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CHUONG 0

<~ POi twong nghién ctiu X4y dung mé hinh toin hoc cho

[

Bai toin qui hoach Paitoan t0i uu thuc té
sl ICac budc xay dung

Phan loai bai toan quy M@t s6 mé hinh thuc té
hoach toan hoc

T 5t
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pl. POi tuong nghién cltu

1. Bai toan quy hoach toan hoc
Tim vect0 X*=(x*,x* ,....,.x" ) d€ ham f(X) dat cuc tr|
khi thod min diéu kién:
g.(X)<0
X 0, X=(Xj), 1=1,2,3,...

Cu thé’: Tim vectQ X*=(x*,,x*,,.. LX) dé dat Max f(X) hoac
Min f(X) (1) khi thod man:

| 2(X) <0 @)

dk X 0, X:(Xj),j:1,2,3,... (3)

\

B
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Bai toan (1), (2), (3) g01 la bai toan quy hoach toan hQc
Ham £(X) gO1 1a ham muc ti€u
Piéu kién (2) (3) goi 14 di€u kién rang bubc
VectO X=(x. ) thod man dk rang buQc goi la 1 phuong dn
Tap D= {X=(x)|g(x)<0,x 0} goilatap phuong dn
VectO X* thod man f(X*) f(X) X D

hodc f(X*) f(X) X D
g0i 12 phuong 4n tOi Uu, f(X*) goi 1a gid tri tO1 Uu.

Gidi bai todn quy hoach 13 tim phuong 4n tOi Uu X* va gid
tri tO1 Uu fCX*).



2. Phan loai bai toan quy hoach toan hoc.

Dua vao tinh chat cla hAm muc tiéu va di€u kién rang buOc dé
phan loai bai todn. Thong thuOng tén g0i cUa céc bai todn dugc thé
hién trong diéu ki€n bai ra.

Vidu :
Quy hoach tuyén tinh, Quy hoach phi tuy€n, Quy hoach 16i, Quy
hoach toan phuOng, Quy hoach nguyén...

Khi him muc tiéu va cdc di€u kién rang bulc 14 cdc ham tuyén tinh
thi bai toan di cho la bai toan quy hoach tuyén tinh (ghtt).

Trong d6 quy hoach tuy€n tinh c6 mOt vi tri quan trong do6i v6i toi Uu
hoa.



P 2. Xay dung mé6 hinh toan hoe cho bai toan toi
Uu thUc te

Cac budc xiy dung mo hinh toidn hoc cho céc
bai toan tOi Uu thuc té

Burécl: Xay dung md hinh dinh tinh cho van dé dat ra

Buoc2: Xay dung mo hinh todn hoc

Budc3: SU dung cong cU todn hoc d€ khdo sit cho bai todn G budc 2
Pua ra céc tinh chat, dinh 1y va thuat toan

Buorc 4: Phan tinh ddnh gid két qud thu dugc & budc 3 so v&i mo hinh
thuc té



2. Viét mo hinh toan hoc mot s© mé hinh thuc té

Vidul: MOt xi nghiép sdn xudt 2 sdn pham A va B tU cdc nguyén
liéul, II.Biétty 1é 14i, lugng du tr(r tU cdc nguyén li€u I, II cho
theo bang sau:

R M| Lai
A 1 2 3
B 3 3 5
Dutrtr| 9 10

Hay thi€t 1ap k€ hoach san xuat sao cho c6 tOng sO 14i 16n nhat?



GOi x,,X,12 luong sdn pham tuong Ung cla A, B

M6 hinh toan hOc:
Max (3x,+5X,)

/

X, +3x, 9
dk < 2x, +3x, 10
X, X, 0,X=(x, x,)

1, %2
N



Bai todn tOng quidt:

MOt xi nghi€p sdn xudt n sdn phdm, tU m nguyén liéu.
Biét:

a; lasan pham thu j, tU nguyén licu thu' 1

b. 1a lugng nguyén li€u d{ tr( thr i

c ;laty 1€ 1ai trén 1 dOn vi sén pham th{ j.

Hay thi€t 1ap k& hoach san xudt sao cho cé tOng sO 13i 14 16n nhat?



2

Giai:
Goi x,1as6 lugng san pham th(j.

M6 hinh toan hOc:
n
Max(f(X) = C;x)
1=1
N
a;; X; b. ,1=1,2,....m
dk S j=1
X, 0, X:(Xj) ,]= 1,2,....,n




Vidu 2: Can chuyén mOt loai hang tU 2 kho dén 2 dia di€ém tiéu thu.
Biét cudc phi van chuyén trén 1 don vi hang tU cic kho dén céc dia
di€m ban, luong hang & kho va luong hang can thiét ¢ di€m béan
cho theo bang sau:

o 5 15

| 7 X1 X2
A/ 4

13 X1 X
2 R

Hay t6 chlc phan phOi hang sao cho phat hét thu dU, nhung cé
tOng cudc phi 12 nhd nhat?



Giai:
GO1 x; laludng hang chuyen tu'j -> 1
MO hinh toan hOc:
f(X) = Min ( 3x,, + 4X,,+ 2X,, + 5X,,)

X+ X, =7
Xy + X, =13
dk < X, + X, =5
X, +X,, =15

~x, 0,X=(xy),i=1.2,j=1,2

1]




Bai todn tOng qudt:
Can van chuy€n moOt loai hang t&r n kho dén m dia di€ém bén .
Biét:

a, la lugng hang tai kho thu'j

b. 12 lugng hang tai dia di€m ban th( i

¢, 1a cudc phi van chuy€n trén 1 don vi hang chuyén kho j dia
di€m bén i

=> Hay phan phOi luong hang sao cho tOng cudc phi 12 nhd nhat ?



Giai:
Goi x;; 1a lugng hang chuyé€n tur kho j -> i

MO hinh toan hOc :
Min (£(X)= ¢;x;)

dk X.. = b L -

a, ,b. 20, X:(Xij), 1=1,mj=1,n

ij ?



CHUONG 1

Bai toan qui hoach tuyén
tinh dang chinh tac

Giai bai toan ghtt 2 bi€n
bang phuong phap hinh
hoc

Tinh chat cUa bai toan
ghtt

Bai tap ap dung cac tinh
chat

> Cong thUc sO gia ham muc tiéu.

Tiéu chudn toi uu.
*>"Thuat toan don hinh.

< Tim phuong 4n cuUc bién xuat
phat trong trudng hop tdng quit.

="Cau hOGi va bai tap ap dung
thuat toan don hinh.

B It
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P1. Bai toan qui hoach tuyén tinh dang chinh tac

1. Bai toan quy hoach tuyén tinh dang tOng quat

n

Min (f{(X)= c¢.Xx )

J ]
j=1

X ,=) b. 1=1,2,3...
i ) .aIJXJ ( ) b, 1 m

0, X=(x),]=1,2,...n

B It
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Vidu : Cho bai todn quy hoach tuyén tinh.
Min (X, —X, +X;)

C2X, - X; 5
dk X, +2x, 4

X, Xy, X3 0




2. Bai todn quy hoach tuy€n tinh dang chinh tac

n

Min (f(X)= c¢.X.)

J ]
j=1
ax. =b ,1=1,23...,m

dk =1
x. 0, X=(Xj) ,1=1,2,3,...n

Vidu: Max ( x, —2X, + X;)

(

- X, + 3X, =5
dk X, -3X,=2




3..Cac phép blen doi tuy€n tinh dua bai toan ghtt dang
tOng_quat vé dang chinh tac

#Neu  a;x; b, thi thém anphux . 0,i=1I,m

#NEéu a.x. b thi'thém anphux, 0, i=1m

dua bai todn vé dang:

n
a;X;+ X,,;=Db,1=1m

=1



# N€u tOn tai x, chua xéc dinh rd dau thi dat:
X, =x* - x~ ,x.5%x. 0
Thay x, =Xx,*- X, vao ham muUc tiéu va diéu kién rang
bulc

Vidul: Duaveé baitoin QHTT dang chinh tac:
Min (x, — 2X, + X;)




Gidi: Thém &n phu x, 0, dUa bai todn v€ dang chinh tac:

Min ( X, - 2X,+ X;)

2X, - X, -X, =2
dk X, + X, =4

\ X,, Xy, X3, X, O




Vidu 2: dua vé bai toan QHTT dang chinh tac

Dk

Min ( X, + 2X, - X;)

X, - 2X, 1

X, +2%X; =2



Gidi: Thém &n phu x,,x, 0, dua bai todn vé dang chinh tac:

Min ( X, + 2X,- X;)

X, - 2X, - X, = 1

bk X, +2X, = 2
-X, + X, +X; = 3
Xy Xy, X3, X, X5 0




Chii y: an phu nham muc dich dUa diéu kién bat dang
thUc vé dang thlc va c6 hé sO ham muc tiéuc_ . =0

Vidu 3: duabai toan vé dang chinh tac:

Min ( X, - X, - X;)

2X, - X, 2
bk X, +2x; =3
X, - 2X, 1

X,,X; O




Giai: - Thém an phux,,x; 0,
dat x, = x,°-X, ,X'x, 0
dua bai todn vé dang chinh tac:

Min ( X, - X,* + X, - X;)

.

2X, - X, + X, =2
Dk { X,"- X, + 2 X, =3
X, - 2X, -xs= 1

\ + -
Xis X", Xy, Xy, XX 0

Vidu 4: Viét bai todn quy hoach tuy€n tinh dang chinh tac trong
truOng hgp tOng quit. Cho vi du minh hoa.

Vidu 5: Néu cic phép todn bi€n d0i tuy€n tinh dua bai todn vé
dang chinh tac. Cho 1 vi du minh hoa tat cd cic phép bi€n d0i
trén.




4. Cdc dang vi€t bai toan QHTT dang chinh tac

Dang 1I:

n

Min (f(X)= c¢.X.)

]

=1
n

a; X, = b,1=1,23...m
Pk =1
x. 0, X=(Xj),j =1,2,3,...n

\ J




Dang 2: Dang ma tran

A=(a;)

mxn

p

Vay: Min (f(X) = C X)

dk

- AX=b
X 0




Dang 3: Dang VectO:

C=( ... c)
X =X, ... X)
b=(Mb, ... b)

Aj:(alj s By s s amj)

=> Min (f(X) =<C , X>)

dk | XA+ XA +...+XxA =b
X 0,X=(x).j=ln




P2 Giai baitoon QHTT 2 bi€n bang phuong

phop honh hoc

Vidu 1: Gidi bai toan QHTT bang phuong phap hinh hoc
Max ( 3x + 5y )

/
2X +y 3

Pk

< y
X 3
x,y O

N



Giai:

| >
[l
o
(3,5)
(29 y = 4
\Q X
0
T
L 2%
A\ ~s

=> X*=(2,4), {(X*)=3%2 +5%4 =26_

P



Bai todn tOng quit:
Gidi bai todn QHTT bang phuong phdp hinh hoc: _ _
Max (ax + by)

/

Dk a. X+ a,y b

1

X,y 0

Buécl: Dung cac dulng thang a,. x+ a, y= b,
Budc 2: X4c dinh mién phuong 4n
Budc 3: Dung duOng dinh mUc ax +by =f
f = BSCNN (a,b)
Budc 4: Tinh+én dudng mUc ax + by =f theo duOng phdp

tuy€n n(a,b) d€ tim Max, tinh ti€n theo chi€u nguoc lai dé
tim Min



Vi du 2: Gidi bai toan bang phuong phap hinh hoc
Max (x + Sy)

( 2x + 3y 12
Pk y 3




E:

K 1,5)
Win

y=3

Két qua: X*=(3/2,3) f(X*)=3/2 + 5%3 =33/2




Vidu 3: Gidi bai toan bang phudng phap hinh hoc
Max (-3x, + X, )

(22X, + X, 8
Dk b X, - 2X, 6
X,X, 0




X2 ,
0,3)

/)
/ e

Két qud: X

* = (0,8), f(X*) = -3%0 + 8 = 8



Vidu 4:  Giai bai toan bang phuong phap hinh hoc
a) Max (-x, +X, )
b) Min (-x, +X, )

(2%, + X, 2
bk J K- 2 X, 2
X, + X, 5

~ XX, 0

Két qua: a) X,* = (1,4) =>Max (-x, +x, ) =3
b) X,* = (4,1) => Min (-x, + X, ) =-3




Vidus: Max (-x, + X, )

p
22X, + X, 2

bk < -x;, + 2x, 3

X, X, 0
.

Két qud: X,* = (4/3, 14/3) => Max (-x, + x, ) = 10/3




P 3 Tinh chat cUa bai toan QHTT
1.M0Ot sO khai niém vé giai tich 10i:
T6 hop 16i:

Cho x,, X,,..., X R®

n

X= x+ X+...+ x,,0 1 ;=1
duoc goi 1 biu dién dudi dang tO hop 16i.

Tap hop 16i:
Llataploi< x,y L=>x+(- )y L, 0 1

Tap L dudc goi 1a tap 16i n€u viéc chilra 2 di€m trong tap 16i thi n6
chlra doan thang noi gilta 2 di€m d6




Diém cuc bién (Pinh): La diém khong thé bi€u dién dudi
dang t0 hop 10i thuc su cUa 2 di€m nao trong tap do.
Da dién 16i: Cho cdc diém x,, X,,...,x, R" Tap hagp tat
cd cac di€m X 12 t0 hgp 10i cla cic di€m da cho goi 1a da
dién 16i.
{ X,, Xp--., X, } £0i la hé sinh.
Biéu dién da dién 10i:

X D:X= X, =1,0 . 1.



2. Tinh chat cUa bai toan QHTT.

Xét ba1 toan QHTT:

Min( f(X)=C X))
dk AX=b
X 0

\

Tinh chdt I: Tap phuong 4n cUa bai toan QHTT 1a tap 16i.

Dinh nghia: Di€m cuc bién cla tap phuong 4n bai todn QHTT goi 1a
phUOng an cuc bién.

PhuoOng an X=(x;) g01 la bi chdnnéu  s0O thuc g sao cho X; d,
j=1..n.
Tap phuong 4n dugc goi 1a bi chdn néu  phuong 4n di€u bi chan.



Vidu 1: Xét bai toan QHTT

Min (X, - X, - X;)

3X,- 7x,+ 3x;+x, = 2 (1)
X, + 2X,— X, =1 (2)
2X,+ X, + 2X, =6 (3)

X;» Xy, X3,X, O

’

ChUng minh rang: Tap phuong 4n bi chan.
Gidi:
Cach 1: Nhan 4 v&ipt (2), cOng vé vdi ve ta co:
X +2%,+X;+x,=12, x;, 12 j=1.4 =>dpcm
Cach2: Nhan 6 v6i pt (3), cOng vé vGi ve ta co:
14x,+ x,+ 14x;+x,=39, x;, 39, j=l.4.
=> dpcm




Tinh chét 2: Néu tap phuong 4n cUa bai todn QHTT la da
di€n 10i thi c6 it nhat 1 phuong 4n cuc bién 12 phu'ong 4n
t6i Uu.

Tinh chdt 3: Néu bai toan QHTT c6 phuong 4n tOi Uu thi ¢d
it nhat 1 phuong 4n cuUc bién 1a phuong 4n tOi Uu

Tinh chdt 4: Phuong 4n X =(x;) 1a phuong dn cuc bién < cic
vectd cOt A, tudng Ung vOi cic x, >0 1a ddc 1ap tuyén tinh.




Vi du 2: Xét bai toan QHTT

Min ( X, - X, - X;)

(3%, - 7X, + 3X,+ X, = 2
dk X+ 2X, - X, =1

2X,+ X, + 2X, =6

X%, X5,%, 0

bi€m X = (0,8/5,11/5 , 33/5) c6 phai 1a phuong 4n
cuc bién khong?

Ti*m pacb tuong Ung v3i cOsG A A A, .



Giai:
Ki€m tra xem X c6 phai 12 phuOng 4n khong?
Taco:  3*0-7*8/5+3*11/5+33/5=2

-0+ 2*8/5-11/5 =1
2*%0+ 8/5 +2*11/5 =6
=> X la phUOng an

Tai phuOng an X taco : X,, X, , X,>0nén
=>Xét cOsG A A, A,

-7 3 1
Taco: |ALA A= 2 -1 O =5 0
1 2 0

=> A,A,A, dOclap tuyén tinh => X 1a pacb.



Kiémtra A, A,A, 1addclap tuyén tinh?

3 -7 1
Taco: |A/AAI= -1 2 0 | =5 O
2 1 0

=> A, A, A, dOc 1ap tuyén tinh => x,x,,x,> 0 va x,=0
Thay x,=0vao diéu kién rang bulc ta c6 hé phuong

tri nh3x, - 7x, + x, = 2 x,=11/5
X, + 2X, =1 => X,=8/5
2X,+ X, =6 x,= 33/5

Pacb X=(11/5,8/5,0, 33/5).



Téng qudt: Kiém tra X =(x;) la phuOng an cuc bién?

Budc I: Ki€m tra X 1a phuong 4n.

Budc 2: Tai X ¢6 x>0 thi xét {A, } ¢6 dOc lap tuy€n tinh hay
khong?

Budc 3: Két luan.

Hé qua: SO toa dd duong cUa pacb c6 tOi da khong qui sO phuong
trinh dOc 1ap tuyén tinh.

SO phuong 4n cuUc bién cUa bai todn QHTT 13 h{tu han.

Khdi niém:

Phuong 4n cuc bién c6 dU m toa d0 dudng g0i 12 phuOng 4n cUc
bién khong suy bién.

Bai todn quy hoach tuyén tinh dudc goi 1a khong suy bi€n néu tat cd
cac phuong 4n cuc bién déu khong suy bién.




Vidul: Xétbaitoan QHTT:
X, + X, + X, =4
Dk X,—X, =0

X, Xy, Xy, O

\

X1=(1,1,2) 1a phuOng an.
X2=(0,0,4) 12 pacb suy bi€n vi c¢6 1 toa d6 duong ma cé 2 pt.

X3=(2,2,0) 12 pacb khong suy bién vi cé 2 toa dO duong v ciing
c6 2 phuong trinh di€u kién.
X4=(3,3,-2) khong phai 12 phuOng 4n.



Tinh ch@t 5: Né€u bai todan QHTT c6 2 phuong 4n tdi Uu khic nhau
thi bai todn c6 vd sO phuong 4n tOi Uu.

ChUng minh: Gid sUX,,X,la2patuva X, X..
TaxétY= X, +(1- )X, O 1.
Vi X, X, la phuOng an tOi Uu nén f(X,) = Min 1(X),
f(X,) = Min {(X)=> {(X,) = {(X,).
== f(Y)= {(X)+{- )I(X)
= f(X,+(1- )f(X)
= {(X2) =Min {(X) => Y la patu' => dcpcm




Tinh chét 6: Di€u ki€n can va dU d€ bai todn QHTT c6 phuong 4n
tOi Uu 12 hAm muc tiéu bi chdn va tap phuong 4n

Vidu 2: Xét bai toan QHTT
Max (2x,+ 3X,)

4X,+ 2X,+ X;=5
dk X, +3x, =1
“x. 0,j=1,223

J

Tim tat cd cdc phuong 4n cuc bién.
CMR bai todn c¢6 phuong 4n tOi Uu.
Tim phuong 4n tOi Uu va gi4 tri tdi Uu.



+ Xét A A,
Ta co: 4 2
1A Al = 10 0
1 3
Nén A, A, ladOc lap tuyén tinh => x, x, >0 va x,= 0.

Thay vao di€u ki€n rang bulc ta c6:

4x, + 2x,=5

L X, +3x,=1

Suy ra: x,=13/10 va x,=-1/10 <0 (Loai)



+ Xét A A,

Ta co: 4 1
1A Al = -1 0

1 O

Nén A, A, ladOc lap tuyén tinh=> x, x, >0 va x,= 0.

Thay vao di€u ki€n rang bulc ta c6:

4, + x,=15

X, =1

\

Suyra: x,=1 va x;=1
=> Pacb X=(1,0, 1)



+ Xét A A,

Ta co: 2 1
A A, = -3 0

3 0

Nén A,A, ladOc lap tuyén tinh=>x, x, >0 va x,= 0.

Thay vao di€u ki€n rang bulc ta c6:
2X,+ X,=5
. 3%, =1

Suy ra: x,=1/3 va x,=13/3
=> Pacb X=(0, 1/3, 13/3)



Suy ra:
Tat cd cac pacb cla bai todn da cho 1a:
X1=(1,0,1)lapacbv8icOsG A A, .
X2=(0,1/3, 13/3) 1a pacb vGi cGsG A A, .

b) TU ciu a) ta ¢c6 X1=(1, 0, 1) 1a pacb => Tap phu0ng 4n
la :
Mat khéc:
Tu phuGng trinh x, + 3x, = 1 => x, = 1 - 3x,.Thay vao
ham muc tiéu ta co:
f(X) =2x,+ 3x,=2(1 - 3x,) +3x,=2-3x, 2
do x, O.
Nén theo t/c 6 => dpcm.



¢) Thay cac pacb vao ham muc ti€u , ta co:
f(X1) =2*0+ 3*1/3 =1
f(X2) =2*14+3*0 =2
Vi {(X1]) < £(X2) =>{(X*) =1(X2) =2 va X*=(1,0,1)



Vidu 3: Xét bai toan QHTT

Min ( x,— X, - 3X,)

(

X, + 2X, - X+ X =1
dk -4X, + X, + 2%, - X = 2
3k, — +X,+ X, =15

v x, 0,)=106

Diém (0,5/3,4,7/3,0,0) c6 phai la pacb?
Tim pacb Ung vOicOsG A, A, A, ?

CMR tap phuong 4n bi chan ?

CMR bai todn c¢6 phuong 4n tOi Uu ?



a) # Kiém tra X = 0,5/3,4,7/3,0,0)1a phuOng an?
0 +2%*5/3 -7/3 +0

~1
L 4%5/3 +4+2%7/3 0 =2
3%5/3 +0 +0 =5

Vay X la phuong an .
#Tai X, taco:Xx,, X;,x,>0
=>xétcO0s@ A, A A,

2 0 -1
IAAA =1 1 2[=3 0
3 0 0

A, A, A, ladOc lap tuyén tinh => X la pacb.



b) Xét A, A, A,

2 -1 1
IA,A Al =[4 2 -1]=-3 0
3 0 1

A, A, A, ladOclap tuyén tinh =>x,, x,, x;> 0 va

X,=X;=X,=0



Thay vao di€u kién rang buOc ta c6 hé phuong trinh :

(2%, - X, + x; =1
<4Ax, +2%x, - Xi =2
3x, + Xs =5
.
g
X,= 1/3
= < x,=11/3
\X5=4

Suy ra pacb Ung v@icOsG A, A, A, la:
X=(0,1/3,0,11/3,4,0).



c) COng v€ vbi vé cla 3 phuong trinh trong di€u ki€n rang
buOc, ta co:
X+ X+ X3+ X+ X5 +X, =8=>X;, 38 j=1..6

=> dpcm

d) Tu cauc)tacox, 8=>f(X)=x,-x,-3x; 8
va tU ciu a) => Tap phuOng dn => dpcm



3. Cong thuc sO gia ham muc tiéu

3.1 Co's@ 1y luan cua phuong phap don hinh:
Dua vao 2 nhan xét sau:
# Né€u bai toan QHTT c6 phuong 4n tOi Uu thi c6 it nhat 1
phuong 4n cuUc bién 1a phuong 4n tOi Uu.
# SO phuong 4n cuc bién cUa bai todn QHTT 14 h{tu han.

Xay dung thudt todn don hinh gdbm 2 giai doan:

Gdl: Tim phUOng 4n cUc bién xuat phit.

Gd2: Ki€m tra di€u ki€n t0i uu d0i v&i phuong d4n cuc bién
xudt phat. Néu ding d6 12 phuong 4n tOi Uu, N€u sai thi xay
dung phuong 4n cuc bién mdi va ki€m tra di€u ki€n t0i Uu
doi véi phuong 4n nay.



Xét bai todn QHTT
Min (f(X) = CX)

dk

\

AX = b
X 0

\

Trong d6 ma tran A ch(ra ma tran don vi

/10\

\O 1/ mxn



Vidu 1: Xét bai toan QHTT v&i diéu kién

roX - 2x,= 2
X, + x,=4
X, - X, =1

. x. 03=1234

J
Tim pacb xuat phat.

Giai:

Tac6 : Ma tran don vi E= (A, A,A,) =>Tap chisd
J= 1,23 ==x,=b=2,x,=b,=4,x,=b,=1, x,=0
=> pacb xuat phat (2,4,1,0).



TOng quat: Tim pacb xuat pht:
Tim ma tran don vi E = (A,), Tap chi s0 cd sG]
Pacb xuat phit X = (X;)

b, Néuj J

0 Néuj J



Vi du2: Hay tu cho 1 vi du vé bai toan QHTT dang chinh tac,
trong d6 ma tran A ch(fa ma tran don vi. Viét pacb xudt phat tU
vi du dé.

3.2 Cong thutc sO gia ham muc tiéu:

Gia sur X = (x,) 1a pacb

f(X) = C.x,

k J

f(Xi)= Cyx,

k J

Pt = f(X)-C = Cx,-C

k J

=> Biéu thUc trén g0i 12 cdng thic sO gia ham muc tiéu.



3.3 Bang don hinh

Gg J

Bang

Co sO

£(X)




Vidu I: Cho bai toan QHTT
Min (x, - 2X,- 3X;)

/

3X, +X, =6
dk  J -2x,  +X, = 1
X, + X, =3

~x 0, =14
Tin7h ; tai pacb xuat phit.
Giai:

TacomatrandonviE= (A, A, A),J= 324 .
X;=6,x,=1,%x,=3,x,=0
Pacb xudt phat X = (0, 1,6, 3)
Taco:C,=1,C,=-2,C,=-3,C,=0



Lap bang don hinh:

Bane | CO sG C 1 2 = 0

ang S -
j A, A, A, A,
A, 3 3 0 1 0
A, 2 2 ] 0 0
A, 0 1 0 0 1

I

-6 0 0 0




Vidu 2: Cho bai toan QHTT

Min (-2X,+ X, - X;)
-

- 3%, +X, = 1
Dk b X, + 2X, =7
X, ___ +XxX, =2

“x; 0, =14

Tinh ; tai1 pacb xudt phat.
Giai:
TacomatrandonviE=(A, A, A),J= 3,14
X, =1,%x,=7,%x,=2,%x,=0
Pacb xuat phat X =(7,0, 1, 2).
Taco:C,=-2,C,=1,C,=-1,C,=0



Lap bang don hinh:
Bang |COsd| x. C. -2 1 -1 0

A, | 1 | sl 0 | 3| 1 0
I | A | 7 | 271 2 0 0
A, | 2 0" 0 1 0 1

0 | 2 | 0 0

Pinh Iy1: (Tiéu chudn t6i Uu)
Néu tai pacb X = (X;) O mO1
Uu

0 thi* X 12 phuOng 4n tOi

J



Vidu 3: Cho bai toan QHTT
Min (X, + 2X, - X,)

X, +2X, =5
bk X, +Xx, =2
< X, + X, =1
x, 0,j=14
-

Ki€m tra pacb xuat phat cé phai 1a patu khong?
Giai:
Tacomatrandonvi E=(A, A, A),J= 1,43
X, =5,x,=1,%x,=2,x,=0
Pacb xuét phat X = (5,0, 1, 2).
Tac6:C,=1,C,=2,C,=0,C,=-1



L.ap bang don hinh:

Bang | CO sO C, 1 2 0 -1
A | A | A | A

A, 1~ 1 2 0 0

I A, 1T 0 1 0 1
A, 0T 0 -1 1 0

0 -1 0 0

Tai pacb xudt phit X = (5,0,1,2) thi 0j=14

Day 1a phuong 4n tdi Uu




Vidu 3: Cho bai toan QHTT bang phuong phap don hinh
Min (X, + X, + X;)

- X, + X, +2X, =2
dk => X, - X, +X; = 3
<
2X, —+X, + X, =4
X 0, j=1,5

?

Giai:

Tacomatrandonvi E=(A A A),J= 2,54
X, =2,%X=3,%X,=4,x=%,=0
Pacb xuat phat X =(0,2,0,4, 3)
Taco:C,=1,C,=1,C,=1,C,=1



Lap bang don hinh

& A, a1 |[C2
A, 1| o | -1
N 2 | o |1

? i
A, ARV
A, 12 |12 ] o
A, 5/2 | -1/2 0
Taibangll . 0,nénX*=(0,0,1,3,4)

fOX*) = 1




4. Thuat toin don hinh

Budc 0: Tim pacb xudt phat X = x),J,C
Budc 1: Tinh j

Kiém tra . 0khong?

Néu ding => X 1a patu
Néu sai sang Budc 2
Bu6c 2: Kiémtra >0, x, 07?
Néu ding => Bai toidn khong c6 patu.
Néu sai sang Budc 3
Budc 3: Chon ,=Max . =>A, vao cOsO

J



Min Aj AL = A, cOs@, x,,1a phan tU
o 00 Xgo X d8

Budc 4: Xay dung pacb X' =(x;") theo quy tac.
X : =X (Tr6 1ai Budc 1)

Va4

Chi y: Phuong phap don hinh gidi bai to4dn tim Min va
chi xét cac dai luong duong



A —_Bétdau —
Thuat toan: '

Gan A.b,C,X
" Tinh ;I Iy

Bai toan
hong co6 pat




Vidu 5: Cho bai toan QHTT

Dk

Min (X, - X, + X; + X+ Xs— X,)

g X, + X, +6x, =9
y 3x, +X, -4 X, + 2x, = 2

X, +2x, + X+ 2%, =6
X 0, j=1,6

SU dung phuong phdp don hinh tim 2 pacb.

St dung phuong phap don hinh ki€m tra pacb th( 2 c6
phai 1a patu khong?

SU dung phuong phap don hinh tinh | tai 2 pacb.

Gidi bai todn bang phuong phdp don hinh.



5. Tim phuong 4n cUc bién xuat phét trong truong
hop tOng quat

Vidu 1: Cho bai toan QHTT

Min ( X, - 2X,+ X;)

Pk - X, + 2X, +X, 5

L X 0, =13

J

Pua bai toian vé dang chinh tac.



Giai: Thém 2 an phu x,x, 0, dua bai todn vé dang chuan

A
A

tac

‘Min (X, - 2X,+ X;)

y 2X, - X5 - X, =2
bk - X, + 2X, +X, +X;=5

~x. 0,j=1,5

J

Tim pacb xudt phat cUa bai todn trén.

Thém an gid taox, 0, v&i T>0 tuy y dua bai to4n vé dang
gid tao:



Min ( X, - 2x,+ X;+ T X,)

p
2X, - X5 - X, + X, = 2
bk < -x; + 2x, +X, + X =5
x, 0,])=16
N

Tacé:MatrandonviE=(A A),J= 6,5
Xg=2,X=5 ,X,= X, = X;= X,=0

Pacbxué'tphétlé:X:(0,0,0,0,S,2).



Vidu2: Cho baitoan QHTT

Min (- X+ 2X,- X;)
p

X, - 2% + X; =1
bk {-X + X, +2x;, =4
x. 0,37=1,3

J
\

Viét pacb xuat phit.



Gidi: Thém?2 angidtaox,x. 0, vGi T >0 tuy y, dua bai
todn vé dang gid tao:
Min ( - x,+ 2X,- X; + Tx, + TX,)
.
X, - 2X,+ X;+ X, =1

Pk < -x, + X, +2X, +x; =4

x. 0,3=1)5

J

N

Tacé:MatrandonviE= (A, A),J= 4,5
X,=1,x,=4 ,x,= X,= x; =0

Pacb xudat phatla: X=(0,0,0 ,1,4).



TOng qudt. Cho bai todn QHTT

n

Min (f(X)= c¢.X.)
p

J]
< aIJXJ — i 1: 1,2,3...,m

Pk il

X 0, X=(Xj) ,1=1,2,3,...n

Trong d6, ma tran A = (a,) ,,, chua chlfa ma tran don vi E.
Thém angidtao x . 0, v3i T>0tuy y, dua bai toan
vé dang gia tao.



n n

Min (£{(X)= ¢x, +T x.,)

bk = _—

- X, 0, X=(Xj) ,]=1,n+m

Nhén xét : n gid tao nham muc dich tao ra ma trdn
don vi v&i hé s6 clUa ham muc tiéu c . =T.




Vidu 3: Cho bai toan QHTT

Min (2x, - X, - 3X;)

/2X1 + X, - X, =3

Dk y X, - X, +2X;+ x, =7
X, -Xy- Xy =1
L X 0,j=14

Vi€t pacb xuat phat.



Giai:
Thém 2 an gid tao x; x,
todn vé dang gid tao
Min (2x,- X,- 3%, + Tx; + T x, )

0 vGi T >0 tuy y. Ta dua bai

/
2X, + X, - X, + X, =3
Dk S K- X, +2X; + X, =7
X, -Xy- Xg— + X, =1

. x  0,5=L6

Ma tran don vi E=( A, A, A,) =>Tap chi s
J= 54,6 =>x5=3,x=7,x,=1,x,=x,=%x, =0
=> pacb xuat phat (0,0,0,7,3,1).



Vidu 4: Cho bai toan QHTT

Min (2x,+ X,- 3 X,)

~
- X, -X, +x, =1
bk < 2Xx,+ X, +x; -Xx, =6
X, - %+ X, =4

~x 0,j=14

J

Tinh ; ta1 pacb xuat phat ?



Giai:
Thém 2 an gid tao x, x, 0 vGi T>0tuy y . Ta dua bai
todn vé dang gid tao

Min 2x,+ X,-3 X, + T x;+ T x,)

~
- X, - X, + X, + X, = 1
bk < 2X,+ X, +X; - X, =6
X, - X—+ X, + x, = 4

~x. 0,j=1,6

J

Ma tran don vi E=( A, A, A,) =>Tap chi s
J= 52,6 =>x5=1,x=6,%x,=4,Xx,=x,=X%x, =0
=> pacb xuat phat (0,6,0,0,1,4)



Ta c6 bang don hinh nhU sau :

2 0 -3 T T
Ban | Co
g | sO A, A, | A, | A, |A6
A -1 -1 1 1 0
I A, 2 1 -1 0 0
A, 1 -1 1 0 1
0 2T+1 | 2T+2 0 0




Nhan xét:
=1+
Néu >0 = >0,

Néu <0 => <0,
Max ; & Max
j>0 j>O

. =0=>DPua vé truOng hgp da biét trudc day.

]

]

J



VY d6 4: Gifli bui to n b»ng ph-—ng ph p ®n hxnh

Min (2x; - 3X; )

- 2%, + X, - X3 =4
§k . X, + X; + X, =2
2%, +2x, =
x 0,j=14

-



Gidi:
Thém 2 angidtaox, 0 v&iT>0tuy y . Ta dua bai todn vé
dang gia tao
Min (2x,- 3x,+ T Xy)

-
2X, + X, - X, =1

Dk < X+ +X;, + X, =2
2X, +2X, + x; =1
X, 0,5=15

Ma tran don vi E=( A, A, A.) =>Tap chi s
J= 245 =>x2=4,x=2,x,=1,x,=%x; =0
=> pacb xuat phat (0,4,0,2,1)



Ta c6 bang don hinh:

bane €O | x| G230 o]
e, A | A | A | A | A

Al 4 | 3 2 1| -1] 0] o0

A, Ll 210 1o 1| 1]o0
T, |1 | 1T 2] 0 |@n o1
° OT-8| 0 |2T+3| 0 | 0

A Loz | 3| 3| 1] 0] 0 |1r

m | A, [32]0 0] 0] 0| 1 |-
a |12 0 1o 1|0 |

2112 11| 0 0 o |t

X#=(0,9/2,1/2.3/2,0) , £(X*)=-27/2




Pinh Iy 4: V6i T >0 tuy y ta co:
Néu X* 1a patu cUa bai todn da cho thi X* = (X*, 0) 1a
patU cUa bai todn dang gia tao.
Néu X* 1a patU cUa bai toan dang gid tao cé x_. >0 thi
bai toan da cho khong co patu.




*Viét bai toan ghtt dang tdng quat. Cho vi du minh hoa.

Vi€t bai toan ghtt dang chinh tac trong trudng hop téng quit.
Cho vi du minh hoa.

*~Néu cic phép bi€n d6i tuy€n tinh dua bai toan ghtt téng quat vé
dang chinh tac. Cho 1 vi du minh hoa céc phép bi€n déi trén.

=~Néu cac budc gidi bai toan ghtt 2 bi€n bang phuong phap hinh
hoc.

*~Viét bai toan qhtt dang gia tao trong trudng hop téng quat.

B It

Cho vi du minh hoa.
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*"Néu c0 sO Iy ludn clla phuong phap don hinh.
*>Phén biét &n phu va &n gia tao. Cho vi du minh hoa.

*"Cho vi du bai toan ghtt dang chinh tac, trong dé ma tran A chua
chtta ma tran don vi. Vi€t phuong an cuc bién xuat phap cla vi
du nay.

"Hay chi ra cac giai doan xay dung thuat toan don hinh.

*Gidi bai toan bang phuong phap don hinh.

B It
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CHUONG 2

Bai toan qui hoach tuyén
tinh dang chinh tac

Giai bai toan ghtt 2 bi€n
bang phuong phap hinh
hoc

Tinh chat cUa bai toan
ghtt

Bai tap ap dung cac tinh
chat

> Cong thUc sO gia ham muc tiéu.

Tiéu chudn toi uu.
*>"Thuat toan don hinh.

< Tim phuong 4n cuUc bién xuat
phat trong trudng hop tdng quit.

>Bai tap ap dung thuadt toan don
hinh.

B It
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P1 Cap bai toan doi ngau khong doi xUng

Xét bai todn quy hoach tuyén tinh:
n
Min(f(x)= ¢x;)

Pbiéu kién:




Bai todn dOi ngau cUa bai todn trén:
m
Min (g(y)=  b;y)
1=1
m
biéu kién: { a,y, < ¢,j=Lln (2



Vidul: Cho bai toan quy hoach tuy€n tinh
Min(2x, — X,)

(X, —X, + X, =4

Di€ukién: < -x,+2x,—-x, =1

- x,20,)=1.3

Vi€t bai toan dOi ngau khong d6i xUng cUa bai todn di cho .
Gidi:

1 -1 1 1 b -1
A: At: -1 2
-1 2 -1 1 -1

Bai todn d0i ngau khong dbi xUng:
Max (g(Y) = jt}ﬁ + 4y,)

Y-y, S 2
diéu kién: y,+2y, £ 0
V. - vVv. < -]



Vidu 2: Cho bai todn quy hoach tuy€n tinh
Min( -2x, + X,)

X, - X, =1
Diéu kién: { -X, + 3x, =3
x. 20, j=1.3

J
Vi€t bai toan dOi ngau khong dbi xUng.
Giai:
Max(g(Y) = y, + 3YQ)

{Y1 Y, S -2
diéu kién: -y,

IA

IA
-

3y,



Nhan xét:

- Néu ham f(X) tim Min thi ham g(Y) tim Max va nguQc
lai

- SO an cUa bai todn nay 13 sO di€u kién cUa bai todn kia

- Ma tran cUa 2 bai toan 1a chuy€n vi cUa nhau



Tinh chdt 1: V&i moi phuong 4n X, Y ta cé f(X) = g(Y).

ChUng minh:

n n m
f(X)= c¢x 2 a;y; X;
1=1 =1 1=1
m n

= ( s Xj)Yi
1=1 j=1
m
= by,
i=1
= g(Y)

=> f(X) 2 g(Y)



Tinh chdt 2: Néu X*, Y* 1a phuong 4n cUa bai todn di cho
va bai todn dOi ngau khong d0i xUng thod man di€u kién

f(X*) = g(Y") thi X*, Y 1a cdc phuong 4n tOi Uu cUa
cédc bai todn tuOng Ung trén.

ChUng minh.

Xét X*,Y theo tinh chat 1:
f(X*)=2¢g(Y), Y
g(Y)=f(X") =>g(Y)2g(Y) Y

=> Y* 1a phuong 4n tOi Uu

Xét X*,Y* theo tinh chat 1:
f(X) 2g(Y)=f(X*) X
=> f(X) = f(X*)
=> X" 12 phuOng 4n tOi Uu.




Tinh cht 3: Néu mOt trong 2 bai todn c6 phuong 4n tOi Uu thi
bai todn kia cling c6 phuong 4n tOi Uu, dOng thoi Min(f(X))=
Max(g(Y)).
Hé qua:

X*, Y* 1a phuong 4n tOi Uu <=> CX*=BY*




Tinh chdt 4: (Tinh léch bi):
PhuOng an X" = (x;") la t0i Uu <=> TOn tai phuong
an tOi Uu
Y*=(y,*) thod man:
m

* A~ kS
1=1 m
. k A o
hoac: x =0n€u a;y; <c
1=1



ChUng minh:
Theo tinh chat 2 va 3: X*, Y* Ia phuong 4n tdi Uu
F(X7) = g(Y™)

n m
f(X) - g¥Y*) = ¢x" - by’
j=1 1:1
n m n
= ox - ( ayx0)yy
j=1 =l i=1
n m
= Xj* ( C; - aini*)
i=1 =1
=0
x; =0
m

ES
¢ 4 Y



Vidu 1: Cho bai todn quy hoach tuyén tinh:
Min(x, — x, — 3 X;)

X, + 2X, - X, + X =1
Diéu kién: -4x, + X, +2X, - X, =2
< _
3X, +Xs+ X, =5
x; 20,j=1..6

-

Su “dung tinh 1€ch bu kiém tra diém X=(0,1/3, 0, 11/3, 4, 0) ¢6
pha1 1a phuong 4n tOi Uu?

Gidi:
Ki€m tra X 1a phuOng 4n:
{ 0+2*%1/3-11/3 +4 =1
4*1/3 +04+2*11/3 -4 =2
3¥1/3+4+0 =5
X 1a phuOng an.



Vi€t bai toan d0i ngau khong dbi xUng:
Max( g(Y) =y, + 2y, +3y;)

Y, <0 (1)
2y, - 4y,+ 3y, <1 (@

. Y, <0 (3)
-y +2y, <-1#)
Y1 - Y2 Y <-3 (5
Y, < 0 (6)

Tai Xtacé X, , X, , X, > 0. Theo tinh 1&ch b thi*(2),(4),(5)
xay tra dau =. Ta c6 hé:

/

{ 2y, -4y,+ 3y, =1 2y, =-19/3
\ _yl +2y2 =—1 L y2 =—11/3
:—3 y3 = -1/3

Yo - Y, TY;



Y=(-19/3, -11/3, -1/3 ) thod min cic di€u ki€n con 1ai cUa hé
phUOng tri" nh

Tinh £(X) = - 46/3

o(Y) = - 46/3
) t(X) = g(Y)
Két luan:

X =(0, 1/3,0, 11/3,4,0) 1a phuong 4n tGi Uu.



Dang 1: SU dung tinh 1éch bu ki€ém tra X= (x;) cO phdi 12 phuong 4n toi
uu? Budc 1: Ki€ém tra X 1a phu‘dng an

Budc 2: Vi€t bai todn dOi ngau khong d6i xUng.

A Budc 3: Tai X ¢6 x; > 0 thi di€u kién j xdy ra ddu bang  gidi

he Y =(y)

Budc 4: Ki€ém tra Y c6 thod min céc di€u ki€n con 1ai. So sdanh
f(X) va g(Y)

Budc 5: K&t luan

Dang 2: Su dung tinh 1éch b1 ki€m tra phuong 4n cUc bién xuat phat X
= (x;) co phai la phuong 4n tOi Uu ?

Thuc hién tu budc 2 dén budc 5.

Dang 3: Su dUng tinh 1&ch bu, tim phUong 4n tOi Uu Y* khi biét phuong 4n
tOi Uu X*

Thuc hién tu budc 2 dén budc 3.
Dang 4: Cho phuong 4n tdi Uu Y*, tim phuong 4n tdi Uu X*.

Budc 1: Viét bai todn doi ngéu khong doi le'ng

Budc 2: Thay Y*—(y ) vao diéu kién j xdy ra dau “<” thi x; =0.
Thay vao di€u kién bai ra gidi hé tim X".



Vidu 2: Cho bai todn qui hoach tuyén tinh.
Min(x, - X, - 3X5)

[ X, +2X, - X, + X =1
Dk: -4X, + X+ 2X, - X, =2
3X, +Xs+ X, =3
X >0, 1=1..5

SU dung tinh 1€ch bu:
a) Ki€ém tra phuong 4n cUc bién xuat phat cé phai 12 phuong 4n
tO1 Uu
b) Cho phuong 4n t6i Uu Y*(-19/3,-11/3,-1/3). Tim phuong 4n tOi
Uu X*

¢) Cho phuOng tOi uu X* =(0,1/3,0,11/3,4,0).tim phUOng an tOi Uu
Y™



Giai:
a)Ta c6 ma tran don vi: E= {A AA} =>]={1,3,6}
x,=1, x,=2, x,=5 =>phuong 4n cUc bién xuat phat
(1,0,2,0,0,5)
Bai todn d6i ngau khong d6i xUng
~ Max(y, + 2y, + 5y;)

Y, <0 (1)
< 2y,-4y,+3y, <1 (2)
Y2 <0 (3

-y, + 2y, <-1 4)
Y- Yt Y353 (05
y; <0 (6)

Tai phuong 4n cUc bién xudt phat c6: x,,X,,x,> 0. theo tinh
1éch bi.




(1). 3. (6) X&y ra ddu “=" vy, =
{ y,=0 => Y(0,0,0)

Y khong thda man di€u kién (4),(5)
=> Phuong 4n cuc bién xudt phat khong phdi 1a phuong 4n tOi
uu.



Bai toan d0i ngau khong dbi xUng.

Max(y, + 2y, + S5y,)
7 <0 (1
2y,-4y,+3y, < 1 (2)
{ Y, <0 (3
-y, + 2y, <-1 (4
LY - Yot Y3530 (5)
y, <0 (6)
Y* =(-19/3,-11/3,-1/3) thay vao di€u kién:
-19/3 < 0
2%(-19/3) — 4(-11/3) + (-1/3) = 1
< 1173 < 0
(-19/3) + 2(-11/3) =-1
C -19/3 = (-11/3) + (-1/3) = -3

-1/3 < 0



Tai (1), (3), (6) xdy ra dau “<” theo tinh 1éch bu:

Ta c6: x,=0, x,=0,x,=0 thay vao hé:
X, +2X, - X+ X =1 - x,=1/3
<—4X2+ X5+ 2X, - X =2 => { x,=11/3
3X, + X5+ X, =5 | x.=4

- X, 20,5=1..6

= X'=(0,1/3,0,11/3,4,0)



Ta1 X* ¢0 x,,Xx,,Xs> 0

ta c6: theo tinh 1éch bu => (2), (4), (5) xay ra dau

__9

2y,-4y,+3y, =1 y,=- 19/3
{ _YI + 2y2 :-1 => y2= -{11/3
Yi- Yot y; =3 y,=-1/3

=> Y =(-19/3, -11/3, -1/3)



P2 Cap bai toan doi ngau khong doi
xUng.

Cho bai to4n quy hoach tuyé€n tinh:

Min(f(X;= CX.)

J]

Bai todn d0i ngau d6i xUng.

Max(g(Y) = by;)

1=1
{ o

=1

Diéu kién: a;, <c,j=l.n



Vidu 1: Cho bai toan quy hoach tuyén tinh:
Min(x, -2x, - X,)
(X, + X;- X, 22

J X,- X3+ X, 25

2x,+x, - x,21
T x, 20, j=1.4

Bai toan d0i ngau d0i xUng:
Max( g(Y) =2y,+y2 +y3)

Y, +y, =1

Piéu kién < y,+y, <-2
C Y1 Y2 <0

<-1

Y TY2- Y



Vi du 2: Viét bai toan d0i ngau doi xUng dang tOng
quat. Cho vi dU minh hoa.

Nhén xét: Cap bai todn d0i ngau doi xUng c6 day du 4
tinh chat cUa cap bai todn d6i ngau khong d6i xUng.




Vidu 3: Cho bai todn quy hoach tuyén tinh:
Min(3x, + 3 X, + X ; — X,)

2X, + X, —X; -2x, 21
Diéu kién: X, + X, +X; - X, =2
x; 20,7=1.4

Biét phuong 4n t0i Uu Y* =(1,2). Tim phuong 4n tOi Uu
X"



Giai:
Ta c6 bai todn d6i ngdu khdng d0i xUng:
Max (y, +2y,)

2y, - 2y, <3
Yt Y, 3

-y, ty, =1
\'2}’1 -y, =-1

bk:

Thay, Y* = (1,2) vao hé trén:

2%] —2%2 <3
<1 +2 =3
-1 +2 =1

S %] —2 < -1



Do di€u kién (1) va (4) xdy ra dau <. Theo tinh 1é&ch bu
thi x, = 0 va x, =0 . Thay vao di€u kién ban dau ta cé:

X, —X; =1 X, = 3/2
X, + X; =2 X;= 1/2

X"=(0,3/2,1/2,0).



P3 Co s& 1y luan cUa phuong phap don hinh doi
ngau
3.1 M@i lién hé gilra bai toan da cho va bai toan doi ngau.
Min ( £(X) = CX)
bk: AX =D
X>0
Bai toin dOi ngau cla bai toan trén:
Max (g(Y)=BY)
bk: AY <C



Né;u X*, Y* 12 phuong 4n cUa bai todn da cho va bai toan doi
ngau thod man: f(X*) = g( Y*) thi X*, Y"1 phuong 4n t6i Uu
cUa bai todn trén.
(Tinh léch bir) Néu phuong 4n X* 12 tOi Uu TOn tai
phuong 4n t0i Uu Y* thod mén:

ATY* <C néuX'=0

(hodc: X*>0néu ATY* =C)



GOi B 1a ma trén cUa phép bién d6i C*=(c),j J
Néu c¢6 phuong 4n cUc bién Y thi tuong Ung phuUong 4n
cUc bién X:
BY =C* Y=CB' <0
BY =b X = B'b
X=(x): x,20 Xlaphuong an t0i Uu.
x, <0, x, =0 baitoian khong c6 phuong 4n tOi
Uu
X, , X,<0 xadydung phuong 4n cuc bién mdi.



Vidu 1:
Gidi bai todn bang phuong phap don hinh doi
ngau.

Min(x, + X, + X5)

f

-X, + X5 - X, +2X, =2
<

Dk X, - X;-X,+X; =1

x; 20,)=1..5




Pua bai todn vE€ bai todn tuong duong:
Min(x, + X, + X.)
- X+ X, -2X, =-2

X
Dk:{ X, -X; - X, +Xs =1
x; 20, j=1..5
Ma tran don vi E =(Al, A2), J={1,2}
X, =-2,X%=1,Xx,=0,x,=0 ,x,=0
PhuoOng an cuc bién xuat phat: X =(-2, 1,0, 0, 0)

c=0,¢c,=0,c,=1,¢,=1,¢cs =1



Lap bang don hinh:

1
0 0 1 1

sé J A
J AL A | A | A
A, 2 1 0 -1 1 2
A, 1 0 1 -1 -1 1
| 0 0 -1 -1 -1
A, 1 12| 0 12 | -12 | 1
A, 0 1/2 1 | 32| -12 | 0
I 1 12 0 |12 | -32 ] 0




Taibangllcé x 20

X*=(0,0,0,0,1)
f(X*) = 1.



Ve Ve

Chu y:
Phuong phdp don hinh d6i ngdu gidi bai todn tim min va
chi xét cdc dai luong am.

Tinh Y'=( ;+C,),j J-tap chisO ban dau, gid trj lay &
bang cuOi.
Yi=(  +C, ,+C,)=(1/2+0,04+0)=(-1/2,0)
g(Y')=-2y,” +y, =(-2)*(-1/2) + 0= 1.



Dinh Iy 1: Néu tai phuong 4n cuc bién Y* = C*B-! ¢6 tuong Ung X*
=B'bma x, 0 thi X", Y"1a phuOng én tOi uu.

Dinh Iy 2: Néu tai phuong 4n cuUc bién Y* = C*'B-! cé tuong Ung
X=B'b,ma x,<0Ova x, 20 thibaitoan khong co phuOng an
t6i Uu.

Dinh I¥ 3: Néu tai phuong 4n cuUc bién Y* = C*B-! ¢ tuong Ung
X=B'bma x <0, x,<0thico th€ xay dung phuOng 4n cuUc
bién mOi




3.2 Thuat toan don hinh doi ngau.
Budc 0: Tim E = (A) ma tran don vi J, Phuong 4n cuc bién
xudt phat
X =(x))
Budc 1: Tinh
Ki€m tra X; 207
Néu ding X la phuOng 4n tOi Uu
Néu sai thi sang BuGc 2
Budc 2: Kiémtra x,<0, x,>07?
Néu ding Bai toan khong ¢ phuong 4n tOi Uu
Néu sai sang Budc 3




Budc 3: ChonMin x,=x, A racdsO
x;<0

J q
Min = Aq vao cO sO

ij< 0 ij qu

X, 12 phan tU quay.
Xay dung phuong an cUc bién mdi X theo quy tac da

biét
X =X’ tr6 1ai Budc 1.



Vidu 2: Gidi bai toin bang phudng phép don hinh doi
ngau

~ Min(X, — X, + X; + X, + Xs)

) 2X, + X5 - X, + 3X; =6
X, + X, -Xs =3
Pk 4x, + X, - X, +2 X, =5

x; 20,)=1..6



Giai:

Pua bai todn vE€ bai todn tuong duong:

Min(x, — X, + X; + X, + X, )
-

2X, + X, - X, + 3X, =6
J X, - X, +X, =-3
bk: | 4x, +x, - X, + 2 X, =5
Tx,20,j=1.6

Ma tran don vi: E =(AAA)), J={3,6,2}
X,=0,x,=5%x,=6,%x, =0,x,=0,x,=-3
PhuOng an cuc bién xuat phat X =(1,5,6,0,0, -3)

c,=1l,¢c,=-1,¢c,=1,¢,=1,¢c,=1,¢c,=0.

Lap bang don hinh:



f(X*)

C—

=

Ben
g




Tai bang 2 ta cd x; 20 X'=(0,8,9,3,0,0)

f(X*)=4

Y'=( ;+C;, +C, ,+C)
=0+1,-1+0,0+(-1))
=(1,-1,-1)

g(Y") =6y, -3y, +3y;’

= 6%1 -3%(-1) + 5(-1)
= 4.



*~Viét cap bai toan ghtt ddi ngdu doi xUng dang téng quat. Cho
vi du minh hoa.

*>Viét cap bai toan ddi ngdu khong doi xUng dang tOng quat.
Cho vi dUu minh hoa.

*>Cho vi du minh hoa vé cap bai toan doi ngau doi xung (hoac
khong dOi xtUng). Néu nhan xét vé cap bai toan doi doi ngau
(hoac dOi xung).

B It
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“INéu cac giai doan xay dung thudt toan don hinh doi ngau.
*~Néu moOi lién hé gilra bai toan ghtt da cho va bai toan doi ngau.
"Néu c0 sO Iy ludn clUa phuong phap phan phoi

> Gidi bai toan bang phuong phap don hinh ddi ngau.

B It
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Bai tap

Bai 1: Cho bai toan qui hoach tuyén tinh
Min(3x +4x2+2x +x +5x )

(

X, -2x, =X, +x, +x+x, =-3
diéu kién X, =X, -X; + X, + X, +X =-2
X, +x, -2x+42x, -3x; +x ; = 4
\ y —
x;, Oy=1.8

a.Viét phuong an cuc bién xuat phat va cac gia tri C;
b.Bang tinh 1&ch bu cUa cap bai toan dOi ngau, hiy ki€m tra
X=(0,0,3,0,0,0,1,10) c6 phai la phuong an t0i uu?

B Ietite
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¢.Cho Y*=(-2,0,0) 1a phuong an t0i Uu cUa bai toan dOi ngau.
Bang tinh 1&€ch bu hiy tim phuong an t0i Uu X* va gia tri t0i uu
f(X*) cUa bai toan trén.

d. Gia st c6 tép vin ban sn.txt chlra cac sO nguyén la ma tran A
cUa bai toan trén. Lap chuong trinh 1am cic cong viéc sau:

-Doc dirliéu tu tép vao ma tran A, In ma tran A.

-Tinh va in ra cac Aij tai pacb xuat phat.

Bai 2: Lap chuong trinh gidi ciu a,b,c.

B It
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Bai 3: Giai bai toan qui hoach tuy€n tinh bang phuong phap
don hinh doi ngau:

Min(x +x +x)
(X, -x; +x,-2x=-10
Diéu kién < X, -X; -XF4x.=6
_ x, 0, j=I.5.

Bai 4: Lap chuong trinh gidi bai toan bang phuong phap don
hinh doi ngau.



CHUONG 3

Bai todn van tai *>C0 sO Iy ludn clla phuong phap
Tinh ch&t cla bai toan Phanphoi

van tai > Thudt toan phan phoi

Bai toan van tai dang s Cau hoi va Bai tap ap dung
bang thudt toan phan phoi.

Cac phuong phap tim

phuong an cuc bién xuat
phat

B It
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D1. Bai todn van tai.

Can van chuyén mOt loai hang tU n kho vé m n0i tiéu thy. Biét
lugng hang tai kho thu'j la ay, lugng hang can ti€u thu tai diem 1 la
b,. C;; 1a cuGc phi van chuyén trén 1 d0n vi hang tU j -> i.

Hay tO chu'c Van chuyen hang sao cho phat hét thu dU, sao cho c6
tOng cudc phi van chuyén 1a Min.



M6 hinh toan hOc:
GO1 x;; la lugng hang chuyén j ->i
Min(f(X) = C; x;;)

1,]
~ m
Xij :aJ
1=1
Dk: < n
X;; =b
- =1



Nhan xét:
MO hinh bai todn van tai 12 mo hinh bai todn quy hoach tuyén
tinh dang chinh tac nén c6 th€ gidi bang phucng phap don
hinh nhung c6 ¢6 m + n 8n va m + n phuong trinh. Nén ta phai
tim thudt todn hi€u qud hon dé€ giai.




D2. Tinh chat cUa bai toan van tai.

Tinh chét I:
Bai to4an van tai c6 phuong 4n tOi Uu  cAn bang thu phat.
Nghiala: n m




ChUng minh:
* Gia sU bai todn van tdi c6 phuong 4n tOi Uu:

X; =&, x; = a(D)

1
1 1,] J
X.. = b. X, = b (2

* Bai toan c6 phuOng an t0i Uu -Tap phuong 4an khéc
rong
- f(X) bi chan







X = (x;,) 1a phuong an t6i Uu.

f(X) = Cii X;
1,]
a, = b=L
j 1
Ta co: X; = a =L
L) J
X;; <L
batMax ¢;;=c¢
(1))
f(X)= ¢;x; £ n*m*c*L
1,]

f(X) bi chan dpcm.



Tinh chat 2:

Hé phuong trinh:
C Xy T4
1
<
Xii = b,
T

C6 m + n — 1 phuong trinh dOc 1ap tuy€n tinh.

Hé qud: Phuong 4n cuUc bién cUa bai todn van tdi c6 sO tod
d6 duong tbidalam +n -1.




3. Bai toan van tai dang bang.

Vidu I:

Cho bai todn van tai dang bang:

11

e

S




Vidu 2: Cho bai toan van tai dang bang:
a. Tim k d€ bai todn c6 phuong 4n tOi Uu.
b. Tim mOt phuong 4n cUc bién xudt phit.

A
Ay
A




Giai:
a. Bai todn c6 phuong dn t6i Uu :
8+9+10+k=6+7+17+10
k=13
b.TOng qudt:
Tai1 0@,)) :
- X;; 1a lugng hang tU j dén i

- ¢;; 1a cudc phi hodc don vi hang tU j dén

Néu x. ;>0 thi O(1,)) dugc chon
x;; =0 thi O(1,)) bi loai.



Khdi ni€m chu trinh:
MOt tap dugc sap th( tu cdc 6 dugc chon cla bang
van tai dugc goi 1a mOt chu trinh n€u thod man céc di€u
kién sau:

- Hai 6 dugc chon nam trén cing mOt hang hay mOt
cOt.

- O dau tién va 6 culi cung nam trén mOt hang hay
mOt cOt.

- Khong c6 3 6 nao nam trén mOt hang hay moOt cOt.

Tinh chat 3:
Phuong 4n bai to4dn van tai 1a phuong an cuc bién khi va
chi khi cdc 6 dugc chon khong l1ap thanh chu trinh.




b4. Cac phuong phap tim pacb xudt phat.

4.1 Phuong phap goc Tay Bac.
Vidu I: Cho bai todn van tai dang bang. Tim phUOng 4n
cuc bién xudt phat theo phuong phdp géc Tay bac va tinh
cUGc phi tai phuOng 4n nay.

—

o o
i

16




Cdc buoc tim phuong dn cuc bién xudt phdt:

BuGc 1: Phan phOi lugng hang tOi da vao 6 géc Tay Bac
Budc2: “Xod” cidc hang, cic cOt hét khd ning phan phoi
sau d6 trd lai Budc 1 v&i c4c 6 con lai.




Vidu2: Cho baitodn van tai dang bang:
Tinh cudc phi van chuy€n tai phuong 4n cUc bién
xudt phat theo phuong phap géc Tay Bac.

10 |\ \ 10
aaws

Cudc phi van chuy€n: 5%2 +7%3 + 2%6 + 4%6 + 10*5 = 117




4.2 Phuong phap géc Cudc phi toi thiéu.
Vidu I: Cho bai todn van tdi dang bang.
a. Tim k d€ bai todn c6 phuong an tOi Uu?
b. VGi k tim dugc & ciu a, tinh cu@c phi van chuyén tai
phuong 4n cUc bién xudt phét theo phudng phap cudc phi
tOi thi€u toan bang.

w

10
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Cdc budc tim phuong dn cuc bién xudt phdt:

Budc I: Phan phOi lugng hang tOi da vao & c6 cudc phi bé
nhat.

Budc 2: “Xo4” cac hang cic cOt vao hét kha niing phan phoi
sau d6 trd lai Budc 1 doi vOi cac 6 con lai.




Vidu 2: Cho bai toan van tai dang bang:
Tinh cudc phi van chuy€n tai phuong 4n cUc bién
xudt phat theo phuong phap cudc phi tOi thi€u toan bang.

CUdqc phi: 3*%1 + 4*1 + 5%3 + 3*2 + 5%7 = 63



4.3 PHUONG PHAP VAUGEN.

Vidu I:

Cho bai todn van tai dang bang:

N

—

00)

NN B

i R e



Cdc buéc tim phuwong dn cue bién xudt phdt:

Budc 1: V3Gi mOi hang va mOi cOt tinh d0 chénh
1é€ch cla 2 cudc phi bé nhat, chon hang hay cOt c6 dO
chénh 1&ch 16n nhat, phan phoi lugng hang t6i da cho 6
c6 cuOc phi bé nhit.

Budc 2: “Xoa” cic hang cic cOt hét kha ning
phan phoi sau d6 tré lai Budc 1 véi nhiing 6 con 1ai.




Vi du 2: Cho bai todn van tai dang bang:

a | 7 5 18
b
10 |7 \ 3
ANAVARE
11 |\ 5 6
ANAVARY
9 |\ \/9/
6 4 3 1 1
4 2 1
2 1

Tinh cudc phi tai pacb xuat phat theo phUong phép
Vaugen:

Cudc phi: 7*1 + 5%2 + 3%9 + 6%2 + 9*3 =83



D5. Co s@ Iy luan cUa phuong phap phan phoi.

Xét bai todn van tai:
Min(f(x) = C..X.. )

i1 ]

PK: < x.. =b.




Bai todn d0i ngau cUa bai todn trén:
Max(g(u,v) = au; + by,
bk:  u +v,<¢;,

bat , =u+v,—c;
Tai O(l,]) duoc chon ;=0
Xét ;taircaco bi loai.
Giadi timu, , v,
tai cac 6 dugc chon u, + v, = ¢;;
Hé phuong trinh trén co tOidam+n—1 Ehu‘o‘ng trinh, sO §n
m-+n. Do d6 ¢6 vo sO nghlem phu thubc lan nhau. Ta chi can
mOt bO nghiém dé tinh ; cac o bi loai. D€ cho don gidn

chon u; , v; nao do bang O.



Vidu 1: Cho bai todn van tai dang bang.

Tinh ; ta1 pacb xuat phat theo phuUGng phap goc Tay Bac.

u=1

u,=2

u,=0

5

10 "/ 3 [ \

11 \ 2 [
4

9 \ 9

o e
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S NE | B




- Tim phuong 4n cuc bién xudt phat theo phUong phdp
g6c Tay Bac.
- Tim u;, v

- Tinh

1]



Dinh Iy 1: (Tiéu chudn t6i Uu)
N€u tai phuong 4n cyc bién X =(x;)c6 ,<0thi X1a
phuong 4n tOi Uu.

Dinhly2:  NeEutaipacb X=(x;) ,,>0thi c6 thé xay
dung phuong 4n cuc bién mGi X' = (x;)).



Vi du 2: Gidi bai todn bang phuong phap Phan phoi.

D

u,=6 u,= u, =7 u,=
3 8 10 9 5
b
12 |3
\ 3 / / 5
7 2
R
13 4 / -9
8 \ / \
4 6
7 0
\ 7 \-7
1 0




Giai:
- Tim phuOng dn cuc bién xp theo phuGng phdp culc
phi tOi thi€u toan bang.

- Tim u, ,v;

- Tinh . t@i c4c 6 bl loai.
Chon 6(1,1 ) vao chu trinh.
Lap chu trinh V = {(1,1),(1, 3),(2,3),(2,1)}
L C L C
V= {(L1.(2.,3)]
Ve=1(1.3), 2,1)}
Chon Minx;;, =x,;=4
(1)) Ve



(1)

V.=

u=3 =35 u=4 u=2
3, 8 10 9 5
b
12 -3
IAE / \ / 5
7
> / /
13 -1 -6
4 \ 9
4
2
7 -3 -9 -7
\ 7 \




Taibang?2: ..<0

1]

F(X*) = 4%3 4 3%5 + 5%2 + 4%1 + 9% +7%] = 66
G(U,V) = (£(3,5,4,2),(0,-2,-4)) =66



Thudt todn phan phoi:
Budc 0: Tim phuong 4n cUc bién xuat phat X= (x; ;) theo 1
phuong phép da biét.
Buoc I: Timu,, v,. Tinh ;tai cdc 6 bi loai.
Kiém tra . ;=07
Néu ding X 12 phuong 4n tOi Uu.
Néu sai sang budc 2.
BuGc 2: Max = ,,0(p,q) vao chu trinh

1]

ij> >0
Lap chu trinh V, V,,V_..
Chon Min x;; = X
1)) Ve



Xay dung phuong dn cuc bién méi X' = (x’;))
X n€u (ij) V
X, = X;;+x,n€u(ij) V.

X — X néu (i,j) Vv,

N~

X=X trd 1ai Budc 1.



*>Viét mo hinh todan hoc cla bai toan van tai dang téng quat. Cho
vi du minh hoa bai toan van tai dang bang.

Vi€t cap bai toan dOi ngau cUa bai toan van tadi trong trudng
hop téng quat. Cho vi du bai todan van tai dang bang 2x2. Viét bai
toan dOi ngau cUa bai toan do.

"Néu cac tinh chat cUa bai toan van tai.

*~Néu di€u kién d€ xiay dung phuong an cuc bién méi X°. Cong
thUc tinh phuong 4n cuc bién m@i X’ tu phuong an cuc bién X.

i F et

*~Gidi bai toan bang phuong phap phan phoi.
> |
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Bai 1: Gia sU da c6 tép Mta.txt, Mtb.txt, Mtc.txt chtta cac sO

nguyén la a;, b, ¢, cla bai toan van tai. Lap chuong trinh doc dir
li€u tU tép vao cac mang a,b,c va in ra man hinh cic mang dé.
Ki€m tra pacb xudt phat theo phuong phap cudc t6i thi€u toan

bang c6 phai la patu?

5" Bai 2: Lap chuong trinh gidi bai toan van tai.

B It
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