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LOI NOI PAU

Toan hoc va kinh té 13 hai linh vuc ¢6 mdi quan hé gén b6 véi nhau. Kinh té
1a ngudn cam himg cho toan hoc thuc hién kha ning tiém ning cta minh, con todn
hoc 14 cong cu gitip cho viée phan tich, giai quyét cac van dé kinh té mot cach chat
ché, hop 1y va hiéu qua. Toan kinh té 13 viéc nghién ctru dé mé ta cac van dé kinh
té dudi dang mo hinh toan hoc thich hop va tir goc d toan hoc s& tim ra 1oi giai
cho m6 hinh d6, tir d6 gitip cac nha kinh té tim ra cac giai phap t6i vu cho bai toan
kinh té.

Pé dap ung nhu cu giang day va hoc tdp mén Toan kinh té cho sinh vién hé
dai hoc va cao dang, chung toi da bién soan cudn gido trinh nay. Gio trinh khéng
di sdu vao cac van dé 1y luan va cic k¥ thuat toan hoc phirc tap ma chi tép trung
trinh bay nhitng ndi dung co ban va cac thuat toan chinh cua 1y thuyét toi uu tuyén
tinh. Nham gitip sinh vién rén luyén k¥ ning trong gido trinh c6 day du cac vi du
cu thé mé ta ting tinh hudng, huéng dan ti mi toan bd qué trinh giai quyét van de.

Noi dung gido trinh gdm 4 chuong:

Churong 1. Bdi todn quy hoach tuyén tinh

Chwong 2. Bai todn quy hoach tuyén tinh déi ngdu

Chuwong 3. Bai toan van tadi

Churong 4. Mot s6 bai todn iing dung ciia bdi todn quy hoach tuyén
tinh

Mic du ¢6 nhiéu cd ging, nhung gido trinh nay chic chian khong tranh khoi
nhig thiéu sot. Chiing toi rat mong dugc ban doc gop ¥ dé cudn sach ngiy cang

hoan thién.

Cac tac gia



Chwong 1: BAI TOAN QUY HOACH TUYEN TiNH
1. MOT SO Vi DU VE BAI TOAN QUY HOACH TUYEN TiNH
1.1. Bai toan lap ké hoach san xuat
1.1.1. Ngi dung bai todn
Mot co s& san xuit ¢6 thé san xuét duge hai loai san phém A va B, tir cac
nguyén liéu I, 11, I1I. Chi phi timg loai nguyén liéu va tién 13i cia mot don vi san

pham, ciing nhu du trit nguyén liéu cho trong Bang 1.1.

Bang 1.1
Nguyén li¢u .
Lai
I I 11 .
, (don vi tién)
San pham
A 2 0 1 3
B 1 1 0 5
Dy trit 8 4 3

Hay 1ap bai toan thé hién ké hoach san xuét sao cho c6 tong so 13i 16n nhat
va phu hop voi diéu kién du trir nguyén liéu.
1.1.2. M6 hinh todn hoc cua bai todan
Goi x4, X, 1an luot 13 s6 san pham A va B duge san xuat. Khi do:
Téng sb 14i 1a: 3x; + 5%,
Tong s6 nguyén licu I can str dung 13: 2x; + X,
Tong sd nguyén liéu II can st dung 13: x,
Téng sd nguyén liéu I1I can sir dung 1a: x;
Theo bai ra, ta ¢c6 md hinh toan hoc: Tim X(Xy, X,) sao cho

f(X) = 3x; + 5x, & max



(2%, +x, <8
X, <4
<3

voi diéu kién
Xl
X;20,]=12

1.2. Bai toan phan cong lao dong
1.2.1. Ngi dung bai todn

Mot phan xudng c6 4 ddy chuyén san xuat khic nhau c6 thé san xuat 3 loai
san phém. Luong san phém mdi loai san xuét ra duoc khi st dung mot day chuyén
san xuat moi loai trong mot gid va chi phi san xuat ¢ day chuyén d6 sau mot gio

hoat dong cung v&i nhu cau toi thi€u vé cac san pham duoc cho boi Bang 1.2.

Bang 1.2

, Day chuyén san xuét Nhu cau

San pham (SP) .
I I i v to1 thiéu

SP1 2 3 1 1 1600

SP2 1 2 3 4 2200

SP3 3 1 4 5 2000

Chi phi (10004) 10 5 13 16

Hay 1ap bai toan dé b tri thoi gian cho cac day chuyén san xuit sao cho
thoa min nhu cau tdi thiéu vé cac san pham ddng thoi tong chi phi san xuét thap
nhat.

1.2.2. M6 hinh todn hoc cua bai todan

Goi x; la thoi gian (gi®) ap dung day chuyén san xuat thi j (j = 1,4) khi do:
Téng chi phi san xuat 1a: 10x; + 5x, + 13X3 + 16X, (10004d)
Téng lugng san phrflm 1 san xuatrala: 2x; + 3%, + X3+ X,
Téng lugng san phrflm 2 san xuatra la: Xq + 2%, + 3%z + 4%,
Téng luong san phém 3 san xuét ra 1a: 3x, + X, + 4x3 + 5X,

Theo bai ra, ta c6 md hinh toan hoc: Tim X (X, X, X3, X4) Sa0 cho

f(X) = 10x; + 5%, + 13x3 + 16X4 — min

-3-



(2%, +3X, +X; +X,>1600
X, + 2X, +3X, +4x, 22200
3X; +X,+4X,+5x, 22000

=1

voi diéu kién <

szo,

1.3. Bai toan van tai
1.3.1. Ngi dung bai todn

Mot don vi van tai cAn van chuyén xi mang tu 3 kho K, K;, K3 t61 4 cong
truong xdy dung Ty, T, T3, Ta. Cho biét luong xi ming c6 ¢ mdi kho, lugng xi
ming can & moi cong truong va gia cudc van chuyén (ngan dong) 1 tan xi mang tir

mdi kho téi mdi cong truong nhu Bang 1.3.

Bang 1.3
Cong truong xay dung
Kho xi mang - , . ,
T1: 130 tan T,: 160 tan T5: 120 tan T4: 140 tan
K.: 170 tan 20 18 22 25
K,: 200 tan 15 25 30 15
Ks: 180 tan 45 30 40 35

Hay 1ap bai toan tim ké hoach van chuyén xi mang tir cac kho t&i cac cong
truong sao cho tong chi phi van chuyén 1a nhé nhét va moi kho déu phat hét luong
Xi mang c6, moi cong trudng nhan du lwong xi miang can?

1.3.2. M6 hinh todn hoc cua bai todan

Goi x;; 1a lugng xi mang can van chuyén tir kho i (i = 1, 2, 3) t6i cong truong

1G=1,2,3,4). Khido:
Kho K; phat hét lugng xi mang co: X33 + Xgp + X33 + X34 = 170
Kho K, phat hét luwong xi mang co: Xp1 + Xg2 + Xo3 + Xo4 = 200
Kho K3 phat hét lugng xi mang co: X33 + X3 + Xa3 + X34 = 180
Cong truong T; nhan da sb xi mang cAn: Xqq + Xop + X1 = 130
Cong truong T, nhan du sb xi mang can: Xgp + Xpp + Xgp = 160

Cong truong Tz nhan da sb xi mang cAn: Xq3 + Xo3 + X3 = 120

-4 -




Cong truong T4 nhan da sb xi mang CAN: Xqyg + Xo4 + X34 = 130

Luong hang van chuyén khong am: Xjj=0,1= 13,j=14
Téng chi phi van chuyén: f(X) = 20x3; + 18Xy, + 22X33 + 25Xy4 + 15Xy +

25X29 + 30Xp3 + 15X54 + 45X3; + 30X3, + 40X335 + 35X34.

Vay mo hinh toan hoc cua bai toan la: Tim X = [Xjj]sx Sa0 cho f(X) — min
v6i X thoa mén cac diéu kién trén.

Tong qudt: Goi m 1a sb kho chira hang (diém phat), n 1a s6 noi tiéu thy hang
(diém thu).

a; 1a lwong hang c6 (cung) & diém phat thiri (i=1m)

bj 14 luong hang can (cdu) & diém thu thirj G = 1,n)

Cij 1 chi phi van chuyén mot don vi hang tir diém phét i toi diém thu j

x;; 1a lugng hang van chuyén can tim tir diém phat i téi diém thu j.

M6 hinh todn hoc cua bai toan van tai c6 dang:

f(X) =izn:cijxij — min

i=1 -1
n 1_
> X..=a,,l=1
2y
‘ m -
voidieukién {1 Y x..=b., j=1,
i=1 1 )
X >0,i=Lm;j=1n
1)

2. BAI TOAN QUY HOACH TUYEN TiNH (QHTT)

2.1. Bai toan quy hoach tuyén tinh dang tong quat
Pinh nghia 1.1. Tir cac bai toan thuc té da néu clng rat nhiéu bai toan khac, ta co
thé thay bai toan QHTT dang tong quat c6 dang sau:

Tim vécto X(xy, Xy, ..., X,) sao cho ham sb

f(X) =X, +C,X, +...+C,X, = ¥ C;X; = min (max) (1.1)
=1

-5-



Za”xJ <b,i= (1.2)

‘ Za”szb i=p+1q (1.3)

vo1 diéu kién: <
Za”xj—b i=g+1m (1.4)
>0,j=1k; x,<0,j=k+1r; (1.5)

trong do: p, g, m, k, n, r 1a cac sd nguyén théa man: 0<p<q<m;0<k<r<n,
X;j la bién s6, cac hé sd cj, aij, bi (J = 1n;i= 1,_m).
Khi d6: = Ham s6 f(X) = icjx ; duoc goi 1a ham muc tiéu.
=1
= Cac bat phuong trinh (1.2) - (1.5) duoc goi 13 hé rang budc cua bai toan.
Cac rang budc (1.2) - (1.4) dugc goi 1a cac rang bugc chinh (hay rang budc cudong
birc). Cac rang budc (1.5) goi 14 rang budc vé dau (hay rang budc tw nhién) cia bai
toan.
Pinh nghia 1.2. Véc to X(x1, Xy, ..., X,) théa man hé rang budc (1.2) - (1.5) duoc
goi la phwong an cua bai toan..
Ky hi¢u tap hgp cac phuong an cua bai todn QHTT la Q. Ta c6 3 kha nang:
- Bai toan (1.2) — (1.5) ¢6 vo sd phuong an, tic 1a tap Q c6 vo s6 phan tir.
- Bai toan (1.2) — (1.5) chi ¢6 1 phwong 4n, tirc 1a tdp Q chi c¢6 1 phén tu.
- Bai toan (1.2) — (1.5) khéng c6 phuong an nao, tire 1a tap Q = .
Pinh nghia 1.3. Phuong an X*(Xf, X;,..., X:) cua bai toan (1.2) — (1.5) duoc goi la
phwrong dn t6i wu (PATU) cua bai toan néu:
fOX*) < f(X), V Xe Q (dbi voi bai toan f(X) — min)
f(X*) > f(X), V Xe Q (dbi voi bai toan f(X) - max)
Chu y: Tap PATU cua bai toan QHTT hodc mot diém hodc vo sb diém hoidc khong

c6 diém nao.



Pinh nghia 1.4. Néu bai toan QHTT c6 phuong an ti wu thi bai toan dwoc goi 12 gidi
dwege (hay bai todn cé 1oi gidi) va phuong 4n t6i uu ctia bai todn con goi 13 101 giai cia
bai toan.

Néu bai toan QHTT khéng c6 phuong an tdi vu thi bai toan duge goi 1a khdng
giai duoc (hay bai toan khong co loi gidi).
Pinh nghia 1.5. Néu phuong an X(Xy, Xz, ..., Xn) cia mdt bai toan QHTT lam thoa

n
méan Zaijx ; = b;thi phuong an X duogc goi la thoa man chat rang bugc i tuong g
=1

(1.2), hoac (1.3) hoac (1.4).
Néu phuong an X(Xq, Xz, ..., Xn) CO Xj = 0 thi phuong an X duoc goi la thoa
man chdt rang budc vé ddu tuong timg (néu co rang budc loai xj = 0 hodc x; < 0).

n
Neéu phuong an X(X1, X, ..., Xn) thda man Zaijxj < b, (hodc Zaijxj <b, hodc
i1 i1

Xj > 0 hodc x; < 0) thi phuong an X duogc goi 1a théa man long rang buoc tuong

tmg (néu co).

2.2. Bai toan quy hoach tuyén tinh dang chinh tic va chuan tic
2.2.1. Bai toan quy hoach tuyén tinh dang chinh tic

Bai toan QHTT chinh tic c6 dang: Tim X(X1, Xa, ..., Xn) S0 Cho

n
f(X) =X, +C,X, +...+C, X, = D_CX; —>min (1.6)
=1
n —
‘ D ax;=b;,i=1m (1.7)
vo1 diéu kién < =1
X;20,J=1n (1.8)
a‘11 a'12 aln
A I4 A _ a21 a22 a2n \ A A c 1N A
Neéu ky hi¢u A = la ma tran cap m x n, goi la ma tran
a‘ml am2 amn

rang bugc cua bai toan;



_ 1_ _bl_ _O_
b 0
X = 2 : B= 2 X O=
_Xn_n><1 _bm_mxl _O_nxl

Khi d6 bai todn QHTT chinh tic (1.6) — (1.8) viét dugc dudi dang ma tran
sau.
f(X) =CX — min

AX=B

voi diéu kién
X>0

. , ay; A A aspa
Néu ky hiéu: A; = 2 |1a vécto cot thir 71 G =1,n) cua ma tran A. Khi do bal
a

mj

to4n QHTT chinh tic (1.6) — (1.8) viét duoc dudi dang vécto sau day:
f(X)= lecjxj — min
=

n

> x,A;=B
r.. "‘\ A J J

vo1 diéu kién< =

X;20,j=1n

Ma tran A= A ‘ B duoc goi 1& ma trdn b6 sung (hay con goi 1a ma trdn
md réng) cia bai toan QHTT dang chinh tic (1.6) — (1.8).
2.2.2. Bai todn quy hoach tuyén tinh dang chudn tic.

Bai toan QHTT chuan tic c¢6 dang: Tim X(Xy, X2, ..., X,) 530 cho

f(X) =CX, +C,X, +...+C X, = ) CX; —>min (1.9)
=
‘ > ax;zbi=1m (1.10)
vo1 diéu kién < =
x.>0,j=1n (1.12)



Bai toan QHTT dang chuan tic (1.9) — (1.11) viét dugc dudi dang ma tran

nhu sau:
f(X) =CX — min
D AX>B
voi diéu kién
X=>0

Bai toan QHTT dang chuén tic (1.9) — (1.11) viét dugc dudi dang vécto sau

day:

f(X)= Zc X. — min

n

‘ > x,A; 2B

vo1 di€u kién < =
X;20,J=1n

2.3. Chuyén déi dang bai toan quy hoach tuyén tinh
Bang cach thuc hién cac phép bién ddi néu dudi ddy, ta co thé chuyén bai

toan QHTT bat ky vé bai toan QHTT chinh tic, chuan tic.

a) Néu rang budc c6 dang Zau ;2b; thi ta thém bién phu x, + ; =2 0 dé co

Zauxj —Xns

b) Néu rang budc c6 dang Za <b, thi ta thém bién phu x, +i =0 dé c¢o

'JJ_

Zauxj+x

c) Néu c6 an x; ndo d6 khong c6 rang budc vé dau thi ta thay x; boi hai bién phu

khong am x; >0 vax; =0 sao cho: x; = Xj — X .



d) Mbi rang budc dang thirc Za =D, c6 thé thay bang 2 ring budc bat dang

=1

i

thirc Zau ;<b, va Zax >b,.

U

e) Mot rang budc Za <b, co thé viét lai thanh Za —b. hodc nguoc lai.

'JJ_ |JJ

f) Bai toan tim cuc dat f — max c6 thé dua vé bai toan tim cuc tiéu g = -f — min.

Nhdn xét: i) Khi dua bién phu X, +; vao thi hé sd ctia né trong ham muc tiéu f(X) la
Ch+i=0.

ii) Khi dua bién phu X;, Xj vao thi h¢ sd ctia nd trong ham muc f(X)
tuong tmg la C;=C;, C; =-C;

iii) Moi bai todan QHTT déu dua duoc vé dang chinh tic va viéc giai bai
toan QHTT da cho twong duong véi viéc giai bai toan QHTT chinh tic twong tng
v6i no, theo nghia 1a néu bai toan dang chinh tic c6 PATU thi tir d6 suy ra duoc
PATU ciia bai toan ban dau, con néu bai toan chinh tic khong c6 PATU thi bai
toan ban dau ciing khong c6 PATU'. N6i cach khac: Bai toan ban dau c6 PATU khi
va chi khi bai toan dang chinh tic twong tmg vdi nd ¢6 PATU.

Nhu vay, ta chi can tim cach giai bai toan QHTT chinh tac.

Vidu 1.1: Pua bai toan QHTT sau vé dang chinh tac, dang chuan téc.
f(X) = 2x; —X; = min
[ X, —2X, + X, <2
2X, —2X, —X32=3
X, +X,+X;=4
X, 20;x,20

voi diéu kién

Gidi: * Dang chinh tic: Bang cach thay x; = X4 — X5 v6i X4, Xs = 0 va thém hai bién
phu xg, X720, ta di dén bai toan:

f(X) =—Xo+ 2X4— 2X5 > min
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(2%, +X; +X, —X;+X;, =2
o —2X, — X5+ 2X, — 2X, - X, =
voi diéu kién<

X, +X; +X, —Xg =

X;20;,j=2,7

* Dang chuin tic: Béng cach thay x; = X4 — X5 vO1 X4, X5 = 0, d6i diu hai vé bit
dang thirc dau va thay bat dang thirc cubi bang hai bat dang thic>, ta di dén bai
toan:
f(X) = — X, + 2X4 — 2X5 — min
( 2X, = X3 =X, +X =2
—2X, =X, +2X,—2X 23
véididukién ¢ X, +X, +X, —X >4
—X, =Xy =X, +X; =>-4

X;20,j=2,5

3. THUAT TOAN PO THI GIAI BAI TOAN QUY HOACH TUYEN TiNH
HAI BIEN

3.1. Nhan xét

Trong mit phang | * véi hé tryc toa do vudng goc xOy ta co:

* Phuong trinh ax + by = ¢, biéu dién mot duong thang vudng goc véi vécto
phap tuyén fi(a, b).

* Cac diém (x, y) thoa mén ax + by < ¢ niam trén ntra mit phang gii han boi
duong thang ax + by = c.

* Phuong trinh ax + by = f, khi f thay doi s& cho ta ho duong thang song song
v6i vécto chi phuong V(—b,a). Gia tri f cang 16n khi dich chuyén cac dudng cua
ho theo hudng fi(a, b).

Vi vay hinh anh hinh hoc cua bai toan QHTT trong ; > duwoc mo ta theo thuat

toan dd thi nhu sau.

3.2. Thuét toan dd thi giai bai toan quy hoach tuyén tinh
Xét bai toan QHTT vdi hai bién sb
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min(max){f(X) = cix+ coy: X = (X, y)e Q},
trong do Q la tdp phuong an cia bai toan.
Buée 1. Biéu dién cac diéu kién budc cia 1én mit phing toa do vudng goc xOy.
Tim tap phuong an Q.
Buée 2. Biéu dién phuong ctia ham muc tiéu ¢;,X + ¢,y = f, bang cach cho f mot gia
tri fo nao do. Puong thrflng ciX+ ¢y = fo duoc goi la duong muic.
Bude 3. Tinh tién song song dudng murc trén tip phuong an dé tim phwong an ti uu.

Chu y: Thay vi x4c dinh vécto fi(Cy, C,) dé tim hudng ting, ta c¢6 thé kiém tra gia
tri ham muc tiéu & gbc toa d6 O(0, 0).

Vidu 1.2: Giai bai toan QHTT
min{f(X) = - 2x + y}

X+2y >2

2X -3y <6

4x +5y <20

X,y =0

vo1 diéu kién

Giai:

-

+ oA O NANANY

D E
-/i’ 2 3 4 5 -
/! \
| X+2y=2
Hinh 1.1
Biéu dién diéu kién budc cta bai toan 1én mat ph?mg toa do xOy ta duoc tap
phuong an Q 1a hinh ngli giac ABCDE (Hinh 1.1).
Chon fy = 1, ta c6 duong mic -2x +y = 1 (d). Chon D(2,0) = f(D) =-4<

fo. Suy ra dich chuyén duong muc (d) theo chiéu mii tén thi gia tri cua ham Ia
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giam. Do d6 tinh tién (d) theo chiéu mii tén, ta c6 PATU la A(E 1—1 ) Trnin =

599
88

Vi du 1.3: Giai bai toan QHTT
min{f(X) = x - y}

—2X+y<4
v6i diéu kién {x -2y <2
X,y >0
Gidi:
Y ox+y=4
A x—y=1(
e
3 8>
N 7] |
////,5\ 7777 x
/ / x—2y=2

Hinh 1.2

Biéu dién cac diéu kién budc ciia bai toan 1én mat phang xOy ta dugc tap
phuong an Q (Hinh 1.2).

Chon fy =1, ta ¢c6 duong mic (d): x —y =1. Chon C(1, 1) suyra f(C) =0<
fy = 1. Vi vy dich chuyén (d) theo chiéu miii tén thi gia tri cia ham muc tiéu f(X)
giam.

Ta thay f(X) khong bi chin trén tdp phuong an nén bai toan khéng co
phuong an téi wu.

Ban doc c6 thé kiém tra thém véi vi du 2, nhung chi xét vo1 ham muc tiéu

f(X) = -2x + y vd max( -2x + y) thi phuong an tbi wu luc ndy 1a diém A4, 0), f(A) = 4.
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Ciing cach lam nhu vay véi vi du 2, nhung thém diéu kién x — 2y > 5 thi tap
phuong an réng. Bai toan khong c6 phuong an tdi wu.
O vi du 1, néu thay f(X) = 2x — 3y thi bai toan c6 vo sé phuong an tdi vu.
Nhdn xét: )Tap PA cua bai toan QHTT 1a mot mién 161 bi chin hoic khong bi
chan.
ii) Bai toan c6 thé cd PATU 1a mot dinh hodc ¢ vo sd PATU.
iii) Bai toan c6 thé khong c6 PATU néu ham muc tiéu khong bi chin

trén tap PA hoic tap PA rong.

4. MOT SO YEU TO HINH HQC TRONG KHONG GIAN ; "

4.1. Tap hop 16i
4.1.1. Té hop 16i. Cho hé hiru han diém Xy, Xy, ..., Xi ctia khong gian vécto |

Piém X = Zk:xixi trong do A; > 0 (i = Lk), Zk:xi =1 duogc goi 1a 16 hop 16i
i=1 i=1

ctia hé diém d3 cho.
4.1.2. Poan thing. Cho X, X, € | ". Tap hop cac diém 14 t6 hop 16i ctia hai diém
d3 cho goi 1a doan thiang ndi hai diém ay.

Tap hop XX, = Xel"|[X=AX,+@-A)X,;0<A<1 goi 1a dogn thing
ndi hai diém Xy, X,.
4.1.3. Tdp hop 16i. Tap M c | " duoc goi 1a tdp hop 16i néu moi doan thang ndi
hai diém cua tap hop thi nam tron trong tap hop do.

Nghia la: V&i moi Xy, X; € M, X=AX, +(1-1)X,;0<A <1thi X € M.
4.1.4. Piém cuwc bién (Pinh). Diém X thudc tap 16i M duoc goi 13 diém cuc bién
néu X khong thé biéu dién thanh t6 hop 10i thuc su cta hai diém khac nhau thudc
M. Nghia la khong t6n tai X;, X, € M (X # X,) sao cho:

X=AX, +(@-1)X,;0<1 <1,

4.1.5. Siéu phﬁng. Chote ;", al i , Khi do tap hop cac diém X € ; " thoa

mén diéu kién <T,X> = a goi la siéu phang thudc khong gian | .
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Tap X1 | ":(T.X)£ a } goi la mia khdng gian déng gi6i han bsi siéu

phang (T,X)Z a.

4.2. Tinh chit cia tip hop 10i
4.2.1. Giao cta céc tap 16i 1a tap 10i

4.2.2. Cho D; va D, 1a cac tap 16i. Khi d6 hiéu D =D, - D, va tong D =D, + D, Ia
cac tap hop 16i (hiéu va tong theo nghia hiéu va téng cic véc to tuong g thudc
tap hop).

4.2.3. Tap M 16i khi va chi khi to hop 16i ctia hitu han diém thudc M ciing thudc M.

4.2.4. Tap M=§Xf i ":q ax,£b,i= 1,2,...,m§ Ia tap 101,
F1

Trong truong hop nay, tip M duoc goi 1a tdp 16i da dién thudc khong
giani ". Nhu vay, tdp I6i da dién la giao cia hitu han cdc niva khéng gian dong.
4.2.5. Pa dién 16i M ¢6 hiru han diém cyc bién Xy, Xy, ..., X; va moi diém thudc da

dién 16i 1a t0 hop 101 ctia cac di€m cuc bién, nghia la moi X e M thi

X =ixixi,vxi zo,ixi =1,
i=1 i=1

5. TINH CHAT CUA BAI TOAN QUY HOACH TUYEN TINH

5.1. Céc gia thiét ban dau
Khéng mat tinh tong quat, ta gia thiét:

Xét bai toan dang chinh tic

f(X) =CX, +C,X, +...+C X, = ) CX; —>min (1.6)
=1
‘ > ax;=b,i=Lm (1.7)
voi di€u kién § =
x;20,j=1n (1.8)

* Hé phuong trinh (1.7) ¢6 diing m phuong trinh doc 14p tuyén tinh.
*V >0, i=1m .
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* m < n (vi trong truong hop m > n thi tdp phuong 4n c6 nhiéu nhat mot
diém, do vay viéc xét phuong an t6i wu 1a tam thuong).

Ky hiéu: Q la tdp cdc phwong dn cua bai toan (1.6) — (1.8).

Vi bai toan di cho, dé tién cho viéc chirng minh sau nay ching ta nhé rang:

Phuong 4n X* 1a phuong an t6i wu khi va chi khi f(X*) < f(X), V X €Q.

5.2. Céc tinh chit co ban ciia bai toan quy hoach tuyén tinh
Pinh Iy 1.1. Tdp phwong dn ciia bai todn QHTT la tdp 16i da dién.
Pinh nghia 1.6
- Piém cyc bién cia tap 16i cac phwong an goi 1a phuwong dn cuc bién (PACB).

- Tép 16i da dién M dugc goi 1a bi chan néu voi moi X= (x;)I M, ton tai s0
thuc L sao cho ‘Xj‘ =] j=1,_n

- Tap 10i da dién khac rdng va bi chin dugc goi 1a da dién 16i.

Pinh 1y 1.2. Phuong dn X € Q2 ciia bai todn QHTT tong qudt \a phwong dn cuc
bién khi va chi khi X théa man chdt n rang buéc doc ldp tuyén tinh.

Phuong an cuc bién théa man chat dang n rang budc goi 1a phwong dan cuc
bién khong suy bién.

Phuong an cuc bién thoa man chdt hon n rang bude goi 1a phwong dn cuc
bién suy bién.
Cha y: 1) S6 n trong dinh nghia 13 s6 bién s cua bai toan.

if) Néu phuong 4n X thoa mian it hon n rang budc chit (hoic néu né thoa

man khong it hon n rang budc chat nhung khong c6 hé n rang budc nao doc 1ap
tuyén tinh) thi phuong an X khong phai 1a phuong an cuc bién (hay goi la phuong

an khong cuc bién).

Pinh nghia 1.7. Néu mot phuong an ctia mot bai toan QHTT vira 1a PACB, vira 1a

PATU thi phuong an d6 dugc goi 13 phwong dn ciee bién téi wu.
Vi du 1.4: Cho bai toan QHTT
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