Chwong 1. NHUNG KHAI NIEM CO BAN VE TOI UU HOA
I. Pinh nghia va y nghia cia cic thuat ngir
1. T6i wu
— Téi uu 14 tot nhat
— S6 luong sy kién, su vat, hién tuong trong tp hop dung dé so sanh cang 16n thi
tinh dai dién cang cao.
— Tap hop cac diéu kién rang budc tao nén mién gi61 han pham vi so sanh lya chon
ta thuong goi 1a mién cho phép.
2. T6i wu héa
— Tbi uu héa 14 lam cho tét nhat.
— Khaéi niém nay chi 16 dé c6 két qua t6t nhit can co su tac dong, diéu khién tir bén
ngoai.
— Pé lam tot nhat ta can xac dinh:
o Muc tiéu mong doi cua su vat, hién tugng ma ta quan tim
o Céc yéu tb chi phéi dén myc tiéu mong doi.
o Pham vi dién bién cua su vt hién, tuong ta khao sat
3. Bai toan tdi wu
Khi tién hanh 1ap ké hoach san xuit, khi thiét ké san pham, cong trinh hoic hé
théng, khi diéu khién céc qua trinh néu dua vao nguyén ly cuc tri khong chi dat duoc
nhirng muc tiéu vé k¥ thuat ma con dat hi€u qua kinh té cao.
Toan hoc gitip ching ta giai quyét dung hoa méu thuin giita yéu cau k¥ thuat va
hiéu qua kinh té chinh 14 bai toan ti uu.

Bai toan toi wu dugc phat biéu nhu sau:

f(x) = max(min) (1-1)

i
Th(’)amﬁndiéukién: g,(x) " 4{‘JFbl,i =1:m; (1-2)
xe XcR" (1-3)

Trong do:
— f(x) goi 1a ham muc tiéu
— cac ham gi(x), i = 1: n; goi 12 ham rang budc mdi ding thirc hodc bt dang thirc

trong hé (1-2) 12 mdt rang budc



IN

[<]
| X
— Tap hgp D ={xeX|g,(x) =4=tb i =1:m } goi la mién rang budc

g

— MBbi diém X(Xg, Xz...., Xn) €D goi 1a mt phuong an (hay mot nghiém)

v

— Moi phuong an x €D 1am cho ham muc ti€u dat gia tri max hodc min cy thé 1a:
o f(X) = f(x) v6i moi xeD ddi véi bai toan Max
o <f(X) v6i moi xeD ddi véi bai toan Min
duoc goi 1a phuong an ti wu va f(x ) duoc goi 1a gia tri ti wu cua bai toan
4. Phan loai bai toan tbi uu
Véi dinh nghia bai toan tdi wu ta c6 thé suy ra phuong phéap téng quat dé giai bai
toan 12 phuong phap duyét toan bd. Ban chét cua phuong phap nay tim gia tri ctia ham
muc tiéu f(x) trén tat ca cac phuong an, sau d6 so sanh cac gia tri tinh dugc dé tim ra
gia tri toi wu va phuong an t6i wu cia bai todn.
Pé phan loai bai toan t6i wu ngudi ta thudng dua vao tinh chét cac thanh phan cua

bai toan va doi tuong nghién ctru dé phan thanh cac loai chu yéu sau:

Quy hoach phi tuyén: néu ham muc tiéu f(x) hodc cé it nhat mot trong cac ham
rang budc gi(x) 1a phi tuyén hodc ca f(x) va gi(x) cung phi tuyén.

Quy hoach tuyén tinh: néu ham muyc tiéu f(x) va ham rang budc gi(x) 14 tuyén tinh

Quy hoach dong: néu ddi tuong xét 1a cac qua trinh c6 nhiéu giai doan néi chung
hay cac qua trinh phat trién theo thoi gian noi riéng.

Quy hoach tham s0: néu cac hé so trong biéu thirc cua ham muc ti€éu va ham rang

budc phu thudc vao tham $6.

Quy hoach roi rac: néu mién rang budc D 14 tap rdi rac. Trong trudng hop riéng
khi cac bién chi nhan gia tri nguyén thi ta c6 quy hoach nguyén. Trudng hop quy
hoach nguyén ma bién chi nhan gia tri (0) hay (1) goi la quy hoach Boole.

Quy hoach da muc tiéu: néu cing trén mot mién rang budc ta xét ddng thoi cac

ham muc tiéu khac nhau.
II. MOT SO KHAI NIEM VE GIAI TiCH LOI VA PAI SO
1. Mot s6 khai niém vé giai tich 16
1.1. Khong gian Euclic
1.2. Duong théng, doan thcfng, siéu phéng
1.3. Tap loi



2. Mot so khai niém ve dai so
2.1. Ma trgn

Ma tran 1a mot bang chir nhat gdm mxn sb sap thanh m hang va n cot c6 dang:

— 21’a22 ""a2n

A= va dugc ky hi¢u 1a A =(ajj)mxn 12 ma tran c6 kich thudce 1a mxn

— Ma tran c6 s6 hang bang s0 cot (m=n) goi la ma trdn vudng va goi la ma tran co
cap n.
— Ma tradn ma c6 cac cdt ciia nod la cac hang tuong trng cila ma tran ban dau A goi la

ma tran chuyén vi ciia A va ky higula A’

4 1
R el R
o Vidu: a=|3 ofthiA =
1 0 7
2 7

— Ma tran chi c6 mot cot goi la vécto cot.

— Ma tran chi c6 mot hang goi la vécto hang.

“ ,0,...0
A n . 0%, ... 0

— Ma trén vuong c6 dang: A =
0,0..... o

— Néu ma trin duong chéo c6 a; = 1, 1 =1:n thi goi la ma tran don vi; duoc ky hiéu
bang I hoic E

— Hai ma tran duoc goi 1a bang nhau néu ching c6 cing kich thude va cac phan tir
tuong ing bang nhau.

— Muon nhan ma tran v1 mot hang s6 a, ta nhdn moi phan tr ctia ma tran dé voi so

dé: (X,.A = (a.au)mxn
. 3 23 2.4 | |6 8
o Vidu: 2. = =
7 2| 27 2(72) ha 4

— Tong hai ma tran A va B ¢6 cung kich thudc 1a ma train C ma mdi phan tir ciia nd
bang tong thé cac phan tir trong Ung clia ma trdn A va ma trn B c;; = a;; + bjj

2 3 7 10

o Vidu:

1 4 “1t2 473 1 1



— Ma tran A nhan dugc v6i ma tran B chi trong truong hop sO cOt ciia ma tran A
bang s6 hang cua ma tran B

A = @pmxn » B = 0jdnx » € = (Ci)mu

, 3 3.1 3.4 |3 12
o Vidul: | h 4= =
2 2.1 2.4 [2 8
1 2
, 1 2 3 pRat23t31 12%t22%3.4] o 18
o Vidu2: 3 2| =
4 1 2 41%713%21 42%12%2.4 9 18
1 4
2.2. Dinh thuc

— Dinh thirc cip 2 tng v6i ma tran vudng cap 2 ky hiéu:

all alZ a13

A = = + + - + +
a21 azz azs a11 azz ass a12 'aza a31 a13 a21 a32 (a13 azz a31 a11 'azs asz a12 a21 a33)
a a a

% Tinh chét ciia dinh thuc
— Pinh thitc khong thay dbi khi ta thay doi hang thanh cot, cot thanh hang (A = A?)

1 1 3

o Vidu: 4 = =1.4°-327 2,4 = =1.4723% 72

3 4 2 4

Néu d6i hai hang (hai c6t) cho nhau thi dinh thirc d6i dau

) 1
o Vidu: 4 =
3 4

“14-32772;4 7

Thra s chung ctia mot hang (mdt cdt) co thé dua ra ngoai d4u dinh thtrc

2
o Vidu: 4 =

4 8 4.1 4.2

— Néu cac phan ctia mot cot hay hang ty 18 voi cac phan tir twong (mg ciia mot cot
hay hang khéc thi dinh thirc bang 0

Néu mdi phﬁn tir ctia mot cot co thé tach thanh téng cta hai sb thi dinh thire d6

cling tach thanh tong ctia hai dinh thic tuong tng.

2 7

o Vidu: 4=

1 10



— Pinh thirc s& khong thay ddi néu cong thém vao cac phan tir cia mot cot (hang)

nao do cac phan tir cia mot cot (hang khac) da nhan véi mot hang s6

2 1 3 2 1 3 2 1 3
o Vidu:2=)a 5 7|=|a*t(22) 5t(21) 7t(23)|=p 3 1
6 1 5 6 1 5 6 1 5

2.3. Ma tran ngich ddo
— Ma tran vuong A duogc goi la khong suy bién néu no ¢6 dinh thirc A # 0, nguoc lai
A goi 1a suy bién.
— Pbi voi mbi ma tran khong suy bién s& tOn tai mot ma tran (A-1) thoa man diéu

kién AA-1= A-1A=E

All 21 : : : nl
SNET A . . 4 _ 1A A oA
A" goi la ma trn nghich dao cua A; A * = - v ’
Aln AZn : ) ) Ann
1 2 3
7 _ ’ -1
o Vidu:cho a=]2 s 3|tinh A
1 0 8

TinhA=158+231+320-351-130-228=-120=c0A*

i 53] 23 o3
Tinh a, = =40, A, " 16, A, " =9
0 8 0 8 5 3
2 3 ho3 o3l
A, = =13, A, = =5, A, = = -3
1 8 1 8 2 3
2 os|_ o2l 2|
A, = =5, A, " =2, A, " 1
1 0 10 2 5
4 16 9
. ) T _
Ma tran nghich ddo la A~ = — 1|13 5 3
-5 “2 1

2.4. Hé phwong trinh dai sé tuyén tinh

( + + o+ =
|a11 'Xl alz X2 " alnxn bl
+ o+ =
<a21'X1 aZZXZ h aZan bZ
La x. Ta x, T.Ta x b

% Hé phuong trinh dai s6 tuyén tinh dugc phan biét:



— Khong thuan nhit néu c6 it nhat mot hé sd b; = 0

— Thuén nhét néu tit ca cac hé sd bi =0

— Tuong thich néu c6 it nhat mot nghiém, tirc 13 ton tai mot bo gia tri x1, X2, X3,....
Xn théa man hé phuong trinh.

— Khong twong thich néu hé khong c6 nghiém nao théa man hé phuong trinh.

— X4c dinh néu hé chi c6 mot nghiém duy nhat.

— BAt dinh néu hé tdn tai qua mot nghiém.

% Truong hop m =n

— Gia sir ma tran khong suy bién tirc 13 t6n tai ma trdn nghich déo ta c6: A-1AX = A-

1b. B&i vi A-1A = E va nhén bit ¢t ma trn ndo véi E s& duoc ding ma tran do

A

nén x = A-1b va ta c¢6 cong thirc Crame tinh nghi¢ém duy nhat: x, = —-,i =1,..n
+ =
(xl 2x, ~ 6
— Vi du: giai h¢ phuong trinh 1~ 3x, * 4x, ¥ 6x, = 30
Tx, T 2x,T3x,°8
1 0 2 6 1 0 2 6 0 2
TacOa=[3 4 &6 b=pBo| A=["3 4 674 A 0 4 6|7 40
"1 T2 03 8 "1 T2 3 8 ~2 3
1 6 2 1 0 6
A = A = = 5, 40
, 73 30 6772 L3 4 30|71m2 x, -+~ —
A
44
"1 8 3 "1 T2 8
A, AL s
X - X - —
LAy Ay

% Truong hop m # n



Chuwong 2. QUY HOACH TUYEN TIiNH

I. Nhirng hudng thuc té din dén bai toin quy hoach tuyén tinh

1.1. Bai toan 1ap ké hoach

Ns.

Mot xi nghiép mudn san xuit 2 loai san phadm S;, S, bang 3 loai nguyén liéu Ny, Ny,

Suat chi phi nguyén liéu dé san xuat san pham dugc thong ké theo bang:
San phém S S,
Nguyén li¢u
N 2 1
N, 1 2
N3 0 1

Dé san xuit mot san phﬁm S, can 2 don vi nguyén li¢u N; va 1 don vi nguyén li¢u
N

Pé san xuat mot san pham S, can 1 don vi nguyén liéu Ny, 2 don vi nguyén liéu N,
va 1 don vi nguyén liéu N3

Dé san xuit lién tuc xi nghi¢p du trit 8 don vi nguyén liéu Ny, 7 don vi nguyén li¢u
N,, 3 don vi nguyén li¢u N3.

Theo thi truong tién 1ai trén 1 don vi san phém S11a 4 tricu déng, Trén don vi san
pham S,1a 5 triéu dong.

Yéu cau 13p ké hoach san xuat sao cho xi nghi¢p thu dugc tién 1ai 16n nhat voi

nhirng han ché v€ nguy¢ liéu

«* Phan tich mod hinh toan:

Goi x; 1a s luong san phém Sy, X, 14 s luong san phém S, nhu vay tién 1ai mong
mudn 16n nhat s& 1a: 4x, + 5X, — max

Twr bang chi phi va du trit nguyén li¢u ta co:

Nguyén lidu N; dung cho san xudt san phdm Sy, S, 12 2%, + X, < 8

Nguyén liéu N, dung cho san xuit san pham Sy, S, 13 X, + 2%, < 7

Nguyén lidu N3 dung cho san xuit san phidm S;, S, 13 X, < 3

TAt nhién x1, X, s6 lugng san phém S1, S, do d6 x1 >0, X,>0



Dang tong quat bai toan 1ap ké hoach tbi uu

Gia st mot don vi mudn san xuit n san phém (Sy4, Sy,...S)) béng cach st dung m
loai nguyén liéu khac nhau (N, Nj,...Ny,)

Ta dat cac ky hiéu:

Xj la Iuong san pham céc loai (j= 1: n)

Cj la tién 1ai trén mgt don vi san pham

— ajj 1a suat chi phi nguyén li€u loai i d€ sdn xuét ra mot don vi san pham loai j

bi 1a lugng du trir cac nguyén liéu (i = 1:m)
Hay xac dinh x; (j= 1: n) sao cho tong tién 14i 16n nhat trong diéu kién nguyén liéu

dang c6?

1.2. Bai toan sir dung vat tw

+ Bai toén:
Mot nha may st dung m loai vat tu V; (i=1:m) dé san xuat n mit hang Hj; goi
— Dbj 1a lugng vat tu thir i

— @ la s6 don vi vat tu thtr i d¢ san xuat ra mot don vi mit hang j

cjla tién 13i trén mot don vi san pham H;j
— X; la luong san pham cta mat hang H; (j=1:n)
Yéu cau: Hiy tim sb luong san pham san xuét ra trong diéu kién da cho tién 14i thu

vé 16n nhat



+* Bai tap vi du:
Mot xi nghi¢p san xuét bon loai mit hang A, B, C, D tu 3 loai vat tu I, II, III. Sd
lugng han ché ciia mdi loai vat tu, dinh muc tiéu hao vét tu cho mot don vi mat hang

va lai thu dugc tor mgt don vi mat hang dugc cho ¢ bang sau:

Mit hang
X A (X1) B(X2) C (x3) D (Xa)
Vat tu
I (300Don vi) 12 5 15 6
11 (500don vi) 14 8 7 9
III (200don vi) 17 13 9 12
Tién 13i/1DVSP 5 8 4 6

Hay lap phuong an san xuat dé tong tién 1ai 16n nhat dong thoi dam bao chu dong
vé vat tu.

Bai lam:

Goi x; 1a sb lugng san phém A; Goi x, 1a sd lugng san phém B; Goi x3 1 s6 luong
san pham C; Goi x4 13 s6 lwong san pham D nhu vay tién 13i mong muén 16n nhét s&
la: f(X) = 5%y + 8%, + 4 X3 + 6 X, — max

Tir bang san xuat nguyén liéu ta co:

o Nguyén liéu I dung cho SX san phdm A, B, C, D 1a: 12x;1 + 5X, + 15xX3 + 6X4 < 300
o Nguyén liéu IT dung cho SX san phdm A, B, C, D 1a: 14x1 + 8%z + 7x3 + 9X4 < 500
o Nguyén liéu III ding cho SX san phdm A, B, C, D 1a: 17x1 + 13X, + 9x3 + 12X, < 200
DO X3; Xz ; X3} X412 6 lugng sdn pham do vay x;>0,j = 1: 4
Téng hop céc phén tich trén ta c6 bai toan:
(1) f(X) =5x; + 8%, + 4x3 + 6X4 — max
(12 x, * 5x, ¥ 15 x, * 6x, = 300

|
(2) d1ax *e8x, T 7x, " 9x, <500

3 4

+ + + <
17 x, "13x, " 9x, T 12 x, 200

B) x>0,i=1:4

X1 X2 X3 X4 F(x)

Keét qua giai bai toan toi wu: o 15 o o 120




1.3. Bai toan cai tui
+ Bai toan:

Mot nguoi khach di du lich mudn mang theo mét cai tai ning khong qua b kg.
Ngudi khach dy dinh mang theo n loai vat dung, mdi loai vat dung j co khdi luong la
aj kg va c6 gia tri la c;.

Nguoi khéach du lich muén chit vao tai cac vat dung sao cho téng gia tri cac dd vat
mang theo 13 16n nhét.

Phéan tich mé hinh toéan:

Goi xjla dd vat loai j s€ chét vao cai tui, ta co bai toan nhu sau:
(1)t (x) = ) ¢ x, > max

<2>2 a;x; b

(3)x, 0, j = 1:n,x nguyén
1.4. Bai toan pha tron
+ Bai toan:
Mot nha may luyén kim mudn san xuit mot hop kim véi thanh phﬁn 20%bac, 30%
déng, 50% nhom. Ho st dung céc loai nguyén li¢u bac, déng, nhom, hop kim A, hop
kim B, hop kim C. Ham luong cac nguyén liéu va gia mot don vi khoi luong mdi loai

(USD/kg) dugc cho ¢ bang sau:

Bac bong | Nhom A | B | coo
(x1) (x2) (Xa)
Bac 90% 5% 0 30% 50% 40%
Pong 10% 90% 0 40% 20% 35%
Nhoém 0 5% 100% 30% 30% 25%
Pon gia (USD/kg) | 1500 300 100 1000 1200 1100

Hay lap phuong 4n pha tron thé ndo dé don gia thanh san pham 1a thap nhat.

* Phan tich mo hinh toan:

Dit x;; j = 1:6 1a khéi luong (kg) bac, ddng, nhom, hop kim A, hop kim B, hop kim
C tuong mg dé san xuat ra 1kg hop kim (xj nay cling dong thoi 14 ty 1é pha tron cac
nguyén liéu khi san xuat ra hop kim).

Trong mot kg hop kim mdi tao ra s€ chura 0,2kg bac, 0,3kg déng, 0,5kg Nhom. Tu

bang da cho ta co6 cac so li¢u:

10



Luong bac chira trong 1kg san pham la:

1x; + 0,3x4 + 0,5xs + 0,4x lwong nay phai bang 0,2kg

Luong dong chira trong 1kg san pham la:

1x, + 0,4%, + 0,2xs + 0,35Xs lwong nay phai bang 0,3kg

Luong nhém chira trong 1kg san pham 1a:
1x3 + 0,3, + 0,3xs + 0,25Xs lwong nay phai bang 0,5kg
— Gié thanh 1kg san pham s& 1a:
1500x; + 300, +100x3 + 1000x, + 12005 + 1100Xg la nho nhét
Téng hop cac phan tich trén ta dwoc bai toan téi wu nhw sau:
(1)  f(x) = 1500x; + 300x, +100x3 + 1000x4 + 1200xs + 1100Xg — min

{xi +0,3x, T 0,5x, T 0,4x, = 0,2
(2) ix,*o0,4x,t02x, 70,35, ~0,3
+ + + =
txa 0,3x, " 0,3x, " 0,25x, — 0,5
B) x=0,i=1:6

Giai bai toan tdi wu ta dworc:

X1 X2 X3 X4 X5 X6 F(x)
0.2 0.3 0.5 0 0 0 440

1.5. Bai toan van tai
% Bai toan dang tong quat
— C6 m kho hang cing chtra mét loai hang héa duoc danh sé (i =1:m) lugng hang
hoa ¢ kho thir i dugce ki hiéu 1a a; (i =1:m). C6 n dia diém nhan tiéu thu hang hoéa
trén dugc danh sb (j =1:n) v6i nhu ciu tiéu thu & dia diém j ki hidu 1a b; (j =1:n)
— Ta goi kho i 1a dia diém xuét phat, diém tiéu thy j 1a diém dén. Goi c;; 1a cude phi
van chuyén mot don vi hang hoa tir diém xuét phat i dén diém dén j.
— Yéu cau: lap ké hoach van chuyén hang hoa tur diém xuét phat to1 diém tiéu thu sao
cho tong chi phi van chuyén 14 nhé nhat.
* Phéan tich mé hinh toan:

— Ta dat x;j 1a luong hang hoa van chuyén tir diém xut phat i &én diém j; Vay tong

chi phi van chuyén la: 22 c,x, mong mudn tong chi phi nay nho nhét.

— Céc diéu kién da cho ta bi€u dién dudi dang:

x, = a, la luong hang héa van chuyén khoi kho thir i

o X
-

11



n

o X2 x, = b laluong hang hoa chuyén dén noi tidu thy

o Vi xjjla luong hang héa nén x;; > 0

o Ngoai ra dé can bang xuat nhap nén

i1

+» Bai tap vi du:

[n

|Z Xij_al
| =1

|n

<Z X, b
|i:1 j i
|

C6 hai dia phuong A; va A, chuyén cung cip ca phé cho 3 cong ty xuat khau By,

B,, Bs. Biét kha nang cung cép cia 2 dia phuong A; 1a 150T va A, 1a 250T. Yéu cau
xudt khau cia cong ty By 1a 100T, B, 1a 130T, B3 1a 170T cudc phi van chuyén
(x1000d/T) tir noi cung cap dén noi nhan dugc cho theo bang:

Tiéu thu B, B, B,
Cung cap 100T 130T 170T
A, 150T 12 16 28
A, 250T 20 31 15

Hay l1ap ké hoach van chuyén sao cho chi phi van chuyén 1a thap nhat

Bai lam:

— Ta dat x;j 1a luong hang hoa van chuyén tir diém xuat phat i dén diém j; Vay tong

chi phi van chuyén la: 3D} c,x, mong mudn tong chi phi nay nho nhat.

12



(3)x, >0,i=1:2,j71:3

Két qua giai:
X11 X12 X13 X21 X22 X23 F(x)
20.0 130.0 0.0 80.0 0.0 170.0 6470

I1. PINH NGHIA VA CAC DANG CUA BAI TOAN QHTT

2.1. Dinh nghia

QHTT la mén toan hoc nghién ctru phuong phap tim cuc tri cia mot ham tuyén

tinh théa man mot sO hiru han céac rang budc dugc bi€u dien bang cac phuong trinh va

bat phuong trinh tuyén tinh.

2.2. Cac dang co ban ciia bai toan quy hoach tuyén tinh

Mot bai toan quy hoach tuyén tinh gdm 3 thanh phan:

— Ham muc ti€u: 1a t6 hop tuyén tinh cua cac an so bi€u thi mot dai lugng nao d6 ma

ta mong mudn cua bai todn.

— Cac rang budc co ban: 1a nhitng ndy sinh do han ché vé tai nguyén, ké hoach san

xuat, yéu cau k¥ thuat...
— Céc rang budc phu: 1a tinh chat cta cac an s6

% Dang tong quat

<1>f(x): 2 c,x, 7 (min) max

<3>xj(2,3,tuyy 0),j~1:n

Bai toan duoc phat biéu nhu sau: Tim gid tri x (X 1, X o, ...

tiéu f(X) — min(max) thoa man cac rang budc (2),(3)

13
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% Dang chinh tic

1 X))~ c.x = X 7 (min)  max
<>f() c.X i:cjxJ (min)

Trién khai cac phan tr trén ta co:.

au alz . . anl
— A: ma tran cac hé sb rang budc: A = fa fa 0 B
aml amZ : : : amn
Xl
— x: lamatrin cac an: | ' |, X, >0;
Xn
b1
— b: 12 ma tran vé phai cac rang budc:
b

Bic trung ciia dang chinh tac la: - Céac rang budc déu ¢ dang dang thic

- C4c an s0 déu khong am

¢ Dang chuan

T
=
S~
<

Il
o
<
Il
(g3
o
>
\
3
K

2.3. Quy tic bién ddi dang bai toian quy hoach tuyén tinh
< Pua bai toan f(x) » min vé f(x) - max va ngwoc lai
— Trong bai toan f(x) = c.x — min, ta dat f () = -c.x — max
— Goi x 12 nghiém tdi wu cua f(x) va -c.x = max f(x) khi d6 — c.x” > c.x hay
c.X <c.x.Nhuviyx ciing 1a nghiém tdi vu cua bai toan f(x) — min

— Ttc 1a min f(x) =c. x_ = - max f (x) = max (- f (x))
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«% Phwong trinh héa cac bat phwong trinh ¢ hé rang budc va nguoc lai
— Khi rang budc A.x < b ta thém véo cac bién phu
o Patw = (Xp+1...Xn+m) khi d6 A.x <b s€ la A.x + E.w = b; trong d6 E 1a ma tran
donvi,w=>0
o Chi y an phu dua vao 13 an chtra ¢ hé rang budc, c6 gia tri khong am, hé sb an
phu dua vao 1a +1; nhirng 4n phy nhu vay ciing 1 nhitng 4n co ban. Hé s cia
an phu trong ham muc tiéu bang 0

o Vidu: Chuyén bai toan QHTT dang tong quat vé dang chinh tic

Dang tong quat  — Dang chinh tac
<1>f(x): 4x, T 6x, > min <1>f(x)= 4x, v 6x, Tox, Tox, Fox, Fox, > min
(x, " x, <18 [x, " x, *x, =18
’O,Sx tx, S12 }05x1+x2+x4—12
CHI CH
| x, =12 Ix, ¥ x, =12
{x259 Lx2+x6:9
(3)x,%0,j=1:2 (3)x,%0,j"1:6

— Khi rang budc A.x > 0 ta trir cac bién phu
o Pat w = (Xp+1...Xn+m) khi 36 AX <b s€ la A.x + E.w =Db; trong d6 E 1a ma tran
donvi,w>0
o Chii y an phu dua vao 13 an chtra & hé rang budc, c6 gia tri khong am, hé s6 an
phu dua vao 1a +1; nhitng 4n phu nhu vay ciing 14 nhitng an co ban. Hé s6 cia
an phu trong ham muc tiéu bang 0

o Vidu: Chuyén bai toan QHTT dang tong quat vé dang chinh tic

Dang tong quat  — Dang chinh tac

<1>f(x):x1*3x2+x3—> min <l>f(x):xl+3x2+x3+0x4+0x5+0x6+0x7_> min
[x122 [xl_x4‘2

<>J3x1 5x, T x, % 4 <2>’3x1_5x2+x3_x5—4

2
l4x, 21 l4x, =~ x, ~ 1
{x1_2x+x21 {x1_2x+x3_x7:1

(3)x,20,j=1:3 (3)x,20,j=1:3

% Khir cac 4n xj < 0 hodc x; tuy y
— Vi cac an x; < 0: ta dat x j = - X; va khu xjra khoi bai toan. Sau khi giai bai toan

theo X j ta can ctr vao diéu ki¢n dé tim x; ban dau
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— Vi cac an x; tuy y ta thay bang hai 4n x; =X - X jvéidiéukiénxj, X ;=20
+¢ Bai tap: dua cac bai toan QHTT sau day vé dang chinh tac
(1) (x)=0.8x, * 0.3x, * 05x, * 0,4x, ™ min
|(o,5x1 *0,2x, ¥ 0,3x, * 0,6x, < 600
(2001x, ¥ 0,4x, * 0.2x, ¥ 0,5x, = 800
>
[xf X, = 1000
(3)x, = 0.x, iy . (x,.x,) % 0
Bai lam:
bat x, = X - X , voi dieu kién (xj, X j) =0
(L) (0= 08x, 030, " x,)t0,5x, T 0.4x, Tox, Fox, Fox, > min
|[0,5x1+0,2(x;’x;)+0,3x3+0,6x4+x5 = 600
(20 0ax, " 0.4(x, ~x;) T 0,2x, * 0,5x, * x, = 800
| o
[x, T (x, " x,)” x, ~1000
<3>x1,x;,x;,x3,x4,x X, x,)=0;i71:7

5' 76"’

I11. PHUONG PHAP PO THI GIAI BAI TOAN QHTT
3.1. Bai toan phing

2171 22

-
~

Bai giai:
— V& mién chip nhan dugc (mién D ma x théa man cac diéu kién rang budc)
o Luu y: Néu cac rang budc 1 dang thic thi mién D 1a mot diém
o Néu céc rang budc 1a bat dang thirc thi mién D 13 mot da dién bao gdm ca
duong bién
— V&€ cac duong cung muc tiéu (dudong mic):

o Cho f(x) bang mot gia tri cu thé (cho f(x) = B) ta tién hanh v& duong

o Cho dudng muc vira vé tinh tién song song véi chinh né (tirc 1a thay doi gia tri

f(x)). Cang xa gdc toa do thi gia tri ciia ham muc tiéu cang tang.
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F(x) b F(X) a b

Hinh 2.1 Hinh 2.2

— Tim nghiém t61 uu
o Néu dudong mic tiép xic voi mién D tai mot diém thi nghiém t61 wu 1a don tri
o Néu duong mirc tiép xac voi hai diém (1canh) thi nghiém da tri

. fa. x *a,x, 2b \
o Neéu cac rang budc co6 dang 4{ © ' 77 " mién D nhu hinh 2.2 thi f(x) dat
a,x, Ta,x, b,

gia tri min tai A va khong ton tai f(X) max.
3.2. Bai toan mé rong

Déi voi bai toan n bién (X1,X2,...Xp) V61 m rang budc thi mién cho phép la mét da

dién 161 (n — m) chiéu lic dé:

— Nghiém t6i vru 1a toa d6 ctia mot dinh hay nhiéu dinh cua mién cho phép.

— Nghiém don tri néu mét dinh ctia da dién cho phép tiép xtic vdi mit cing muc
ti€u (mat muc)

— Nghiém 1a da tri néu mat tiép xtic véi k dinh (k>1) k dinh nay tao nén mot don
hinh (k — 1) chiéu. Do d6 c6 thé 14y (k — 1) gia tri bién tuy y, con (n — (K — 1))
bién khac 13 ham tuyén tinh ctia (k — 1) bién tuy . D6 chinh 1a co s& cta phuong
phép don hinh

Bai tap 1: Giai bai toan QHTT sau day:
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Bai lam:

+

2%

* V& mién chap nhan cia (2t x, * 2x
[ =3

2 X
1
XZ

VEdd thi2x; + X, =81tacdx; =0, X, =8, %, =0, X, = 4

VEdothix; +2X,=7tacOX; =0,% =35 %=0,x,=7

* V& dudng cung muc tiéu

Cho f(x) =1 ta ¢c6 ham muc tiéu f(x) = 4x; + 5X, = 1 v€ dd thi cho ham muc tiéu
naytacd x; =0, x, =0.2; X, =0, X, =0.25

Cho Cho f(x) = 2 ta ¢6 ham muc tiéu f(x) = 4x; + 5x, = 2 v& d6 thi cho ham muc
tifunaytacd x; =0,x,=0.4; X, =0,%x;, =0.5

Cho f(x) = 3 ta ¢c6 ham muc tiéu f(x) = 4x; + 5X, = 3 v€ dd thi cho ham muc tiéu
nay tacé x; =0, X, =0.6; X, =0, X, =0.75

Cho f(x) = 22 ta ¢6 ham muyc tiéu f(x) = 4x; + 5%, = 22 v& d6 thi cho ham muc

tifunaytacd x; =0, X, =4.4;X,=0,X; =55

7.00

5.50

4.00

3.00

N
0.20
2.00

35

| hﬁ

4.40

8.00

X2

— Tim nghiém to1 vu: Pudong muc tiép xtc véi mién D tai mdt diém thi nghiém to1

wu 13 don tri. T diém tiép xtic d6 ta chiéu xuéng truc x; va X, ta xac dinh duoc
gia tri x; = 3; Xp = 2, ddi chiéu véi cac rang budc phu ta théy X1, X2 thda man do

d6 phuong an t6i wu 14 x4 = 3; X, = 2 va gia trj toi vu f(x) = 22
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IV. CAC PINH LY CO BAN CUA QHTT

Pinh 1y 1: Tap hop tit ca cac phuong 4n ciia mot bai toan QHTT 1a tap 16i, hay 1a
mién nghiém cho phép

Pinh ly 2: Ham muc ti€u cua bai toan QHTT s€ dat min hodc max tai mot diém cuc
bién cua tap D ma nhiéu diém cuc bién thi n6 s& dat max hodc min tai nhirng diém la
t6 hop 16i cua cac diém do.

Pinh 1y 3: Néu véc to Aj, A,... A 1a doc 1ap tuyén tinh va théa min
Ax,t A, T T Ax, ~b trong d6 x;> 0, j =1:k thi diém x = (x4, X,, ...x¢, 0, 0...,0) 14
diém cuyc bién cta tap 16i da dién D.

Pinh 1y 4: Néu x = (xq, X, ...X,) 1a diém cyc bién cua tap 16i da dién D thi cac véc
to Aj trong biéu dién A x, * Ax,*.. * A x, ~b Ung v6i cc thanh phan xj >0 thanh lap
hé doc 1ap tuyén tinh. Vi ma trdn A c6 m dong nén suy ra rang diém cuc bién khong
qua m thanh phan duong.

Dinh 1y nay c6 thé phat biéu khac nhu sau: Phuong 4n cia QHTT chita mot sé bién
duong bang sb cac rang budc dang dang thire doc 1ap duoc thda man con cac bién con
lai bang khong.

Pinh 1y 5: Dé x = (X1, X, ...Xp) 12 phuong an cuc bién cia QHTT duéi dang chinh
tac thi diéu kién can va du 1a cac vecto cdt cua Aj cua ma trdn A cac thanh phén xj la
doc lap tuyén tinh
V. PHUONG PHAP PON HINH GIAI BAI TOAN QHTT
5.1. Phwong phap thir 1in hrot

Gia su bai toan c6 m rang budc doc 1ap dugc cho ¢ dang chinh tdc: Ax =b @

Ta thuc hién cac budc nhu sau:
1. Chon bién co sé
% Ta chon mot diém tuy ¥ thudc da dién D d6 1a tdp n sd x = (Xq, Xy, ...Xp). Theo
dinh 1y 4 ctia quan hé tuyén tinh thi c6 m s6 duong, con nhitng bién khac bang 0.
Goi céac bién duong cua diém xuit phat lam bién co s¢ (X1, X2, ...Xm, 0,0, ...)
2. Tim nghiém xudt phdt (nghi¢m thi thiv nhit)

% Thay céac bién co sé vao rang budc (1) ta c6 m phuong trinh chira m an s6
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Viét dudi dang trién khai: 1. . .o

.......... 2)

% Giai hé phuong trinh tuyén tinh (2) ta tim duoc nghiém xudt phat (x;°, x,°,
X))
% Gia tri trong trng ciia ham muc tiéu la: Zg = Clxlo + C2X2O +...+ cmxm0
3. Chon nghiém thuwr thuw hai
% Thém vao bién xp.; l0c nay rang budc co dang:
a x, Ta,x,".*a_x Ta_ .x,.,br=1:m (3)
Hé (3) gdm m phuong trinh véi m+1 bién
H¢ (3) c6 nghi¢m don tri khi cac phuong trinh tao thanh hé phu thude, do do cot
cudi cung phu thudc tuyén tinh vao cac cot con lai v6i hé s6 1a Vi
a,y, Ta,y, . Ta,y, Ta .. 4)
Hé (4) c6 nghiém duy nhat 1a: (ylo, y2°, ...ymo)
% LAy cac s hang twong tmg ctia hé (3) trir di s6 hang tuong Gng cua hé (4) ta ky
hiéu boi s6 d6 1a 1 > 0 ta dugce

~ Ay y+ )

a,(x, y, “ Ay gyt oF

a,(x, *y, a,(x, *y)ta, ., "* b, r=1:m (5)
Hé (5) 12 bién thé ctia hé (4) chi c6 cac an 13 khac.
¢ Chon nghié€m thir thir 2 cho hé (5) la:
04 T Ay 04 T Ay D () T Ay (6)
— Do c¢6 m + 1 bién nén mdt trong cac bién phai nhan gia tri khong. Mubn biét bién

nao trong h¢ (6) phai nhan gid tri khong ta phai thyuc hién nhu sau:

Tinh gia tri cia ham muc tiéu véi gia tri thir nhat va nghiém tht th hai:
Zo = C1X° + €0 . Xy
Z, T e () T Ay e, 00 T Ay T e g T Ay ) Te,
Tacosd gia: 4z, =z, -z, 4 !m eyl eyl e vy = A, )
Trongdd 7 . ¢y’ te,y, T te vl
Ta goi (c,.,~ 7, .,) 14 hidu xuét
— C6 thé c6 3 trudng hop xay ra:
o AZ = 0: nghiém xuit phat va nghiém méi dua vao nhu nhau. Suy ra c6 hai dinh

tiép xuc gitra da dién nghiém D va mat dong muc Z
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o AZ < 0: Vi bai todn Z — Max nghiém méi dua vao xdu hon nghiém xuét
phat, loai nghiém méi; Nhung voi bai todn Z — Min nghiém méi dua vao tét
hon nghiém xuat phat, nhan nghiém mai.

o AZ > 0: Vi bai toan Z — Max nghiém méi dua vao t6t hon nghiém xuat phat,
nhan nghiém méi; Nhung véi bai toan Z — Min nghiém méi dua vao xau hon
nghiém xuét phat, loai nghiém maéi.

— Khi d3 chon dd chon dugc nghiém méi tot hon hodc biang nghiém xuét phat ta
dura nd vao co s6 va can loai bd mot nghiém trong bién xuét phat (vi theo dinh 1y

4 chi c6 m nghiém duong)

— Gia thiét da dua bién méi thit m + 1 vao co s8, khi d6 ta c6 thé viét cac bién méi
clia phuong 4n theo hé (6); mot bién thir I nao d6 phai thoa man phuong trinh:

,OZO_)A:XI

0

Yi

xi0 - iy

— Condoivdoibiénj£ithi x° ~4y° > o
J 1 1

0
X

Tir d6 suy ra phai loai trir bién ndo tng v6i A > 0 va nho nhét (0 < # = wmin —
4. Thuc hién lién tuc cdc thu thudt todn o trén
Pua vao cac bién chua dung m + 2, m + 3,... tinh AZ,, AZ,... cho t&i khi thu

hét cac bién co so.

BAI TAP AP DUNG: PHUONG PHAP THU LAN LUQT

(1)z =%, * 2x, 7 3x, " 6x, > Max

Bai tap 1: Tim X" (Xq, Xy, X3, X4) Sa0 cho: <z><[xl el 7_X3 T 0
l2x, *3x, " x, *10 x, = 800
(3)x,0,j=1:4
Bai lam:
% Chon bién co so: Hé rang budc c6 2PT, theo dinh 1y 4 s€ ¢6 2 nghiém duong, nén
bién co s& 1a: (x4, Xp, 0, 0)
+% Tim nghiém xuat phat: thay bién co sé vio rang budc ta co:

Jxl ~ x, T 100

) giai hé phuong trinh ta duogc x,° = 220, x,° = 120,
l2x, *3x, = 800
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Vay nghiém xuét phat 1a: x = (220,120,0,0) VA gié tri ham muc tiéu Zo=220+2.120 =460
¢ Thir dua x3 vao co sé ta c6 hé PT rang budc:

(% = x, *7x. =100 ,
%L L hé ¢c6 2 PT ma 3 an; H¢E c6 nghiém don tri khi phuong trinh
2x, T 3x,  x, ~ 800

tao thanh hé phu thudc do cot cudi cung phu thudc tuyén tinh vao cdt con lai; Nén
chuyén thanh hé trong duong v6i hé sb y

(v, "y, =7
IR
lzy, T3y, " "1

giai hé ta dugc y;° = 4, y,° = -3
Hiéu suit ctia x5 1a: y3 = 1.4 +2.(-3) = -2

Cs-13=-3—(2)=-1<0
Do vay dua x3 vao khong co loi

¢ Thir dua x4 vao co sé ta c6 hé PT rang budc:

4[)(1_ x, T x, T 100
+ + =
l2x, *3x, T10 x, ~ 800

hé c6 2 PT ma 3 an. Hé co nghiém don tri khi phuong
trinh tao thanh hé phu thudc do cot cudi cung phu thudc myén tinh vao cdt con lai;
Nén chuyén thanh hé twong duong véi hé sd y
ly, 7y, "1 cpe 1A 0_ 0_
1 ) giai hé ta dugc y;” = 13/5,y, =8/5
l2y, "3y, T 10
- Tinh hiéu suit ciia x41a: C4-y4= 6 —(29/5)=1/5>0
Trong d6 C, =6; v, =1.13/5+2.8/5 = 29/5
Bai toan Z — Max ma hiéu xuit cta x,> 0; Do vay dua x, Vao co loi, nhan x,

- Xét hé so *

< R , A > \ 2 A 2 : A1 A A A
Loai 4n ¢6 he * . = 0 va nho nhét cho ca hai bai toan; thdy %, > %, > 0 do vay
loai x, khoi bién co s&; Bién co so méi 1a x= (x4, 0,0,X,); Thay bién co so va
phuong trinh rang budc ta co:

(x1+x4:100 (x1:25
* o tinh gia tri Z; = 1.25+6.75=475
l2x, *10x, =800 [x, =75

AZ=7,-7y, = 475-460=15

% Két luan: vay phuong 4n t6i vu la : x” = (25,0,0,75) va gid tri tdi wu 14 Z = 475
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<1>f(x): 2x, *5x

,  max
|[x1+4x2 <24
Bai tap 2: Tim Xy, X, sa0 cho: (2)isx, * x, <21
[x1+ X, <9
(3)x,%0,j=1:2
Bai lam:

% Chuyén bai toan QHTT dang tong quat vé chinh tic ta c6:
<1>f (x) = 2x, *5x

+ + -
s Ox4 Ox5 max
+ +, =
‘(x1 4x2 X, 24
+, +, =
(2)13x, *x, *x, =21
[x1+x2+x =

=9
5
(3)x, 20, j=1:5

++ Chon bién co so0:

H¢ rang budc c6 3PT, theo dinh 1y 4 s€ ¢6 3 nghiém duong, nén bién co s6 1a: (X1,
X2, X3, 0, 0)

+ Tim nghiém xuat phat: thay bién co so vao rang budc ta co:
X

|f Tax, tx, T4
13x, T x, T2t giai hé phuong trinh ta duoc x,° = 6, x,° = 3, x5 = 6
x, Tx, =9

Vay nghiém xuét phat 1a: x = (6,3,6,0,0) va gia tri ham muc tiéu Z, = 2.6 + 5.3 = 27
+¢ Thir dua x4 vao co sé ta c6 hé PT rang budc:
X

+ + =
|[ L Ax, Tx, T 24
+ + =
43x1 X, "x, 21
+ =
X, " x, 9

hé c6 3 PT ma 4 an. Hé c6 nghiém don tri khi phuong trinh tao
thanh h¢ phu thudc do cot cudi cung phu thudc tuyén tinh vao cdt con lai; Nén chuyén
thanh hé tuong duong véi hé s6 y

£
13

LAy, Ty, o
y, Ty, "1

giai hé ta duge y;° = 0,5, y,° =-0,5, y;° = 1,5
y, 0

Hiéu suit ctia x413: 74 =2.05-5.05+0.1,5=-15

Ca-74=0—(-1,5)=15>0

Nén dua x4 vao c6 1gi nén can loai bo mdt an ra khoi h¢ rang bude
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0 0 0

, X 6 X 3 X 6 c L2 1A \ R

Tinh # === —=12; 4 =2=—="6; 4 =—==—=14; taloai bo bién nao co gia
Y3

y, 05 y, 05 1,5
tri A3 > 0 va c6 gia tri nho nhét do vay loai bo x3khoi bién co s0;
Bién co s6 m&i 1a: (x4, Xy, 0, X4, 0)
, |fx1 tax,
Thay bién co s& mdi vao hé rang budc ta co: 13x, * x, ¥ x, = 22 gidi hé rang budc ta
duoc: x,° = 4, x,° = 5, x,° = 4 va gi tri hAm muc tiéu Z; = 2.4 + 5.5 + 0.4 = 33
ANZy=2,-2y=33-27=6>0
+¢ Thir dua x5 vao co sd ta c6 hé phuong trinh rang budc
|fx1 Tax, T4
13x,*x, *x, = 22 ¢6 3 PT ma 4 an. Hé c6 nghiém don trj khi phwong trinh tao thanh

2

hé phu thudc do cot cudi cung phu thudc tuyén tinh vao cot con lai; Nén chuyén thanh

hé twong duong véi hé sd y

[o_/
- y, ~
|(y1+4y2 0 v /3
13

y, "y, Ty, ~ o giai hé ta dugc:

!
_ |
y, "y, 1 0= _
1 2 [yA l%

Hiéu suit ctia x5 1a: y5 = 2.4/3-5.1/3=1

Cs-v5=0—1<0do do6 dua x5 vao khong co lgi
Vay phuong an t&i wu 1a: x = (4,5,0,4,0) va gid tri tbi wvula Z = 2.4 + 5.5 + 0.4 = 33

<1>f(x):3x1+5x2 3x, T3x, T2x, T x, 7 Min

[, + -y + =
X, T3x, T X, X, 6

< oA N \
Bai tap 3: Tim Xy, Xz, $20 Cho (2)i2x, *3x, * x, =10

bx tTax, Tx T12

Bai lam:
% Chon bién co so: Hé rang budc c6 2PT, theo dinh 1y 4 s€ ¢6 2 nghiém duong, nén
chon bién co s 1a: (x4, X,, X3,0, 0,0)

+ Tim nghiém xuat phat: thay bién co sd vao rang bugc ta co:

|(x1+3x2“x3:6
12x, *3x, T 10 giai hé phuong trinh ta duoc x,° = 2, x,° = 2, x5° = 2

2x, T 4ax, T 12

2 3
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Vay nghiém xuét phat 1a: x = (2,2,2,0,0,0) VA gi4 tri ham muc tiéu Zo = 6 + 10 + 6 = 22
% Thir dua x, Va0 bién co s&; bién co sé 1a: (X1, X2, X3, X4,0 ,0) thay vao rang budc ta
co h¢ PT rang budc:
[x1+3x2_x3+x4:6

12x, t3x, " 10 hé c6 3 PT ma 4 an; Hé co nghiém don tr1 khi phuong trinh

2x, T 4x, T 12
tao thanh hé phu thudc do cot cudi cung phu thudc tuyén tinh vao cdt con lai; Nén
chuyén thanh hé trong duong véi hé sb y
ly, *3y, "y, "1

{2y, "3y, =0 giai hé ta duoc y;,° = 3/17, y,° = 4/17, y3° = -2/17

2y, 4y, =0
Hiéu suat cta x4 1a; v4 = 9/17 +12/17 - 6/17 = 15/17
C4-7v4=-3-15/17=-66/17<0

Nén dua x4 vao c6 191 nén can loai bdo mdt an ra khoi h¢ rang budc:

0 0 0
, X 2 X 2 . X 2 . \
Tinh 4 === _"—_=34y3; 4 =2=_"_=34/4; + =2+ =-17; ta loai bo
1 0 2 0 3 0 9 <
y, 3/17 y, 4117 y, 2117

bién nao c6 gia tri A; > 0 va co6 gia tri nhé nhat do vay loai bo x;, khoi bién co s0;
Bién co s& médi 1a (X1, 0, X3, X4,0 ,0); thay bién co s& vao rang budc ta cod

— + =
(xl X, X, 6

12x, *3x, ~ 10 giai h¢ phuong trinh ta dugc X10 =0.5, X30 =3, X40 =85

4x, =12

Vay nghiém méi la: X = (0.5, 0, 3, 8.5, 0, 0) va gia tri ham muc tiéu Zy = -15

% Thir dua x5 vao bién co s&; bién co so la: (x1, 0, X3, X4, X5 ,0) thay vao rang budc ta
co h¢ PT rang budc:

— + =
|(x1 X, X, 6

12x,*3x, " x, 10 h¢ c6 3 PT ma 4 an; Heé c¢6 nghi¢m don tri khi phuong trinh tao

4x, T 12

thanh h¢ phu thudc do cot cudi cung phu thudc tuyén tinh vao cot con lai; Nén chuyén

thanh hé twong duong véi hé s6 y
[yl Ty, Ty, o
12

y, "3y, 71 giai hé ta dugc y,° = 1/2, y;° = 0, y,° = -1/2

4y, ~ 0
Hiéu sut ctia x4 1a: y5 = 3/2 + 0 +3/2 =3
C5"Y5:2—3:'1<0

Nén dua x5 vao ¢o6 loi nén can loai bé mgt an ra khoi hé rang bude:
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Tinh 4 = +t=-"=q; 4 =_2=Z=0- 1 ="%t=_"" =-17: ta loai b0 bién nao cod
1 0 0 0 ‘
Y, 0.5 y, O y, 05

gia tri A > 0 va cé gia tri nhé nhat do vay loai bo x; khoi bién co s¢; Bién co so méi
l[_ x, " x, =6

la (0, 0, X3, X4, X5, 0); thay bién co s& vao rang budc ta c6 13x, * x, =10 giai hé

4x, 12

phuong trinh ta dugc x30 =3, X40 =9, X5O =1;
Vay nghiém méi la: x = (0, 0, 3, 9, 1, 0) va gia tri ham muc tiéu Zy = -16
% Thir dua xg vao bién co sd; bién co s 1a: (0, 0, X3, X4, Xs, Xg) thay vao rang budc ta
co h¢ PT rang budc:
l[_ x, "x, =6
13x, ¥ x, =10 h€ c6 3 PT ma 4 an; H¢ c6 nghiém don tri khi phuong trinh tao thanh

+ =
4x, X 12

hé phu thudc do cot cubi cung phu thudc tuyén tinh vao cot con lai; Nén chuyén thanh
hé twong duwong véi hé sd y

— + =

=y, *y, "o

| 3 4

i3y, *y, -0 giai hé ta duoc ys’ = 1/4, y,0 = 1/4, , ys° = -3/4
4y, "1

Hiéu sut ctia x5 1a: ys = 3/4 — 3/4 — 6/4 = -6/4
Cs- V6= 1— (-6/4) = 10/4 >0

Nén dua xg vao khdng co 191 nén
% Két luan: vay phuong an toi wu 1a: x* = (0, 0, 3, 9, 1, 0) va gia tri toi wu 1a Z, = -16
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5.2. Phuwong phap lap bang

1. Co s6 toan hgc cua phwong phap

% Tinh chat 1: Néu bai toan c6 phuong an tdi vu thi ciing c6 phuong 4n co ban tdi
uu.

% Tinh chat 2: S6 phuong 4n co ban 14 hiru han.

% Tinh chét 3: Diéu kién can va du dé bai toan c6 phuong an tdi vu 1a ham muc tiéu
cua nod bi chan dudi khi f(x) — min va bi chan trén khi f(x) — max trén tap hop cac
phuong an

% Chu ¥: do tinh chat 1 ta chi xét phuwong an co ban tirc 13 sau khi dua vé chinh tic da
xuat hién phuong an co ban. Néu dwa vé dang chinh tic ma van chua xuét hién
phuong 4n co ban thi ta phai dit an gia thong qua bai toan phu.

% Xuit phat tir phuong an co ban, dung tiéu chuan t6i wu dé xac dinh mot trong ba
kha nang cua bai toan:

— Phuong 4n tbi vu

— Bai toan khong c6 phuong an tdi vu

— Kha hai kha ning trén khong khang dinh duoc thi chuyén sang phuong an co ban
tiép theo. Bai toan ctr lap nhu vay cho t6i khi giai xong. Do tinh chét 2 nén s6 1an
lap s& 1a hitu han. Viéc chuyén phuong an co ban nay sang phuong 4n co ban
khac bang cach thay dbi an co ban bang phuong phap Gauss — Jordan

PHUONG PHAP LAP BANG

1. Tiéu chuén t6i wu
— Néu Aj< 0 véi moi j ¢ bai toan Z — min va A; >0 v6i moi j 6 bai toan Z — max

thi phuong an dang xét 1a phuong an t6i wu
— Ton tai Aj>0ma a;<0 (i=1:m) & bai toan Z - minva A;<0ma a;<0(i=
1:m) & bai toan Z — max thi bai toan dang xét khong c6 phuong an t6i wu.

2. Chon an dwa vao va an dwa ra
Trong hai trudng hop trén khong xay ra thi ta chuyén phuong an

* An dwa vao (x):

— Bai todn Z — min 4n dwa vao tng voi cot ¢o A;> 0 va lén nhét
— Bai todn Z — max an dua vao ing véi cot c6 Aj < 0 va nhd nhat

* An dwa ra (x,):
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— Chung cho ca hai bai toAn Z — max va Z — min 4n dwa ra 13 4n Gng voi hang k

, A = bk = . bi .
cOd "« T min(— vodia;>0)
a.

kl il

3. An co ban

An co ban con goi 1a 4n doc 14ap tuyén tinh, c6 hai dic trung
— Chi xuét hién mot 1an trong cac phuwong trinh rang budc

— C6 hé sb bang + 1

TRINH TU LAP BANG PON HINH

Budc 1: Lap biang don hinh

Cot 1: An co ban ACB

Cot 2: Hé s6 ACB — ghi cac hé s6 ctia ACB trong ham muc tiéu

Cot 3: Phuong an — ghi gié tri bj ciia cdc phuong trinh rang budc theo gia tri tuong

ung cua hang ACB

Cot 4: Ghi cac hé sb cua cac an twong tng trong hé rang budc.

Cot 5: Ghi ty so gitta cot phuong an v6i cdt chuan theo hang twong Gmg chi tinh cac

hé Séai|>0(ﬂi ) :_)
1

Hang cudi cung: ghi cac hé so cia A
m.
NI A (A A =
" Ag—la gia tri ham muc ti€u ¢ phuong an dau 2 c,b,
= Véi céc an co ban thi Aj=0

= Hé so dic trung cua cOt tuong ing cuia cac an khac an co ban a4 | = 2 ca, ¢

Buwée 2: Kiém tra tinh t6i wu

Duya vao hé s6 dic trung cua A ta tién hanh kiém tra nhu sau:

- Phuong an ban dau 1a phuong an téi vu néu:

. NéuAJSOVéimoij = 1: n ¢ bai toan Z — min

= Néu A; >0 véi moi j = 1:n & bai toan Z — max

- Néu phuong an c6 ton tai

. NéuAj>Omé1 8;<0(i=1:m) o baitoan Z - minva A;<0ma ;<0 (i= 1:m)

& bai toan Z — max thi bai toan dang xét khong c6 phuong an tdi uu.
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Néu phuong an c¢6 ton tai:
= Néu A;> 0, nhung véi moi j c6 a;> 0 (i = 1:m) & bai toan Z — min
= Néu Aj < 0 nhung véi moi j c6 a; >0 (i = 1:m) ¢ bai toan Z — max

Thi chuyén sang phuong an t6t hon.

Budc 3: Xac dinh cft chuan — tim an dwa vao

Dua vao tinh chét cta hé sb dic trung Ajta c6 quy tdc xac dinh cot chuan nhu sau:
V&i bai toan Z — min; cot chuan 1a cot ing véi AL = A; 16n nhét véi nhitng A; >0 va
X; khong co ban.

V6i bai todn Z — max; cot chuan 1a cot tng véi AL = A; nhé nhat véi nhitng A; <0
va X; khong co ban.

Bién x| twong trng v&i cdt chuan la an dua vao trong bang don hinh méi.

Budrc 4: Xdc dinh hang chuin, tim 4n dwa ra, tim phan tir xoay

Quy tic xac dinh hang chuan ap dung chung cho ca hai bai todn Z — max va Z — min 4n
9 . ﬂ = b k = b i 4 .
duaralaanung véihangkcdo "« — — (nho nhat vdi a; >0)
ki il

An tuong tng v6i hang K (x,) 1a 4n dua ra khoi bang don hinh

Phén tir ajj ung vo1 cot chuan i =1, han chuén j =k dugc goi la phﬁn tr xoay ay

Budrc 5: Bién doi thay phwong an

Sau khi x4c dinh duoc 4n dua vao X, an dua ra X, phén tor xoay ay
Thay bién co ban & hang k bang bién x; (loai x, ra)

Gia trj s6 liéu & hang co so (hang x;) tinh nhu sau:

Trong d6:  a; b gid tri & bang méi
akj ; ax; Dk gid tri 6 bang cii

Gia trj cac hang con lai bién dbi theo quy tic ctia bang sau:

= b|akl _bkail
b = P
i ;1=1:m;J=1:n
akI
[— aiiakl akj il . .
ay ;i=1:m;j=1:n
akI
A = Ajakl aijI . .
i R ;1=1:m;j=1in
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BAI TAP PHUONG PHAP LAP BANG PON HINH
Giai bai toan QHTT sau:

<1>f(><):3x1+5xZ ax, T3x, T2x, tx, 7 Min
+ -y 4+, =
(xl 3x, X, " x, 6

=10

(2)

+ +
2x, " 3x,

|

| X,
+ + =

LZX2 dx, " x, T 12

X

(3)x, 20, j=1:6
1. Xac dinh 4n co ban

— Pay la phuong trinh chinh tic va c6 4n co ban 1 x4, = 6; X5 = 10; Xg = 12
2. Lap bang don hinh ban diu

1 2 3 4 5
ACB | Hé s6 | Phuong | X X, X3 X4 Xs Xg A
ACB an 3 5 3 -3 2 1
X4 -3 6 1 3 -1 1 0 0
Xs 2 10 2 0 3 0 1 0 10/3
Xe 1 12 0 2 4 0 0 1 12/4
A Ao =14 A1=-2 A2:-12 Ag,:lO A4 =0 A5 =0 A6 =0

— Tu bang don hinh xuét phat ta kiém tra tiéu chuan toi wu nhan thay: ddy 1a bai toan
Z — min nhung c6 Az = 10 > 0 do d6 phuong an xuat phat khong phai 1a phuong an
t6i wu nén phai chuyén phuong an.

3. Bién d6i phwong 4n

— Xéc dinh c6t chuan, tim an dua vao: day la bai todn Z — min, nén cdt chuan dua
vao la ¢t mg véi Aj > 0 va 16n nhat. Do vay cot 1 =3 1a cot chuin va x31a an dua
Vao.

— X4c dinh hang chuan, tim 4n dua ra: diéu kién hang chuan k phai 12 hang c6 Ay =

[y )

min —'j va aj3> 0; do d6 k = 3 va phan tir dua ra 13 xg

la,,

— Xac dinh phén tor xoay: ay = agz = 4; hang chuén cua bang don hinh méi lak =3
— Duya vao cach tinh toan gia tri & bang don hinh bién doi ta 1ap duoc bang don hinh

moi la:

1 2 3 4 5
ACB | Hé s6 | Phuong | X, Xo X3 X4 Xs Xg A

ACB an 3 5 3 -3 2 1

X, -3 b,=9 1 712 0 1 0 1/4

Xs 2 b,=1 2 -3/2 0 0 1 -3/4 10/3

X3 3 by=3 0 1/2 1 0 0 1/4 12/4

A AO =-16 A]_:-Z A2:-12 A3: 0 A4 =0 A5 =0 Ae =-5/2

Tir bang ta thiy v6i moi j = 1: 6 thi Aj <0, ddy la bai toan Z — min. Nén phuong an &

bang 1a phuong an t6i wu. x = (0, 0, 3, 9, 1, 0) va gié tri tdi wu 1a f(x ) = -16
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1 2 3 4 5
ACB H¢ s6 | Phuong X1 X2 X3 X4 X5 Xe A
ABC an 3 5 3 -3 2 1
X4 C]_:' b1:6 a;= 1 a12:3 alg—'l dig = 1 3.15:0 3.1520
Xg C,=2 b2: 10 ar=2 a» =0 an=3 =0 ax=1 ax=0
Xg C3: 1 b3: 12 331:0 3.32—2 3.33—4 33420 3.35:0 dsg = 1
AJ Aoz 14 Al =-2 Az = Ag A4: A5 = AG =
Bang moi
X4 C,=-3 b, = aj; = dpp = diz = diy = A5 = A1 =
X5 C, = b, = dz1 = dxp = d3 = dy = A5 = A6 =
X3 C;=3 by = dz; = azgy = dzz = dzq = azs = dze =
A Ao = | A= Ay = Az = Ay = As = | As =
Phwong 4n ban du Phwong an xoay
A - > .- L~ bay, Tba, 64712(71)
= 1
i P 4
Ajzzciaij_cj , = Dady Tbia, 1047123
| 2 5 4
Apg=-3.6+210+1.12=14
A1=(-31+22+10)-3=-2 o = b, _1123
Apy=(-33+20+12)-5=-12 * a, 3
A3=(-3-1+23+1.4)-3=10 B
Ay = (-31 + 20+10) — (-3) =0 a = a ;84 ay a5, 1.470(71) _ 1
As=(-3.0+2.1+1.0)—2=0 ! a,, 4
A¢=(-3.0+20+1.1)-1=0
Phuong an xoay a, = Taln fufa o 24 03 2
. _ b _ Ag 4
bk - —k, j~1:n
a . 0
K a. _a; _ 2=y
Lo 8y _ a ., 4
a, j " 1l:n
a _
b I a ;a4 a8, — 3.4 2(1) —
= biakl bkall alz a 4 7/2
b, i=lim;j=1:n %
e - 0.4 2.3
S _a,a, aya, a, 2% Ppia = —=73/2
a; ;i=1:m;j=1:n a., 4
a'kI
A - A
A = Jak| akj | — — aéz — a, :E:l/2
; . ci=1:m;j=1:n a, 4
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VIIl. BAI TOAN POI NGAU
1. KHAI NIEM
2. CAP BAI TOAN POI NGAU
2.1. Cap bai toan P - D
Cho bai toan QHTT sau day (Bai toan goc P): Tim X = (Xq, Xa,... X,) 1a cho ham

muc tiéu Z, — max voi cac rang budc sau:

(3)x; Z0;i“1:m;j~1:n
Bai toan d6i ngau D twong mg v&i bai todn P dugc phét biéu nhu sau: tim y = (y,

Y2,... Ym) 1& cho ham muc tiéu Zp —min véi cac rang budc sau:

m

<1>ZD =2 b.y ™ min

m,

(S)inO;izl:m;

2.2. Trinh ty 13p bai toan P - D
Buéc 1: Lap so dd
— Viét cac bién xj tuong Ung (hang trén cung)

— Viét ma tran hé s0 cac ma tran rang budc thanh dang bang

Viét cac hé sd Cj tuong ung (hang cudi cung)

Viét cac hé s6 bi twong Gmg (cot ngoai ciing bén phai)

Viét cac bién y; cia bai todn D (cdt ngoai cung bén trai)

DPanh dau cac han ché cua bién

Buéc 2: Tir so' do 1ap bai toan D
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Bai tap 1: Cho bai toan goc P
(1)z, = 27x, * 50 x, T 18 x, > Max
(xl+2x2+x3£ 2

|
(201~ 2x, % x, " x, = 4 Lap bai toan dbi ngdu D
P
<

T2x,7X
<3>x1,x2t0yy vX, =0

IA
|
N

1

Bai lam

Buéc 1: Lap so do déi ngiu

X 1 X 2 X 3

TY TY <0
yir = 1 2 1 S p172
Y2 Ty -2 1 1 = bh274
Ys = 1 2 1 < p3T 72

Cl1~27 C27~5 C3718

Bude 2: Tir so dd doi ngau viét thanh bai toan ddi ngau

1)z, =2y, * 4y, 2y, Min

3

{y1‘2y2+ y, ~ 27
(20 2y, "y, * 2y, 7 50
{yl_yz_yggm

<3>y1 Z0, y,TY .y, Z0
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Bai tap 2: Cho bai toin gbc P

Bai lam

v

IN
[N

Y1
y, tayy 1

— Min

27

IA

1

Lap bai toan dbi ngau D

IA

- 27

IA

15

18

1)z, =15y, * 27y, * 18y, 7 Max

+ <

y, ty,Ty,s "2

|

y, Ty, Ty, 51

2% 1 2 3

<>{ y, Ty, y, S0
<

Y2

(3)y,.y, = 0,y,ty

3. QUAN HE GIUA BAI TOAN P VA BAI TOAN D

1. Cac dinh Iy d6i ngiu

Pinh ly 1: V&i cdp bai todn P va D chi xdy ra mot trong 3 truong hgp sau:

- Ca P va D déu khong c6 phuong an

- Ca P va D déu c6 phuong an, ltc d6 ca hai déu co6 phuong an téi vu va gia tri toi uu

ZP(téi wu) — ZD(téi wu)

- Mot trong hai bai toan khong c6 phuong an toi uu, con bai toan kia c6 phuong 4n,

khi do6 bai toan c6 phuong an s€ khong c6 phuong an t61 vu va ham muyc tiéu cua nod

khong bi chan.

Pinh 1y 2: (Dinh 1y vé& d6 1éch bu) diéu kién cin va du dé phuong an x° cia bai toan P

va y° cua bai toan D tbi wu la:

-,

C.
")

]=o,i=1:m

N
K_: 1

(
¢
|
:

L
"

i1

0 _
Yi

{2 a\ijx;J ~ b,

-

= 1:

Chu y: Trong cac tich trén néu cac thira s nay khac khong thi thira s6 kia phai

bang khong. Nho tinh chit ndy ma ta 14p duoc hé phuong trinh tuyén tinh giup cho

vi€c giai bai toan D.



2. Tim nghiém bai toan P tir nghiém bai toan D
Gia st da giai duoc bai toan D, ta c6 thé suy ra két qua ctia bai toan P nhu sau:
Theo dinh 1: Néu bai toan D khong c6 phuong an tdi vu thi két luan bai toan P
khéng c6 phuong an t6i wu.
Theo dinh 1y 1 va 2: Néu bai toan D c¢6 phuong an tdiwula y° = (v, .y, . yo)Va

gia tri ciia ham muyc tiéu 1a Zpyq) ta co

N . r ~ r ’ A \ 0 = 0 0 0 se e, . N -
Bai toan P cling c6 phuong an t6i uwu la x (X, X, . X ) VO gid tri ciia ham muc

tiéu la Zp(xO) = ZD(YO)

[N ’ r s . r A 0 = 0 0 0 + A \
Vi¢c tinh todn gid tri phuong an toi wu x = =~ (X, , X, ... X, ) dugc ti€én hanh nhu sau:

= Thir 1: Néu y * othitacd = a,x’ = b, , nhd d6 ta 1ap duge h¢ phuong trinh tuyén
tinh dé tinh gid tri x°

= Tha2: Tathay y° = (y,.v,. Y.) vao cac biéu thirc 2 a,y, ~c¢, = E.V0icac chi
s0jndoma E * 0 thi theo dinh 1y 2 thi c6 x; = 0

= V6i cac phuong trinh di duoc 1ap & cong viée thir 1 va két qua xac dinh duoc &
cong viéc thir 2, ta tim dugc nghi¢m t61 wru cua bai toan P

BAI TAP AP DUNG

Bai 1: Giai bai toan QHTT sau

()f(x)=52x *60x, " 36x ;> Min

(v, 2 2

Buéce 1: Chuyén bai toan P vé bai toan D
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ty ty ty
= 1 0 0 = "2 Df(x)~™ "2y ey, Tay ~2y, T3y, 7 M
y1 (X) yl yZ y3 yA y5 ax
> >
y, - 2 4 38 ~° 6 |[y1+2y2+4y3 52
> > _
Voo o 42 0 7 4 S>Baitan D (2)ay,* 2y, "y, = 60
e o 0 b0 e [3y =36
2
> >
y. 2 0 0 1 = 3 B
° <3>yi20;i-1:3
= = = 2 Mn

52 60 36 v max
Budrc 2: Giai bai toan D bang phwong phap thir 1an luot

- Chon bién co s Theo dinh Iy 4 ¢6 3 PT rang budc nén cé 3 nghiém duwong; ta co

T2y, M4y, "5 y, 4

1

y [
\ |
Yo=(Y1,Y2,Y3,0,0); thay vao rang budc ta co 4{ y, T2y, T 60 giai duogc 4‘ y. =12 gia
|

0
1
0
2
0
3

3y, - y

tri ham muc tiéu Zy =-2.4 + 6.12 + 4.6 = 88
- Tht dua y,; vao co s& ta c6 Yo=(Y1Y2Y3Ys,0); thay vao rang budc ta co

+ =
a,"2a,74a,70

T2y, 4y, T 52

3

(
. . |
y, 2y, "y, 60 ba phuong trinh 4 an nén chuyén thanh 14:1 t2a, 71 giai ta

3a

dugc a, = 72;a, “0;a, 705
Hiéu suat ciia y,. v4=-2.(-2)+6.0+4.05=6
Ay =C4-7v4=-2-6=-8<0nén dua y,vao khong co loi

- Thir dua ys vao co sO ta c6 Yo=(Y1Y2Y3,0,y5); thay vao rang budc ta co

‘(y1+2y2+4y3:52 ‘(1+2a *4a,0
T4y, T2y, " 60 ba phuong trinh 4 an nén chuyén thanh i4a, 22, =0  gidi ta
3y, Ty, T3 [3a

dugc a, =3;a, =052, - "1
Hiéu suit cua ys. v5 = -2.3+6.0,5 + 4.(-1) =-7
As = C5-v5=3 — (-7) = 10 > 0 nén dua ysVvao co lgi

0
. oyl 4 oy, 12 Y, 6 T
Tinh 4 ==2=—; 4 =2t=—""=9,; 4 ==2=_=-6; ta loai bo bién nao co6 gia

0 0 3 _o —
a, 3 a, 0,5 a, 1

gia tri A, > 0 va ¢ gia tri nhé nhat do vay loai bo y; khéi bién co sd; Bién co so
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‘(2y2 tay, T
3

moi 14 Yo=(0Y,,Y3,0,ys5); Thay bién méi vao rang budc ta duoc 14y, * 2y, =60 giai
3y, "y, "3
l[yf 11,333
hé ta duoc <| y, = 7,33 gia tri ham muc tiéu Zo = 6.11,333 + 4.7,333 + 3.2 = 103,33
Ly, =2

Két luan phuong an tdi wru cua bai toan D 13 Y° = (0;11,333;7,333;0;2) va gia tri tdi
vu 1a Z° = 103,33

Buwée 3: Tim nghiém bai toan P tir nghi€ém bai toan D

t3x, 6

2 3

‘(ZX t4x
- Thu 1: Két qua giai bai toan D cho thay (y,, Vs, Ys) # 0 nén ta c6 4[4x tox, "4
=3

1

1
X3

- Thi 2: Thay két qua Y° = (0; 11,333; 7,333; 0; 2) vao biéu thuc tinh

|fy1+ 2y, T4y, 52 ‘(1.0+ 211,333 *4.7,333 ~52 = 0
a,y, "¢, " tay, T2y Ty, "60 ~14.11,333 27333 *1.0 60 0 ta nhan duoc
{3y2+y5_36 t3.11,333 t273 T0

kétqua E=0,j=1:3do d6 xj# 0; giai phuwong trinh thtr 1 ta dugc phuong an t6i wu

s e, . ._ 11 5 e . ~
cua bai toan P 1a x, = (—,” —,3) va gi tri to1 vu la Z, .. ~(03333)
6 3

Bai 2: Giai bai toan QHTT sau

<1>f(x): “2x, T x, Tx, 7 Min

xl XZ X3 X4
s s s s ()r) =15y, * 27y, " 18y, Max
(v +y +y -
y, S 1 1 "1 0 < 15 VoTYe Y2
- y, Ty, Ty, 51
vty L1 1 1 T 2 SgaitoanD () ]
- “y. S0
y, = 1 "1 "1 0 = 18 lyl RS
<
< < < < o - y, 1
min
<. N - <
9 1 0 1 Y e (3)y, = 0ry,ty g5y, 50

Buwéc 2: Giai bai toan téi wu D ta dwgc phwong 4an toi wu nhw sau
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Y0 = (-1; -1; 0) va gié tri t6i vu 1a Z% = -42
Budce 3: Tim nghiém bai toan P tir nghiém bai toan D

S < I tx, X, T s
- Thu 1: Két qua giai bai toan D cho thay (y;, Y,) # 0 nén ta co %Lxl o %
X

Y, T Y, ¥, 0 (1170 070

\
y, 1 L 1~

- Thtt 2: Thay ké& qua Y° = (-1; -1; 0) vao biéu thic tinh
’[yﬁyz “("2) |11+0(2)—o
* 17170717~ .
<’:1,,y,°cj:<|y1 oo Ve =1 " tanhan duoc két qua

E;=0;E; =0,dodd xq, X3#0;vaE;=0 ; E3 =0, do d6 xq, X3# 0;
E, #0; E,s==0,dodox,= 0, X4 = 0;
Giai phuong trinh thtr 1

(x1+xz‘x3:15 (x1+0‘x3:15 4[x1_x3:15 (x1:21 .z,
{ ey =1 21" tadugc phuong an toi
b, Tx, Tx, Px, T21 Ix,fotx, o1 Ix, "x,72r [x,76

1 2 3 4 1 3 1 3 2

uu cua bai todn P 1a x; = (21,0,6,0) va gid tri toi vu 1a Z,. " w

ITX. BAI TOAN QUY HOACH TUYEN TiNH NHIEU MUC TIEU
1. Khai niém

Trong thuc té ta doi hoi phai can nhéc, so sanh nhiéu muc tiéu khac nhau; Vi du
nhu khi 1ap ké hoach san xuat ngoai muc tiéu thu 1di vé 16n nhét, con doi hoi on dinh
luc lwong lao dong, nang cao doi sdng, von dau tu ... Nhitng bai toan nhu vay yéu ciu
ta phai dat nhiéu muc tiéu khac nhau va goi la bai todn quy hoach nhiéu muc tiéu.

Bai toan quy hoach nhiéu muc tiéu thudng gan véi mo hinh toan tuong tmg nhu bai
toan QHPT, bai toan QHTT nhiéu muc tiéu...

Céch tiép can véi bai toan nhiéu muc tiéu 13 ta quy dinh mdi myc tiéu mot mirc
bang s6 cu thé, tiép dén 1a xac dinh cac hé s6 phat do vi pham quy dinh va cudi cung 1a
tim phuong an dat cuc tiéu tong do6 1éch gitra cac hé sd phat di xac dinh cua cac gia tri
ham muc ti€u so v&1 mic quy dinh cho tirng muc ti€u.

Phan loai mirc muc tiu:

- Mirc mot phia, can dudi: quy dinh gidi han dudi cho cac gia tri muc tiéu can dat,
néu dat cao hon cang tdt.
- Mirc mét phia can trén: quy dinh gi6i han trén cho cac gia tri myc tiéu can dat, néu

dat thip hon cang tbt.
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- Muc hai phia: quy dinh gia tri ma muc tiéu phai dat khong hon khong kém.
2. Bai toian quy hoach nhiéu muc tiéu khong c6 wu tién
Bai toan:
Mot xi nghiép dur kién san xuét ba san phdm méi A, B, C. Giam dbc quan tim t6i 3
muc tiéu chinh 1a: 191 nhuan, lao dong, von dau tu. Cu thé 1a:
1. Can dat dugc loi nhuan tdi thiéu 1a 125 triéu dé)ng tlr cac san phém moi nay
2. Duy tri d6i ngii lao dong hién c6 & mirc 4000 nguoi
3. Mic dau tu khong duge vuot qua 55 triéu dong
Giam ddc nay nhan thiy khong c6 kha ning dat déng thoi ba muc tiéu néu ra, vi
vay ong quyét dinh cac hé sd phat nhu sau:
- Hésd phat 5 trén 1 tri¢u déng loi nhuan thép hon muc quy dinh
- Hé sd phat 2 trén 100 lao dong phai sir dung thém vuot quy dinh va hé sb phat 4
trén 100 lao dong khong dugc sur dung
- Hé s phat 3 trén 1 triéu déng von dau tu phai ting thém so véi muic quy dinh.

Gia st muc lgi nhuan, s6 lao dong va von dau tu ty 1€ thuan véi mic san xuat san

pham.
Céc s liéu, dinh murc va céac hé sb phat duoc cho trong bang sau:
Muc tiéu San pham Mﬁ_c e Hé sb phat
A B C tiéu
Loi nhuan 12 9 15 > 125 5
Lao dong 5 3 4 =40 (x100) | 2(+); 4(-)
Von dau tu 5 7 8 <55 3
BAI LAM

- Dit Xq, Xy, X3, 1an luot 13 san phém A, B, C mudn san xuét. Vay cac muc ti€u trén
c6 thé dién dat nhu sau:
Loi nhuan: 12X, + 9%, + 15x3> 125
Lao dong: 5x;+ 3X, + 4x3 = 40
Vén dau tu: 5x; + 7X, + 8% < 55
- Dat Z 1a lugng phat do vi pham cac muc ti€éu quy dinh. V&1 cac h¢ $b phat da cho
thi myc tiéu téng thé 1 tim x;, X, X3 520 cho Z min
- Pé tién cho nghién ciru ta dua bién phu yy, Vs, Y3 vao nhu sau

Y1 = 12x; + 9%, + 15X%3- 125
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Yo = 5X1+ 3X2 + 4X3 - 40
Y3 = 95Xy + 7X; + 8X3— 55

+ +

- Do Yy;co thé duong c6 thé Am, néntadit v, =y, ~v,iy, -V, ViV, ¥, ¥, Véi
VY2 05i=1+3
- Quan hé trén cho thiy y;" biéu thi phan duong cua bién y; dau (+) va y; biéu thi
phan 4m cta bién y; ddu (-)
- Vi bién phu nay ta 1ap ham muc tiéu nhu sau:
z =5y *toy, tay, *3y, > min
- Pé chuyén bai toan quy hoach nhiéu muc tiéu thanh mot muc tiéu, ta can phai dua
bién phu vao céc rang budc nhu sau:
Y1=VY1 - Y1 = 12X + 9%, + 15X3— 125 hay 12X, + 9%, + 15X3— (y;" - Y1) = 125
Y2= Yo" - Y2 = 5Xg+ 3, + 4X3 — 40 hay 5x1+ 3%, + 4x3 — (¥, - ¥2) =40
Y3 = Y3 -Ys =5X;+ 7Xp + 83— 55 hay 5x; + 7x; + 8X3 — (Y5 - y3) =55
- Tong hop cac phan tich trén ta duoc bai todn mot muc tidu nhu sau
()2 = *5y, *2y, * 4y, *3y, > min
‘(12 X, *9x, T15x, " (y, "y,) =125
(2)15% " 3x, T ax, " (y, " y,)= 40
‘{ *Tx

1 2

+

5 X *8x. " (y. " y.)= 55

(3)x, 20y, 20y, Z0;j 1737 1%3
- Giai bai toan trén bang phuong phap don hinh ta duoc:
X1=25/3; X, =0; X3=5/3;y." =0,y: =0,y,' =25/3,y,=0,y5 =0,y5=0
- Két qua giai bai toan ta thiy:
= yv," -y, =0, tire 1a muc tiéu thir nhat hoan toan thoa man
= y," -y, = 8.33, muyc tiéu thit hai d3 vuot mitc quy dinh 1a 833 ngudi so véi mirc
quy dinh 1a 4000 nguoi
= y3" - y3 =0, tirc 12 muc tiéu thir ba hoan toan théa man
K¢é hoach san xuat 1a: 8 san pham A, 2 san pham C, khong san xuét san phim B
thu duoc loi nhudn 13 126 triéu, Lao dong can 4800, Vén dau tu can 56 triéu va
Téng lugng vi pham 1a 19
Ké hoach san xuat 1a: 25/3 =8,33 san pham A, 5/3 =1,66 san pham C, khong san
XUt san phém B thu dugc 191 nhuan 1a 125 tri¢u, Lao dong can 4833.1/3, Vén

dau tu can 55 triéu va Toéng lugng vi pham 13 50/3= (16,66)
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3. Bai to4n quy hoach nhiéu muc tiéu c6 wu tién

Trong thuc té c6 nhiéu truong hop bai toan quy hoach nhiéu muc tiéu khac nhau.
Pé tién khao sat, ngudi yéu cau phai dit thir tw mic wu tién. V4i bai toan nay ta tap
trung vao mirc muyc tiéu uvu tién 1 sau d6 giai co 101 giai ddi véi mirc wu tién 1. Sau d6
ta xét cac muc uu tién ké tiép.

Thuc chit ciia phuong phap nay 1 giai mot diy cic bai toan QHTT theo cac giai
doan khac nhau:
* Phuwong phap thuc hién

Giai doan 1: Chi dua vao mo hinh QHTT céc muc ti€éu c6 muc uwu tién 1 va ap
dung phuong phap don hinh dé giai. Néu 10i giai 1 duy nhat thi ding qua trinh giai ma
khong can xét cac muc tiéu con lai. Truong hop c6 nhiéu 10i giai tng voi cung gia tri
t61 wu ham muc tiéu thi chuyén sang giai doan 2 va dua vao mé hinh cac muyc tiéu &
muc uu tién 2.

Giai doan 2: trong trudng hop can chuyén sang giai doan 2, ta phai cin cr vao gia
tri cia ham muc ti€u Z" tinh dugc ¢ giai doan 1 nhu sau:
- Néu Z" = 0 tlrc cac bién phu bang khong (moi muyc tiéu & mic wu tién 1 déu dat).

Trong trudng hop ndy moi bién phu c6 thé loai ra khéi mé hinh ¢ giai doan 2
- Néu Z" > 0 thi ¢ giai doan 2 chi thém vao mé hinh da thiét 1ap & giai doan 1 cac

muc tiéu ¢ mirc wu tién 2, nhung sau d6 can thém vao rang budc phan anh gia tri

ham muc tiéu cua giai doan 1 bang Z~
Bai tap ap dung

Sau khi giai bai toan trén. Giam ddc xi nghiép khong chdp nhan phwong an ting
thém lao dong. Vi vAy 6ng dat lai muc tiéu cua bai toan 1a: Uu tién mirc 1 la khong
tang nhan luc, tranh diu tu qua muac va wu tién muc 2 13 giit lai loi nhuan téi thiéu 125
va tranh gidm lao dong dudi muc 4000

Vé6i quyét dinh hai mtc wu tién nhu trén véi cac s6 lidu da cho ta lap dugc bang

nhu sau :
Mirc wu on San pham Mitrc muc Hé s
tien Mye ticu A B C tieu phat
Macuu | Lao dong 5 3 4 | <40 (x100) 2
tenl | véndiutw | 5 7 8 <55 3
Mtc vu | Loinhuan 12 9 15 > 125 5
ién2 | a6 dong 5 3 4 | >40 (x100) 4
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Theo s0 li€u ¢ bang cho thi ta chi c6 hai muc tiéu & mirc wu tién 1 duge dua vao bai

toan QHTT.
GIAI POAN 1

bat x4, X, Xa, lan luot 1a san phém A, B, C mubn san xut. Vay cac muyc ti€u trén
c6 thé dién dat nhu sau:

5X1+ 3%, + 4X3 <40

5Xq + 7X, + 8X3 <55
bat Z 1a luong phat do vi pham cac muc ti€u quy dinh. Véi cac hé $6 phat da cho
thi myc tiéu téng thé 14 tim x;, X, X3 520 cho Z min
Pé tién cho nghién ctru ta dua bién phu Y,, Y3 vao nhu sau :

Yo = 5Xg+ 3X, + 4X3 - 40

Y3 = 5X; + 7X, + 8X3— 55

n

Do y; ¢6 thé duong co6 thé am, nén ta dat y, = y; T,V Ty, Y, VO, Y >0
=2-=+3
Vi bién phu nay ta 14p ham muc tiéu nhu sau:

z= 2y2++3y; ~ min
Pé chuyén bai toan quy hoach nhiéu muyc tiéu thanh mot muc tiéu, ta can phai dua
bién phu vao céc rang budc nhu sau:

Y2 =Y, - Y2 = 5%y 3%y + 4Xs — 40 hay 5x3+ 3%, + 4xz — (Y2 - Y2) = 40

Y3 =Ys' - Y3 = 5%y + 7Xp + 8% — 55 hay 5xy + 7x; + 8% — (ys' - y5) = 55
Téng hop céc phén tich trén ta duoc bai toan mot muc tidu nhu sau

Wz = 2y2+ +3y3+ ~ min

+ + -y -y
(5X1 3x, TAx, T (y, "y

2

)~ 40

(mi e
5% T Tx, 8%, T (y, Y

3

)~ 55

(3)x 20,y 20,y 20;j°~

J 173;i=273
Giai bai toan trén bang phuong phap don hinh ta duoc:
X:= 5, X, =0, X3 = 3.75, ¥, = 0,y,=0,y5 ' =0, y5=0; Z = 0 tirc 1a hai muc

tiéu uu tién 1 déu dat. Do vay loai bo y," = 0, y3* = 0 ra khoi mé hinh

GIAI POAN 2

Sau khi loai bo y," = 0, 3" = 0 dong thoi thém cac muc tiéu wu tién 2 mo hinh bai

toan QHTT giai doan 2 1a :
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= T+ B .
1)z =5y, T4y, 7 min
12x1+9x2+15x3*(y;*yli):125
Fax. (07 y, )T 40

1 2 3 2

[
|
(2)15x * 3x
‘L5x1+ 7x, " 8x, 7 (07 y,) " 55
(3)x,%0,y, 0.y, Z0;j-1%3i-1%3
- Giai bai toan trén bang phuong phap don hinh ta dugc:

X1=5, X, =0, X3 = 3.75, yl+ =0,y, =875 Yy,=0,y3=0; Z = 43.75; Do 101 giai
duy nhat nén qua trinh giai két thuc véi x = (5, 0, 3.75) 1a phuwong an t6i wu cua bai
toan.

Két luan: Nhu vay v6i phuong an tdi wu x” = (5, 0, 3.75) thi muc tiéu vé lao dong va

vbn dau tu déu thoa man con loi nhuan dat 116.25 triéu (con thiéu 8.75 tridu méi dat)
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