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Chuong 1

Giéi thiéu quy hoach tuyén tinh

1.1 Mot s6 vi du dan dén bai toan quy hoach tuyén tinh

Vidu 1.1 (Bai toan 1ap ké hoach san xuat). Mot trai cua cac khiic gb thanh
cac tam van. Co6 hai loai van: van thanh pham va van st dung trong xay
dung. Gia sit, déi voi:

e Van thanh pham can 2 gi dé cua va 5 gio dé bao 10m van.

e Van xay dung can 3 gio dé cua va 3 gid dé bao 10m van.
May cua lam viéc t6i da 8 gio trong ngay, va may bao lam viéc t6i da 15 gio
trong ngay. Néu 1¢i nhuan ctia 10m van thanh pham 1a 120 (ngan dong), va

loi nhuan ctia 10m van xay dung la 100 (ngan dong). Trong ngay, trai cua
phai cua bao nhiéu van méi loai dé lgi nhuan 16n nhat?

Gliat.




1.1 Mot s6 vi du dan dén bai toan quy hoach tuyén tinh 2

Vi du 1.2 (Bai toan khau phan #n). Chuyén gia dinh dudng dinh thanh lap
mot thue don gdm 2 loai thuc pham chinh A va B. Ct mot (tram gram):

e Thuc pham A chia 2 don vi chat béo, 1 don vi carbohydrate va 4 don
vi protein.

e Thuc pham B chita 3 don vi chat béo, 3 don vi carbohydrate va 3 don
vi protein.

Néu mot (tram gram) thyc pham A gid 20 (ngan dong) va mot (tram gram)
thyc pham B gid 25 (ngan dong). Nha dinh dudng mudn thitc an phai cung
cap it nhat 18 don vi chat béo, 12 don vi carbohydrate va 24 don vi protein.
Bao nhiéu (tram gram) thiyc pham mdi loai dé c¢6 gia nhé nhat nhung van
cung cap du dinh duéng?

Gaz.




1.1 Mot s6 vi du dan dén bai toan quy hoach tuyén tinh 3

Vi du 1.3 (Bai toan van tai). Mot nha sdn xudt ¢6 2 nha may: Mot nha
may ¢ Vinh Phtic vA mot nha may 6 Binh Duong. C6 3 kho hang phan phoi
san pham dat ¢ Ha Noi, TP. HCM va Can Tho. Nha méy ¢ Vinh phic; Binh
Duong, c¢6 kha nang cung cap t6i da 100; 140 tan mdi tuan. Luong cau clia
cac kho 6 Ha Noi, TP. HCM va Can Tho lan lugt tut 100; 60 va 80 tan trd
len. Chi phi van chuyén (tram ngan) mdi tan cho nhu bang bén dudi. Hoéi
can van chuyén bao nhiéu tan hang héa tit nha san xuat dén cac kho hang &
Ha Noi, TP. HCM va & can tho dé chi phi nhé nhat nhung van dap tng du
nhu cau?



1.1 Mot s6 vi du dan dén bai toin quy hoach tuyén tinh

Gliaz.

Tram thu | Ha Noi |TP. HCM| Can tho
Tram phat W;:100 W5:60 W;5:80
Vinh Phiic-Q;: 100 5 7 9
Binh Duong-Q,:140 8 7 10
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1.2 Cac dang ctia bai toan quy hoach tuyén tinh

1.2.1 Bai toan quy hoach tuyén tinh dang tong quat

Tit cac vi du muc 1.1, bai todn quy hoach tuyén tinh tong qudt duge phat
biéu nhu sau: Tim X1, X2, .. ., X, sao cho

z = c1X] + cXo + -+ - + ¢, x, — max (hay min) (1.1)

V6i cac rang budc

anx, + apxy + - + apx, <(>G)(=) b
anxy + anx; + - 4+ aux, <(>)(=) b (1.2)
amX1 + amx2 + -+ + aupxn < (G)(=) by

Ham tuyén tinh (1.1) goi 1& ham muc tiéu. He bat phuong trinh tuyén tinh
(1.2) goi la cac rang buodc. Vé trai clia cac rang buoc la cdc ham tuyén tinh
v6i X1, Xa, ..., X, 1& cac bién so.

1.2.2 Bai toan quy hoach tuyén tinh dang chuan

Ching ta néi bai toan quy hoach tuyén tinh c6 dang chuan néu né c6 dang
nhu sau: Tim x;, x,, ..., X, sao cho

Z = C1X1 + Xy + -+ + ¢, X, — max, (hay min) (1.3)

V6i cac rang buoc

anx; + apxy; + - + apx, < b
ayxy + anx, + -+ + amx, < by

. . . : (1.4)
amX1 + amXxa2 + -+ + aupxp = bm

x;>0,j=12,....n (1.5)
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1.2.3 Bai toan quy hoach tuyén tinh dang chinh tic

Chiing ta néi bai toin quy hoach tuyén tinh c6 dang chinh tac* néu né co
dang nhu sau: Tim x1, X, ...,n sao cho

Z = c1X1 + cXo + -+ + ¢, X, = max, (hay min) (1.6)

V6i cac rang budc

anxy + apx; + -+ apx, = b

a,x, + anpx; + -+ + amx, = by (1.7)

amX1 + amXxz + - + AupXp = bm
x;>0,j=12,....n (1.8)

Vi du 1.4. Cho biét dang ctia cac bai toan quy hoach tuyén tinh sau:

a. z = 3x; + 2x, — min
V6i cac rang buoc
2xX1 + X

{ 31 — 2x;
x1>0,x, >0

IATA
o)

b. z = 2x1 + 3x; + 4x3 > max

V6i cac rang budc

3x1 + 2x, — 3x3 < 4
2x1 + 3xy + 2x3 < 6
31 — X + 2x3 > =8

X1 >0,x0>0,x3>0
c. z = 3x; +2x, + 3x3 — 2x4 — max
V6i cac rang buoc
2x1 + 6x2 + 2x3 — 4x4
3x; + 2x, — 5x3 + x4 =
6x; + 7x + 2x3 + 5x4 < 4
X1 20,x>0,x3>0,x4 20

d. z =2x1 + 5x7 + x3 + x4 + 4x5 — min

|
0

*Mot s6 sach ¢6 dinh nghia khac vé dang chuan v dang chinh tic. Cac ban can doc kj dinh nghia khi
tham khéo céc tai lieu khéc.
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V6i cac rang buoc
3x1 + 2x, — X3 + 2Xx;5
{ 4x, + 5x3 + 3x3 + 2x4
X1 >0,x0>0,x3>0,x4>0,xs >0

I
= A~

e. z = 2x; + 5x, > max

V6i cac rang buoc

3x;] + 2x, < 6
2x1 + 9% < 8
x1 >0

f. z=2x; 4+ 3x, —> min

V6i cac rang budc

2)61 + X2 — X3 a— 4
31 + 2x, + x3 = 8
X1 — X2 = 6

x1>0,x2>0
Chi 7. Bai toan tim gia tri nho nhat ctia ham muc tiéu c6 thé viét thanh bai
toan tim gia tri 16n nhat ctia ham muc tiéu va ngudc lai. Diéu nay cac ban
sé thay qua quan hé:

n n
min E cjXj = —max | — E CjXj (1.9)
Jj=1 J=1

tuong duong

minz = —max(—z) (1.10)
Do do6, khong méat tinh téng quat trong phan 1y thuyét ta chi phat bicu bai
toan tim gia tri 16n nhat cia ham muc tiéu (max z). Bai toan tim gié tri nho
nhat ham muc tiéu (minz) thi c6 thé sit dung (1.10). ]
Vi du 1.5. Chuyén céac bai toan quy hoach tuyén tinh tim max ham muc
tiéu thanh tim min ham muc tiéu hay ngugc lai

a. z = 2x1 + 3x, + 4x3 — max
V6i cac rang buoc

3x; + 2xp, — 3x3 < 4
2x1 4+ 3x, + 2x3 < 6
3x; — X, + 2x3 > -8

x1>0,x>0,x3>0



1.3 Quan hé dang chuan va chinh tic

b. z = 3x;1 + 2x, — min

V6i cac rang buoc

2x1 + xp < 4
3x; — 2x, < 6
x>0,y>0

Gliat.

1.3 Quan hé dang chuan va chinh tic

1.3.1 Déi chiéu bat ding thic cta cac rang budc
Néu ta nhan hai vé ctia bat phuong trinh

kixi +kox, +--+kyx, >b
v6i —1 ta duge bat phuong trinh

—kix1 —koxy —---—k,x, <—b
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Vi du 1.6. Chuyén bai todn quy hoach tuyén tinh sau sang dang chuan:

z = 2x1 + 3x, + 4x3 — max

V6i cac rang budc

3x1 + 2x, — 3x3 < 4
2x1 4+ 3x, 4+ 2x3 < 6
31 — Xx» + 2x3 > -8

x1>0,x>0,x3>0

Gaz.

1.3.2 Bién khong rang budc

Ta biét, mot sd bat ky chinh 1a hiéu ciia hai sd khong am. Gia sit x; khong
c6 rang buoc khong am, ching ta c6 thé thay x; bang hai bién x> 0va

x;>Osao cho
= xt = xT
Xj=X; —X;

V6i cach nay chiing ta cé thé chuyén bai toan khong c6 rang buoc khong am
thanh bai toan c6 rang buoc khong am.

Vi du 1.7. Chuyén bai toan quy hoach tuyén tinh sau sang dang chuan

z = 2x1 + 5x, — max (1.11)
V6i cac rang budc

3x; + 2x, < 6

2x1 + 9%, < 8

x1 >0 (1.13)

(1.12)
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Glaz.

Nhan zét. Moi bai toan quy hoach tuyén tinh déu c6 thé chuyen doéi thanh
dang chuan bing cac cach nhu tren. O

1.3.3 Bién d6i bai toan quy hoach dang chuan thanh dang chinh
tac
Xét rang buoc thic i trong bai toan quy hoach tuyén tinh dang chuan
anx, + apxxs + -+ aipx, < b; (1.14)

Chiing ta c¢6 thé chuyén rang buoc (1.14) thanh phuong trinh tuyén tinh bang
cach them vao bién phu x,4; > 0, va

ai X1+ apxxy + -+ aippXx, + Xpgpi = b; (1.15)

Bai toan quy hoach tuyén tinh dang chuan chuyén thanh dang chinh tic c6
dang nhu sau

Z =C1X1 + C2Xp + -+ + CpX;, — mmax

V6i cac rang budc

anxy + -+ + amx, + Xpq1 = b
axy + -+ + awuXx + Xngo = b
aAmX1 + -+ + AmnXy + Xp4m = bm

-XIZO”anO’xn—‘rIZO’vx}’l—}-mzo
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Vi du 1.8. Chuyén bai toan quy hoach tuyén tinh sau sang dang chinh tic

z = 120x; + 100x, — max

V6i cac rang buoc
2x1 + 3x;
5x1 + 3x;

x1>0,x2>0

=
=

15

Gliaz.

Vi du 1.9. Chuyén céc bai toan quy hoach tuyén tinh sau sang dang chinh
tac

a. z = 3x; + 2x, — min
V6i cac rang budc
2x1 + X2

3X1 — 2X2

X1 >0,x,>0

IA TA
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b. z = 2x1 + 3x; + 4x3 > max

V6i cac rang budc

3X1
2X1
3X1

+ 2x;

3X3

+ 3.X2 + 2X3
— X2 + 2x3
X1 >0,x>0,x3>0

IV IA TA
o)

c. z=3x1 +2x, + 3x3 — 2x4 — max

V6i cac rang budc
+ 6.X2 + 2X3

2X1
3X1
6)61

+ 2x;

5X3

+ 7X2 + ZX3
X1 >0,x0>0,x3>20,x4 >0

— 4X4
+ X4
+ Sxy

IA

o¢)

d. z = 2x; + 5x, > max

V6i cac rang buoc

3X1
le
x1 >0

+ 2x
+ 9x;

=
=
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e. z = 2x; + 3x, — min

V6i cac rang buoc

2x1 + xp — x3 = 4
31 + 2x, + x3 = 8
X1 — X2 = 6

x1>0,x3>0

1.4 Dang ma tran cua bai toan quy hoach

Xét bai toan quy hoach dang chuan:

Z =C1X1 + C2Xy + -+ + CpX,; — max

V6i cac rang buoc
apxy + apxy; +
arx; + anx; -+

aAmX1 + amaXxz +

x; >0, =12,...,n

A1nXn
A Xy

amnxn

IA TA

IA
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Dat
aip dadip -+ dip X1 by C1
az; dy -+ dyy X2 b, (6]
A= . . . , X = , b= , €=
Am1 Am2 -+ Amn Xn bm Cn

Ching ta c6 thé viét bai toan quy hoach trén thanh dang ma tran: Tim
x € R" sao cho

z = CTX—> max

V6i cac rang buoc
Ax <b
x>0
Vi du 1.10. Viét bai toan quy hoach tuyén tinh sau duéi dang ma tran.
z = 120x; + 100x, — max
V6i cac rang budc
2)61 + 3)62
5)61 + 3)62

x1>20,%>0

=
=

15

Gaz.

1.5 Phuong an chap nhan dudc

Dinh nghia 1.1 (Phuong an chap nhan dugc). Vécto x € R" théa tat cd
cdc rang budc cia bai todn quy hoach tuyén tinh dugc goi la phuong dan chap
nhan dugc.
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Vi du 1.11. Cho bai todn quy hoach tuyén tinh:

z = 120x; + 100x, — max

V6i cac rang budc
{ 2x; + 3x
5x1 + 3x;

x1>20,%>0

=
=

15

va cac phuong an:

() 2= w0 =03

Phuong 4n nao 1a phuong an chap nhan duge?
Gias.

Dinh nghia 1.2 (Phuong an t6i uu). Phuong dn chap nhan dugc lam cho
ham muc tiéu cé gid tri [on nhat (néu la bai todn max) hay nhé nhat (néu la
bai todn min) thi dugc goi la phuong dn toi vu.
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1.6 Y nghia hinh hoc ctia bai toan quy hoach tuyén tinh

Trong phan nay ta xét dén phuong phap giai bai toan quy hoach tuyén tinh
bang hinh hoc. Phuong phap hinh hoc chi gidi bai toan quy hoach tuyén tinh
hai hodc ba bién. Tuy nhién, ¥ nghia ctia phuong phap nay cho ta ¥ tudng
dé xay dung thuat toan dai sé c6 thé giai dudc bai toan rat 16n sé duge trinh
bay trong chuong 2.

1.6.1 Phuong phap d6 thi giai bai toan quy hoach tuyén tinh

Vi du 1.12. Giai bai toan quy hoach tuyén tinh
z =4x + 3y — max
V6i cac rang buoc
x + y < 4
5 + 3y < 15
x=0,y=0

Gliaz.




