¢ Ldp phuong dn mdi: X'= (x'g.]. )mx,, , VO1 x';; dugc tinh nhu sau

o [ . C
Xjj néu (i,j)e V

Lidc nay, 0 (i*,j*) trd thanh 6 chon, 6 (i°,j°) trd thanh 6 loai. Quay lai budc 2.

Vidul Mot xinghiép c6 200 cong nhan gom : 50 loai A, , 70 loai A,, 80 loai A;,
Xi nghiép lai c6 200 mdy gdm : 40 loai B, 60 loai B,, 30 loai Bs, 70 loai B, .Khi
san xudt mdi cong nhan st dung mot may d€ tao ra ciing mot loai sadn pham. Ning
suit cia mdi loai cong nhan khi st dung mdi loai mdy dugc cho trong bing 1 (sdn
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phdm/ gid ). Hoi phdi phan cong lao dong nhu thé€ nio d€ trong 1 gid tao ra dudc
nhiéu sdn phaAm nhat?

Méy Bl B2 B3 B4
C. nhén 40 60 30 70
A;: 50 8 5 5 3
A,: 70 6 9 8 7
A5: 80 4 6 6 5
Bang 1

Goi x;; 1a s6 cong nhén loai A; dugc phan cong st dung mdy B; (i=13,j=14).

Ta ¢6 mo6 hinh todn hoc :

(1) f(x) = 8X11+5X12+5X 13+ 3X 1 44+60X51+9X 20+ 8X 3+ 7 X4 +4X31+6X3,+6X33+5X34 — max
X +Xpp +X53+x, =50

Xy +Xgy +Xo3 +Xyy =70

(2) Xy, + Xy, + X5 =40
Xy + Xy +X3, =60
X3 +Xo3 +Xg3 =30

3) x;=20 1= 13, j= 14 va xjjnguyén
Bai todn nay c6 dang bai todn vin tai véi ham muc ti€u cuc dai vGi bang van tai la
bang 1.(ban c6 thé gidi bai todn nay bing kién thitc c6 dugc & chuong 1 va chuong 2 k&t hgp viéc
st dung cdc phan mém mady tinh)
Budc I Tim PACB ban dau bing phuong phdp “cuc dai cu6c phi”.

¢ Phan vao0 6 (2,2) 60 tin , di€m phdt A, chi con 10 tdn, x6a cot B,.

¢ Phan vao 6 (1,1) 40 tin , di€m phdt A, chi con 10 tdn, x6a cot B,.

¢ Phan vao 6 (2,3) 10 tdn , diém thu B; chi con cin 20 tdn, x6a hang A,.

¢ Phan vao 6 (3,3) 20 tdn , di€ém phat A; chi con 60 tin, x6a cot Bs.

¢ Phanvao 6 (3,4) 60 tAn , 6 (1,3) 10 tan.
Ta dudc PACB ban ddu c6 di m + n—1 =3+4-1 =6 6 chon trong bing sau :
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My B, B, B, B,
C. nhan 40 60 30 70
A 50 8 X 5 5 3 x cho
40 10 |r; =0
A, 70 6 9 «x 8 x 7 rn,=-4
60 10
A; =80 4 6 6 x 5 X r;=-2
20 60
Sy =-8 S, =-5 S3=-4 Sq=-3

Budc 2 Qui O cude phi cac 6 chon : Cho r; =0 tinh ra dudc s;=-8 ,s4 =-3; 54 =-3 =
R=-2;13=-2=83=-4 ;83=-4=>r1r,=4 ;1 =-4= s, =-5.

Tinh lai cu6c phi cdc 6 theo cong thic c’ij = 1j +8;j +¢;j ta dudc .

Midy B, B, B, B,

C. nhan 40 60 30 70
0 X 0 1 X 0 x
A 50 40 Pua vao 10
A, 70 -6 0 X 0 x 0
60 10
A; =80 -6 -1 0 X 0 x
20 60

Budc 3 Ki€m tra tinh t&i vu:
Con 6 (1,3) c6 cubc phi duong nén PACB hién ¢6 chua 31 uu.

Budc 4 Xay dung phuong 4n mdi t6t hon .
Pua vao 6 (1,3) ta dugc vong V = {(1,3), (1,4), (3,4),(3,3)}

<

* o

Phan 6 chin 1& : V© = {(1.4),3.3)}, V" = {(1.3).3.4)}
O dwara 12 6 (1,4) , lugng diéu chinh 12 x4 = 10.
Ciac 6 (1,3) ,(3,4) cong thém 10 tan; cac 6 (1,4) ,(3,3) tinh bét 10 tan.
phuong 4n mdi :
Midy B, B, B; B,
C. nhan 40 60 30 70
A;: 50 0 x 0 1 X 0
40 10 0
Ax70 | -6 0 x 0 x 0
60 10
A;:80 |-6 -1 0 x 0 x
10 70
;=1 $5=0 s3=0 s4=0

Ta dudgc

r1=-1

I'2=O

I'3=O
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Budc 2 Qui0O cudc phi cdc 6 chon.

T cOt By cho s3 =0 tinh dugcr;=-1,1,=0,13=0;13=0=s84=0;1,=0 =5, =0;
r; =-1 = s; = 1. Tinh lai cuSc phi tat cd cédc 6 ta dugc.

May B, B, B; B4
C. nhan 40 60 30 70
A;: 50 0 X -1 0 x -1
40 10
A, 70 -5 0 x 0 x 0
60 10
A; =80 -5 -1 0 x 0 x
10 70

Moi 6 déu c6 cude phi < 0 nén PACB dang c6 t6i vu. Viy PATU ciia bai todn 1a:

My B, B, B, B,
C.nhan 40 60 30 70
A;:50 |8 5 5 3
40 10
Ay70 |6 9 8 7
60 10
Ay:80 |4 6 6 5
10 70

frax =8 .40 +9.60 +5.10 +8.10 +6.10 +5.70 = 1400
2.1.3. Thuat todn thé& vi gidi bai todn van tai hAm muc tiéu cyc dai

% Budc 1 : Tim PACB ban dau d€ xuét phat bing phuong phéap cuc dai cudc phi. Y
twdng phuong phdp nay 1a vu tién phin phdi nhiéu nhit vao cdc & c¢6 cudc phi
16n nhat.

Gid s trong ma tran C =c, )mxn , Crs 12 I6n nhdt trong céc c;;. Khi d6, ta phan phoi t6i

a, néua,<b, (THI)
da vao 6 (r,s), cu thé: x,=4b, néua, >b, (TH2)
a, nfua,=b, (TH3)
¢ Trong trudng hop 1, di€m phat A, da phdt hét hing nén cé thé x6a di hang A,
clia bang; & di€m thu B, chi con can (b, — a, ) tAn hang.
¢ Trong trudng hdp 2, di€m thu B, d3 nhin dd hang, nén c6 thé x6a di cot B clia
bang va & di€m phét A, chi con lai (a, — b ) tin hang.
¢ Trong trudng hdp 3, di€m phat A, dd phdt hét hang va di€m thu B, da nhan dd
hang nén c6 thé x6a di hang A, va cot B, clia bang.
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¢ Trong bang con lai v6i s6 hang va cot it hon, ta lai ti€p tuc phan phoi nhu trén
cho dén khi hét hang.

¢ Né&u PACB ban dau c6 dii m+n-1 6 thi thi sang buéc 2; néu ¢é it hon n+m-1 6
thi bd sung thém “ & chon 0” cho dd m + n —1 khong tao thanh vong rodi sang
budc 2.

% Budc 2 : Tim hé thong thé€ vi hang, th€ vi cot.
¢ Dua vao ciac 0 chon ¢6 x; > 0 cho mot an u hoidc Vio nao d6 bing 0 rdi tinh
cdc 4n con lai sao cho cdc 6 d6 déu thda u; + vj-cij=0.

dat ) '
¢ Tinhk; = u; +v;-c; §titcd cic 6 con lai. c

Xij

% Budc 3 : Kiém tra tinh t0i uu

¢ Néuk; 20 (i=L,m:j=1n) thi PACB hién ¢ t3i uu.

¢ Néu ton tai 6 (i,j) ndo d6 thda k; < 0 thi PACB hién c6 khong t6i wu. Sang
budc 4.
Budc 4 : Xay dung phuong 4n mdi t6t hon
¢ Tim 6 dua vao: O dua vao 12 6 ¢6 k; bé nhdt ; gid st d6 1a 6 (i, j*).
¢ Tim vong diéu chinh: B8 sung (i*, j*) vio m + n — 1 & chon ban dau sé& xuat
hién vong duy nhat 12 V goi 1a vong diéu chinh. (theo tinh chat 2)
¢ Phdn 6 chdn 1é ciia vong V : Ta d4nh s thit tw cdc 6 clia vong V bit dau tir 6
(i*, 7%), 6 nay dugc danh s6 1. Khi d6, V dudc phan hoach thanh hai tip:
VE 1a tip cédc 6 ¢6 sO thit tw chin
V12 tap cdc 6 ¢6 s6 thi tu 18
o Tum 6 dua ra va lugng diéu chinh: Néu x,, , = minfx /(i,§) € VE | thi (i°,°) 12 6
dua ra va X0 12 lugng diéu chinh. Tic 13, trong cdc 6 c6 s6 thif tu chin, 6

nao da phan it hang nhat 12 6 dua ra va lugng hang & 6 d6 chinh 13 lugng diéu
chinh.
¢ Ldp phuong dn mdi: X'= (x'ij )mxn , VO1 x';; dudc tinh nhu sau

o e . C
o (e . L
X'y =X+ X00 néu (1,]) eV~ (*x)
Xjj néu (i,j)e V

Lidc nay, 0 (i*,j*) trd thanh 6 chon, 6 (i°,j°) trd thanh 6 loai. Quay lai budc 2.

2.2. Cdc bai todn vin tdi khong can bdng thu phdt
2.2.1.Trudng hgp tong lugng hang phat 16n hon téng thu: Zal > Zb i

i=1 j=1
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(D) f(x) = > > ayx; — min
i=1 j=1
2 "~
2xi=b;  (=Lm
i=1
(3) X >0 VI,]
PE gidi bai todn nay ta thém di€m thu gid B,,; v6i lugng hang thu la
by = Y.a;-».b;. Cdc 6 trén cot tng v6i di€ém thu gid c6 cude phi déu bing 0.
i=1 i=1
Khi tim PACB ban dau thi phan phdi vao cdc 6 chinh truSc, cdc 6 trén cdt thu gid
khi con thtra hang mdi phan vao.
Vidu 2 Giaibai todn van tai ( f — min ) cho bdi bang sau

Thu B, B, B;

Phit 20 60 60
A;: 40 > 4 3
A, 50 4 3 5
A;: 70 6 5 2

3 3
Tacé: D a, =40+ 50+70=160, ij =20+ 60 + 60 = 140

i=1 j=1

Lap thém di€m thu gid B, vdi lugng hang can thu 13 b, = 160 — 140 =20.

Thu B, B, B, B,
Phit 20 60 60 20
5 x 4 x 3 0 x
Ar: 40 20 10 10
Ay: 50 4 3 x 5 0
50
As: 70 6 5 2 x 0 x
60 10

Budc I Tim PACB ban dau bing phuong phdp cuc tiéu cuSe phi nhu sau :
¢ Phan vao 6 (3,3) 60 tAn, hang A; chi con lai 10 tAn, xda cot Bs.
¢ Phin vao 6 (2,2) 50 tdn, cot B, chi con can 10 tin, x6a hang A,.
¢ Phan vao 6 (1,2) 10 tAn, hang A, chi con 30 tin , x6a cot B,.
¢ Phan vao 6 (1,1) 20 tdn, hang A, chi con 10 tdn , x6a cdt B;.
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¢ Cudi cing phan vao 6 (1,4) 10 tan, 6 (3,4) 10 tan. Ta dugc PACB ban diu cé
di m+n-1=3+4—-1=6 6 chon.
Budc 2 Qui 0 cuGc phicac 6 chon.

Thu B, B, B, B,
Phat 20 60 60 20
5 x 4  x 3 0 X r=0
Az 40 20 10 10
A,: 50 4 3 X 5 0 rn=1
50
A5 70 6 5 2 x 0 X ;=0
60 10
$;=-5 S, =-4 S3=-2 s4=0

Tu hang 1 chor; =0 tatinh dugcs;=-5,5,=-4,8,=0;s8,=-4=>1,=1;54=0=13
=0;3=0=s3=-2.

Tinh loai cudc phi cdc 0 loai theo cOng thitc ¢’jj =1; + 8 + ¢;; ta dugc

Thu B, B, B; B,

Phat 20 60 60 20

A;:40 0 X 0 x 1 0 X
20 10 10

Aj: 50 0 0 x 4 1
50

Az 70 1 1 0 X 0 X

60 10

TAt cd cdc 6 déu c¢6 cude phi khong Am nén PACB hién c6 t6i wu. Vay phuong 4n téi
uu cia bai todn da cho la

Thu B, B, B;
Phat 20 60 60
5 4 3
A;: 40 0 10
Ay 50 4 3 5
50
Az 70 6 5 2
60

fimin = 5.20 + 4.10 +3.50 +2.60 = 410
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2.2.2.Trudng hgp tong lugng hang phat nhé hon tdng thu: > a, <> b,
-1 =1

m

1 >,

i=l  j=1
Zn:Xijai(la_m)

2) 1"
zxij Sbj(jzla_n)
i=1

(3) Xjj >0 V l,J

PE gidi bai todn niy ta thém di€m phdt gid A, v6i s hang phat 1a

ay= Y b;- > a; . Cdc 0 trén hang tng véi 4n gid c6 cudc phi déu bing 0. Tuong ty
i1 i1

trudng hop cung vugt ciu, khi tim PACB ban dau thi phan phdi vdo cdc 6 chinh

trudc .

Vidu 3 Giai bai todan van tai cho bdi bang sau. (f — min)

Thu | B B, B; B,
Phat 20 30 50 40
8 3 5 2
A;: 30
As: 40 2 4 3 7
Az 60 5 6 4 1

Tacéd:

i=1

=

3 4
Zai=30+40+60 =130, ij =20+ 30 + 50 + 40 = 140.

Lap thém di€m phdt gid A, vdi luong hang phat 13 a, = 140 — 130 =10.

Thu Bl B2 B3 B4
Phat 20 30 50 40
A 30 8 3 X 5 2 X
b 30
2 x 4 3 X 7
A,: 40 20 20
5 6 4 x 1 x
As: 60 20 40
0 0 0 0
Ay 10 8 0
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Buéc 1 Tim PACB ban diu biing phuong phap cuc ti€u cudc phi nhu sau :

¢ Phian vio 6 (3,4) 40 tAn , di€m phat A; con lai 20 tin, x6a cot B,.

¢ Phin vao 6 (2,1) 20 tin , di€m phdt A, chi con lai 20 tin, x6a cot B,.

¢ Phanvao 6 (1,2) 30 tdn, x6a hang A va cot B,.

¢ Phin vao 6 (2,3) 20 tdn, 6 (3,3) 20 tan , 6 (3,4)10 tan. S6 6 chon 12 6 6 nén ta

bd sung thém 6 (1,4) cho dii 7 =4 +4 -1 6.

Budc 2: Qui 0 cuSe cho cac 6 chon

Thu B1 B2 B3 B4
Phat 20 30 50 40
A 30 8 3 X 5 2 x _ s
1- 30 rl - -
. 2 x 4 3 x 7 rn,=-3
A, 40 20 20
A - 60 5 6 4 x 1 X _4
3 20 40 [B7°
0 0 0 x 0
A4 . 10 10 Iy = 0
SI=1 Sz=2 S3=O S4=3
Tu cot Bscho s; =0 tinh dugcry =0, 13=-4 ,1,=-3;13=-4=>5,=3;
4=3=>rn=-5rn=5=>=2n=-3=s=1.
Tinh lai cudc phi cdc 6 ta dugc .
Thu Bl B2 B3 B4
Phat 20 30 50 40
A 30 4 0 X 0 0 x
! 30
0 X 3 0 X 7
A, : 40 20 20
A . 60 2 4 0 X 0 x
o 20 40
1 2 0 X 3
A, 10 10

TAt cd cdc & déu 6 cuSe phi khong Am nén PACB hién c6 tdi uu.

Phuong 4n t6i uu bai todn ban dau la
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Thu | B, B, B, B,
Phat 20 30 50 40
8 3 5 2
Ay 30 20 0 20 0
Ay 40 2 4 3 7
0 0 20 0
As: 60 5 6 4 1
0 0 10 0

Sonin =8x204+5x20+3x20+4x10=360
2.3. Bai todn vdn tdi c6 6 cdm:

Trong thuc t& vily do ciu, pha, dudng sa bi hu hdng, hoic do van dé an ninh, hoic
do khodng cich qué xa cin nhiéu thdi gian van chuyén ma céc diéu kién bio quin
hang héa khong thuyc hién dudc hay khong kip vé mit thdi gian,...nén cé
mot s tuyén dudng khong thé van chuyén hing qua dudc. Cic tuyén dudng nay
trén badng van tai dic trung bdi cdc 6 khong phan phoi hang vao duge. C4c 6 ndy goi
12 6 cAm.

Ngoai ra 6 cAm con xuat hién trong bai todn van tdi khong cin bing thu phat vdi
diéu kién mot s& tram phat phai phat hét hang ( tdng phit > tdng thu ) hoic véi diéu
kién mot s& tram thu nao d6 phai thu dd hang ( tdng phdt < tdng thu ).

D€ gidi bai todn van tdi cdc 6 cAm, chiing ta dit “cudc phi” tai 6 cAm 1a “M ” ddi
v4i bai todn him muc tiéu cuc ti€u (f —>min) va 1a “—M ” d6i v6i bai todn ham
muc tiéu cyc dai (f ——max), v6i M 1a s6 duong 16n ty ¥, ti€p theo chiing ta 4p

dung thudt todn thé vi hoic thudt todn quy 0 cudc phi 6 chon € giai.
Vidu 4

Mot cong ty ky hdp ddng giao cho khdch hang 5 sdn pham loai A;, 7 sdn pham loai
A,, 8 san pham loai Az trong thdi gian 1 thing Cong ty c6 3 xi nghiép I, II, III va xi
nghiép III khong sdn xuit dugc sdn phdm As;. Ning luc sdn xuat mdi xi nghiép 1, II,
III trong thdi gian 1 thdng 1an  lugt 12 9 sdn pham, 6 sin phim, 5 sdn pham. Lgi
nhuin thu dudc trén mdi sdn phidm do cdc xi nghiép sdn xuit ra dudc cho trong
bang sau ( don vi tinh: 20.000.000 dong/san phdm).

Nghiép I 11 11
S.Phim 9 6 5
Ai: S 8,5 6 7
Ayl 9 10 6,5
As: 8 6 7,5 O Cam
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Héi phdi phan cong cdc xi nghiép sidn xuit nhu thé nao dé€ thyc hién duge hgp ddng
v6i 101 nhuén 16n nhat va cho biét s tién 1di nhuan thu dugc d6?

Gidi

Bai todn nay c6 dang 13 13 bai todn van tai cn bing thu phéit ¢c6 6 cAm 1a (3,3). Vi
1a bai todn f — maxnén c,; =—M , v6i M 1a s6 duong 16n tly .

Nghiép 1 11
S.Ph&m 6 5
Ap:S 8,5 6 7
Ar 7 9 10 6,5
A;: 8 6 7,5 M

Lan lugt phan phdi nhu sau: 6 (2,2) 6;6(21) 1; 6 (L) 5;8 3,1) 3;06 (33) 5

Sau khi phan phoi xong ta dudc phuong 4n co badn ban dau khong suy bién, tim cic
th€ vi hang va cdc thé€ vi cot 16i ti€p theo tinh k; = u; + v; - ¢; ta dudc dugc:

.Nghiép II III
S.Phim 6 5
Ap: S5 8,5 0|6 ; 7 - M —~45
5 Pua vao
Ay T 9 0 (10 x 0 6,5 —M=3]
1 6
Az 8 6 07,5 —0; -M X 0
3 Puara 5
v, =6 v, =7 v, =-M

O (1,3) ¢6 k;; =—M —4,5<0 nén phuong 4n cd ban hién c6 khong t&i wu.

O dua vao 12 6 (1,3).

u, =25
u, =3
cho

U, =

Vong diéu chinh 1a ¥ = {(1,1),(1,3),(3,1),(3,3)}, 7 ={(1L,1),(3.3)}, V" ={(3,1),(1,3)}.

O dua ra 12 6 (3,3) va lugng diéu chinh 13 x,, =5. Lap phuong 4n méi va tim hé

thong thé vi

mdi ta dugc:
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Nghiép I II 111
S.Phim 9 6 5
A;: S 8,5 X 0|6 3,5 7 x 0 u, =85
0 5
Ay T 9 X 0 [10 x O |65 1 u, =9
1 Puara 6
As: 8 6 « 0|75 -05 |-M M+45 |u, =6
8 | bua vao
v Cioo v, =1 v, =-15

O (3,2) ¢6 k;, =—1,5<0 nén phuong 4n cd ban hién cé khong t&i wu.
O duavaola 6 (3,2).
Vong diéu chinh 1a ¥ = {(2,1),(2,2),(3,1),(3,2)}, V< ={(L.1),(3.3)}, 7" ={3.D),(1,3)}.

O dwarala 6 (2,2) va lugng diéu chinh 1a x,, =6. Lap phudng 4n méi va tim hé
thong thé vi mdi ta dudc:

.Nghié€p I II III
S.Phim 9 6 5
A5 8,5 X 0|6 4 7T x 0 u, =85
0 5
Ay 9 x 0110 05 |6,5 1 u, =9
7 0
Az 8 6 X 0175 x 0 |-M M+45 | uy; =6
2 6
Cho _ _
v, =0 v, =15 v, =-15

T4t cd cdc 6 déu c6 k, > 0nén phudng 4n cd ban nay i vu. Vi o cdm (3,3) nhén gid

tri phan phdi x,, =0 nén bai todn c6 phuong an t6i vu 1a:

Nghiép I 11 111
S.Phim 9 6 5
A5 8,5 6 7 x
0 0 5
Ay 7 9 10 6,5
7 0 0
Aj: 8 6 7,5 O cim
2 6 0

Téng 1di nhuan 16n nhat:
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£ =[9%T+6x2+7,5%6+7x5]x20.000.000 ddong = 155x20.000.000 dong
Chiiy: Cé thé gidai bang thudt todn quy 0 cudc phi.

Vidu 5 Gidi bai todn van tai dudc cho bdi bing sau vé6i diéu kién tram B, phdi thu
dd hang:

Thu B, B, B;
60 20 50
Phat
A 75 6 3 1
A, : 45 4 2 3
Giai

Pay 12 bai todn tong thu 16n hon tong phat vdi luong hang cin thu 16n hon lugng
hang phét 1a 10 tAn. Ta 1ap thém tram phdt gid A; véi lugng hang phét 1a 10 tAn va
cu6c phi cdc 6 (3,2),(3,3)1a 0 va 6 (3,1)1a M v6i M 1a s6 16n ty y(vi B, phdi thu
dd hang nén tram B; khong thu lugng hang gid cla tram As, do d6 6 (3,1) phai la 6

cdm).

Thu Bl B2 B3

Phét 60 20 50
A 75 6 3 1
Ay: 45 4 2 3
A3 10 M 0 0

Bué6c 1 : Tim PACB ban du biing phuong phép cuc tiéu cude phi.
¢ Phanvao d(1,3)50tAn, hang A chi con 25 tan, x6a cdt Bs.
¢ Phanvao 6 (2,2)20tadn, hang A, chi con 25 tdn, x6a cot B,.

e Phinvao 5 (2,1)25tin, 5 (1,1)25tAn, 6 (3,1) 10 tan.
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Budc 2 : Qui O cuGe phi cac 6 chon .

Thu B, B, B;
Phat 60 20 50
A 75 6 X 3 1 X
25 50
A,: 45 4 x 2 X 3
25 20
As: 10 M x 0 0
10
chos; =0 S5=2 s3=35
Chos;=0tinhdudcr;=-6,r,=-4,13=-M,s,=2,83=5
Tinh lai cuSc phi tat cd cdc 6 ta dudc
Thu B, B, B;
Phat 60 20 50
A 75 0 X -1 0 X
25 50
A,: 45 0 x 0 X 4
25 20
As: 10 0 X 2-M  x 5-M
10

I'l—-6
1'2—-4
I'3—-M

Budc 3: Con 6 (1,2),(3,2), (3,3) c6 cuSc phi am nén PACB hién c6 chua t6i wu.
Budc 4: Pua 6 (3,2) vao ta duge vong V = {(2,1),(2,2),(3,1),(3,2)}
Ve=1{22).3.D}, V"= {2.1),32)}

Odwaralao(3,1), lugng diéu chinh 1a 10. Cdc 6 ( 2,1 ) va ( 3,2 ) mdi 6 cong thém

10 tdn ; cac 6 (2,2), (3,1 ) mdi 6 trir di 10 tan.

Thu B, B, B;
Phat 60 20 50
A 75 0 X 3 0 X
25 50
A, 45 0 X 2 x 4
35 10
As: 10 0 2-M  x 5-M
10
s;=0 S, =-2 $3=0

Budc 2: Qui 0 cude phi cac 6 chon

Il
)

Iy

I'2=O

I
<

I3
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Chor;=0tinhdugcs;=0,5;=0;8=0=1n=0n=0=>s=-2;8,=-2=>r3=M.

Tinh lai cudc phi tat cd cdc 6 ta dugc

Thu B, B, B;
Phat 60 20 50
A:75
25 50
A,: 45
35 10
As: 10
10

Tat cd cdc 6 déu c6 cudc phi khong Am nén P ACB dang c¢6 tdi uu.

Vay phuong 4n t6i vru bai todn ban dau 1a

Thu B, B, B,
Phat 60 20 50
A:75 |6 3 1
25 50
A, 45 |4 2 3
35 10

fmin = 6.25 + 1.50 + 2.10 + 4.35 = 360.
Vidu 6

Mot cong ty may mic cian phan phdi 2800 don vi san phdm may mic loai A, 2200 don vi
san pham may mic loai A, vao ba xi nghiép By, B, B3 d€ san xuit, véi ning luc sdn xuat
(s6 don vi san pham loai A, hay sdn phadm loai A,) 1an lugt 1a 1600, 2000, 2400 don vi
san pham. Chi phi (don vi tinh 10.000 déng/Idon vi sin phdm) SAn Xuat clia cong ty khi phan phdi mdi
don vi san phdm cho céc xi nghiép san xuit dudc cho trong bang sau

i nghiép B B> Bs
Sédn phﬁvm 1600 2000 2400
A1:2800 7 7,5 8
A»:2200 8 8,5 7,5

Vi chién lugc phat trién cdng ty, nén xi nghiép B phai thu di 2400 don vi sdn phadm
dé san xuat. H3i phai phan phdi san pham cho cdc xi nghiép sdn xudt nhu thé nao
dé tong chi phi thap nhdt va tinh tong chi phi thap nhat nhat d6?
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Gidi
Bai todn ndy c6 dang bai todn van tai khong cAn bing thu phét véi lugng ph4t it hon
lugng thu 1a (1600 + 2000 + 2400) — (2800 +2200) =1000. Lap thém tram gia A4, véi
lugng cAn phat a, =1000. D€ tram B, thu dd thi lugng hang gid tram 4, khong dudc
phdt vao tram B, nén 6 (3,3) 1a & cAm, vi cin tdng chi phi thdp nhdt nén diy 1a bai
todn f — min do d6 “cudc phi” 6 (3,3) 1a M (v6i M 1a s6 dudng 16n tly ¥).

Lan lugt phan phdi nhu sau: & (1,1) 1600 ;6 (1,2) 1200; 6 (2,3) 2200;6 (3,2)
800; 6 (3,3) 200.

Sau khi phan phdi xong ta dudc phuong 4n co bin ban dau khong suy bién, rdi tiép
theo “quy O cudc phi” cac 6 chon ta dudc:

i nghi€p B, B, B;
San phim 1600 2000 2400
A;:2800 7 X 7.5 X 8 - CZ’O
1600 1200 :
A2:2200 8 8,5 7.5 x r,=M
2200
As: 1000 0 0 x M x r=15
800 200
s, =1 s, ==1,5 sy, =—M -1,5

Tinh lai “cudc phi” cac 6

{ nghiép B, B> B;
Sdn phaim 1600 2000 2400
A1:2800 0 x |0 x 0,5- M
1600 1200 {fa vio
A»:2200 1+ M 1+M 0 x
2200
As3: 1000 0,5 0 X 0 X
800 |DPuwara 200

Con 6 (1,3) c6 “cudc phi” 4m nén phuong 4n cd ban hién c¢6 khong t6i wu.
O dua vao 12 6 (1,3).
Vong diéu chinh 1a ¥ = {(1,2),(1,3),(3,2),(3,3)}, V" = {(1,3),(3,2)}, 7V ={(1,2),(3.3)}.
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O duwarala 6 (3,3) va lugng diéu chinh 1a x,, = 200. Lap phuong 4n mdi rdi “quy 0
cudc phi” cdc 6 chon ta dudc:

i nghi€p B, B, B;
Sén pham 1600 2000 2400
A1:2800 0 X 0 X 0,5-M
1600 1000 200
A5:2200 1+ M 1+ M 0 X
2200
Asz: 1000 0,5 0 x |0
1000 0
s, =0 s, =0 s;=M-0,5
Tinh lai “cudc phi” cac 6
Xi B, B> B3
nghid 1600 2000 2400
Sdn phim
A1:2800 0 x |0 X 0
1600 1000 200
A»:2200 1,5 1,5 0 X
2200
As: 1000 0,5 0 X M —-0,5
1000 0

Tat cd cdc 6 déu c6 cudc phi khong Am nén phuong dn co ban na tdi wu. Vi d cAm
(3,3) nhan gi4 tri 0 nén bai todn c¢6 phuong 4n t6i wu 1a:

Xi B B, B;
nghiép 1600 2000 2400
San phim
A:2800 7 7,5 8
1600 1000 200
A»:2200 8 8,5 7,5
0 0 2200

Tong chi phi bé nhat: £, =1x1600+ 7,5x1000 +8x 200 + 7,5 x 2200 =27200(don vi rinh

10.000 déng)

Vidu7

=272000 (do’n vi tinh 1.000 dong) = 272000000 dong = 272 (triéu dong)

128
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Mot cong ty may mic cian phan phdi 2200 don vi san phdm may mic loai A, 2800 don vi
san pham may mic loai A, vao ba xi nghiép B, B, B3 d€ sdn xuit, vdi ning lyc san xuit
(s0 don vi san phdm loai A, hay sdn pham loai A,) 1an lugt 1a 1600, 2400, 2000 don vi
san pham. Chi phi (don vi tinh 10.000 déng/Idon vi sin phdm) SAn Xuat ctia cong ty khi phan phoi mdi
don vi san phdm cho céc xi nghiép san xuit dudc cho trong bang sau

Xi B, B, B;
nghiap 1600 2400 2000
San phim
A:2200 8 8 8,5
A»:2800 7,5 9 8

Vi chién ludc phat trién cong ty, nén xi nghiép B, phai thu dd 2400 don vi sin phdm d€ sin
xuét. Héi phdi phan phdi sdn phadm cho cdc xi nghiép san xuat nhu thé nao d€ téng chi phi
thdp nhdt va tinh tong chi phi thap nhat d6?

Giai
Bai todn nay c6 dang bai todn van tai khong cin bing thu phat v6i lugng phét it hon
lugng thu 13 (1600 +2400 + 2000) — (2200 +2800) = 1000. Lap thém tram gid 4, véi
lugng can phit a, =1000. P& tram B, thu dii thi lugng hang gid tram A4, khong dugc
phdt vao tram B, nén 6 (3,2) 12 6 cAm, vi can téng chi phi thap nhdt nén day la bai
todn f — min do d6 “cudc phi” 6 (3,2) 1a M (v6i M 1a s6 duong 16n tuy y).
Lan lugt phan phoi nhu sau: & (2,1) 1600 ; 6(1,2) 2200; 6 (2,3) 1200; 6 (3,2) 200;
6 (3,3) 800

Sau khi phan phoi xong ta dudc phuong 4n co bidn ban dau khong suy bién, rdi ti€p
theo “quy O cudc phi” cac 6 chon ta dudc:

Xi B B, B;
nghiép 1600 2400 2000
San phim
A1:2200 8 8 x |85 r=M
2200
A222800 7,5 X 9 8 % . ciu
1600 1200 | *
As: 1000 0 M X 0 X r, =8
200 800
s, ==71,5 s, =—M -8 5, =-8
Tinh lai “cudc phi” cac 6
Xi B B, B;
nghiép 1600 2400 2000

San phim
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A:2200 M+0,5 0 X M+0,5
2200
A,:2800 0 X -M+1 0 X
1600 Pua vao 1200
As: 1000 0,5 0 X 0 X
Puara 200 800

Con 6 (2,2) c6 “cudc phi” Am nén phuong 4n c¢d ban hién c6 khong t6i uu.

O dua vao 1a 6 (2,2).

Vong diéu chinh 1a ¥ ={(2,2),(2,3),(3,2),(3.3)}, V" ={(2,2),(3.3)},V < ={(2,3),(3,2)}.
O dwara 12 6 (3,2) va lugng diéu chinh 13 x,, = 200. Lap phudng 4n méi rdi “quy 0
cuGe phi” cdc 6 chon ta dugc:

Xinghiép B, B, B;
1600 2400 2000
San phim
A,:2200 M+0,5 0 x | M+0,5 r e M 1
2200
A,:2800 0 x -M+1 0 x L
1600 200 1000 | °
As: 1000 0,5 0 0 x r =0
0 1000
5, =0 s, =M -1 s, =0
Tinh lai “cudc phi” cac 6
Xi B, B, B;
nghiép 1600 2400 2000
San phim
A;:2200 1,5 0 x |15 e M+
2200
A,:2800 0 x 0 0 x L
600 200 1000 | °
As: 1000 0,5 M-1 0 x r, =0
0 1000
SIZO SZZM_I S3:O

Tat cd cdc 6 déu c6 cude phi khong Am nén phuong dn co bin na tdi wu. Vi d cAm
(3,2) nhan gi4 tri 0 nén bai to4dn c6 phudng 4n t61 wu la:
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Xi B, B, Bs
nghiép 1600 2400 2000
Sdn phim
A:2200 8 8 8,5
0 2200 0
A»:2800 7,5 9 8
1600 200 1000

Tél’lg chi phi bé I’lhé\l’ti fmin =8x%x2200+7,5%x1600+9x 200+ 8x1000 =39400(dzm vi tinh 10,000 déng)
= 39400 (don vi tinh 1.000 déng) = 394000000 aéng = 394 (trigu déng)

Chiy Cé thé gidi bang thudt todn thé vi ( gonhon thuat oin quy 0 cude phi 2 bing vin @i).
Vidu 8
Mot cong ty can ban 120 don vi san pham loai A, 45 don vi sdn phdm loai A, 85
don vi sdn phdm loai A; thong qua bon dai ly By, B,, B3 B, vdi kha niing ban (s6 don
vi san phdm loai A, hay sdn pham loai A, hay sdn pham loai As) 1an lugt 13 60, 90,
70, 50 don vi sin phdm. Lgi nhudn (don vi tinh 500.000 ddng/Isén phdm) khi ban
mdi san phadm thong qua mdi dai 1y dugc cho trong bing sau

Dal 15’ B1 B2 B3 B4
Sén phdm 60 90 70 50
A:120 3 4 4 5
Ay:45 4 6 5 4.5
As:85 6 6 7 8

Vi chién lugc phat trién kinh doanh cla cdng ty, nén dai ly B, phai thu dd 60 don vi
san pham d€ ban. Hdi phai phan phdi sdn phdm cho cdc dai ly ban nhu thé nao dé
tong loi nhud@n lén nhét va tinh tng lgi nhudn I6n nhdt d6?
Gidi

Bai todn nay c6 dang bai todn van tai khong can bing thu phat vé6i lugng ph4t it hon
lugng thu 1a (60+90+70+50)— (120 +45+85)=20. Lap thém tram gid A4,vdi lugng
cAn phit a, =20. P€ tram B thu di thi lugng hang gid tram A4, khong dugc phat
vao tram B nén 6 (4,1) 12 6 cAm, Vi cAn téng loi nhudn lon nhdt nén diy 1a bai toin
f —max dodé C, =-M (v6i M 1a s6 duong 16n tly ¥).

Lan lugt phan phoi nhu sau: 6 (3,4) 50 ;0(3,3) 35; 0 (2,2) 45;6 (1,2) 45;6 (1,3)
35;6 (11) 40; 6 (4,1) 20.
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bai ly B, B, B; B,
Sén phd 60 90 70 50
Aq:120 3 X 4 x 4 x 5

40 45 35
Ay:45 4 6 X 5 4,5
45
A3:85 6 6 7 X 8 x
35 50

A4:20 -M X 0 0 0
Tram gid 20

Sau khi phan phoi xong ta dudc phudng 4n co badn ban dau khong suy bién, tim cic

th& vi hang va cdc th€ vi cot r6i ti€p theo tinh k; = u; + v; - ¢;; ta dugce dugc:

bai ly B, B, B; B.
Sén phi 60 90 70 50
A:120 3 x 014 x 014 x 015 0 ” cho

40 45 35
Ay:45 4 1|6 X 015 1 145 S | uy=2
45
A3:85 6 016 1 |7 x 08 x 0 |u=3
35 50
A4:20 -M x 0]0 | 0 1 0 2- u,=-M-3
Tram gia Puara 20 Pua vao
v, =3 v, =4 v, =4 v, =5

O (4,2) ¢6 k,, =1-M <0 nén phuong 4n cd ban hién c6 khong tdi wu. O dua vao la

6 (4,2).
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Dal 1}// B1 B2 B3 B4
Sén ph3 60 90 70 50
A;:120 3 x 0 |4 x 0 (4 x 0|5 y ”i"
60 25 35 1
A,:45 4 6 X 0 |5 4.5 - u, =2
45
A,:85 6 6 7 x 018 x 0 |w=3
35 50
A4:20 -M M-1]0 x 0 0 u, =—4
20
v, =3 v, =4 v, =4 v, =5

T4t cd cdc 6 déu c6 k, > 0nén phudng 4n cd ban nay i vu. Vi o cdm (4,1) nhén gid

tri phan phdi x,, =0 nén bai todn ban dau c6 phuong 4n t6i vu la:

Bal 1},7 Bl B2 B3 B4
Sén phim 60 90 70 50
Aq:120 3 X 4 x 4 x 5

60 25 35
Ay:45 4 6 X 5 4,5
45
A;:85 6 6 7 x 8 x
35 50

Téng 1di nhuan 16n nhat:
fo =[3%60+4x25+4x35+6x45+7x35+8x50]x 500.000 ddng

= 1335%500.000 ddng = 667500000 dong
Chuy:

C6 thé gidi bdng thudt todn quy 0 cudc phi.
Bai tap
Bai 3.1 Tim phuodng 4n co bin ban diu (f — min)

Thu Bl B2 B3 B4
Phat 60 90 55 45
Aq: 100 3 4 3,5 5
A, 70 4 6 5 4,5
As: 80 5 5,5 6 4,5
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a) Trudng hgp f — min b) Trudng hgp f — max

Bai 3.2 Gidi bai todn van tdi (f — min)

Thu Bl B2 B3 B4
Phat 70 80 65 85
A;: 100 5 4 6 7
A,: 50 8 5 5 6,5
Aj: 60 5,5 6,5 7 7,5
A4 90 6 7 4 5

Bai 3.3 Cho bai todn van tai (f — min)

Thu Bl B2 B3 B4
Phat 60 90 70 50
A;: 80 3 4 4 5
A, 45 4 6 5 4.5
Aj: 85 5 5 6 7

a) Giai bai todn trén.
b) Gidi bai todn trén vé6i diéu kién tram B; thu dd hang.
Bai 3.4 Cho bai todn vén tai (f — max)

Thu Bl B2 B3 B4
Phat 60 90 70 50
A;: 80 3 4 4 5
A, 45 4 6 5 4,5
Aj: 85 5 5 6 7

a) Giai bai todn trén.

b) Gidi bai todn trén vdi di€u kién tram B, thu dd hang.




Quy hoach Tuyén tinh 135

Bai 3.5 Mot nong trudng c6 3 khu dat A;, A,, Az c6 dién tich twong dng 250, 1400,
350 ha. Nong trudng dinh trong 4 loai ciy B, B,, B3, B, v6i dién tich du dinh 1a
500, 400, 600, 500 ha. Ldi nhuan khi trong loai cdy B; trén mot ha dat A; 1a Cij
(triéu dong) dugc cho trong bing sau:

0a1 Céy Bl B2 B3 B4

Khu dat 500 400 600 500
A,:250 22 25 20 18
A,:1400 30 32 25 28
A5:350 29 28 25 23

Hiy 1ap k& hoach trong cdy clia ndng trudng sao cho tong 1¢i nhuin cao nhat.

Bdp s&

Khu dat A, trong 250 ha loai cAy Bs.

Khu dit A, trong 500 ha loai cy By, 400ha loai cAy B,, 500 ha loai cay B..
Khu dit A; trong 350 ha loai cay Bs.

Tdng 1¢i nhuin 16n nhat 1a: 55 550 000 000 dong.

* & o o

Bai 3.6 Mot xi nghiép c6 200 cdng nhan gébm : 50 loai A, , 70 loai A,, 80 loai Az
Xi nghiép lai c6 200 may gém : 40 loai B, 60 loai B,, 100 loai B3 .Khi sdn xuit mdi
cong nhan st dung mot mdy d€ tao ra cling mot loai sdn phaAm. Cong nhan loai A,
khong st dung dudc mdy loai B,. Ning sudt ciia mdi loai cong nhan khi st dung
mdi loai mdy dude cho trong bang sau (sdn pham/ gid ). H3i phai phin cong lao

dongnhu thé nao d€ trong 1 gid tao ra dudc nhiéu sdn phdm nhat?

Mdy B, B, B;

C. nhan 40 60 100
A 50 |4 4 7
Ay70 |5 10 9
As: 80 - 6 5

Bai 3.7 Mot xi nghi€p c6 30 cong nhan loai I, 20 cdng nhan loai II va 10 cong
nhan loai III. Xi nghiép c¢6 10 mdy A, 25 mdy B, 25 mdy C. Ning sut cia mdi

cong nhan d6i vdi mdi loai mdy ( sdn pham/ gid) dudc cho trong bang sau day.
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Mady A B C
CN 10 25 25
Loail :30 50 45 30
Loaill : 20 40 42 28
LoaiIll : 10 - 38 25

Hiy phan cdng cong nhan ditng mdy thé ndo dé tdng s6 san phaAm lam dugc trong
gid 12 16n nhat biét cong nhan loai III khong ding duge mdy A.

a) Lap mo hinh bai todn. b) Gidi bai todn.
10 20 O
Ddp s6b) Xo=1] 0 5 15, finax = 2280
0 0 10

Bai 3.8 Mot ndng trudng can trong 30 ha 1da X,; 20 ha lda X, va 40 ha Ida X; trén
ba khu dat I, II, III c6 dién tich 1an lugt 13 25 ha , 25 ha, 40 ha. Ning suat mdi loai
lda trén moi khu dit (tAn/ha) cho trong bang sau:

bat I II I1I
Giong lda 25 25 40
X;:30 - 8 6
X,: 20 6 9 7
X5: 40 5 4 6

Haiy 1ap k&€ hoach phin phdi dit trong sao cho tdng sin lugng cao nhat biét giong
lda X, khong thé trong trén dat loai I.

a) Lap mo hinh bai toan. b) Giai bai toan.
0 25 5 0O 5 25

Ddp s6'b) Xope=1] 0 0 20| hay Xop=| 0 20 O [f.=585
25 0 15 25 0 15

Bai 3.9 Ngudi ta can trong 4 loai hoa : Ciic, Hong, Lan, Layon trén 3 mdnh vudn
khédc nhau I, II, III. Biét ring dién tich dat hién c6 ing v6i mdi ménh vudn 1a 40, 60,
80 (a). Dién tich trong mdi loai theo k& hoach 1a Ciic- 50 (a); Hong- 70 (a); Lan- 30
(a); Layon-30(a). Ngoai ra, do tinh chat clia cdc loai dit khdc nhau, nén hoa hong
khong thé trong trén manh dat thi I, va hoa Layodn khong trong dudc trén manh dat
thit III. Biét thu hoach udc tinh ctla ting loai hoa trén tirng loai dit cho nhu sau : (
don vi : trim ngan doéng/a ). Hay 1ap k& hoach trong hoa sao cho thu dudc 16i nhuin
nhiéu nhat.

10 - 8 9
C=16 9 12 12
15 10 10 -

Gidi bai to4an tim k& hoach tdi uu.
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10 0 0 30 0O 0 10 30
Ddp s& Xope=1] 0 30 30 0 |hayX,i=| O 40 20 O |fax =200.000.000 déng
40 40 0 O 50 30 0 O
Bai 3.10 Giai bai todn vin tai cho bdi bang sau: ( f— min )
Thu B, B, B; B,
Phat 60 70 40 30
A;:100 2 1 4 3
A,: 80 5 3 2 6
Aj:20 6 2 1 5

Bai 3.11 Bai todn van tai dugc cho bdi bang ( f— min )

Thu 10 30 50
Phat
25 7 6 5
10 2 1 4
45 3 5 2

a) Lap mo hinh bai toan.
b) MO0 hinh s& nhu th€ nao néu tram thu thi hai phai nhan dd hang?
¢) Gidi bai todn trong hai trudng hdp.

Bai 3.12 Pai hoi the van dugc t6 chite ddng loat cling ngay & 4 dia di€m. C4c nhu
cAu vat chat (tdn) dugc phat di tir 3 dia di€m. Cac dit liéu vé yéu cau thu phat va cy
ly (km) dudc cho trong bang duéi. Do dic di€m ciia cic phuong tién vat chat, thdi
gian va phuong tién van tai, nén khong thé chuyén qud xa trén 150 km. Tim phuong
4n chuyén chd sao cho tdng s6 T.km 13 nho nhat.

Thu 15 10 17 18
Phat
20 160 50 100 70
30 100 200 30 60
10 50 40 30 50

Bai 3.13 Mot xi nghiép cd khi cé 3 cong nhian A, B, C phdi ding 3 mdy tién I, II, III
dé san xudt mot loai chi ti€t may. Ning suit ciia mdi cong nhan ddi véi mbi loai
mady (chi ti€t/ ngdy) dudc cho trong bing sau dy.

I II 11

1 1

A:l 19 21 25
B:1 20 18 24
C:1 17 26 18
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LAp phuong 4n phan cdng cdc cong nhian ditng may sao cho tdng s& chi ti€t sdn xuat
dugc trong ngay 12 16n nhat.

a) Lap mo hinh bai toan.

b) Mb hinh sé& thay d6i thé nao néu cong nhan B khong ding dudc mdy 1.

¢) Gidi bai todn trong hai trudng hdp.

Bai 3.14

P& chuin bi hang bdn vao dip tt nguyén ddn, doi van tai phdi chuyén hang tir 4 xi
nghiép: A, B, C, D dén 5 ctta hang: C,, C,, C3, C4, Cs. S8 tdn hang can & cdc cilra
hang, cu ly gitra cac xi nghiép va cdc ctta hang (km) dugc cho trong bang:

CH C &) G Cqy Cs

XN 10 10 10 20 20
A:5 5 1 4 6 7
B:15 3 4 2 7 8
C:20 4 3 1 7 9

D : 30 6 5 4 9 11

Mudn c6 k€& hoach van chuyén sao cho tdng s& T.km 12 nhd nhat.
a) Giai bai todn

b) Gidi bai todn trong trudng hop ciy cau A vira bi d6 ma tuyén dudng tir A dén C,
va tif C d&én C; déu phai qua cAu nay.

Bai 3.15 Mot cong ty cd khi ky hop ddng giao cho khdch hang 7 sdn pham loai A;,
8 sdn phdm loai A,, 5 sdn pham loai A; trong thdi gian 1 thang Cong ty c¢6 3 xi
nghiép L, II, I1I va xi nghiép II khong sdn xudt dugc san phadm A,. Ning luc sdn xuat
mdi xi nghiép I, 1L, I1I trong thdi gian 1 thdng IAin lugt1a 9 sdn phidm, 5 sdn pham,
6 san phAm. Lgi nhuin thu dudc trén mdi sdn pham do cdc xi nghiép sdn xuit ra
dudc cho trong bang sau ( don vi tinh: 15.000.000 dong/sdn phaim).

Nghiép I I I
S.Ph&m 9 5 6
A7 9 5 10
As: 8 5 - 6
A5 7 4 4

Héi phdi phan cong cdc xi nghiép sidn xuit nhu thé nao dé thyc hién duge hop ddng
v6i 101 nhuén 16n nhat va cho biét so tién 1gi nhuan thu dugc d6?

Bai 3.16

Gidi bai todn van tai (f— min) sau day véi di€u kién tram B, phai thu dd hang.
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Thu Bl B2 B3 B4
Phat 70 80 65 85
A 90 6 7 4 5
A,:100 5 4 6 7
A3: 50 8 5 6 6,5
Bai 3.17 Gidi bai toan van tii (F-> max) sau diy véi dicu kién tram B, phdi thu dd
hang.
Thu Bl B2 B3
Phat 80 120 100
A,:140 7 5,5 8
A,:110 5 6 5,5

Bai 3.18 Mot cong ty c¢6 3 nha mdy dit tai 3 dia di€m khdc nhau d€ sin xuit ra
cing mdt loai sdn pham. Cong suit (sdn phadm/thdng) va chi phi sdn suit (ngan
ddng/san phadm) tai mdi nha mdy dugc cho trong bing sau:

Nha mdy Cong suat Chi phi sdn xuit
A 100 000 24
A, 150 000 22
Aj 200 000 23

Céc san pham cla cong ty dudc phan phdi dén 4 tong dai Iy v6i muc tiéu thu va gid
bdn (ngan dong/sdn phadm) nhu sau:

Téng daily | Kha ning tiéu thu Gia ban
B, 70 000 32
B, 95 000 31
B; 145 000 30
B, 100 000 33

Gid cudc van chuyén mdt sdn phdm tif cic nha mdy dén cédc tong dai Iy dudc cho

trong bang sau:

Ong dai ly B, B, B; B,
Nha mdy

A, 5 4 1 5

A, 6 4 4 6

A, 3 3 2 3
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a) Hay lap md hinh todn hoc clia bai todn xdc dinh k€ hoach sin xuit va phan
phdi sdn phdm tif cdc nha mdy dén cdc tong dai ly trong mdt thang sao cho
tong 16i nhudn cia cong ty 16n nhat.

b) Xic dinh k€& hoach sidn xudt va phuong d4n phin phdi sin phdm t&i uu cla
cong ty.
Ddp sé b)

¢ Nha mdy A; san xuat 100 000 sin pha&m va phan phdi hét dén tdng dai 1y Bs.

¢ Nha mdy A, san xudt 110 000 sdn ph&m va phan phdi dén tong daily B, 95
000 sdn phdm, B; 15 000 san pham.
¢ Nha mdy A; san xudt 200 000 sin phd&m va phan phdi dén tong daily B, 70
000 san pham, B; 30 000 sin pham, B, 100 000 sin pham.
¢ Téng Igi nhuén t6i da: 2 305 000 000 dong
CAu hdi tric nghiém
(chon 1 trong 4 cau:A, B, C, D)
Cdu 1 Khing dinh nio sau diy sai?
A) Bai todn van tai can biang thu phdt luén c6 PATU.
B) Bai todn d6i ngdu cda bai todn van tdi cAn bing thu phat ludn c6 PATU.
C) Ham muc ti€u cia bai todn van tai ludén bi chin.
D) Phuong 4n t6i wu cta bai todn van tdi ludn duy nhat.
Cdu 2 Khing dinh ndo sau diy sai?
A) Bai todn van tai khong cin biang thu phat ludn c6 PATU.
B) Bai todn d6i ngiu clia bai todn van tdi khong cin bing thu phdt ludén cé
PATU.
C) Ham muc tiéu clia bai todn van tdi khong can bing thu phat ludn bi chin.
D) Phuong 4n tdi uu clia bai todn van tai khong cAn bing thu phat ludn duy nhat.
Cdu 3 Khing dinh ndo sau diy sai?
A) Bai todn van ti hAm muc tiéu cyc dai cAn biang thu phdt luén c¢6 PATU.
B) Bai todn d6i ngiu clia bai todn van tdi hAm muc tiéu cuc dai cin bing thu phat
ludn c¢6 PATU.
C) Ham muc tiéu cia bai todn van tdi ham muc ti€u cuc dai ludn bi chin.
D) Phuong 4n t6i vu clia bai todn van tdi hAm muc tiéu cuc dai ludn duy nhAt.

Cdu4 Khing dinh no sau diy sai?
A) Bai todn van ti hAm muc tiéu cuc dai cAn bing thu phat luén c¢6 PATU.
B) Bai todn d6i ngiu cla bai todn van tdi hAm muc tiéu cuc dai cin biing thu phdt luon
c6 PATU.
C) Bai todn van tdi c6 6 cAm ludn c¢é phuong 4n t6i wu duy nhat.
D) Bai to4dn ddi ngiu clia bai todn sdn xuat ddng bd ludén c6 PATU.
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Chuong 4

BAI TOAN SAN XUAT PONG BO

§ 1 NOI DUNG VA TINH CHAT BAI TOAN SAN XUAT PONG BO
1.1. Noi dung va mo hinh toan hoc cua bai todn.

Gi4 st mot loai sdn phdm dude 1dp rép bdi n chi tiét khdc nhau Cy, Cy, ..., C, va
mdi sdn phadm cin diing 1 chi ti€t mdi loai. Tham gia vao qud trinh sdn xuat ra cdc
chi ti€t ndy ¢6 m loai mdy M, My, ...., M, va mdi loai c¢6 ding 1 cdi. Goi ¢;; 1a
ning sudt clia mdy M; khi ding d€ sdn xudt chi ti€t G ( tinh theo don vi thdi gian
c6 thé 1a gid, ngay, ca, tuin, thang,...). D€ cho tién trinh bay, ta qui uSc ning suit
tinh theo ca. Ma trdn C = |_Cij men goi 12 ma trin ning xudt (c;> 0). Hay bo tri thdi

gian 1am viéc cho cdc mdy sao cho tdng thinh phd&m thu dudc trong mot ca 1a 16n

nhat.

% Phdn tich bai todn: Goi x; 1a khodng thdi gian (tinh theo don vi 1a ca) mdy M;
sdn xudt chi i€t C; (i= Lm ;j=1,n ) va z 12 tong s& sdn pham 14p rdp dudc.

¢ Toéng sd san pham tao ra nhiéu nhat: f(z,x) = z — max

n
¢ Cicmdy st dung hétcd calamviéc: D x; =1 ,i=1m
i

¢ SO san pham ldp rdp duge khong vudt qud so chi ti€t mdi loai sdn xuit dudc

m —
trong ca: z-Y c;x; <0,j=1n
i=1

Ta ¢6 mo hinh todn hoc la tim (z,X) = (z,x;;) sao cho: ( ta goi bai todn nay la (P) )

(1) f(z,x) =z —> max
j=I1

m
i=1

(2)

(3) 220;x;>0(i=Lm,j=Ln)
Moi bd (z,x;; ) thda (2) va (3) goi 12 mot phuong dn. Phuong dn théa (1) goi 1a
PATU.

1.2. Dit bai toian dudi dang bang.

Bai todn sdn xudt dong bd 12 bai todn QHTT. Nhung do n6é c6 dang dic biét nén
ngudi ta khong gidi bang phuong phdap don hinh ma gidi bing phuong phdp khéc.
D€ thuin tién cho viéc trinh bay thuit todn niy, ta biéu dién bai todn dang bang
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v6i ma trin ning sudt 1a C = |c;] . T4t cd cdc khdi niém vé 6, vong,... tuong ty

mxn

bai todn van tai.

hi tiét Cl C2 Cj Cn
Mady 1 1 1 1
M, :1 C11 C12 Cyj Cin
X11 X12 Xy X1n
Ca1 Ca2 Co; C2
Mzi 1 ! "
X21 X22 X2j X2on
M;: 1 Ci1 Ciz Cjj Cin
Xi1 Xi2 Xij Xin
M, :1 | Cm2 Lo | Cmi |G
Xml Xm2 Xm] Xmn

1.3. Tinh cha't bai todn sin xuit dong bo.
% Tinh chdt I: Bai todn sdn xuit dong bod ludn c6 PATU.
Chiing minh

L j=1

¢ Baitodn SXPB ¢6 phuong dnla: z=0, x; ={0 L
> 1#

¢ Baitodn SXPB ¢6 ham muc ti€u bi chin trén: f(z,x) < m.maxc;;

Vay bai todn SXPB ¢6 PATU. =
Xét bai todn san xuit dong bd (P):

(1) f(z,x) =z —> max

m

i=1
(3) 220;x;20(=Lm,j=Ln)
Bai todn doi ngiu clia bai todn nay 1a (D):
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(1) g(u, v) = iui — min

i-1
m)

) ;vj >1, (i=1
U; —CyV; ZO(i =1,m;j= l,n)

-

3)vi=0(G=1Ln),uytayy (i=Lm).
C4c cidp rang budc doi ngau 1a:

n
zZO(—)ZVjZI
j=1

Z—ZCUX~SO(—>VJ~ >0 (J= Ln)

1

Duya vao dinh 1y do 1éch b yé&u ta ¢6 tinh chit sau.

 Tinh chdt 2: Di€u kién can va di d€ phuong dn (z,x;) clia bai todn (P) va
phuong 4n (u;,v;) cia bai todn (D) t61 uu 1a:

Z[Zn:vj—ljzo (1)

j=1

) 4 x;(u; —cyv,)=0 )

Vj[z—zrill:cijxijj=0 3)

Tinh chit nay suy ra dé dang tir dinh 1y do 1éch bu yéu.
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$2. PHUONG PHAP PIEU CHINH NHAN TU

2.1 Co'sé todn hoc cua phuong phdp.

Co s& todn hoc d€ gidi bai toan SXPB 13 dua vao bai todn d6i ngiu cla né va dinh
ly do 1éch bu yé&u. Tic 13, ta di im mdt phuong 4n (z,x;;) clia bai todn SXPB va
mdt phuong 4n (u;,v;) clia bai todn d6i ngiu clia n6 thda hé (*) trong tinh chat 2. Y
twdng phuong phdp nay gidng nhu thuit todn th€ vi trong bai todn van tdi nhung
khac nhau § trinh ty thuc hién nhu sau:

Phuong phdp thé vi Phuong phdp diéu chinh nhén tir

¢ Tim hé thong nhan ti (u;,v;) thda
di€éu kién 12 phuong 4n bai todn
doi ngau.

¢ Tim m6t phuong dn cd ban cla bai
todan van tai.

¢ Dua vao phudng dn cd ban bai| o pyy vao hé théng nhan tir im mot

todn van tai dé tim hé thong thé vi “Gi4 phuong 4n “ cla bai todn
(U5, V;)- SXDB.

¢ Né&u hé thong thé vi nay théa diéu| ¢ Ne€u “Gid phuong dn “ nay thda
kién 12 phuong 4n bai todn ddi diéu kién 12 phuong 4n cda bai
ngiu tuong tng thi dirng. (stop) todn SXDB thi dirng.(stop)

¢ N&u “Gid phuong 4n “ nay chua
thda diéu kién 12 phuong 4n clia
bai todin SXPB thi quay tr§ lai
diéu chinh nhan t.

¢ Né&u hé thdng thé vi chua thda diéu
kién 1a phuong dn cda bai todn
ddi ngiu thi quay trd lai diéu chinh
phuong dn cd ban bai todn vén tai.

2.2. Thudt todn diéu chinh nhédn ti:
Budgc 1 Xay dung hé thong nhdn tit cdc 6 chon.
la) Tim cdc nhén tit va 6 chon ddu tién: N&u c,q = max {c;/i= L,m ;j=1n} thi
(p,q) 12 6 chon dau tién, u, = ¢y, ve= 1. Ti€p theo thuc hién luan phién hai
buéc 1b) va 1c).
1b) Tim nhén tit c6t va 6 chon tiép theo: N€u hang k da c6 nhan tf tim trén hang
nay cy thda ¢ = max{cy; : cot j chua c6 nhan tir} . Khi d6 nhan tir cot t xdc

. P 1 T u
dinh nhu sau: v, = min {—‘: hangidacénhantd va c, >0 }= =

Cit CXt

O (x,t) 1a 6 chon tiép theo.
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1¢c) Tim nhdn tit hang va 6 chon tiép theo: N&u cdt s da c6 nhan tif tim trén cot
nay c, thda ¢, = max{c; : hang i chua c6 nhan ti} . Khi d6 nhan ti hang r
xdc dinh nhu sau: u, = max {crjvj: cOtj di c6 nhan ti }= CryVy
O (r,y) 12 6 chon ti€p theo.
Hai budc 1b), 1c) dugc thuc hién cho d&€n khi moi hang va moi cot déu cé nhan ti.
Sang budc 2.

Budc 2 Tim m{t gid phuong dn (z,x;; ) ciia bai todn SXDB.

m
Z“i

Goi S 1a tdp cdc 6 chon. Pitz= =L — | tm Xjj(i=1m ;j=1n) thda

= véi(i,j)eS

Buéc 3 Kiém tra tinh t6i uu.
¢ Néux;>0, V(ij) € S thi gid phuong 4n (z,x;;) 1a PATU ctia bai todn SXDB.
¢ N&u ton tai 0 (i,j) € S ma x;; < 0 thi sang budc 4.
Buéc 4 Diéu chinh nhén tit dé tim gid phuong dn mdi .
4a) Tim 6 dua ra: O dua ra 12 6 c6 X < 0 nho nhat. Gid st d6 1a 6 (i°, }°).
4b) Tim hang va cot diéu chinh:
¢ Ddnh d4u “+” vao hang i° va ddnh dau “-“ vao cot j°.
¢ Trén hang i di ddnh ddu “+”, ta ddnh d4du “+” cho cot c6 6 chon trén
hang nay va chua dudc ddnh dau.
¢ Trén cotjda danh ddu “+”, ta ddnh ddu “+” cho hang ¢6 6 chon trén cot
nay va chua dugc ddanh diu.
Ti€p tuc lip lai viéc ddnh d4u nay cho dén khi khong con ddnh dau dugc
thém diu “+” nao nita. TAt cd cdc hang va cot chuwa dinh diu s& dudc ddnh

dau “_”.
4c) Tim hé sé diéeu chinh A va 6 dua vao:
. u. .. . U N e < A
A = min —: (i,]j) 1a 6dugc ddnh dau (—+),¢; >0 = —,0 (*j*)1a o

dua vao.

4d) Sita nhan tir
. {ui,néuhéngidénhd?fu"-”

u;, =

Au,, né€u hang i ddnh dau "+"
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V. =

! { v;,néu cot jdanh ddu "-"
J

Av;, néu cot jddnh diu "+"

Trd lai budce 2.

Vidu 1 Gidibaitodn SXPB sau diy:
it C, C, G
M4y 1 1 1
M, :1 25 71 50
M,: 1 40 80 53
M;: 1 24 90 60

Budc 1 Xay dung hé thong nhan t cdc 6 chon.

la) O ¢6 cudc phi 16n nhat 12 6 (3,2) vdi ¢z, = 90, u3 =90, v, = 1. O chon dau tién
la 6 (3,2).

Ib) Trén hang 3: max {cy : j = 1, 3} = 60 = c3. Nhin t& cot 3 la

Yi i3 }: %:1,5. O chon th hai 13 6 (3,3).

V3 = min {
Ci3

Ic) Trén c¢6t 2 @ max { cp:i=1,2} = 80 = cy. Nhdn t& hang 2 1a
Uy = max {CyVj :J=2,3 } =80 =cCpv,. O chon thit bala 6 (2,2).

1b) Trén hang 2: max { ¢y : j = 1} = 40 =c;;. Nhan tir cot 1 Ia

V| = min {i:i=2,3 } = %:2. O chon tht twla 6 (2,1).

Ci

Budc 2 Xic dinh gid phuong 4

Ic) Trén ¢6t 3 : max { ¢z : 1= 1} =50 = ¢;3. Nhan t& hang 1 1a
u; = max {c;vj :j=1,2,3} =75=c3vs. O chon thé nim 13 6 (1,3).

C.tiét C, C, G
Mdy 1 1 1

M, :1 25 71 50 u; =75

M,: 1 40 80 53 u, = 80

M;:1 24 90 60 u; =90

vi=2 vo=1 vy3=1,5
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2= PI0ER_B S =((135 @1 22 3.2 B3}, x;=0 (i) e S.
2+1+15 9
Lap hé phuong trinh
X3 = 1
X21 T X2 =1
X33 T X33 =1
40x, = 490/9
80x,, +90x5, =490/9
50x,;; +60xy; =490/9

Gidi hé nay ta dugc : x;3 = 1, X33 = 2/27, X3 = 25/27, X2y = -13/36, x,,= 49/36.

C.tiét C, C, G
May 1 1 1
M, :1 25 71 50 u; =75
M,: 1 40 80 53 u, =80
M;:1 24 90 60 u; =90
vi=2 vy =1 vz=1,5

Budc 3 Con 6 (2,2) cb x5, =-13/36 < 0 nén gid phuong dn nay chua la phudng dn.
Budc 4 Diéu chinh nhan ti.
¢ Oduaralad (2,2).

¢ Ddnh diu “+” vao hang 2, danh dau “-*“ vao cot 2. Dya vao hang 2 va 6 chon
(2,1) ta ddnh dau “+” vao cot 1. Cac hang va cdt con lai ddnh dau “-“

C.ti€t C C, Cs
M4y 1 1 1
M;:1 25 71 50 u; =757-*
M,: 1 40 80 53 u, =807+”

49136 | -13/36 h=15
M;:1 24 90 60 u; =907-
V1=2 V2=1 V3=1,5
“+ 2 G‘_ 113 “_ 13

r=15
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¢ K:min{

u; =75

u, =120

ll3=90

590 } —15=-"" Oduaviolao(1,1).
25.2°24.2 vy
¢ Nhan u, cho 1,5; nhan v, cho 1,5 ta dugc hé thong nhan tf va 6 chon mdi 1a
C.tiét C, C, C;
Midy 1 1 1
M, :1 25 71 50
X X
M,: 1 40 80 53
X
M;:1 24 90 60
X X
vi=3 vo=1 v3=1,5

S ={(1,3); (2,1); (1,1); (3,2); (3,3)}
Budc 2 Xdac dinh gia phuong an

- 120490570\ _ 0V (ijj) ¢ S. Lap hé phuong trinh

3+1+1,5 1’
X1 + X3 =1
X5 =1
X3y + X3 =1
90x 4, = 570/11
25x,, +40x,, =570/11
50x,; +60x5; =570/11

Gidi hé nay ta dugc : xo; = 1, Xy =26/55, x13 =29/55 , x33 = 14/33, x3, = 19/33.
Pén day x;>0 (i=13, j=1,3) nén gid phuong 4n nay 1a PATU bai todn SXPB.

Vay PATU ctia bai todn SXPB la :

C.tét C C, G
Miy 1 1 1
M, :1 25 71 50
M;: 1 40 80 53
M;:1 24 90 60
R 2 ~ 2 A N 570
TOng san phan san xuat dugc trong ca la z = ST

Vidu2
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Mot cong ty may mic ky hop ddng giao cho khich hang 50.000 b quin do (mdi bd
gdm 1 quin, 1 40). Cong ty c6 hai xi nghiép I va II v6i ning suit trung binh ctia mdi xi

nghiép khi sdn xuit quin, 40 dudc cho trong bing sau ( quin/ngay, do/ngay)

S.Phim Quin Ao
X.Nghiép 1 1
XNI: 1 440 420
XNII: 1 500 480

a) Hoi phdi phan cong thdi gian sdn xuat cda cdc xi nghiép nhu thé€ nao d€ trong mot
ngay tao ra dudc nhiéu bg qudn do nhat ? Udc tinh thdi gian trung binh dé€ cong ty

sdn xuat di s6 quan 40 hoan thanh hgp ddong.

b) Trong thuc t& clia diy chuyén sdn xuat, d€ thuin tién cho viéc cung cAp nguyén vat
liéu va 6 chic san xuat, mdi xi nghiép khong thé vira sdn xuit quan 4o trong tit cd
cdc ngay lam viéc, ma phdi sin xuit quan (hoic 40) xong rdi mdi chuyén sang sin
xuit 4o (hodc quan). Héi phdi phin cong trinh ty sdn xuit quian 40 cho cdc xi
nghiép nhu thé nio d€ thuin tién cho viéc t& chifc san xuit va hoan thanh hop ddng

sém nhat?

Gidi

DAy 12 bai todn dang “Bai todn sdn xuat dong bd”, mdi bd gdm 1 quin va 1 4o.
la) max{cij =125 = 1,2}= 500 = ¢, nén 6 chon diu tién 12 6 (1,2), u, =500, v, =1

1b) Chi con cdt 2 chua ¢6 nhan td nén ¢ =2 va nhin ti¥ cHt 2 1a
fu,] 500 25
v, =ming—p=——=—
¢, | 480 24

O (2,2) 12 6 chon tiép theo.
Ic) Chi con hang 1 chua ¢6 nhin t& nén » =1 va nhin t& hang 1 1a
u, =maxic, v, : j =12=440

O (1,1) 1 6 chon tiép theo.
4404500 22560

Tinh dugc : z = = ~460,408
25 49
I+
24
S.Phim Quin Ao
X.Nghiép 1 1
XNI: 1 440 X 420 u, =440
x, =1 x,=0
XNII: 1 500 X 480 X u, =500
T
249 249
v, =1 25
v, =—
24
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Tinh dudc x,, =120, x, =020, x,, = %2 0, x,, = %2 0 nén gia phuong 4n nay la

phuong 4n t6i wu.

Thoi gian trung binh d€ cong ty sin xudt dd s6 quin 4o hoan thanh hgp

A 50000
ong: T = ~1 &
dong 27560 08,6 ngay
49
625
b) X, =x, xT ~108,6; X, =x,xT =0; Xy =0y xT =0 = 4,43
X, =x, xT = %5 ~104,16
S.Phim Quan Ao
X.Nghiép 1 1
XNI: 1 440 420
X, ~108,6 X, =0
XNII: 1 500 480
X, = cam | x, =B <1046
141 6

Phdn céng trinh ty sdn xudt qudn do cho cdc xi nghiép nhu sau: Xi nghiép I chi san
xuat quan, (khodng 108,6 ngay); xi nghiép II sdn xuit 4o trudc (khodng 104,16
ngay- di 50.000 40), sau d6 chuyén sang san xuit quan (khodng 4,43 ngay- cling
xi nghiép I sdn xudt di 50.000 quan).
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§ 3 TRUONG HOP TONG QUAT CUA BAI TOAN
SAN XUAT PONG B0

Trong muc § 1 ta gid thiét ring mdi loai mdy chi c¢6 1 chi€c va mdi sdn phadm chi
gdm 1 chi ti€t mdi loai. Trong muc ndy , ta xét bai todn tdng quit : Mdy M; c6

chi€c (i= 1,m) va mdi sdn phdm can s; chi ti€t C; (j = Ln ).

¢

Trudng hgp mdy M; c6 r; chi€c va ndng sudt 1 mdy khi sdn xuat chi tiét C;
1a ¢;; . Khi d6 ta xem r; chi€c mdy ndy nhu “ mot chi€c mdy “ M, qui udc c6

nang sudtla Cy = ric;.

Trudng hgp mdi sdn phdm can s; chi ti€t C; , khi d6 ta xem s; chi tiét C; nhu
¢ ! . 2, N - A, 2y . . " C.:
“mot chi ti€t” C; qui udc va ndang sult so voi truéc la Cj; = .
S.
J
Két hop hai truong hop trén ta dugc : Bai todn mdy M; ¢6 1; chi€c, mdi sdn
phidm cin s; chi ti€t C; , ma tradn nidng suat ( ¢ )mxn dUoc dua vé bai todn
mdy M; ¢6 1 chi€c, mdi sdn phdm cin 1 chi ti€t C;, ma trdn ning sudt quy
, T Yo o o e
u6c (Cj Imxn V6i C; =—= . Tiic 1a, khi nhan hang i cho r; va chia cot j cho s;
S.
J
thi ta duta bai todn SXPB téng qudt vé bai toan SXPB ma mdi mdy c6 ding 1
chi€c va mdi san phaAm cin ding 1 chi ti€t mdi loai. Phudng 4n tdi wu hai bai
todn nhu nhau.

Vidu 3 Gidibai todn sdn xuit dong bd sau

C.tiét C, G, GC;
M4y 2 1 2
M, : 1 10 6 8
M, : 3 8 3 6
M;:2 5 4 7
Gidi

Trudc tién, ta dua bai todn vé dang mdi may c6 mot chi€c vai mdi sadn pham can
ding 1 chi ti€t mdi loai. Nhan hang 2 cho 3, hang 3 cho 2 ; chia ¢dt 1 cho 2, cot 3
cho 2 ta dudc bai todn quy udc.
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C.tiét C, C, C,
Mady 1 1 1
M, 1 |5 6 4 u =8
X
M, 1 |12 9 9 u, =12
X X X
M, 1 |5 8 7 u; = 32/3
X
vi=1 v, =12/9  v3=12/9

Budc I Xay dung hé thdng nhan tif cdc 6 chon.
la) O ¢6 cuGc philén nhat1a 6 (2.1) véicy =12, u, = 12, v; = 1. O chon dau
tien1a 6 (2,1).
1b) Trén hang 2 : max {cy; : j = 2, 3 } = 9 = cp. Nhan tf cot 2 1a

u; 12 i A
3

Vv, = min { :i=2}=3= . Ochontht2la 6 (2,2).

Ciz

Ic) Trén cdt 2 : max {Cp :i=1,3 } =8 = c3. Nhin t& hang 3 la
uz =max{csvj:j=1,2 } =8. %=32/3=C32.VZ.OChQnthﬁ3lé(3,2).

Ib) Trén hang 3 : max {c3;:j =3 } =7 = c3. Nhan tf cot 3 1a

Y2231 =222 O chon thit o 1a (2,3).

v3 = min{
Ci3 9 €3

Ic) Chi con xdc dinh nhan tf hang 1: u; = max {c;;vj:j=1,2,3} =8. O chon
thit nim 13 ( 1,2)
Budc 2 Xéc dinh gid phuong an

32
8+12+— 9
Z =———3 =228 = {(1,2):(2,1);(22):(23); (32)}
4 4 11
1+§+§

xjj =0, V(1)) ¢ S. Lap hé phuong trinh
Xpp =1

X3, =1
12X, =92/11

Do x;;, =1, x3 =1 va phuong trinh cudi cling ta dugc x,, < 0 nén gid phudng 4n
nay chua la phuong an.

Buidc 4 Diéu chinh nhan ta.



Ouy hoach Tuyén tinh 153

¢ Oduaralaso(2,2).
¢ Ddnh d4u “+” vao hang 2, ddnh dau “-“ vao cot 2. Dya vao hang 2 va 6 chon

(2,1), (2,3) ta ddnh dau “+” vao cot 1,cot 3. Cdc hang va cdt con lai ddnh

dau “ 13
C.tiét C, C, C,
May 1 1 1
M, 1 |5 6 x | 4 u; =8 “”
M, 1 |12 x |9 x |9 X | up=12"+"
M, 1 |5 8 x |7 uy = 32/3 “-«

vi=1 v, =12/9 v3=12/9
“+” 6‘_” 6‘+?’
¢ Cico (-,#+) gom (1,1), 1,3), (3,1), (3,3)

8.8 32, 32 1_8_ % aviolas33)
5174413735 374/3 | 7 cyv,

A= mln{

R 8 R 8 A N A .
¢ Nhan u, cho > ;nhan v, , v3 cho > ta dugc h€ thong nhan tur va 6 chon méi

la
C.tiét C, C, C,
Mady 1 1 1
M, 1 |5 6 x| 4 u =8
M, 1 |12 x |9 9 X | uy = 96
7
M, I |5 8 x |7 X 32/3

8 w=43 R
21

Vi

9 32

575 170
Z =gy =5 S =((12)(21):(22):(23):(G2))
773"

1
xjj =0, V(1)) ¢ S. Lap hé phuong trinh
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X, =1

X, + Xy =1

X3 +X33 =1

12.x,, =170/21

9%,5 + Txq3 = 170/21
6x,, +8x5, = 170721

Gidi hé nay ta dudc : xja = 1, Xay = 85/126, x03 =41/126 , X33 = 31/42, x50 = 11/42.
Dén day x;; >0 (i=13, j=1,3) nén gid phudng 4n nay 12 PATU bai todn SXDB.
Vay PATU ctia bai todn SXPB I :

C.tiét C, C, Cs
Midy 2 1 2
M,:1 10 6 8
M,:3 8 3 6
M;:2 5 4 7
R 2 ~ 2 ~, N 170
TOng san phan san xuat dudc trong ca la z = T

Vidu 4 Mot cong ty d6 gd ky hdp déng giao cho mot hé thdng khich san 540 by ban
gh& i (mdi bo gdm 1 ban, 4 ghé&, 1 t). Cong ty c6 hai xi nghiép I va II vdi ning suit
trung binh ctia mdi xi nghiép khi sdn xuat ban, gh€, td dugc cho trong bang sau (
ban/ngay, ghé&/ngay, ti/ ngay)

S.Phim ban gh& Ta
X.Nghiép 1 4 1
XNTI: 1 40 80 28
XNII: 1 32 72 20

a) Hoi phdi phan cong thdi gian sdn xuat cda cdc xi nghiép nhu thé€ nao d€ trong mot
ngay tao ra dudc nhiéu bg ban ghé tii nhat ? Udc tinh thdi gian trung binh dé cong
ty sdn xuit dd s6 ban ghé ti hoan thinh hgp dong.

b) Trong thuc t& cia ddy chuyén sdn xuit, d€ thuin tién cho viéc cung cAp nguyén vt
liéu va t8 chic sdn xudt, mdi xi nghiép khong thé vira san xuit ban gh& trong tit ca
céc ngdy 1am viéc, ma phai sdn xuit ban (hodc gh&, hoic ti) xong rdi méi chuyén
sang sdn xuit gh& (hoic ban, hoic td). HSi phai phin cdng trinh tu sdn xuit ban ghé
tii cho cdc xi nghiép nhu thé nao d€ thuén tién cho viéc td chdc sdn xuit va hoan
thanh hgp dong sém nhat?

Gidi
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Pay 1a bai todn dang “Bai todn sdn xuit ddong bd”, mdi bd gdm 1 ban, 4 ghé& va 1

o

tu.

Pua bai todn vé& dang bai todn SXPB dang chuin

S.Phim ban Ghé&(quy wéc) Ta
X Nghiép 1 1 1
XNI: 1 40 X 20 28 u, =40
XNIIL: 1 32 x |18 x 20 u, =32
v, =1 = E . Q
2 9 3 7

la) maxie, :i=12;j=123/=40=c, nén 6 chon du tién1a 6 (1,1), u, =40, v, =1

1b) k =1: maxic,, : j =2,3f=max{20,28} =28 = ¢,

Nhan t& ot 3 13 v, = min{u—l} _ ‘2‘—2 _ g .6 (1,3) 1 6 chon ti&p theo
Ci3

1¢c) Chi con hang 2 chua ¢6 nhan t& nén » =2 va nhan t& hang 2 1a

u, = max{czjvj tj= 1,3}: max{32,20xg} =32=c,v,. O@N1as chon ti€p theo.

1b) Chi con cdt 2 chwa ¢é nhan tif nén ¢ =2 va nhin td cot 2 1a

Cuy u, .{40 32} 16 u,
v, =miny—,——p=miny —,—,=— = ——
C, Cy 20 18 9 ¢y,

O (2,2) 1a 6 chon tiép theo.

Tinh dugc : z = 4(1); 3210 = 4256356 ~ 17,12
l+—+—
9
S.Phim ban Ghé(quy wéc) Ta
X Nghiép 1 1 1
XNI: 1 40 X 20 28 u, =40
103 X, =0 162
X =5z X3 = ¢
265 265
XNII: 1 32 X 18 X 20 u, =32
13 252 Xy =0
2065 2065
nel Lol I
2 9 3 7
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Tinh dudc x,, :EZO, x, =020, x; =Q20,x21 2220, Xy :EZO,
265 265 265 265

x,; =0>0 nén gid phuong 4n nay la phudng 4n i wu.

Thdi gian trung binh d€ cong ty sin xudt dd s6 quin 4o hoan thanh hgp

N 540 1325
ong: T = ——=——= 31,54 nga
dong 3536 1 31,54 ngay
265
_ 515 135

b) Xy =x11><T—Ez12,26; Xy =x,xT=0; X3 :x13XT—Tz19,28;

X, =xy xT:%zl,54; X, =%, xT=30 , X,,=0
S.Phim ban gh& Ta
X.Nghiép 1 4 1
XNI: 1 40 80 28
X”:gzlz,zs X,=0 xngzw,zs
42 7
XNII: 1 32 72 20
XZI:%~1.54 X, =30 X, =0

Phén cong trinh tu sdn xudt ban ghé tii cho cdc xi nghiép nhu sau: Xi nghiép I sdn
xudt td trude (khodng 19,28 ngay-dl 540 th), sau khi sdn xuat ti xong s& chuyén
sang san xudt ban(khodng 12,26 ngay); xi nghiép II sdn xuit gh€ trudc (khodng 30
ngay- di 2160 gh&), sau khi sdn xuat gh€ xong s& chuyén sang san xuit ban
(khodng 1,54 ngay- cung xi nghiép I sdn xudt di 540 ban).

Vidu 5

Mot cong ty do gd ky hgp ddng giao cho mdt trudng hoc 820 by ban ghé (mdi bo
gdm 1 ban, 3 gh&). Cong ty c6 hai xi nghiép I va II véi ning sudt trung binh cda
mdi xi nghiép khi sdn xudt ban, gh€ dudc cho trong bing sau ( ban/ngay,
ghé&/ngay)

S.Phim ban ghé&
X.Nghiép 1 3
XNI: 1 40 64
XNIIL: 1 32 48

a) Hai phdi phan cong thdi gian sdn xuit clia cdc xi nghiép nhu thé nao d€ trong
mdt ngay tao ra dudc nhiéu by ban ghé nhat ? Udc tinh thdi gian trung binh
dé cong ty san xuit di sd ban gh&€ hoan thanh hgp dong.
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Trong thyc t&€ cia diy chuyén sin xuit, d€ thuin tién cho viéc cung cAp nguyén
vat liéu va t6 chiic sdn xuit, mdi xi nghiép khong thé vira sdn xuit ban gh& trong
tit cd cdc ngdy 1am viéc, ma phdi sin xuit ban (hoic gh&) xong rdi mdi chuyén
sang sin xuit gh€ (ho#ic ban). HAi phai phan cdng trinh ty sin xuat ban gh& cho
cdc xi nghiép nhu th€ nao d€ thun tién cho viéc t8 chdc san xuit va hoan thanh
hop déng sém nhat?
Gidi
DAy 12 bai todn dang “Bai todn sdn xuit ddong bd”, mdi bd gdm 1 ban va 3 ghé ,

Pua bai todn vé& dang bai todn SXPB dang chudn mdi chi ti€t cin 1 don vi

S.Phim Ban Ghé(quy wéc)
X.Nghiép 1 1
XNI: 1 40 X 64 L | m =40
3 o
-4 27
nT 5y X = 3
XNII: 1 32 X 16 u, =32
X, =1 X, =0 .«
v, =1 “*“ v, _15
“pr

la) maxie, :i=12;j=12f{=40=c, nén 6 chon dau tién1a 6 (1,1), u, =40, v, =1

1b) Chi con c¢dt 2 chua ¢cé nhan thnén ¢ =2.

Nhén ti c6t 2 1a v, = min Hl 40 = 1—5; 0 (1,2) 1a 6 chon tiép theo.
c,| 64/3 8

Ic) Chi con hang 2 chua ¢6 nhin t& nén r =2 va nhin t hang 2 1a
u, = max{czjvj. L= 1,2}= max{32 X 1,16x1§5} =32x1=32=c,,. 0 (2,1)12 6 chon

ti€p theo.

40+32 576

1+E 23
8

Tinh dudc : z = , S ={(LD,(1,2),2.h)}
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X | (Li)esS
Duta vio | & voi (1,]) €

, V61 S 1a tdp cdc 6 chon "x"

x,; =0,voi (i,j) S

Tinh dugc x,, 40, X5 BRI Xy =120,x,=020.Vi x,, 40 nén gia
23 23 23

phuong 4n nay khong la phuong 4n t6i uu.
Odwaralad (1,1)= (7, j°)

h=min i y=e2)l=min 132 L =10 - 6y vao 1a 6 (2,2).
Cyv, 16 % 15 IS ey,
8
Stra nhan t
S.Phim Ban Ghé&(quy wéc)
X.Nghiép 1 1
XNTI: 1 40 64 128
- X ul =
3
x,=0 x, =1
XN IIL: 1 32 «x 16 x u, =32
7 2
Xy = 5 Xy = 5
v, =1 v, =2
e 224
Tinh dIIdC L zZ= 3 5 = 9 ~ 25 5 S = {’(152),(251)7(2’2)}
+

Dufa vao voi (1,]) €S

, V61 S 1a tap cac 6 chon "x"

x; =0,voi (1,j) S

Tinh dudc x, =020, x, =1> 0, x,, =g >20,x,, =§ >0 nén gid phuong 4n nay la
phuong 4n t6i vu.

Thdi gian trung binh d€ cong ty sdn xudt dd s6 ban ghé hoan thanh hdp dong:

_820 1845 . .
T4 e Y

9

b) X, =x,xT =03 X, =x,xT=33; X, =x,, xT=257; X,, =x,, xT =73
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S.Phim Ban Ghé
X.Nghiép 1 3
XNI: 1 40 64
X, =0 X, ~33
XNII: 1 35 48
X, =257 X,=173

Phén cong trinh tu sdn xudt ban ghé cho cdc xi nghiép nhu sau: Xi nghiép I chi sdn
xuat ghé& (khodng 33 ngay), xi nghiép II san xuit ban truéc (khodng 25,7 ngay-di
820 ban), sau khi sdn xuit ban xong s& chuyén sang san xuit gh& (khodng 7.3
ngay) (viéc 1am tron s& din dén sai s6 khong ddang ké ).

Bai tiap
Bai 4.1 Giai bai toin SXPB cho bdi bang sau:

CT ] G, G;
M 1 1 1
29 20 40
Ml 01
24 35 16
M2 01
38 22 43
M3 o1

Bai 4.2 Mot cong ty nhian hgp dong sdn xuit 740 gid sach va 1480 bd ban ghé. Xi
nghiép c6 ba phan xudng : I, I, III ciing c6 kha ning sidn xuit cic mit hang trén.
Ning suit cia mdi phan xudng d6i véi mdi mit hang ( gid sich, ban, gh€) dugc

cho bdi ma tran.

29 40 80
C=|24 70 32 c;j tinh theo chiéc/ tuan.
38 44 86

Can giao hang cing ldc va cang sém cang tot. Hay phin cong cdc phan xudng san
xuit mdi loai mit hang trong phan thdi gian thé nao d€ thuc hién hgp dong trén.

Bai 4.3 Cong ty may mic nhin hgp déng sidn xuit 70.500 ba 16 du lich ; 141.000
tdi xdch phu nit va 211.500 cip hoc sinh. Cong ty c6 ba phan xudng; ning suit clia

mdi phan xudng d6i véi mdi mit hang, tinh theo cdi/gid dugc cho bdi ma tran.
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105 112 165
C=1(107 132 249
62 76 159

Hang phdi giao cung lic d€ xuat khiu. Hiy phin cong cdc phan xudng sdn xuit

mdi loai sdn pham trong thdi gian thé nio d€ hoan thanh hgp ddng trong thdi gian

ngdn nhAt.

Bai 4.4 Mot cong ty dd gd ky hdp dong giao cho khdch hang 500 bd ban ghé.
Cong ty c6 hai xi nghiép I va II véi ning sudt trung binh clia mdi xi nghiép khi sdn

xuét ban hoic gh€ dugc cho trong bang sau ( ban/ngay hoic ghé/ngay)

a)

b)

S.Phim ban gh€&
X.Nghiép 1 1
XNI: 1 27 36
XNIIL: 1 45 54

Hoi phai phan cong thdi gian sin xuit clia cdc xi nghiép nhu thé nao d€ trong
mdt ngdy tao ra dugc nhiéu bd ban gh& nhit ? Udc tinh thdi gian trung binh
dé hoan thanh hgp dong.

Trong thuc t&€ cia ddy chuyén sdn xudt, xi nghiép khong thé vira sdn xuat
ban, vira sidn xuit gh€ trong tat cd cdc ngay lam viéc, ma phdi sdn xuit ban
(hoic ghé&) xong rdi mdi chuyén sang san xuidt ghé& (hoic ban). Hdi phai
phin cong trinh ty sdn xuit ban gh€ cho cdc xi nghiép nhu thé nao dé hoan
thanh hgp déng sém nhat?

Bai 4.5 Mot cong ty may mic ky hgp dong giao cho khich hang 60.000 bd

quan Kaki va 40 s6 mi. Cong ty c6 hai xi nghiép I, Il v6i ndng sudt trung binh cia
mdi xi nghiép khi sdn xuit quan 4o dudc cho trong bdng sau (do/ngdy, quan/ngay)

a)

b)

S.Phim Quan Ko
X.Nghi€p 1 1
XNI: 1 640 600
XNII: 1 540 480

Hoi phai phan cong thdi gian sin xudt cda cdc xi nghiép nhu thé nao d€ trong
mdt ngy tao ra dugc nhiéu bd quan 4o nhat? Udc tinh thoi gian trung binh dé
hoan thanh hgp dong.

Trong thyc t€ cta diy chuyén sdn xuit, dé thuin tién cho viéc cung cip
nguyén vit liéu va to chdc san xudt, mdi xi nghiép khong thé vira sdn xuat
quan, vira sdn xudt 4o trong tit cd cdc ngay lam viéc, ma phai sdn xuit quin
(hoic 40) xong rdi mdi chuyén sang sin xuit 4o (hodc quin). Hdi phdi phan
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cong trinh tu sdn xudt quan 4o cho cdc xi nghiép nhu thé nio dé hoan thanh
hdp ddng sém nhat?
Bai 4.6 Mot cong ty may mic ky hgp ddng giao cho khdch hang 100.000 b¢ do
bao ho lao dong ( mbi bdp gdm 1 quin, 1 4o, 2 ging tay). Cong ty cé hai xi nghiép
I, Il v6i ndng sudt trung binh cia mdi xi nghiép khi sdn xuat quan, 4o, ging tay
dudc cho trong bang sau (do/ngdy, quan/ngay, ging tay/ngay)

S.Phim Quan Ko Ging tay
X Nghiép I I 2
XNI: 1 480 420 1500
XNII: 1 720 680 1800

a) Hoi phdi phan cong thdi gian sdn xuit cla cdc xi nghiép nhu thé nao d€ trong
mot ngdy tao ra dugc nhiéu bd do bdo ho lao dpng nhat? Udc tinh thoi gian
trung binh d€ hoan thanh hop ddng.

b) Hai phdi phian cong trinh ty sdn xudt quin, 4o, ging tay cho cdc xi nghiép
nhu thé nao d€ hoan thanh hgp ddng sém nhat?

Bai 4.7 Mot cong ty d6 gb ky hop dong giao cho mot trudng hoc 720 bg ban ghé
(mdi by gom 1 ban, 3 gh&). Cong ty c6 hai xi nghiép I va II véi ning sudt trung
binh ctia mdi xi nghiép khi sidn xuét ban, gh€ dudgc cho trong bing sau ( ban/ngay,
ghé&/ngay)

S.Phim ban ghé
X.Nghiép 1 3
XNI: 1 36 60
XNII: 1 24 42

a) Hai phdi phan cong thdi gian sdn xuit clia cdc xi nghiép nhu thé nao d€ trong
mdt ngy tao ra dudc nhiéu by ban ghé nhat ? Udc tinh thdi gian trung binh
dé cong ty sdn xuat dd s6 ban ghé€ hoan thanh hop dong.

b) Trong thuc t€ cla diy chuyén sdn xuit, dé thuin tién cho viéc cung cip
nguyén vat liéu va td chifc sdn xuat, mdi xi nghiép khong thé vira sdn xuit
ban gh€ trong tit cd cdc ngdy lam viéc, ma phdi sdn xuit ban (hodc ghé)
xong r16i mdi chuyén sang san xuit ghé& (hoic ban). H3i phai phan cong trinh
tf san xuat ban gh& cho cdc xi nghiép nhu thé nao d€ thuin tién cho viéc t6
chifc sdn xuAt va hoan thanh hdp ddng sém nhat?

Bai 4.8 Mot cong ty dd gd ky hgp dong giao cho mot hé thong khdch san 480 b
ban ghé tii (mdi bo gdm 1 ban, 4 ghé&, 1 td). Cong ty c6 hai xi nghiép I va II vdi niing
suat trung binh clia mdi xi nghiép khi sdn xuat ban, gh&, ti dugc cho trong bing
sau ( ban/ngay, gh&/ngay, ti/ ngay)
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S.Phim ban gh& TG
X Nghiép | 4 |
XNI: 1 36 72 24
XNII: 1 24 64 16

a)

b)

Héi phai phan cong thdi gian sdn xuit cla cdc xi nghiép nhu thé€ ndo dé trong mot
ngdy tao ra dugc nhiéu bg ban ghé ti nhat ? Ubc tinh thdi gian trung binh d€ cong
ty sdn xuit dd sd ban ghé i hoan thanh hgp dong.

Trong thuc t&€ clia diy chuyén sdn xuit, d€ thuan tién cho viéc cung cip nguyén vat
liéu va t6 chitc sdn xuét, mdi xi nghiép khong thé vira san xuit ban ghé trong tit ca
cdc ngdy lam viéc, ma phdi sdn xudt ban (hoic gh&, hoic ti) xong rb6i méi
chuyén sang san xuit gh€& (hoic ban, hoic ti). Hi phdi phin cong trinh ty sin xuit
ban ghé tii cho céic xi nghiép nhu thé nao d€ thuin tién cho viéc td chifc san xuat
va hoan thanh hdp ddong sém nhat?

Bai 4.9 Mot cong ty dd gb ky hgp dong giao cho mot hé thong khdch san 350 b
ban ghé givong (mdi bd gdm 1 ban, 3 gh&, 2 giudng). Cong ty c6 hai xi nghiép I va
II v6i ndng suat trung binh cda mdi xi nghiép khi sdn xuit ban, gh&, giudng dudc
cho trong bdng sau ( ban/ngdy, gh&/ngdy, giudng/ ngly)

a)

b)

S.Phim Ban Ghé& Giudng
X Nghiép I 3 2
XNI: 1 40 90 32
XNIIL: 1 34 81 28

Hoi phai phan cong thdi gian sin xuit clia cdc xi nghiép nhu thé nao d€ trong
mdt ngay tao ra dudc nhi€u bg ban ghé givong nhat? Udc tinh thdi gian trung
binh d€ cong ty sin xudt di s6 ban ghé giuong hoan thanh hgp dong.

Trong thuc t&€ clia diy chuyén sin xuit, d€ thuin tién cho viéc cung cap
nguyén vt liéu va t6 chdc sdn xuit, mdi xi nghiép khong thé vira sdn xuat
ban gh€ giudng trong tat cd cdc ngay lam viéc, ma phai sdn xuit ban (hoic
gh€, hoic giudng) xong rdi méi chuyén sang sin xuit gh& (hodc ban, hoic
giudng). H3i phdi phin cong trinh ty sdn xuit ban ghé giuong cho cic xi
nghiép nhu thé€ ndo d€ thuin tién cho viéc t6 chifc sdn xuit va hoan thanh hop
ddng sém nhat?

Bai 4.10 Khang dinh nio sau diy sai?
A) Bai todn SXPB ludn c¢6 PATU.
B) Bai todn d6i ngiu clia bai todn SXPB ludn c6 PATU.
C) Ham muc tiéu cua bai todn SXPB ludn bi chin.
D) Phuong 4n t6i uu clia bai todn SXDB ludn duy nhat.
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Chuong 5

PHUGNG PHAP SG PO MANG PERT-CPM

( Phuong phép hoach dinh, 14p ti€n d6 va diéu hanh du 4n )

D& thyc hién mot dw dn hay céng trinh hay qui trinh sdn xudt, ngusi ta cin ti€n
hanh cdc hoat dong (cong viéc) c6 lién quan chit ch€ v6i nhau va phai thuc hién
theo mot trinh ty nht dinh, trong modt khodng thdi gian nhat dinh cho dén khi hoan
thanh toan bo du 4n. Moi cong viéc déu cin cé thdi gian va tiéu ton mot luong tai
nguyén (von, nguyén liéu, nhan luc, thi€t bi mdy mdc...) @€ hoan thanh. Nhim t&i wu
héa viéc st dung thdi gian va tai nguyén, ngudi ta 4p dung mot phuong phap goi la
phuong phdp PERT-CPM gdm 3 budc nhu sau: Lip k& hoach, diéu hanh, ki€m tra va
hiéu chinh (né€u can).

Budc 1 Lap ké& hoach.

Trong budc nay, ngudi ta xdc dinh muc tiéu dy dn rdi duya vao d6 tich du 4n ra
thanh titng cong viéc cu thé, xdc dinh thdi gian hoan thanh va thd ty thuc hién céc
cong viéc, luong tai nguyén can sit dung cho mdi cdng viéc. Ti€p theo, ngudi ta 1ap
ra mot sd do mang ludi d€ biu thi cdc cong viéc va mdi quan hé giita chiing. Xdc
dinh duong gdng v cic cong viéc gang. TSi vu héa trén so @6 PERT d€ d4p tng cdc
chi tiéu vé thoi gian hoan thanh va gidm chi phi cho du 4n (néu can).

Budc 2 Diéu hanh dv 4n.

O budce nay, ngudi ta ldp bdng chi tiéu thoi gian cho cdc cong vi¢c. Phii xdc dinh r6
nhan lyc, phuong tién nguyén vat liéu, tai chinh,.. cho tit cd cdc cong viéc; chi rd
thdi diém bt dau, thdi di€m két thiic, thdi gian dy trit clia cdc cong viéc vi  mdi
quan hé giita ching. Cdc cdng viéc gdng can tinh todn chinh xdc va chid y dic biét
khi thyc hién d€ toan bd du 4n dugc hoan thanh ding han. V& biéu dd thoi gian-cong
viéc (bi€u @6 GANTL) @€ tién cho viéc theo dbi diéu hanh. Bén canh bi€u dd thoi
gian-cong viéc theo k& hoach, khi di€u hianh ngudi ta con vé bi€u db thoi gian-cong
viéc thuc t&€ da dién ra d€ dé dang theo doi ti€n @6 thuc hién cdc cong viéc va diéu
chinh (n€u can).

Bude 3 Ki€m tra va diéu chinh (néu cin).

St dung so d6 mang ludi, bang chi tiéu thdi gian cong viéc, bi€u do thdi gian- cong
viéc d€ theo dbi va bdo cdo dinh ky tién tri€n ctia dy 4n. N&u can thi phin tich, ddnh
gid lai 4nh hudng cla nhitng bién dong thi trudng va mdi trudng d6i véi du 4n va
trén co s& d6 xdc dinh lai so dd méi cho phan dy 4n con lai sao cho t&i vu.

¢ PERT: Project Evaluation and Review Technique hay Program Evaluation and Review
Technique.
¢ PERT-CPM : Project Evaluation and Review Technique — Critical path method
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§ 1.DU AN CO THOI GIAN TAT PINH

C6 hai cdch trinh bay so d6 mang 12 so do dang AON (Activity On Node) hoic so do
dang AOA (Activity On Arrow). Trong s6 d6 dang AON, cdng viéc bi€u dién bing
dinh (nidt vong tron), su kién bi€u dién bing miii tén. Trong sd do6 dang AOA, cong
viéc bi€u dién bing miii tén, su kién bi€u dién bing dinh(nit vong tron). Vi so dd
dang AOA phil hgp hon(vé tam 1y cidm nhdn thdi gian va sy kién) d6i v6i hau hét moi
ngudi nén trong tai liéu nay ching to6i chon cdch trinh bay sd d6 dang AOA.
1.1. Vi du mé dau
Xét mot du 4n ( cong trinh ) xAy dung gdm mot s§ cong viée v6i cdc yéu cau dit
ra cho trong bang sau:

Cong viéc Thai gian can Tht ty ti€n hanh
(thang)
Vi 3 Bit dau ngay
Ya 4 Bit diu ngay
V3 3 Bit dau ngay
V4 7 Sau y; hoan thanh
s 6 Sau y,, y3, y4hoan thanh
Y6 8 Sau y; hoan thanh
V7 4 Sau y,, y3, yshoan thanh
v 2 Sau y3; hoan thanh
Yo 5 Sau y3 hoan thanh
Y10 4 Sauys, Y, ¥7, yg hoan thanh
yu 7 Sau ys, yghoan thanh

Dé€ theo ddi va didu hanh cong viéc, trude tién ngudi ta 14p ra mot so dd mang
lu6i PERT nhu sau.

Hinh 5.1
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1.2. C4c kh4i niém trong s¢ d6 mang

¢ Cong vigc — canh: Cong viéc la hoat dong st dung thdi gian, nhan luc, vat luc
trong qué trinh sdn xuét, thi cong,.... Mdi cong viéc dugce bi€u thi bing mot
miii tén thing, cong, gy khic tlly y goi 12 mot canh ctia so d6. Trén canh nay
ta ghi tén cong viéc y; , con bén dudi ta ghi thdi gian cin thi€t d€ hoan thanh
cong vi€c nay.

¢ Su kién- Dinh: Mbi khi hoan thanh mot hay mot s6 cong viéc va khdi cong
modt hay mot s6 cong viéc khac goi 1a mét s kign. Mbi su kién duge biéu thi
bing mdt dinh cla so d6. C4c dinh dugc danh sd theo thit ty 1, 2,...., n va mdi
dinh dugc dit trong mot vong tron nhd. Su kién khdi cong du an, cdng trinh
hay qui trinh sdn xuat goi 1a su kién khéi ddu va dudc danh s6 12 1. Sy kién
hoan thanh toan bo dv 4n, cong trinh hay qui trinh sdn xuat goi 1a sy kién két
thiic hay su ki¢n cudi va dugc danh s6 12 n.

~/

@

|5
Hinh 5.2

Cong viéc y; nay con goi la cong viéc (i,j). Pinh i goi 1a gbc va dinh j goi 1a
ngon cua canh (i,j). Canh (i,j) goi 1a huéng ra dinh i va hudng vao dinh j.

¢ Cong viéc gid (do): La cong viéc chi moi lién hé vé mit logic k§ thuit giita hai
hodic nhiéu cdng viéc. N6 cho biét su khdi cong clia cong viéc nay phu thudc
vio sy két thic cia cong viéc khac ( ching han viéc may quan do dudc thuc
hién khi viéc cit vai hoan thanh, viéc ki€m tra chit lugng thanh phadm chi dudc
thyc hién sau khi sdn pham hoan thanh,...). Cong viéc gia khong can c thdi gian
13n nhan luc-vat Iyc, dude bi€u dién bing mot mili tén khong lién nét trén dé ghi
thoi gian hoan thanh cong viéc 1a 0. Trong hinh 5.1 cdc cong viéc (3,4) va (5,6)
12 cdc cdng viéc d0. Ngoai cdng viéc gid con c6 cong viéc cho, 1a cong viéc can
thdi gian nhung khong can nhan luc-vat luc.

1.3. Cdch ddnh s6 cdc dinh trong so do mang

Cé4c dinh trong sd dd mang phai ddnh sd sao cho thda diéu kién 12 canh ludn
huéng ti dinh c6 s6 nhd dén dinh c6 s6 16n.
¢ Su kién khéi ddu (khi cong dy én, cong trinh) ddnh s6 1. Pinh nay khong cé canh
nao hudng téi no.
¢ Sau khi mot dinh da dudc ddnh s6 12 i, ta x6a tat c& cdc canh c6 goc 1a i. Trong
céc dinh chua ddnh s6, dinh nao chi toan canh huéng ra thi d4dnh s6 1a i+1. Né&u
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c6 nhiéu dinh chi toan canh huéng ra thi ddnh s6 i+1, i+2,...thy ¥ cho cdc dinh 4y
( do d6 , v6i cing mot do dd mang, viéc ddnh s6 cdc dinh c6 thé khong duy nhat). Ct tiép
tuc nhu thé cho dén khi tit c3 cdc dinh dudc ddnh so.
1.4. Mt 6 luu ¥ khi ldp so do mang.

¢ Giita hai dinh bat ky c6 nhiéu nhat 1 canh.

¢ Né€u c6 nhiéu cong viéc c6 tinh chat gidng nhau ndi giita hai sy kién thi chi 14y
mdt cong viéc c6 thdi gian dai nhat dai dién. Nhung khi di€u hanh cin chd y
viéc thay thé nay.

¢ Né&u c6 nhiéu cong viéc c6 tinh chit khdc nhau ndi giita hai su kién thi ta dua
vao sy kién gia va cong viéc gia.

yi 1 Q
-

So dd y ()  dugc thay b g ﬂ@

Hinh 5.3
¢ Trudng hop y, ti€n hanh sau khi y;, y, hodn thanh; ys ti€n hanh sau khi y,, y», y3
thi c6 thé biéu dién nhu sau:

.y

yz -0

Y3 O_b
Hinh 5.4

¢ Trudng hop y, ti€n hanh sau khi y,, y, hodn thanh; ys ti€n hanh sau khi y,, y; thi
c6 thé biéu dién nhu sau:

Vi y4
070

¥3 O ¥s
Hinh 5.5

1.5. Cé4c chi tiéu thoi gian trén so d6 mang
Goi U7 1a tip cdc canh xuat phdt tir dinh i; U; 1a tdp cdc canh huéng vao dinh i.

1.5.1. Cdc chi tiéu thoi gian d6i vdi cdc su kién.
* Thoi diém sém nhdt xudt hién sw kién j : (ky hiéu t})

¢ Su kién khéi dau ( ¢ng vé6i dinh 1), 1a sy kién bit ddu dy 4n nén t} = 0.
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¢ V6ij > 1 thi sy kién j chi xuat hién khi moi cong viéc din dén sy kién j déu
dudc hoan thanh. Do d6 t} bing d6 dai duong di dai nhat tt dinh 1 dén dinh j.

Cong thic tinh t} nhu sau: =0
t? = max {t? +tij / V(l,]) € UJ_ },J >1

% Thoi diém mudn nhdt xudt hién su kiénj : (ky hiéu ti)

¢ Su ki¢n két thiic (ing v6i dinh n) 13 sy kién hoan thanh toan bd du 4n. Vi dy 4n
phéi hoan thanh ding thdi han nén t'=t’.

¢ VGij< nthi ) 12 thdi di€m mudn nhdt ma tdt cd cdc cong viéc din dén sy
kién j déu phai hoan thanh. Néi cdch khic, tj" phdi bio ddm moi cong viéc sau
dy kién j khong d4nh hudng dén thdi gian hoan thanh toan bd du 4n. RS rang 1a
dudng di dai nhat tir j d&€n n 12 thdi gian cin thi€t d€ hoan thanh tit cd cdc cong
viéc sau sy kién j. Do do6 ta c6 cong thuc tinh t;" nhu sau:

t"=min {t]"-t;/ V(i,j) eU; },i<n

% Thai lugng du trir cia su kién j: (ky hiéu d i)
Tic 1a thdi lugng ma su kién i ¢6 thé xé dich ma khong 4nh hudng dén thdi gian
hoan thanh du an.

_¢m .S

% Ghi cdc chi tiéu lén dinh: Sau khi di tinh t}, t", d; ta ghi cdc s6 nay lén dinh

nhu sau: '

< Duong gdng: Pudng dai nhat tr dinh 1 dé€n dinh cudi (dinh n) goi 12 duong gdng.
Céc cong viéc va sy kién nim trén dudng ging goi 12 cong viéc gang va su kién
gang.
Chiuy Vit =t v6iila sy ki€én ging nén dudng ging di qua cdc sy ki€n c6 thoi
gian dy trit bing 0.
Vidu 2 Tinh thdi di€ém s6m nhat, thdi di€m mudn nhat xuit hién cdc su kién trong
sd d6 hinh 5.1. Tinh thdi lugng du trif cda cdc su kién .
¢ Thoi di€m sém nhat xuat hién cic su kién .
t) =0, 3 =max |t} +t,, = max {0+3}=3
t; = max {tf + tB} =max{0+3}= 3

t) = max{tz Fy,th + bt +t34} =max{3+7,0+4,3+0} =10
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ti =max {tz +tys,t] +t45} =max{3+8,10+6} =16
£ = max {t] + tye, ) + g, 3 +tsg | = Max{3+2,10+4,16+0} = 16
tS = max{t§ Ftg,th Fte,td +t76} =max {3+5,16+7,16+4} =23

N [ A », A, [N 7z *A
¢ Thoi di€m mudn nhat xuat hién cic su kién .

7
7
5
(0 = min {0 —ty t0 — . t7 —ty, | =min 23-519-2,10-0} = 10
M, tD —t25} =min{l0-716-8} =3

2

¢ Thai lugng du trit cia cac su kién.

di=t"-t=0-0=0 ds=ts -t: =16-16=0
b=ty -t5=3-3=0 de=tg -ty =19-16=3
d; =t3-t5=10-3=7 d; =t -t5;=23-23=0
dg=1t} -t; =10-10=0

Dung lai sd dd mang vdi day dd cdc chi tiéu trén cdc dinh.

Hinh 5.6
¢ Dudng ging di qua cdc dinh 1, 2, 4, 5, 7 va dudc bi€u dién bing nhitng miii tén
dam nhu hinh vé.

1.5.2. Cdc chi tiéu thoi gian doi véi cong viéc
¢ Thoi diém khdi cong sém cong viée (i, j) : tf =t}
‘h_s
ij

¢ Thoi diém hoan thanh sém cong viéc (i, j) : t2° = tﬁs +1;

¢ Thdi diém hoan thanh mudn cong viéc (i, j) : tgm =t}
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¢ Thdi diém khdi cong mudn cong viée (i, j) : tgm

¢ Thoi gian dy trit chung cta cong viéc (i, j) ky hi¢u dj; 1a thoi gian t01 da ma
cong viéc (i, j) ¢ thé kéo dai viéc thyc hién nhung khong 4nh hudng dén thdi

gian hoan thanh toan bo dy dn: dj; = 7' -/ —¢,

¢ Thoi gian du trit dc 1ap cdng viéc (1, j), ky hi€u
ma cong viéc (i, j) c6 thé kéo dai viéc thuc hién nhung khong 4nh hudng dén
thdi di€m hoan thinh mudn nhat cda cdc congviéc dién ra trudc d6 ( trudc su
kién i) va ciing khong dnh hudng dén thdi diém khdi cong sém nhat cha cic

d¢

ij

= tL‘.m —t..

cong viéc dién ra sau d6 ( sau sy kién j): dj = max {O,tji —t" —f,;j}

Luuy: dgl =0 v6i (1, j) 1a cong viéc ging

d§ = d§ v6i (i, j) 1a cong viéc nidm giita hai sy kién ging.

Vidu 3 Béng chi tiéu thoi gian - cong viéc clia so d6 mang hinh 5.6.

169

1a khodng thoi gian t6i da

Cong viéc 6 g | gm |t | df | df | Nhanluc
yi (1, 2) 0 3 3 0 0 0
y | (1,4 | O 10 6 6 6
ys | (,3) | 0 3 10 7 7 0
\2 2,4) 3 10 10 3 0 0
Y5 4,5) 10 16 16 10 0 0
Y6 (2,5) 3 11 16 8 5 5
y7 4, 6) 10 14 19 15 5 2
ys | (3,6) 19 17 14 4
Yo 3,7 8 23 18 15 7
Y10 6,7) | 16 20 23 19 3 0
Y11 5,7) 16 23 23 16 0 0

5.3. Biéu do thoi gian- cong viéc ( so dd PERT ngang, so do Gantt)

D& b3 sung cho so dd mang , ngudi ta thanh 1ap bi€u dd thoi gian - cong viéc hay
con goi 14 so do PERT ngang d€ gitp cho viéc diéu hanh du 4n dé dang hon. So d6
PERT ngang c6 thé trinh bay bdi mot trong hai cdch sau: edch I tit géc trén bén trdi
xudng hoic cdch 2 ti géc dudi bén trdi 1én (tr gdc toa do ra). Cdch 1 phi hop véi
tam 1y thi gidc cda hau h&ét moi ngudi-khi nhin vao mdt t& gidy mit chiing ta quen
nhin tr géc trén bén trdi xudng; cdch 2 phi hop véi tAm Iy thi gidc clia ngudi c6 hoc
todn ma didc biét 1a mon hinh hoc gidi tich. Trong tai li€éu nay ching t6i trinh bay
theo cach 2.

Qui tic thanh 1ap biéu d thdi gian - cong viéc theo cdch 2 nhu sau:

¢ V& géc phan tu thit nhat clia hé truc toa d6. Truc hoanh biéu thi thdi gian thyc

N A .« A [ « X A *A
hi€n cOng vi€c, truc tung bi€u di€n cong viéc .
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¢ M&i cong viéc thuc hién dugc bi€u dién bdi mot doan thing song song vdi truc
hoanh . P6 dai clia doan thing bi€u dién thdi gian hoan thanh cong viéc. Cong
viéc gid khong cin biéu dién hoic bi€u dién bdi mot diém.

¢ Céc cong viéc (i,j) dude sip x&p tir dudi 1én trén theo thit ty ting dan cda chi s&
j. Né&u cdc cong viéc c6 cling chi sd j thi x&p theo thit ty ting dan chi s8 i.

¢ Khi lap so dd PERT ngang, dua vao cot thdi gian du trit doc 14p va cot thdi gian
dy trit chung trong bang chi tiéu thdi gian-cong viéc, c6 thé diéu chinh thdi
gian thuc hién cdc cdng viéc khong ging sao cho thuin tién viéc quin ly, diéu
ti€t toi wu cdc nguodn luc cho du 4n va nhd dé gidm chi phi clia du 4n.

% Uu diém so do PERT ngang la :
¢ Gitlip ngudi diéu hanh sip x&p, di€u chinh cdc cong viéc khong ging sao cho
gidm b6t 4p luc v€ ngudn tai nguyén ( nhan luc, nguyén vt liéu, phuong tién
k¥ thuat, ...) cung cAp cho dy 4n va nhd d6 c6 thé gidm bét chi phi cho du 4n.
¢ Tai mot thdi di€m bat ky trong thdi gian thuc hién du 4n, ngudi diéu hanh c6
thé biét 16 nhitng cong viéc nao di thuc hién xong, cong viéc ndo dang dugc
thuc hién va mifc d6 ti€n trién clia mdi cong viéc,... d€ kip thdi c6 nhitng diéu
chinh hgp 1y (n€u can).
Vidu 4 So d6 PERT ngang \ing v6i so @& PERT hinh 5.6 dudgc trinh bay trong hinh
5.7. dudi day.
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Hinh 5.7



So do PERT-CPM 171

Gia stf cong viéc y, can st dung chi€c mdy M, cong viéc ys cling can st dung chi€c may M,
ma cong ty chi cé 1 chiéc. Khi d6 s @6 PERT ngang hinh 5.8 khong thdéa min diéu kién thi
cong, va néu thué hoic mua thém mdt chiéc nita thi ton thém nhiéu chi phi 1am cho gid
thanh cong trinh ting 1&n. D€ gidi quyét van dé nay, chiing ta diéu chinh sd @6 PERT ngang
bing cich dya vao bdng chi tiéu thdi gian-cong viéc. Trén bang chi tiéu thdi gian-cong
viéc, chiing ta thay cong viéc yg c6 5 thang du trit ddc 1ap, nén c6 thé ddi cong viéc y khdi
cong tré hon 2 thang ma khong dnh hudng dén cdc cong viéc khac va thdi gian hoan thanh
toan bo du 4n dong thdi gid thanh du 4n van giit nguyén. Chiing ta c6 sd d6 PERT ngang

mdi nhu sau.
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Hinh 5.8

s, s

% Chii y C6 thé vé sd @6 PERT ngang theo chiéu tir trai sang phai va tif trén xudng
cho phi hgp vé6i tAm 1y thi gidc clia nhitng ngudi khong hodc it 1am todn ciing c6 thé

xem so do d& dang hon.
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§2. DU AN CO TINH NGAU NHIEN

Trong cdc muc §1, ta xem thdi gian thyc hién cdc cong viéc t; 12 hoan toan tit dinh
khi 14p s6 @6 mang dé diéu hanh dy 4n. Do d6 md hinh c6 dudc 13 md hinh tit dinh.
Trong thuc t&€, do cdc yé&u t6 khdch quan (bi€n dong vé nguyén vat liéu, ngudn nhin
Iyc,...), nén thdi gian hoan thanh cdc cdng viéc 1a dai lugng ngiu nhién ma ta chi ¢
thé bi€t dugc phan phdi xdc sudt thong qua kinh nghiém va s¢ liéu thong ké. Do d6
md hinh thyc t€ 12 m6 hinh ngiu nhién hay mo6 hinh xdc sut. Khi d6 viéc tinh todn
céc chi tiéu dé€ diéu hanh dyu 4n bao gdm: Tinh k¥ vong va phuong sai cdc dai lugng
ngdu nhién; tinh xdc sudt dé¢ dy dn hoan thanh ding thoi han qui dinh T,; cho

trude. Viéc ldp va dieu hanh dw dn cé tinh ngdu nhién duogc thuc hién nhu sau.

Trudc tién, ngudi ta 14p bang chi ti€t cdc cong viéc cin thyc hién va trinh ty thuc

hi€n. Xac dinh thdi gian hoan thanh tirng cong viéc dudc dua vao 3 loai:

¢ Thoi gian lac quan , ky hi€u a, la thdi gian uGc tinh hoan thanh cong viéc khi

moi viéc dién ra thuin 1gi.

¢ Thoi gian bi quan, ky hi€u 1a b, 1a thdi gian udc tinh hoan thanh cong viéc khi

gip nhiéu bat 1gi.

o Thoi gian hop Iy nhdt, ky hiéu m, 12 thdi gian hién thuc nhat. Néi cach khéc, d6

12 thdi gian c6 xdc suat 16n nhat, dinh cao ctia ham mat do.

Trong thyc t&, d€ xdc dinh cdc udc lugng a, b, m nay ngudi ta 1am nhu sau :
» Dua vao kinh nghiém cla nhitng nguéi thuc hién du an.
> Dua vao cdc so liéu thong ké.

> Hoi y kién cdc chuyén gia trong linh vuc lién quan dén du 4n cin thyc
hién. P6i v6i cdc du 4n ma bdn thin ngudi thyc hién it kinh nghiém va
s0 liéu thong ké ciing nghéo nan thi hdi y ki€n cdc chuyén gia 1a phu
hop nhat.

Sau khi dd c6 a, b, m thi thdi gian trung binh d€ hoan thanh cdc cong viéc dugc tinh

a+b

theo cOng thuc (gia thiét chi€m ty trong biing nita thai gian hgp 1y nha't m)
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Ezl(a+b+2m]:l(a+b+4m)
30 2 6

N&u gia thi€t thdi gian hoan thanh mdi cong viéc 1a dai lugng ngiu nhién T cé phdn
phéi Béta (P) thi ky vong E(T) va phuong sai Var(T) tinh theo cong thitc

E(T) =E:%(a+4m +b)

2
Var(T) = (b;aj =’

Tié€p theo, ta 1ap bang chi ti€t cdc cong viéc can thuc hién, trinh ty thuc hién va cic
yéu ciu vé mit thdi gian.

Téncong | Thity | Thoigian | Thai gian | Thai gian | E(T) =t | Var(T)
viéc thyc hién | lacquan | hgply m | biquan b
a

Y

Yy

Duya vao bing niy va xem thdi gian hoan thanh mdi cong viéc 1a t ta lap so dd
PERT, xac dinh dudng giang va cdng viéc ging, tinh chi tiéu thdi gian cho cdc cong
viéc.

Gia st thdi gian hoan thanh toan bd dy 4n la dai lugng ngau nhién T co
phén phéi chudn. Khi d6 :

¢ Thoi gian trung binh hoan thanh duv 4n 12 ky vong E(T) va biang véi do dai
dudng ging :

E(T) = d0 dai dudng ging

¢ Phuong sai: Var(T) = ZVar(Tij) , v61 G 1a tap cdc cOng viéc trén dudng ging.
(i,)<G

¢ Do léch chudn: o(T) = {/Var(T)
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¢ Xic sudt d€ hoan thanh toan bd du 4n trong khodng thdi gian tir T, dén T, cho
trudc la:

P(T/ST<T, = q{Tz‘_E(T)j _(P(Tl —E(T)]

o(T) o(T)

¢ Xic suat dé hoan thanh toan bd du 4n ding thdi gian han qui dinh Tqa cho trude

la:
_ (Tw-EM)  (ET)
P(T<Ty) = (p( o(T) ] +(p(G(T)j

Vidu 5 Bding sau diy cho bi€t cdc cong viéc phdi lam khi 1ip dit hé thong
nha xudng mdi cho sin xuit. Trong d6 :

a- 1a thdi gian udc tinh hoan thanh cong viéc mot cich lac quan.
m- 12 thdi gian udc tinh hoan thanh cdng viéc trong diéu kién binh thudng

b- Thdi gian uSc tinh hoan thanh céng viéc mdt cdach bi quan nhat.

Cong a m b Trinh ty
vi€c ’
(ngay) | (ngay) | (ngay) ti€n hanh
Y, 4 5,5 10 | Bit dau ngay
Y, 2 4 6 Bit dau ngay
Y; 1 2 3 Bit dau ngay
Y4 6 7 8 Sau Y;
Y5 2 4 6 SauY,va Yy
Y 6 10 14 SauY,va Y;s
Y, 2 2,5 6 SauY;va Y;s
Yy 3 6 9 Sau Y
Yo 10 11 12 Sau Y,
Yo 14 15,5 20 Sau Y3
Y 2 7,5 10 Sau Ygva Yo
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a) Hay tinh ky vong va phuong sai cho cdc dai lugng ngiu nhién biu thi thdi
gian hoan thanh cong viéc.

b) Lap so dd PERT va xdc dinh dudng ging .

c) Tinh xdc sudt d€ toan bo du 4n dugc hoan thanh vdi thdi gian khong qud 40
ngay.

a) Ky vong va phuong sai cho cdc dai lugng ngiu nhién bi€u thi thdi gian hoan

2
thanh céng viéc: E(T)= Var(T) = (b - aj =o?

Gidi

a+4m+b

Cong a m b E(T) Var(T) Trinh ty
viéc .
(ngay) | (ngay) | (ngay) ti€n hanh
Y, 4 5,5 10 6 1 Bit diu ngay
Y, 2 4 6 4 16/36 | Bit dau ngay
Y; 1 2 3 2 4/36 | Bit diu ngay
Y, 6 7 8 7 4/36 | Sau Y3
Y5 2 4 6 4 16/36 | Sau Y, va Y,
Y 6 10 14 10 64/36 | SauY;va Y;
Y, 2 2,5 6 3 16/36 | Sau Y;va Y;
Ye 3 6 9 6 1 |SauY,
Yo 10 11 12 11 4/36 | Sau Y,
Yo 14 15,5 20 16 1 Sau Y;
Y 2 7,5 10 7 64/36 | Sau Ygva Yy

b) Lap so dd PERT va xdc dinh dudng ging.
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Puong ging di qua cac dinh 1,2, 3,4,5,7, 8 va c6 chiéu dai 1a 36.

¢) Tinh xdc sudt dé toan bd dy 4n dugc hoan thanh vdi thdi gian khong qué 40 ngay.

¢
14

Thdi gian trung binh hoan thanh duv én : E(T) = 36
Phuong sai: Var(T) = i+i +E +ﬁ+ﬁ +ﬁ=1_7
36 36 36 36 36 36 3

Do léch chuin : o(T) = /Var(T) =\/¥ ~ 2,38

Xdc suat d€ toan bd du 4n dudc hoan thanh vdi thdi gian khong qud 40 ngay 1a

P(T< 40) = @(42;§6j +(p(23368]= 0.4535 + 0,5 = 0,9535 95.35%
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§3. PIEU CHINH VA TOI UU HOA TREN SG PO MANG

Khi d3 tinh todn xong cdc thdng s6 cho s6 dd mang ta dugc mot mang phuc vu cho
k& hoach thi cong ban diu. Ti€p theo, ta phdi xem mang d6 c¢é phi hop vdi thdi gian
da qui dinh hay khong. N&éu khong phit hgp vdéi thdi gian quy dinh truée thi phéi ti€n
hanh di€u chinh cho phit hgp vé miit thdi gian rdi ti€n hanh tinh todn lai cidc ngudn
luc cung c4p cho viéc thyc hién dy 4n .

Van dé dit ra 1a can diéu chinh mang nhu thé& nao dé dap ng dudc nhu cau vé mit
thdi gian véi chi phi thdp nhat. D€ dat dugc muc dich ndy ta st dung dudng ging va
thuc hi€n theo 4 budc sau :

Budc 1 Lap so dd PERT, tim dudng ging va cdc cdng viéc nim trén dudng ging.
Buige 2 Tinh chi phi cho viéc rit ngén thdi gian cuia tirng cong viéc theo tirng don vi
thdi gian ( gid, ngdy, tudn, thang, ....- chi can tinh cho cong viéc ging)

Buiée 3 Chon cong viéc trén dudng ging cé chi phi nhd nhit theo tirng don vi thdi
gian va rit ngdn 1 don vi. Kiém tra va tinh todn dé xdc dinh lai dudng ging rdi quay
vé buSc 2. Chiing ta cit lam nhu vdy cho dén khi dat muc tiéu.

Vidu 6 Can rit ngdn thdi gian trung binh hoan thanh dy 4n trong vi du 5 khong qué
34 ngay. Gid st chi phi cho viéc rit ngdn thdi gian hoan thanh titng cong viéc giang
dudc cho trong bing sau (triéu dong/ngay).

Cong Chi phi ngay thi¢ nhat Chi phi ngay thtt hai
vige (triéu dong/ngay) (triéu dong/ngay)

Y; 6 7

Y, 3 4

Y; 4 5

Y 6 8

Yg 4 5

Yy 5 7

Cong viéc tréng dudng ging c6 chi phi nhd nhat 12 Y, ( 3 triéu dong/ ngay). Ta riit
ngin Y4 xudng con 7 ngay (rit 1 ngdy). Tinh lai tit c4 cédc chi tiéu trén dinh ta dudc
sd @6 PERT sau day.
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Tié€p theo, cdng viéc trén dudng ging cé chi phi nhd nhat 1a Yy, Ys, Ys (4 triéu dong/
ngay). Ta chon Yy d€ rit ngin 1 ngay xudng con 5 ngay( ¢ thé rit ngdy thi nhat
clia Ys hodc ngay thit hai ca Y,). Tinh lai tat cd cdc chi tiéu trén dinh ta dugc sd dd
PERT sau day.

¢ Ngoai phuong phép nay con cé phuong phdp sit dung st dung qui hoach tuyén
tinh.

Bai tap

Bai 5. 1 Mot cong trinh xdy dung bao gdm cdc cong viéc sau diy. Yéu ciu xay
dung sd d6 mang , tim cdc cdng viéc ging va thdi gian du trit c4dc loai cla cong viéc.

Cong viéc Th&i gian d€ hoan thanh (thdng) | Trinh ty ti€n hanh
A 3 Bit dau ngay
B 4 Bit dau ngay
C 3 Bit diu ngay
D 4 Sau A
E 2 Sau A
F 1 Sau A
G 4 SauBvaD
H 2 SauCvaE
I 4 SauB,C,D EF
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[N . ~ ~, A . A A 2 A *A A
Bai 5. 2 Qui trinh sdn xudt mot loai sin pham A bao gdm cdc cong viéc sau day .
Yéu ciu xay dyng sd dd mang , tim cdc cong viéc ging va thdi gian du trit cdc loai
cua cong viéc.

Cong viéc Thdi gian d€ hoan thanh Trinh ty ti€n hanh
(gi0)

Y, 3 Bit dau ngay
Y, 5 Bit diu ngay
Y; 7 Bit diu ngay
Y, 9 Sau Y,
Y5 6 Sau Y,
Y 12 Sau Y;
Y, 11 Sau Y;
Yg 8 Sau Y,, Y4, Y5, Yo
Yy 4 Sau Y, Ys, Y
Yo 5 Sau Y,

Bai 5. 3 Qui trinh cong nghé sin xudt mot loai sdn phdm gdm cdc cong viéc sau
day . Yéu ciu x4y dung so do mang , tim cdc cong viéc ging va thdi gian du trit cdc

loai cla cong viéc .

Cong viéc Thoi gian d€ hoan thanh Trinh ty tién hanh
(g10)

Y, 2 Bit diu ngay
Y, 3 Bit diu ngay
Y; 4 Bit dau ngay
Y4 3 Sau Y,
Y5 4 Sau Y,
Y 4 Sau Yy, Y5
Y, 3 Sau Yy, Y3, Ys
Yg 4 Sau Y, Y4, Y5
Y, 6 Sau Y, Y4, Y5
Yo 5 Sau Yg, Y7, Yy
Y 7 Sau Y,, Y3, Y5

Bai 5.4 Duyng so dd mang. Tim dudng ging cla quy trinh cong nghé
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Cong viéc Thdi gian d€ hoan thanh Trinh ty tién hanh
(tuan)

Y, 3 Bit diu ngay
Y, 4 Bit diu ngay
Y; 3 Bit diu ngay
Y4 5 Sau Y,
Y5 4 Sau Y,
Y 5 Sau Y;
Y, 6 Sau Y,, Yy
Ys 8 Sau Y, Y4, Y5
Y, 5 Sau Y,
Yo 4 Sau Yy, Ya, Ye

Bai 5. 5 Bang sau diy cho biét cdc cong viéc phai lam khi 1ip dit hé thong dién cho

mot khu nha § méi. Trong d6 :

a- la thoi gian udc tinh hoan thanh cong viéc mot cich lac quan.

m -12 thdi gian udc tinh hoan thanh cdng viéc trong diéu kién binh thudng

b- Thdi gian udc tinh hoan thanh cong viéc mot cach bi quan. ( xdy ra trong hinh
huéng xau )

Cong a m b Trinh ty
viéc (ngdy) | (ngay) | (ngay) ti€n hanh
U, 3 6 8 Bit diu ngay
U, 2 4 6 Bit dau ngay
Us 1 2 3 Bit dau ngay
U, 6 7 8 Sau U;
Us 2 4 6 Sau U, va Uy
Usg 6 10 14 Sau U, va Us
U, 1 2 4 Sau U; va Us
Ug 3 6 9 Sau Ug
Us 10 11 12 | Sau U,
Ujo 14 16 20 Sau U;
Uy 2 8 10 Sau Ugva U,

a) Hay tinh ky vong va phuong sai cho cdc dai lugng ngiu nhién biu thi thdi
gian hoan thanh cong viéc.

b) Lap sd dd PERT va xdc dinh dudng ging .
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c) Tinh xdc sudt d€ toan bd du 4n dudc hoan thanh véi thdi gian khong qud 40
ngay.
Bai 5. 6 Mot cong ty can thyc hién mot duy 4n gdm cdc cong viéc vdi cdc yéu cau dit
ra cho trong bang sau day. Trong d6, a 1a thdi gian udc tinh hoan thanh cong viéc
mdt cdch lac quan, m 12 thdi gian u6c tinh hoan thanh coéng viéc trong di€u kién binh
thudng, b 1a thoi gian uGe tinh hoan thanh cong viéc mot cach bi quan.

Cong viéc Thoi gian can (tuin) Thit ty ti€n hanh
a m b
v 2 2,5 6 Bit diu ngay
Y2 3 3,5 7 Bit diu ngay
V3 1,5 2,5 6,5 Bit dau ngay
V4 6 6,5 10 Sau y; hoan thanh
Vs 4 6 8 Sau y,, y3, y4hoan thanh
3 6 7,5 12 Sau y; hoan thanh
V7 2,5 3,5 7,5 Sau y,, y3, y4hoan thanh
v 1,5 2 2,5 Sau y; hoan thanh
Yo 3 5,25 6 Sau y; hoan thanh
Y10 3 3,5 7 Sau ys, y¢, ¥7, Ys hoan thanh
yu 6 6,5 10 Sau ys, yghoan thanh
Yi2 3 5,25 6 Sau y,, Y4, Yo hoan thanh

a) Hay tinh ky vong va phuong sai cho cdc dai lugng ngiu nhién bi€u thi thdi
gian hoan thanh cdng viéc. Lap so dd PERT, x4c dinh dudng ging, udc tinh
thdi gian trung binh dé hoan thanh dy 4n.

b) Dung sd dd PERT ngang vdi diéu kién cong ty khong thé thuc hién cong viéc
yg VA yo cling mot thdi diém.

c) Tinh xdc sudt dé€ toan bd du 4n dugc hoan thanh véi thsi gian khong qua 25
tuan.

d) Gia st chi phi @€ riit ngin thdi gian hoan thanh cdc cdng viéc dugc cho trong
bang sau diy ( triéu déng/tuin)

Congviéc |yi |yo |y3 | Ya |Ys |¥Ye | Y7 | ¥Ys | Yo |Yio|Yii|Yi2
Chi phi 15 |12 |30 |18 |15 |20 |14 |12 |20 |25 |18 |20

Hay rit ngin thdi gian trung binh hoan thanh du 4n con 16 tuin véi chi phi thap
nhat.
Bai 5.7 Mot cong ty can thuc hién mot du 4n gdm cdc cdng viéc vdi cdc yéu cau dit
ra cho trong bang sau ddy. Trong do6, a la thdi gian udc tinh hoan thanh cong viéc
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mdt cdch lac quan, m 12 thdi gian uSc tinh hoan thanh cong viéc trong di€u kién binh
thudng, b 1a thdi gian ude tinh hoan thanh c6ng vi€éc mot cach bi quan.

Cong viéc Thdi gian can (tuin) Thit ty ti€n hanh
a m b
Vi 2 3,5 8 Bit diu ngay
Ya 3 3,5 7 Bit diu ngay
V3 1 2,5 7 Bit dau ngay
V4 6 6,5 10 Sau y; hoan thanh
Vs 4 6 8 Sau y,, y3, y4hoan thanh
Y6 6 7,5 12 Sau y; hoan thanh
V7 2,5 3,5 7,5 Sau y,, y3, y4hoan thanh
v 1,5 2 2,5 Sau y; hoan thanh
Yo 3 5,25 6 Sau y; hoan thanh
Y10 3 3,5 7 Sauys, Y6, Y7, yg hoan thanh
Vi1 5 6,5 9 Sau ys, yghoan thanh
Vi2 3,5 5,25 5,5 Sau y,, y4, Yo hoan thanh
Vi3 4 5 6 Sau ys, y¢ hoan thanh
Vis 5 6 7 Sau yio, Y11, Y12 hoan thanh

a) Hay tinh ky vong va phudng sai cho cic dai lugng ngiu nhién biéu thi thdi
gian hoan thanh cdng viéc. Lap so dd PERT, x4c dinh dudng ging, udc tinh
thdi gian trung binh d€ hoan thanh dy 4n.

b) Dung sd dd PERT ngang (theo chiéu tir trdi sang phai va tir trén xuéng dudi)
véi diéu kién cong ty khong thé thyc hién 5 cong viéc cing mot thdi diém.

c) Tinh xdc suit d€ toan bd du d4n dugc hoan thanh véi thdi gian khong qua 30

tuan.

d) Gia st chi phi d€ rit ngin thdi gian hoan thanh cdc cong viéc dudc cho trong
bang sau diy ( triéu déng/tuin)

Cong viéc

Yi [Y2 [¥Y3 [Y4 [¥Y5 [Ye

Y7 Y8 [Y9 | Yio [ Y11 | Y12

Yi3

Yia

Chi phi

10 112 |30 |18 |15 |20

14 112 |20 |25 [ 18 |20

16

25

Hiy rit ngdn thdi gian trung binh hoan thanh dy 4n con 19 tuin véi chi phi thap

nhat.

Bai 5.8 Céc cong viéc clia mot quy trinh sdn xuat bd khung kho chita hang bing thép
va céc sd liéu lién quan cho & bang sau :
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Cong Thoi gian thanh Chi phi
d€ hoan ( tuin) (triéuddng) Trinh tu
viéc Binh Rit ngdn Binh Khi rit | ti€n hanh
thudng con thudng ngin
Y, 3 2 10 16 Bit diu ngay
Y, 2 1 20 27 Bit dau ngay
Y; 2 1 3 6 Bit dau ngay
Y, 7 3 13 16 Sau Y,
Y 6 3 8,5 10 Sau Y,
Y 2 1 40 50 Sau Y3
Y, 4 2 15 20 Sau Yy, Y5

a) Lap sd dd PERT vé6i thdi gian hoan thanh cdc cong viéc & mifc binh thudng va
xdc dinh dudng ging.

b) Dung phuong phdp “sit dung duong gdng” d€ rit ngin thdi gian hoan thanh toan
bd quy trinh xuéng con 10 tuan.

Bai 5.9 Mot cong ty can thuc hién mot dy 4n xAy dung hé thong nha xudng cho sdn xuit
bao gdm cdc cdng viéc v6i cdc yéu ciu dit ra cho trong bang sau diy. Trong d6, a 1a thdi
gian udc tinh hoan thanh cong viéc mdt cach lac quan, m 1a thdi gian udc tinh hoan thanh
cong viéc trong diéu kién binh thudng, b 13 thdi gian udc tinh hoan thanh cdng viéc mot
cach bi quan.

Cong viéc Th&i gian cin (tuan) Tht tu ti€n hanh
a m b
yi 1,5 2.5 4.5 Bit dau ngay
ya 1,5 2,5 3,5 Bit dau ngay
V3 1 2,5 7 Bit diu ngay
ya 6 6,5 10 Sau y; hoan thanh
Vs 4 6 8 Sau yi, y3, yahoan thanh
3 6 7,5 10 Sau y; hoan thanh
y7 2,5 3,5 5,5 Sau yi, y3, yahoan thanh
ys 1,5 2 2,5 Sau y3 hoan thanh
Yo 3 5,25 6 Sau y3 hoan thanh
yio 3 3,5 7 Sau ys, s, ¥7, ys hoan thanh
Y11 6 6,5 10 Sau ys, ye hoan thanh
yi2 3,5 5,25 5,5 Sau yi, y4, yo hoan thanh
yi3 4 5 6 Sau ys, y¢ hoan thanh
Y14 5 6 7 Sau yio, Y11, Y12 hoan thanh
Y15 0,5 1,5 2.5 Sau yi, y4, Yo hoan thanh
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a) Hay tinh k¥ vong va phudng sai cho cdc dai lugng ngiu nhién biéu thi thdi gian hoan
thanh cong viéc. Khi tinh ky vong lam tron s6 phin thap phin nhu sau:

Khodng (0, 0,2] (0,2;0,4] (0,4;0,6] |(0,6,0,8] | (0,8;1)
Lam tron thanh 0,2 0,4 0,6 0,8 1

Lap so @5 PERT, x4c dinh dudng ging, udc tinh thdi gian trung binh d€ hoan thanh du
4n.Tinh x4c suat d€ toan bo du 4n dugc hoan thanh véi thdi gian khong qud 33 tuan.

b) Lap bang chi tiéu thdi gian cho cdc cong viéc va dung so d6 PERT ngang (theo
chiéu tir trdi sang phai va tir trén xudéng dudi) vdi diéu kién ngudn nhan luc ciia
cong ty khong thé thuc hién 4 cong viéc cing mot thdi diém.

¢) Gid st chi phi d€ rit ngin thdi gian hoan thanh cdc cong viéc dugc cho trong bing

sau day ( triéu ddong/tuin)

C.viéc |y1 |y2 |y3 Y4 |Y5s |¥e |y7 |ys | Yo | Yio |Yi1 | Yi2 | Y13 | Y4 | Y15

Chiphi |15 [12 |30 [18 |15 |20 |14 |12 |20 |25 |18 |20 |16 |10 |20

Hiy rit ngin thdi gian trung binh hoan thanh dy 4n khong qud 20 tudn vdi chi phi thip
nhat va tinh chi phi ting thém d6. Lap bang chi tiéu thdi gian cho cdc cdng viéc va dung
s6 dd0 PERT ngang d6i vdi k& hoach sau khi rit ngin thdi gian trung binh hoan thanh du
4n khong qud 24 tuan.

d) Du an dang thuc hi¢n theo ké hoach da 1ap & (c) thi vao dau tudn 10 c6 mot sy cb
xay ra 1am toan b cong viée ciia cong ty phai ngung thuc hién 01 tudn. Hay diéu chinh
ké hoach sao cho thdi gian trung binh hoan thanh dv 4n khoéng qué 24 tudn voi chi
phi thip nhét.
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Phén phdi chudn tdc: X ~ N(0, 1)

X 29
Tich phian Laplace: o(x)= : [ 2at
' 0

0

1 2

3

4 | 5] 6 | 7

8 9

0.0

0.0000

(0.0040(0.0080

0.0120

0.0160/0.0199/0.0239
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0.0319]0.0359
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10.0438(0.0478

0.0317

0.0557/0.0596/0.0636/0.0675

0.0714]0.0753

0.2

0.0793

0.0832(0.0871
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0.0948|0.0987/0.1026]0.1064

0.11030.1141

0.3

Qs

0.121710.1235

1203

(0.1331]0.1368|0.1406

0.1443

10.1480(0.1517

0.4

0.1554

0.159110.1628

0.1664

0.1700{0.1736|0.1772|0.1808

0.1844/0.1879

0.5

0.1915

0.1950(0.1985

0.2019

0.2054/0.2088|0.2123

0.2157

0.2190[0.2224,

0.6

0.2257

0.2291(0.2324

0.2357

0.238910.2422/0.2454

().2486

0.2517/0.2549

0.7

0.2580

0.2611(0.2642

0.2673

0.2704/0.2734/0.2764|0.2794

0.2823/0.2852

0.8/0.2881

0.2910]0.2939

0.2967

(0.2995|0.3023/0.3051

0.3078

0.3106/0.3133

0.9

(.3159

0.3186/0.3212

10.3238

10.3264(0.3289{0.3315

0.3340

0.3365(0.3389

1.0

0.3413

0.3438/0.3461

(0.3485

0.3508]0.3531]0.3554/0.3577

0.3599(0.3621,

1.1

(.3643

0.3665]0.3686
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0.3810[0.3830)
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0.3849/0.3869]0.3888
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00.4049/0.4066
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0.4382|0.4354/0.4406
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0.4429/0.4441
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0.4463/0.4474

0.4484

().4495(0.4505]0.4515

0.4525

0.4535(0.4545

1.7

0.4554

0.4564/0.4573

10.4582

0.4591]0.4599]0.4608

0.4616

0.4625|0.4633

1.8

0.4641

0.4649/0.46506

(0.46064

0.4671/0.4678/0.4686

10.4693

0.4699|0.4706

1.9

0.4713

0.4719/0.4726

0.4732

0.47380.4744/0.4750/0.4756

0.4761(0.4767

2.0

0.4778]0.4783

(0.4788

().4808

0.4812/0.4817

Vid

0.4772

.

0(0,40) = 0,1554
- 0(1,96) = 0,4750

0.4793/0.479810.4803

0(1,65) = 0,4505

0(-2,58) = —(2,58) = -0,4951
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(tiép theo)

0 [ 1 | 2|3 4151|617 8]1]°49
2.1]0.4821|0.4826/0.4830]0.4834/0.4838(0.4842]0.4846(0.4850(0.4854]0 4857
2.2/0.4861|0.4864/0.4868|0.487110.4875/0.4878(0.4881|0.4884(0.4887|0.4890
2.30.48930.4896(0.4898(0.490110.4904/0.4906/0.4909|0.491 1{0.4913/0.4916
2.410.49180.4920/0.4922(0.4925(0.4927|0.492910.4931/0.4932(0.49340.4936
2.50.4938|0.4940(0.4941|0.4943|0.4945(0.4946(0.4948|0.4949(0.4951|0.4952
2.6/0.4953(0.4955/0.4956/0.4957(0.495910.4960/0.49610.4962(0.4963 0.4964
12.700.4965(0.4966(0.4967|0.4968|0.4969(0.4970/0.4971(0.4972/0.4973/0.4974.
2.8/0.4974(0.4975(0.4976|0.4977(0.4977/0.4978/0.4979/0.4979/0.4980(0.498 1
2.9/0.4981]0.4982(0.4982|0.4983(0.4984|0.4984(0.4985(0.4985(0.4986|0.4986
3.00.4987/0.4987(0.4987|0.4988|0.4988|0.4989/0.4989|0.4989(0.4990(0.4990
3.1/0.4990/0.4991]0.49910.4991|0.4992(0.4992(0.4992(0.4992(0.4993(0.4993
3.2(0.49930.4993]0.4994(0.4994/0.4994 0.4994/0.499410.49950.4995/0.4995|
3.3/0.4995/0.4995(0.4995(0.4996/0.4996/0.4996|0.4996/0.499610.4996/0.4997|
3.40.4997/0.499710.4997/0.4997/0.4997|0.4997(0.4997|0.49970.4997/0.4998
3.5(0.4998(0.4998/0.4998|0.4998|0.4998(0.49980.4998|0.49980.4998 0.4998
3.6/0.4998(0.4998/0.4999/0.4999|0.4999/0.4990(0.4999. 0. 4999{0.4999 0.4999
3.7/0.4999(0.4999/0.4999|0.4999|0.499910.4999[0.499910.4999(0.499910.4999
3.8/0.4999(0.4999|0.4999|0.4999|0.4999|0.4999(0.49990.4999(0.4999|0.4999
13.9/0.5000{0.5000|0.5000|0.5000{0.5000|0.5000{0.5000(0.5000|0.5000/0.5000
4.00.5000(0.5000(0.5000|0.5000{0.5000{0.5000(0.5000/0.5000(0.5000{0.5000

Luuy: NEux>4,09 thi 1dy 6(x) =05
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