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 gbc P): Tim X = (Xq, Xa,... X,) 1a cho ham

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

(2)Z a;x, < b;i~1:m

jT1
(3)x, 20;i=1:m:;j=1:n
Bai toan ddi ngau D tuong (mg véi bai toan P dugc phét biéu nhu sau: tim y = (y,

Y2,... Ym) 12 cho ham muc ti€éu Zp —min vdi céc rang budc sau:

2.2. Trinh ty 13p bai toan P - D
Buwéc 1: Lap so do
— Viét cac bién Xj twong g (hang trén cung)

Viét ma tran hé s6 cac ma tran rang budc thanh dang bang

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

Viét cac hé sb bi twong tmg (cOt ngoai cting bén phai)

Viét cac bi€n 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



Bai tip 1: Cho bai toan géc P

= + + -
(1)z, = 27x,*50x, T 18 x, 7 Max

Bai lam
X1 X2 X3
tuyy tuyy =
y, = 1 2 1 =
y, = "2 1 -1 =
y, = 1 2 -1 =
= = <

27 50 18
Bai tap 2: Cho bai toin goc P

<1>Zp:_2x1+x * x, ™ Min

Bai lam
X, X, X, X,
2 > > 2
y, = 1 1 "1 0

Lap bai toan dbi ngdu D

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

ly,~2y,*y, "

(2)i2y, *y,* 2y, =50

{yl_yz_y3 <18

(3)y,.v,.y,%0

Lap bai toan ddi ngau D

IA

- 27

IA

15

18

+
IA
-

(3)y,.y, = 0.y, 1y

> Max



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

1. Cac dinh Iy d6i ngiu

Dinh ly 1: V61 cap bai todn P va D chi xdy ra mot trong 3 truong hop sau:

- Ca P va D déu khong c6 phuong an

- Ca P va D déu c6 phuong 4n, luc d6 ca hai déu c6 phuong an t6i wu va gi tri toi uu
ZP(téi wu) = ZD(téi wu)

- Mot trong hai bai toan khong c6 phuong an tdi uu, con bai toan kia c6 phuong 4an,
khi d6 bai toan c6 phuong an s& khong c6 phuwong an tdi wu va ham muc tiéu cia né
khong bi chan.

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

va y° ciia bai toan D tbi wu 1a:

?{ZT: aijyio_cj}zo,jzlzn

il

{Z aijx?_bi]_o,i_l:m

jiT1

[

| x

|

1

|

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

bang khong. Nho tinh chit ndy ma ta 1ap duoc hé phuong trinh tuyén tinh gilp cho

viéc giai bai toan D.



2. Tim nghiém bai toan P tir nghi¢m bai toan D

Gia str da giai duogc bai toan D, ta ¢d thé suy ra két qua cua 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 Iy 1 va 2: Néu bai toan D c¢6 phuong an tdiwula y° = (v, .y, .. y.) Vv

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 . ) 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:

Th 1: Néu y, * o thi ta c6 )) a,x/ = b, nho do ta 1ap dugc hé phuong trinh tuyén
tinh dé tinh gid tri x°
Thir 2: Tathay y° = (v,,y;.. v,) vao cac biéu thic 2 a y" ~¢ = E . V4i céc chi

J
iT1

s0jndoma E * 0 thi theo dinh 1y 2 thi ¢ x; = 0
Véi cac phuong trinh da duoc 1ap ¢ cong viée thir 1 va két qua xac dinh duoc ¢

cong viéc thar 2, ta tim dugc nghiém toi wu cia bai toan P



BAI TAP AP DUNG
Bai 1: Giai bai toan QHTT sau
(1)f(x)=52x *60x, " 36x ;> Min

(x 272

1

2x, T 4x, T 3x,% 6

(2)

4x, " 2x, % 4

1

2_
X, 2

|
|
<
|
|
l

>
Xs

<3>thl]y ¥, 1:3

Buéc 1: Chuyén bai toan P vé bai toan D

Xl X2 X3
ty ty ty
y, > 1 0 0 = "2 <1>Z T2y, Tey, T4y, T2y, "3y, 7 Max
> >
y, = 2 4 3 = 6 |[1+2y2+4y3 52
> > _
oo 2 0~ 4 >Biaitoan D (2)1ay,* 2y, *y, =60
Yoo mo0 02 [3y = 36
2
> >
y, > 0 0 1 = 3 o
=051 71
- (3)y,> 0;i=1:3

Min

52 60 36 v max
Buéc 2: Giai bai toan D bang phwong phép thir 1an luot
- Chon bién co s Theo dinh Iy 4 ¢6 3 PT rang budc nén cé 3 nghiém duong; ta co

T2y, T4y, TR y

(y [y

1 .
Yo=(Y1,Y2,Y3,0,0); thay vao rang budc ta co 4[ y, 2y, " 60 giai duogc 4‘ y, ~12 gia
Lys

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 4a3 0

(
y
. . \
4y, T2y, "y, =60 ba phuong trinh 4 an nén chuyén thanh Tm T2a, 71 giai ta

3

3a

Hiéu suat ctia yy. v4=-2.(-2)+6.0+4.05=6

Ay =Cy4-vy4=-2-6=-8<0nén dua y,vao khong co loi



- Thir dua ys vao co sO ta cO Yo=(Yy1Y2Y30,ys); thay vao rang budc ta co

‘(yﬁzyzwys:sz (a,* 22, * 42, = 0
T4y, T2y, T 60 ba phuong trinh 4 an nén chuyén thanh {s4a,*2a, =0  giai ta
3y, Ty, "3 [3512:1

dugc a, “3;a, 05,2, = "1
Hiéu suit cua ys. vs = -2.3+6.0,5+4.(-1) =-7
As =C5-7v5=3—(-7) =10 > 0 nén dua ysVvao co lgi
. ° g 12 . _ 6 ETPUES SRy
Tinh 4, R AR LA R S loai bd bién nao cé gia

0 2 0 3
a, 2

3 a 0,5 a, 1

gia tri A; > 0 VA ¢6 gi4 tri nho nhat do vy loai bo y; khoi bién co sd; Bién co s

‘(2 y, 4y, =5
moi 13 Y=(0Y5,,y3,0,y5); Thay bién méi vao rang budc ta dugc 14y, * 2y, =60 giai
3y, "y, "3
l[yf 11,333
h¢ ta dugc 4| y, = 7,333 gia tri ham muc tiéu Z, =6.11,333 + 4.7,333 + 3.2 = 103,33
Ly, =2

Két luan phuwong an tdi vu cia bai toan D 1a Y° = (0;11,333;7,333;0;2) va gia tri tbi
vu 1a 7% = 103,33

Budce 3: Tim nghiém bai toan P tir nghiém bai toan D

t3x,° 6

2 3

(2% +ax
. . |
- Thu 1: Két qua giai bai toan D cho thay (y,, Y3, Ys) # 0 nén ta co er *2x,7 4
=3

Xy

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

|fy1+2y2+4y3—52 ‘(1.o+ 211,333 * 4.7,333 52 = 0
0 — = + + - = + + - = a
a,y, “c, T4y, T2y ty, 60 ~14.11,333 *27333 “1.0° 60 -0 ta nhan duoc
[3y ty. T 36 t3.11,333 t2736 =0

2 5

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

, \s N ¥ N e AL \ -
cuabaitoanPla x, = (—."—3) vagiatritdiuvula z . = (03 333)
6 3



Bai 2: Gidi bai toan QHTT sau

<1>f(x): “2x, T x, Tx, 7 Min

2 4

Xl X2 X3 X4

2 2 2 2
y, S 1 1 "1 0 = 15
y, ty 1 1 1 1 = 21
y, = 1 "1 "1 0 = 18

< < < < - min

_2101¢max

- Bai toan D

[yl Yy, "y, 2

| <

y y y 1
<2>% 1 2 3 j

[y, Ty, y,50

[yzgl

(3)y, = 0iy,ty iy, <0

Buéc 2: Giai bai toan t6i wu D ta dwoe phwong an t6i wu nhwr sau

YO = (-1; -1; 0) va gié tri t6i vu 1a Z% = -42

Budce 3: Tim nghiém bai toan P tir nghiém bai toan D

(x *x ~x. =15

- Thir 1: Két qua giai bai toan D cho thay (y1, Y2) # 0 nén ta cd <L . Lo

- Thtr 2: Thay két qua

YO

= (-]_’

x, Tx, tx,tx, To7

1 2 3 4

-1; 0) vao biéu thuc

vy, ty, "y, 2y (17170 -(2)= 0
Y . 7’yl+y2_y3_l 7“1‘1‘0‘1:‘3
aijyl_cj*< =4 N
|y, Ty, "y, "0 |"(1 1707070
{y 1 1717 72

2

ta nhan duogc két qua

E;=0; E; =0, do do xy, X3#0; Vé.E;L:O ' E3 =0, do do6 x4, X3 0;

E,#0; E;#=0,do do x,=0, X4=0;

Giai phuong trinh thtr 1

wu clia bai todn P 1a x; = (21,0,6,0) vagidtritdiwula z

tinh

ta duoc phuwong an tdi

42

(x")



