3. Cip bai toan d6i ngau

3.1 Khai niém

3.1.1 M6 hinh ciap bai toan doi ngiu

Bai toan g6c: Mot doanh nghiép san xuit ra hai
loai chi tiét A, B. S6 chi tiét A va B can dung la
138 va 101. C4c chi tiét dugc ché tao theo 3 céch:
* Cach I: Tao dugc 12 chi ti€t A, 7 chi tiét B véi
chi phi 12 24 don vi tién.

* Cach II: 8 A, 11 B, 26 don vi tién.

* Cach III: 15 A, 9 B, 23 don vi tién.

Hay tim cach san xuit cédc chi tiét sao cho tong
chi phi 1a thap nhat?



Goi X1, X9, X3 12 s0 lan 4p dung cach I, II, III.
Ta c6 bai toan QHTT:

f(X) = 24X1 + 26X2 + 23X3 — min
((12x; + 8%, + 15x3> 138
< 7X1 + 11X2 + 9X3 > 101

x>0 (j=1,3)

Bai toan déi ngdu: Xét md hinh trén. Giad sl c6
ngudi mudn ban hai loai chi ti€t A va B cho doanh
nghiép. VAy ngudi nay phai dinh gid cdc chi tiét
nay la bao nhiéu dé doanh nghiép dong y mua va
tong so tién ma nguoi nay thu dugc 1a cao nhAt.




Goi y1, yo 12 gid mot chi tiét A, B do ngudi ban 4n
dinh. Theo ¥ nghia thuc t€&, ta c6 y; > 0, y» > 0.

Tong s6 tién thu duge (yéu cau cao nhat):

g(Y) = 138y; + 101y, > max
Doanh nghiép sdn xudt cach I thi dugc 12 chi tiét
A, 7 chi tiét B, chi phi 1a 24 dv.tiéen. Néu mua
chirng 4y chi tiét thi phai trd 12y; + 7y, dv.tién.
Vay, doanh nghiép chi dong y mua khi s6 tién
phai tra khong vuot qud chi phi san xuit. Vay:

12y, + Ty, <24
Tuong tu:

8y, + 11y, < 26

15y, + 9y, < 23



Mo hinh toan cua bai d6i ngau la bai toan QHTT:
g(Y) = 138y; + 101y, —» max

12y, + Ty, < 24

8y:1 + 11y, 26

15y1 + 9}72 23

| yi>0 (=12

Vay, mdi bai toan QHTT déu tuong Gng véi mot
bai toan QHTT khéac c6 lién quan mat thiét vdi
n6. Ta goi day la cdp bai toan d6i ngau. Bai
cho trudc duge goi 1a bai goc.

Tu dang thic cia cip bai toan d6i nglu trén, ta
rut ra nhan xét sau:

<
<




* Mot bai yéu cau min, mot bai yéu cau max.

* S6 bién cua bai nay bang s6 rang budc cia bai
kia.

* Hé s6 C ctia bai nay 1a hé so B cua bai kia.

* Néu xem cédc hé s6 vé trai cia hé rang buodc la
moOt ma tran thi ma trdn hé s6 cua bai nay la
chuyén vi ma tran hé s6 cua bai kia.

3.1.2 Lap bai toan déi ngiu

Bing cdch tong quat héa cdc cdp bai toan doi
ngau c¢6 modé hinh thuc t&, nguoi ta dé ra quy téc
nhu sau d€ thanh 14p bai toan d6i ngiu tu bai
toan goc c6 dang tong quéat:



f(X) = chxj — min
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Céc cip rang budoc va diéu kién vé dau cé lién
quan v6i nhau gitra hai bai toan la: (1)-(4'), (2)-(5'),
(3)-(6"), (4)-(1"), (56)-(2"), (6)-(3").



Céc cap cé lién quan va 1a bat dang thic duge goi
la cic ciap diéu kién doéi ngiu hay ciap rang
budc doi ngau: (4)-(1"), (6)-(3"), (1)-(4"), (3)-(6").

Chu thich Neé&u bai toan goc 1a bai toan max thi
ta doc cong thic trén tu phai sang trai.
VD

f(X) = 2x; — bX3 + 3x4 —» max
(3x; + Txy — 3x3 + Tx4 < 41
8x; — 11xy + 5x3 —4x4 = 12
15x; — 9%y + 4x3 + 6x4 > 8

x>0 (j=1,4)

Bai toan d6i ngau:



g(Y) =41y, + 12y, + 8y3 — min
(38y; + 8y, + 15y5> 2
7y1 — 11}72— 9y3 > 0
—3y1 + 5}72 + 4Y3 > -5
7y, —4ys + 6ys > 3
y1 >0, y2eR, y3<0

Cé 6 ciap diéu kién d6i ngau la:

x1 >0 va 3y; + 8ys + 15y3 > 2

Xo>0 va Ty;— 11y, — 9y5>0

x3 >0 va -3y;+ dys + 4y3 > -5

x4 >0 va 7Ty, — 4ys + 6y3 >3

3X1 + TXg — 3x3 + 7x4, <41 va y; 20

15x; — 9xo + 4x3 + 6x4, > 8 va y3<0

"



3.2 Céc dinh 1y d&i ngiu

Cap bai toan d6i ngau trong d6 c6 mot bai chinh
tdc dugc goi 1a cip d6i ngiu khong doi xdng.

Céc két qua sau day da duge chdng minh cho cip
d6i ngau khong d6i xing. Tuy nhién, moi bai todan
tong quat déu dua dugc vé bai toan chinh tac, do
d6 cac két qua nay cing dung duoc cho ciap bai
toan d6i nglu tong quat.

* Xét X la PA cua bai toan min, Y 1la PA cua bai
toan max. Ta ludn ludén cé: g(Y) < f(X)

* Néu PA X' cta bai todn min va PA Y cla bai
toan max théa f(X') = g(Y) thi X va Y 1a PATU
cua bai toan min va bai toan max.



* Néu mot bai toan c6 PATU thi bai d6i ngau
cing c6 PATU va gid tri t6i uu ctia chdng bang
nhau.

Dinh ly (D6 léch bu yéu)

Xét X 1a PA cda bai todn min, Y 1a phuong an
cua bai toan max.

X va Y la PATU cita bai todn min va bai todn
max néu va chi néu trong mdi cip diéu kién doi
ngiu déu c6 mot dang thiec.

Chu thich Trong cap diéu kién d6i ngiu néu biét
mot diéu kién 1a bat dang thic ngit thi diéu kién
con lai 1a dang thiec.



VD Xét bai toan QHTT:
f(X) =x; + 3xX9 + 2x3 — min
(2% +Xo +X3 +X4 2
X1 — X3 +3x45 5
—X1 +X3 +x4 =1
;20 (j=1,4)

Giai bai toan nay ta c6 PATU X' = (1/3, 0, 0, 4/3).
Ta muon tim PATU cua bai toan d6i ngau.

Bai toan d6i ngau:



g(Y) = 2y1 + Sy + ys = max
(2y1+y2 —ys3s 1
Y1
4371 —y2 t+Y3
y1 +3y2+ s
. y1>20,y2,<0
Céc cap diéu kién doi ngau:
x120 va 2y1+y2—y3<1
XzZO va ylﬁ3
x3>0 va y;—ys +y3<2
X420 va y1 +3y2 +y3<0
2X1 + X9+ X3+ X422 va y; 20
X1 —X3+3x4<5 va y<0
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Do bai todn goc c¢6 PATU X nén bai toan doi
ngiu ciing ¢6 PATU ky hiéu 12 Y. Theo dinh 1y
Do léch bu yéu:

Xx1=14#0 = 2y1+y.—ys=1 (1)

X4=4/320 = y1+3y2+y35=0 (2)

X1 —X3+3x4=13/6#5 = y. =0 (3)
Giai hé (1),(2),(3) ta ¢6 Y* = (1/3, 0, —1/3).
Ghi chu Khi thi€u phuong trinh dé tim Y, ta s
dung thém phuong trinh g(Y) = fiX).
Khi c¢6 v s6 nghiém Y thi thay nghiém tdng quat
vao cdc rang budc va cac diéu kién vé dau cua bai
toan d6i ngiu dé tim ra diéu kién clha cdc 4n tu
do.



