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Chwong1.  BAITOAN QUY HOACH TUYEN TINH
PHUONG PHAP HINH HQC

1.1.  Cdc bai todn thic té

1.1.1. Bai toan 1ap ké hoach san xuat

a) Vi du Dé san xuat keo va banh can 2 thit nguyén liéu chinh la dwong va bot mi,
Vi trit lwong hién c6 1a 0,9kg dwong va 1,1 ke bot mi. 1kg keo can 0,5 kg dwong va 0,3
kg bot mi: 1kg banh can 0.2kg duong va 0.4 kg bot mi.

Gia 1kg keo 1a 10000d; 1kg banh la 20000d. Hay lap ké hoach san xuat sao cho
tong gia tri san pham 16n nhat.

Goi x; la so kg keo duogc san xuat: X, la so kg banh dwogc san xuat.
C6 mo hinh toan hoc:

f(x) = 10000x; +20000x, — max

[0.5.\»1 +0.2x, <0.9
-lo.s;x1 +0.4x, <1.1

X% =0

b)Tong qudt Dé san xudt n logi san pham khdc nhau can m logi véu té san xuat
véi trir lirong hién ¢ la by, b, ..., by, Hé s6 hao phi véu t6 i (i=1..m ) cho I don vi san
phdam j (i=1..n) la a;. Gid 1 (i’m.' vi san pham j la c; (j=1..n). Hay Idp ké hoach san xudt
trén co s6 cde veu to san xudt hién cé sao cho tong gid tri san phdam Iém nhat.

Goi x; la s0 san pham j duoc san xuat,
f(x) la tong doanh thu tmg véi ké hoach san xuat x = (X1.%,, ..., X,).
Co mo hinh toan hoc:

n
fx)= > ¢x; — max
Jj=l

n

[ZGUYJ <b (i=1.m)
li. =7 =12}



1.1.2. Bai toan van tai

C6 m kho hang chira cimg 1 loai hang hoa voi s6 lirong 6 kho i la ai (i=1. m).
Pong thoi cé n cira hang voi nhu cau 6 cira hang j la bj (j=1..n). Chi phi vén chuyen 1
don vi hang tir kho i dén cira hang j la ¢y Hay lap ké hoach van chuvén sao cho théa man
nhu cau cée cira hang va chi phi van chuyén thdp nhat.

Go1 x5 la $0 lrong hang chuven tir kho 1 den cura hang |
f(x) 1a tong chi phi theo ké hoach van chuyén x.
Mo hinh toan hoc:

m n

fx)= ) > cix; — min

i=1 J=1

n
D .x, <a, (i=1.m)
j=l

Zxﬁ. =b, (j=1.n)
i=1

x, 20 (=1m. j=1.n)

1.1.3. Bai toan xac dinh khau phan

C6 n loai thire an gia siic, gia 1 don vi thire an j la ¢ (7=1..n). Gia stic can m chat
dinh dwémng véi nhu cau toi thieu chat i la b; (i=1..m). Biét ham lheong chdt i ¢é trong 1
don vi thire an j la az. Hay xac dinh khdu phan thire én cho gia siic sao cho chi phi thap
nhat dong théi dam bao cdc chat dinh dirdng cho gia siic.

Go1 x; la Iwong thirc an j co trong khau phan
t(x) la gi4 khau phan x = (X1.Xo. ..., Xp).
C6 mo hinh toan hoc sau:

"
fx)= > ¢x; — min

J=1

[ZGU x; =b, (i=1.m)
]x). >0 (j=1.n)

1.2 Baitodn qui hoach tuyén tinh

Xeét bai toan



Bai giang quy hoach toan

() fx-= Z CiX; — min

J=1

D ax, =b (i=1.p)
J=1

) J Z ax, zb, (i=p+1.k)

J=1

b3 a,x, <b, (i=k+1.m)

J=1

Bai toan (1,2) goi la bai todn quy hoach tuyén tinh dang tong quat, ky hién la (».f).
*{(x) goi la ham muc tiéu.

* He (2) goi la he rang budc.

*Ma tran A = (2;))pxn 201 la ma tran so liéu.

*Vecto C = (¢;), goi la he s6 ham muc tiéu.

Moi b6 50 x=(X;, X. ..., X,) thoa man hé rang budc (2) goi la phwong an. ky hiéu xe .
Phuong an lam cho ham muc tiéu f(x) dat cuc tr1 can tim goi la plnrong an to1 wu, hay la
nghiém cua bai toan (».f) .

1.3.  Phwong phdp hinh hoc

Phwong phap hinh hoc dung de giai bai toan (».f) 2 an, hodc nhieu hon 2 an
nhung co the dwa ve bai toan 2 an twong duwong.

Xét bai toan
f(x) = ax +by — min (max)
(D) {ax+by<eci (i=1.m)

Mién » d 1a giao cac nira mat phang, hay la mot da gide. Bai toan ¢ thé phat biéu bang
hinh hoc nhw sau:

Tim trong ho dwong thang song song ax+ by = f goi la ho dwong muie .mot duong miic
tmg v6i £ nho nhat (16n nhat) ¢6 it nhat 1 diém chung véi mién .

Vidu 1.1
f(x.,y) =x + 2y — max
Sx+2y<9
3x+4y =11
x.vz=0



A(0.11/4)
B(1.2)

VAR

0 C(9/5.0) X

; AIREN : 3 | {1 N I, o2 2 g T a8 y
Qua hinh vé thay duong thang qua A(0, z) tng voi f 1on nhat. Vay nghiem la x,=0,

1 % 11
X,=—vaf, .= —.
4 2

Nhan xét

- Nghiém la dinh cua da giac.
- Neéu ham muc tiéu la f(x.y) = 3x + 4y thi nghiém la ca doan thang AB.

- Gia tr1 f cua ho dwong mre tang theo chieu cua phap vecto.

Vidul?2
f(x.,y)=x+y — max

[x—j" |
x-2y<2

]1‘._1' >0

) o

/ A0,1)

ol (2,0)

Theo hinh vé, ham muc tieu khong bi chan trén trong mién - nén bai toan vo nghiem.



1.4.  Bai tap

Giai cdc bai toan sau bang phirong phap hinh hoc

1. f(x)=x+ 2y —»> max 2. f(x)=5x - 3y —> min
3x+v=6 x+2y<4
13x+4y<12 1x4+3y>=6
l x=0,y=0 lx':_:*(l_vlz{)
3. f(x) =3x + y —» max 4. f(x) =2x + 3y +10 — max
(3x+.1-‘£6
—3x+y=6
3t 5y< 13 x+y=4
- 5 3
lj i 5 x+2y<4
x=0,y=
x=0,y=0
5.f(x) =2x + 5y —» max 6. f(x) =x + 3y —» max
2x+y=12
x+y<8 x+3y<6
1xX+y=3 1x+y=4
Zx+p=12 x=20,y=0
x=20,y=0
7. f(x) =x + 2y — max 8. f(x) =2x + 3y —» min
f.r+2_r::8
Jx+1*£8 - .
' 3x+y=6
2“(;": 15; [3x+4y>12
= } =
S |x20~}-‘20
9. f(x) = 5%; + 2%, + 3X3 — max 10. f{(x)=2%; + X3 — min

- o o |
i X +x,+x, =1
2x,+5x,+3x,<4 T e
: e V2%, %y 22,53
A AN, FB, R

X =20:x, 20:.x, =0
(X = 0ixy =0.x; =0 : - ’




Chwong2. PHUONG PHAP PON HINH
2.1. Dang chinh tic va dang chuan tic
2.1.1. Pinh nghia

Trong thye te, da so céac bai toan co dieu kieén khong am cua cac an. T d6 co dinh
nghia dang chinh tac la bai toan (7.f) nhur sau:

fx)= i CX; — min (1)
J=1
‘i agx; =b, (i=1..m) (2)
5
lxj =0 (j=1.n) (3)

(2) goi la rang budc cuwdong birc, (3) goi 1a rang bugc i nhién.
Vi bai toan (».f) chinh tac, co the gia st m <n.

Mot treong hop dac biet cua dang chinh tac la ma tran so lieu A = (@), €0 chira
du m vecto cot 1a m vecto don vi cua khong gian R™ va b;> 0 (i=1..m) goi la dang chuan
tac. Khong mat tinh tong quat. ¢6 the dinh nghia bai toan (.f) chuan tac nhu sau:

n
f(x) = Z ¢X; — min

[\ - Zny ;=D (i=1.m)

J=m+l
l.\'}. =0 =1.91)
trong do b= 0 (i=1..m).

2.1.2. Cac phép bién doi

Céc phép bién d6i sau dé dura bai toan (), f) bat ky vé dang chinh tic twong duong
de giai, va tir 46 suy ra nghiém ctia bai toan ban dau.
a/ f(X) — max < g(\) =-f(X) — min

b/ ZGU ;b © Z(f x.+x,,, =b vO1 X470

{1 |
ZGU i =b, < ZGU P b, VO1 Xy+;20
X+ 201 1a an phu. C6 ket Iuan sau:

Neu x= (X1, X5, ... Xp» Xpe1s ---» Xpem) 12 nghiém cua bai toan chinh tac bién doi thi
X=(Xy, X, ..., X,) la nghiém bai toan goc.



¢/ Neu an x; khong rang bude ve dau thi duoc thay bang hiéu hai an khong am.
Nghia la dat x; =x;” — x;” vo1 x;7>0, x;7>0.

d/ Truwong hop b; < 0 thi nhan hai vé phwong trinh cho -1 ¢6 dwoc b>0.

Vay: Moi bai toan quy hoach tuven tinh deu co the diea ve bai toan dang chinh tdac
firong dicong. Hon nira co theé cdc hé so tir do b; trong hé rang buoc la khong am.

2.1.3. Phwong an co ban

Xét bai toan (.,f) dang chinh tic

n
f(x)= > c¢x; — min
J=1

JZ a;x; =b, (i=1.m)
j=t
l.\‘j =0 (j=1.n)

bat  A;=(ay.ay, ..., ay )lavecto cot thit j trong ma tran Apxa
b =(by. by, ... m) la cot he so i do.

Giasux= (;1 ¥)..... xp) la phuong an cua bai toan thi hé vecto { A; / x x;>0}
goi 1a hé vecto lién két véi phll’(TllQ an x.

Dinh nghia
xe wla plirong an co ban neu he vécto lien ket voi x doc lap tuven tinh.
An x; goi la an co ban neu x; > 0.

Nhdn xét:
- Phwong an co ban ¢6 to6i da m thanh phén dwong.
Phuong an co ban ¢6 dung 2 thanh phan dwong goi la _Lhong suy bién. Nguoc lai
goi 1a suy bién. Bai toan c6 phuong an co ban suy bién goi la bai toan suy bién.
-S6 phuong an co ban cua mot bai toan (»,f) 1a htru han.
- V6i bai toan dang chuan tac thi ¢6 phwong an co ban 1a x° = (b, by, ... .b,.0.....0).

2.1.4. Cac tinh chit

Tinh chdr 1 Bai toan (».f) chi xay ra 1 trong 3 trwong hop sau:
a) VO nghiem b) Co 1 nghiém duy nhat ¢) Vo so0 nghiém.

Tinh chdr 2 Néu ham muc tiéu f(x) la chan dudi (trén ) d6i vé4i bai toan dang min (max)
trén tap phwong an » thi bai toan (#.f) ¢o nghiem.



Tinh chét 3 Néu bai toan (#.1) c¢6 nghiém thi ¢6 nghém la phuong an co ban.
2.2.  Phwong phdp don hinh

2.2.1. Noi dung

Xuat phat tir phwong an co ban nao do, tim cach danh gia né. Néu chua toi wu thi
chuyén sang phurong an co ban méi tot hon. Néu bai toan ¢6 nghiém thi sau hira han
budc sé tim duwrge phrrong an co ban toi wu. Hon nita dau hiéu vo nghiém cing dugc the
hién trén thuat toan .

Vidu 2.1 Xét bai toan (0.f) dang chuan tac:
f(x) = x;-2%,+3x3-2%4 — min

2 = Berteare =4
P A G +x, =5
]x}. >0(j=1.4)

C6 phuong an co ban x° = (0. 0, 4, 5) va f(x°)=2 v6i x3. X4 1a an co ban.
Danh gia:
vV x=(X1,X2.X3.X4)€ D :

2% = 3%, Ty =4 x,=4-2x, +3x,

X; %, +x, =5 Xy ==X — %

_xj.k(](j:l.A) ]x}.'zO(jzl..él)
fx) =x;-2%,+3%3-2X4

= X1 -2X2 +3(4-2X1 +3XZ) -2(5-}(1 -Xg)

=2 -SXI +9X2

= Z—A;XI - Xy
Vi X;. X520 nén néu A;, A, < 0 thi f(x)>2 va x° la phwong 4n toi wu. Tuy nhién, & day
A=3>0 nén x° chwra phait 1a nghiém.

Thit chon x,, X, 1am an co ban , cho x,=0 va x;=0. Co6

2x, =4 ; ;

= X;=2 va X,=3.

X +xg=5
RO rang A;, A, ddc lap tuyen tinh nén c6 phwong an co ban la x = (2, 0, 0, 3)
vaf(x)=-4.
Pénh gia:
vV X=(X1,X2.X3.X4) € D :



" 3 1
- = XD e S
i s M o =4 1 52T 5
B < < B
X b, +x,=5 x B 1
- - .T_1=J—;.Tl +;.T3
f(x) =x;-2X,+3x3-2x4
3 1 b 1
— (2"':}{2 = :X'_:,) -232 '!'3?{3 -2(3-—}(2 * _Xj)
3
=-4 +— X + —X3 (— -4-&2}0 - A3X3)

Vix,. X320 nén x 1a phwong an toi wu (Ay, As<0).
2.2.2. Bang don hinh

Cho bai toan (,f) chuan tac:

fx)= > ¢x; > min
J=1

.[.\‘f + anrj =b (i=1.m)

J=m+l
l.\‘}. =0(j=1.n)
trong do bz 0 (i=1..m).

m = =
vj=l.ndatAj= > cay - ¢ va goi la wde hwong cua an x; doi véi phrrong an co ban
i=1

=Dy, by, ... b, 0, ... 0) Vi fxo)= > ciby
i=1

Luuy: A;=0. Vi=l.m

Co bang don hinh sau:

He An P/An | x, Xy X , A ... X, e |2
SO CB Cq C G Ciciy C. C;
C X b1 1 0 a m+1 i, A1
Ca X2 bg 0 1 0 A2 m+1 dog drg
C; X: b, 0 0 s 0 Ar w1 s Ars i a;
Cp Ko b, 0 0 ... 1 Anmil | .- Qe ... AL
f(X) A 1 AE Am ﬂm—l As é1:1




