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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 hai 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 th 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
2 z 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 dudgc tir A bing cdch 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 cé nghi¢m.

< Dinh Iy Cronecker - Capelli (n 13 s 4n sd clia hé phudng trinh)

1) r(A)= r(X) =n <> HPT (I) c¢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=|. |, ...,€n=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 (4n 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 cdc 4n cd
ban theo thif tw cdc vecto don vi 1, 2, ..., m ta dugc 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 chudn dng véi ma trdn bd sung A  c6 cdc 4n cd ban
12 X5, X3, X5 va hé 4n co ban 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 bi€n cot 2 thanh cdt vectd don vi thay cho cdt 1 dong
thdi gilt nguyén hai cdt vects don vi 1a cot 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 JAN

oA VN o Q0 * 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" 12 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 Xy 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 v s6 nghiém.

C) 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&




Ouy hoach Tuyén tinh 12

§ 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, Xa, ..., X¢ 1an lugt 12 sd tAm vai cit theo cdch 1, 2...., 6. Theo dé bai ta c6 :
¢ Tong so tAm vai st dung 12 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, +25x5 > 180
(2) 430x, +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 ddy.

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?
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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. Mot 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 v&n dé thyc t&; tifc 1a xdc dinh cédc
yé&u t8, y nghia va qui ludt ma ching phdi tuin theo. Néi cach khédc 13 phét biéu
md hinh bing 15i hay bi€u @6 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
dugc 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.



