CHUONG 1: ON TAP PAI SO TUYEN TINH
1.1. Ma tran - Pinh thic

1.1.1. Pinh nghia ma tran, cac khai niém khac liénquan

e Pinh nghia ma tran: Ma tran [a mot bang sé thuc ¢6 m dong n cot. Ma tran thuong
duoc ky hiéu béng caicchrcai: A,B, ..., X, Y,... ;concéc phén tu (cac s thuc)
thuong duoc ky hiéu bang cac chit thuong :a,b, ....x,y, ....

Phan tir hang i (tir trén xubng), cot j (tir tréi qua phai) ta ky hiéu : a; — chi sé hang
trudc, chi sb cot sau. Cac phan tir cua ma tran dwoc nam trong dau [ ], hoic (), hodc || ||,
né c6 dang:

1 _ -
1 12 7 & A, - Ay
a a e a

3 \/E _5 Anxn — 21 22 2n — |:aIJ ]mxn
sin—- O e3 aml amZ amn

C&, cap, dudng chéo chinh: Ma tran c6 m hang va n cotthi cé cua ma tran lam x n.
Khi m = n (sé hang bang sé cét) thi A goi 1a ma trd@n vudng cép n.

Cho ma trgn A vudng cap n. Khi d6 cac phan tir &, ay, ,..., a5, Nam trén mot dudng
thang goi 1a dwong chéo chinh cua A, cac phan tir ag; , @y, ,..., am, goi 1a cac phan ti chéo.

(Chd y : Khai niém vé duong chéo chinh chi c6 trong ma trd@n vuéng)

Ma tran tam giac: trén, dudi, ma tran chéo, ma tran don vi
Cho ma trdn A vudng cap n:

Ma tr@n tam giac trén: Néu A c6 cac phan tir phia duéi dudng chéo chinh déu bang 0
(ttc 1a: & = 0 v6i moi i > j). Vi du:

1 12 0
0 V2 -5
0 0o &

Ma trdn tam gidc dwéi: Néu A c6 cac phan tir phia trén dudng chéo chinh déu bang 0
(tac la: a; =0 voi moi i <j). Vi du:



1 0 O

3 J2 0

sin7—7z 0 ¢°
2

Ma tr@n chéo: Néu A c6 cac phan tir ngoai dudng chéo chinh déu bang 0. Matran chéo
vira la ma tran tam giac trén vira 1a ma tran tam giac dudi. Vi du:

0 O
20

0 &

o O =

Ma trdn don vi: 1a ma tran chéo c6 cac phan tir trén dudng chéo chinh déu bang 1.

Ky hiéu: I, 1a ma tran don vi cap n. Vi du:

100
,=/0 1 0
00 1

o - O

Ma tran chuyén vi, ma tran déi xang:
Ma trdn A vudng cdp n goi 12 ma trgn déi ximg néu a;; = a;, v6i moi i, j =1...n (cac cip
phan tir d6i xing qua duong chéo chinh thi bang nhau). Vi du:

1 20 10
20 J2 -5
10 -5 ¢°

Cho A la matran ¢& mxn. Ma trgn chuyén vi cuia A lamatran cd n x m c6 duoc tir A
bang cach chuyén hang thanh cot, chuyén cotthanh hang, ky hiéu AT, Vi du:

1 -2 1 0 5
A,=|0 3 |=>A =
- 2 3 -4

Nhan xét: A 1a ma tran dbi xang khi va chi khi A = A,



Ma tran con
Ma tran B goi la ma trgn con cua A néu B ¢6 dugc tir A bang cach bo di mét s6 hang,

mot sb cot. Vi du:

0 5 3
0 5
A=|-2 -1 6|bo dihang 2 cot3 ta dugc matran con B = (1 Oj
1 0 4

Ma trgn hang: La ma tran chi co mot hang: Aq,, =[a1 @ .... a,]

Ma tr@n cgt. La ma tran chi co métcot: B, =

1.1.2. Cac phép toan trén ma tran

Phép bang nhau: Hai ma tran goi & bang nhau néu ching cting ¢& (clng cap) va cac
phan tar twong tng & cling Vi tri thi bang nhau. Vi du:

ety

A=B<a=0b=4,c=2,d=-1

Phép cong, tra: Cho A va B la hai matran cung c& mxn, A = (&))mxn B = (0i))mxn -
Tong cua hai matran A va B 1a ma tran cing ¢ A+B = (@jj + Bi))m xn. Tuong tu, hiéu
cua 2 ma tran la A-B = (& — bjj)m «n

Vi du:
1 3 -1 0 -1 2 1 2 1 1 4 -3
A=|0 2 1|;B={4 3 -2|=A+B=|{4 5 -1|;A-B=|-4 -1 3
2 -3 6 1 2 -5 3 -1 1 1 -5 11

Céng (hodc trir) hai ma trdn cing cé: ta céng (hodgc trir) cac phan ti 6 vi tri twong
ung véi nhau.

Tinh chét.
Gia stir A, B, C la cac ma tran cung ¢&. Khi do:

1)A+B=B+A



2)(A+B)+C=A+(B+0C)
3JA+0=0+A=A
HA+(-A=C-A+A=0

o Phép nhan ma tran véi mot sé thuc: Cho ma tran A= [a;] <, V& $6 thuc k. Khi dé, tich
cua 6 thuc k vGi ma tran A 1a ma tran kA = [kas] mxn-
(Tec 1a: muén thuc hién phép nhan ma trén véi mét sé thuc k, ta nhan tat ca cac phan
tir cua ma tranvoi k.)

Viidu: 2120 (240
21-3) \42-6

Tinh chét
Gia st A, B la cac ma tran cing c& va k, t1a cac sé thuc bat ki. Khi do:

> K(A+B)=KkA+kB

» (k+t) A=kA +tA

> k(tA) =kt (A)

> 1LA=A

> 00A=0

o Phép nhan 2 matran: Cho hai ma tran A = (ay) mxp V& B = (by) p xn (6 Cot ciia ma tran A
bang so hang cia ma trgn B). Khi do, tich cua hai matran A va B lamatran C = (Cj) m«

p
n trong do: C; = Zaik by =aub; +a,b,; +...+a,b,
k=1

Vi du:
2
(-131),|3 |=(-1.2+3.3+1.9) = (13)
9
20
-131 132
131 |=
220 2 2
9-1

Tinh chat

> Phép nhan hai ma tran ndi chung khdng c6 tinh chét giao hoan.



VVYVY VYV

A(B+C)=AB +AC
(A+B)C=AC +BC

(AB)C=A (BC)

(KA)YB=A (kB)=k (AB)

Al =1A=A

(AB)" =B" AT

Céc phép bién dbiso cap cua ma tran:
1. D6i chd hai hang (hai cot) cho nhau.

2. Nhan mot hang (mot cot) véi mot sé khac khong.
3. Nhan mét hang (mat cot) véi mot sb roéi dem cong vao mot hang khac (cot khéc).

Chu y: Cac phép bién ddi so cap cia ma tran dong vai tro rat quan trong khi tinh dinh
thirc, khi giai hé phuong trinh dai s6 tuyén tinh...

1.1.3. Pinh thirc

Dinh nghia: Cho ma tran wudng cap n: A = (a)n «» -
Ki hi¢u M;; 1a ma tran con cép (n — 1) c6 duoc tirma tran A khi bo di hang i, cot .

( khi d6 M;; duoc goi lama tran con cua A ang voi phan tir ajj )

Vi du:
1-20
1-2
A=35-1|=M, =
02
024

Khi d6, dinh thac cdp n cia ma trd@n vudng A, ki hiéu 1a: det(A) hay |A], 1a mot sé thuc
dugc dinh nghia mot cach qui nap nhu sau:

a) Pinh thic cdp 2.

a; a;
A= ( = det(A) = |A| = =a,,8,, —a,3,
1 22 21 22
b) Binh thitc cdp 3 :
&, &, &; &, &, &;
A= ay 8, ay|= dEt(A) = |A| =8y 8y Ayl = (a11a22a33 8,858, + aisa21aaz) - (a13a22331 +a,8,38;, + a12a21a33)
8y 8p 8y 8y 8p 8y




¢) Pinh thic cdp n:
e Cong thuc khai trién dinh thac theo hang tha i (i=1,2,...,n)
det(A) = A = (-1)" a;det(Myy) + (-1)?apdet(Mp) +...+ (-1)"" a,det(M;,)

e Cong thirc khai trién dinh thic theo cotthirj (j=1,2,...,n)
det(A) = |A = (-1)Taydet(My;) + (-1)*T aydet(My) +...+ (-1)"a,det(My)

Trong d6 M;;1a ma tran vudng con cap (n - 1) ¢6 duoc tir A bang cch bo di hang tht i,
cot thir j.

Vi du:

Khai trién theo hang 2:

160-1
1910 10-1 16-1
= (=1)?22]-1 0 4+ (-1)*?*]-131=0-36=-36
1301
311 301
3011

e Céc tinh chit co ban cua dinh thuc:
Tinh chdt 1: det(A) = det(A")

Hé qud: Moi tinh chét cua dinh thac néu ding cho hang thi ciing diing cho ¢t va nguoc
lai.

Tinh chdt 2: D6i chd hai hang (hai cot) cta dinh thie cho nhau thi dinh thie d6i dau.
Tinh chdt 3: Khi nhan céc phan tir caa mot hang (mot cot ) véi ciing mot s6 k thi dinh
thac dugc nhan 18n k 1an.

Hé qud. Néu cac phan tir cua mot hang (mot cot ) o thira sé chung thi c6 thé dua thura
sb chung d6 ra ngoai dau dinh thac.

Tinh chdt 4: Khi tat ca céc phan tir cia mot hang (mat cot) ¢d dang tong cua hai s6

hang thi dinh thirc c6 thé phan tich thanh téng cua hai dinh thirc nhu sau:

Ay 8, 8y 8, &, a3 |a 8, a;
aZl + bZl a22 + b22 a23 + b23 = a21 a22 a23 + b21 b22 b23

a3, a3, A3, 83 83 Ay |8 8y 4y



Tinh chdt 5: Binh thiac cua ma tran sé bang khdng néu thoa man mot trong cac diéu
kién sau:

- C6 mot hang (Mot cot) gom toan 1a sé khang.

- C6 hai hang (hai cot) gidng nhau.

- C6 mot hang (Mot cot) 1 té hep tuyén tinh cua cac hang khac (cot khéc):

( Bai luong a laté hop tuyén tinh ciia cdc dai lwong by b, ,....b, , néuton tain so
thuc kq, K, , ... , k, @é cho a = kyby + kyb, +...+ kyby)

Tinh chdt 6: Dinh thic cua ma tran sé khong thay d6i néu nhan k vao mot hang (maot
cot) roi dem cong vao mot hang khac(cot khéc).

Tinh chdt 7: Dinh thic cua ma tran tam giac bang tich cac phan tir chéo

Tinh chdt 8: Néu A, B 14 hai ma tran wuéng cap n thi det(AB) = det(A).det(B)

Tinh dinh thizc bang c&c phép bién déi so cap

Bién ddi so cip Téc dung
1. Nhan mot hang véi motsd k #0 Pinh thic nhan Kk
2. boi chd 2 hang Pinh thirc d6i dau

3. Nhan k véi hang x roi dem cong vao hang y Dinh thirc khong doi



Nhan xét : Néu tinh dinh thiic bang viéc sir dung cong thic khai trién theo hang (hay cot) thi
khéi lugng tinh s& rat 16n ( khi n >4 ). Vi vay ta sir dung céc phép bién doi so cap caa ma
tran dé dwa ma tran V@ dang tam giac, khi d6 dinh thic cua ma tran tam giac bang tich cac
phan tir trén chéo chinh. Cac bude tinh dinh thirc nhu sau:

Buéc 1: Ap dung cac phép bién ddi so cap dwa dinh thicc vé dang dinh thic matran tam giéc,
nhé ghi lai tac dung cua céc phép bién d6iso cap duogc sir dung.

Buéc 2: Tinh gia tri dinh thiac dang tam gidc va ké ca tac dung téng hop cua cac phép bién
d6i so cap dé sir dung.

1.1.4. Phan phu dai s6 cia mdt phan tir, ma tran phu hep
Cho ma tran A wbng cap n. Dit:

M;; 1a ma tran c6 dugc tir ma tran A khi bo di hang i, cot j
A = (-1)" det(My)
Ajj goi la phan phu dai sé cia phan tur aj; .

Ma tran phu hep cua matran Alamatran A= (A" véi A; I phan phu dai sé cta phan tu

a; trong ma tran A.

1 2
Vi du : Tim ma tran phu hop cua ma tran sau: A= (3 4)

Giai:

Tim cac phan phu dai s6: Ay =4, A =-3, Ay = -2, Ay, = 1.

\ 4 3 (4 =2
Suy ra ma tran phu hop cua Ala: A= =
-2 1 -3 1

Ghi nhé : Néu A la ma tran vudng cdp 2 thi matran phu hop cua A la A sé& c6 dugc tir A khi
cac phan tir chéo chinh déi ché , céc phan tir chéo phu déi ddu.

2 5 7
Vi du : Tim matran phu hop ciama transau A=|6 3 4
5 -2 -3

Giai:

Trang 8



L34
A, =(=D)" =-1A,=38A,=-27,..

¥

-1 1 -1
A= 38 -41 34
27 29 -24

1.1.5. Ma tran nghich dao

Pinh nghia ma tran nghich dao:

Cho A la ma tran vudng cp n. Nghich dao cua matran A (néu ton tai) 1a mot ma tran vudng
cép n dugc ky hiéu 1a A', sao cho AA™ = A*A = |, (trong d6 I, 1a ma tran don vi c4p n), khi
d6 noi rang ma tran A 1a khd ddo.

Tinh chit:

Néu A c6 ma tran nghich dao 1a A thi A* ciing kha dao va nghich dao cua A 1a (AH)'= A
Nghich dao cua mot ma tran vubng néu c6 la duy nhét.

Néu A va B déu c6 nghich dao thi:

+) (A=A

+) (AB)'=B A"

5 () = AT

Diéu kién can va du dé ton tai ma tran nghich dao

Pinh ly: Piéu kién can va du dé ma tran wibng kha dao 1a dinh thirc ciia né khéc khong.

Cach tim ma tran nghich dao: dung ma tran phu hop va phuong phap Gauss — Jordan
Phwong phdp ma trgn phu hop.

Pinh ly: Néu ma tran vudng A c6 det(A) # 0 thi A c6 ma tran nghich dao A" dugc tinh boi

L X
det(A)

cdng thac: A™ =

1 2
Vi du : Tim ma tran nghich dao ctia ma tran A= (3 4}

Giai: Codet(A) =4-6=-2

Trang 9



-2 1
PR S G| s T I
det A 2\-3 1 - =

2 2

Ch( y: Phuong phap nay duoc ap dung dé tim ma tran nghich dao caia nhitng matran cap nho
(chp n < 3).

Phuwong phdp Gauss-Jordan
Dé tim ma tran nghich dao cta A ta lam nhu sau:

Budc 1: Viét ma tran don vi | cing cdp v6i A bén canh ma tran A nhu sau: (A| 1)

Budc 2: Ap dung cac phép bién déi so cdp trén hang dua dan phan ma tran A vé matran tam
gi4c trén > ma tran chéo = ma tran don vi. Tac dong déng thoi cac phép bién d6i dé vao
phan ma tran I.

Budc 3: Khi ¢ phan ma tran A (ban dau) xuat hién dang ma tran don vi | thi & phan matran |
(ban dAu) xuit hién matran A (tac 1&: (A1) >..>( | Ah

1 2 3
Vi du : Tim matran nghich daocta A=| 2 5 3| theo phuong phap Gauss — Jordan.

1 08
Gidai:
Hang tha 1: 123 100
Hang thu 2: 253 010
Hang thir 3: 108 001
Hang thu 1: 123 100
(-2)*hang 1+ hang 2 01-3 -210
(-1)*hang 1 +hang 3 0-25 -101
Hang thi 1 123 100
Hang thur 2 01-3 210
(2)*hang 2 + hang 3 00-1 521

Trang 10



Hang thu 1 123 100

Hang thur 2 01-3 -210
Hang thu 3 00-1 -521
(3)*hang 3 +hang 1 120 -146 3
(-3)*hang 3 + hang 2 010 13 -5-3
Hang 3 00-1 521
(-2)*hang 2 + hang 1 100 -4016 9
Hang 2 010 13-5-3
Hang 3 00-1 -521
(1)*hang 1 100 -4016 9
(1)*hang 2 010 13-5-3
(1/-1) * hang 3 001 5-2-1

-40 16 9
Vay A*=| 13 -5 -3

5 -2 -1

Cha y: Phuong phap nay dic biét hiéu qua ddi véi ma tran céap > 4.

Ung dung ma tran nghich d4o giai phwong trinh ma tran
Bai todan 1: Tim ma tran X thoa man AX = B biét det(A) #0

Phuong phap: Do det(A) # 0 nén ton tai A*. Nhan vao bén tréi ca hai vé cua phuong trinh véi
A'l, ta duogc:

ANAX) =A'B=>1X=X=A"'B dod6é X=A"B.

Trang 11



A\

Bai todan 2: Tim ma tran X thoa mdn XA = B biét det(A) # 0

Tuong tu nhu trén, nhan vao bén phai ca hai V& v6i ma tran A™, do d6 X = BA™.

5 3 1 -8 3 0
Vi du: Giai phuong trinh ma tran: X.| 1 -3 -2|=|-5 9 0
-5 2 1 -2 15 0

1.1.6. Hang cua ma tran

Dinh nghia: Hang ctia ma tran A 1a cAp cao nhat ciia cac ma tran con (ciia A) ¢6 dinh thic
khéc khong.

Ma tran hinh thang

Khéi niém vé hang khong va hang khéc khéng :

- Hang khong 1a hang c6 tat ca céc phan tir déu bang 0

- Hang khéc khong 1a hang c6 it nhat mot phan tir khac 0

Pinh nghia: Ma tran hinh thang 1a ma tran thoa man 2 tinh chit sau:

- Céc hang khac khdng ludn ¢ phia trén cac hang khong.

- Phan tir khac khong dau tién & hang thir i (ké tir trai sang phai) phai 1a ¢ cot thi i.
Hang ciia ma tran hinh thang bang sé hang khac khéng cua no.

Phuong ph4p tim hang cua ma tran

Dung cac phép bién ddiso cap, dua ma tran vé dang ma tran hinh thang.

Khi d6 hang cua ma tran s& bang hang ma tran hinh thang va bang sé hang khéac khong cua
ma tran hinh thang.

[125-13]
23-142
Vi du: Tim hang ctama tran: A=
47921
1-10321
Hang ther 1 125-13
Hang thir 2 23-142
Hang thir 3 47921
Hang thu 4 -10321

Trang 12



Hang thu 1
(-2)*hang 1+ hang 2
(-4)*hang 1+ hang 3

(1)*hang 1+ hang 4

Hang thu 1

hang 2

(-1)*hang 2 + hang 3
(2)*hang 2 + hang 4

Hang thir 1
hang 2
hang 4
hang 3

Hang thir 1
hang 2
hang 3

hang 4

125-13
0-1-116-4
0-1-116-11

02814

125-13

0-1-116-4

0000-7

00-1413-4

125-13
0-1-116-4
00-1413-4
0000-7

1253-1
0-1-11-46
00-14-413

000-70

Két lugn: Hang ciia ma trgn A bang 4

1.2. H¢ phwong trinh tuyén tinh

1.2.1. Dinh nghia

Trang 13



Dinh nghia : Hé phuong trinh dai sé tuyén tinh (PTTT) gém m phuong trinh, n an s ¢6 dang:

X FapX, +o.+aX, =h
A, X + 85X, +...+3,,X, =D

..... 2n"*n 2 (|)

X +a,X +..+a,,X, =b,

Trong do

Xy, Xo, ..., X, 12 C&C &n sb can tim
a; , bi 1a céc sb thuc i =1..m, j =1..n.

& .. A,
A=| ¢ - i |goilamatrdgnhésé caahé (l).
aml amn
X b,
o " b, | ... g
X =| “|goilamatranan, B=| ” |goi lama trgnve phai
Xn bm
B &y . a,h
A=[A|B]=| ¢ "-. i ! |goilamatrdnbos sungcua hé (I).
aml amnbm

Bang phép nhan ma tran, hé phuong trinh (I) dugc viét ¢ dang ma tran nhu sau:
AX =B (Il)
Dang (Il) goi la deng ma tr@n cuaa hé (I).

Néu B = 0 (tic 1a: b =0, Vi =1...m) thi hé (I1) goi Ia h¢ thud@n nhdt. Néu c6 it nhat mot b; #0
thi ha (1) goi 1a hg khang thudn nhat.

Néu A la ma tran widng (tic sé phuong trinh bang sb an) thi hé (1) va (I1) goi la hé vudng.
Dinh nghia: Nghiém cua hé (1) 1a mot bé gom n sé6 thuc (Xq, Xy, ..., X,) 580 cho thoa man tat
ca cac phuong trinh cua hé.

Nhdn xét: Hé thuan nhat AX =0 ludn c6 nghiém khong: (X, Xa, ..., x,) = (0,0, ..., 0).

Nghiém nay goi la nghiém tam thuong. Cac nghiém khac nghiém tam thuong goi 1a nghiém
khong tam thuong.

1.2.2. Piéukién can va dia dé hé PTTT ton tai nghiém
Dinh ly vé diéu kién can va du dé ton tai nghiém:

Trang 14



Pinh ly Kronecker - Capelli: Diéu kién can va du dé hé phuong trinh AX = B ¢6 nghiém la
hang A = hang A

Bién luan cac truong hop hé PT v nghiém, ton tai nghiém, duy nhat nghiém
Bi¢nluan hé phwong trinh dai sé tuyén tinh AX = B

a) Néu hang A # hang A thi hé vd nghiém.
b) Néu hang A = hang A thi hé c6 nghiém:

Néu hang A = hang A =n (s 4n) thi hé cé nghiémduy nhat.
Néu hang A = hang A <n (s6 4n) thi hé c6 vd sé nghiém.
Chua y:

Truong hop néu hang A= hang A = n (s6 an) thi hé dua duoc vé dang hé vudng AX = B voi
A 1a ma tran wibng céap n va det(A) # 0. Hé cd tén 1a hé Cramer, c6 duy nhat nghiém.

Hé qua: Hé vudng thuér'l nha“it AX = 0 c6 nghiém khong tam thudng (khac 0) khi va chi khi
dinh tha#c ma trgn hé sé bang khong.

1.2.3. Hé Cramer va phwong phap giai:

Dinh nghia h¢ Cramer
Hé phuong trinh dai s6 tuyén tinh AX = B 1a mot hé vudng, thoa man diéu kién det(A) #0 thi
duoc goi 1a hé Cramer.

Tinh chit:
Hé Cramer AX = B ludn c6 nghiém duy nhét xac dinh bai cong thac X = A™* B.

Cac phuong phap giai: Phuong phap Cramer, phuong phap dung ma tran nghich dao, Phuong
phép Gauss
Phuwong phap Cramer:

Dinh li Cramer: Hé Cramer AX = B (A la matran vudng cap n) c6 nghiém: X = (X;, X, , ...,

det(A) . — .. s
det(A) Jd=1..n voi A lama

tran c6 duoc tir A bang cach thay cot thir i cua A boi cot ma tran vé phai B.

X, )" V6i cac thanh phan an x; duoc xéc dinh bai cong thic: x, =

VA

Chu v : Phuong phap thuong sir dung dé giai cho hé 2 hoic 3 phuong trinh

Trang 15



X, —2X, + X, =4
Vi du: Giai hé phuong trinh sau 2x, + X, —X; =0
=X + X, + X =-1

Giai:

1 -2 1 4 -2 1 1 4 1 1 -2 4
IAE[2 1 “1=7jAE|0 1 A=7A||2 0 -U=-TJAF|2 1 0|=7
-1 1 1 -1 1 1 -1 -1 1 -1 1 -1

| Al | Al | Al

Phuwong phdap ding ma tran nghich ddo.

Xét hé Cramer AX = B. Vi detA # 0 nén A c6 ma tran nghich dao A™. Do vy tir AX = B =>
A'A X =A'B=>X=A"'B. Vay X = A'B.

Vi du : Giai hé sau theo phuong phap ma tran nghich dao
X +2X,+3%x; =1
2%, +5X%, =1
X, +3%, =17
Giai hé¢ Cramer AX = B bing phwong phap Gauss.
Thuc hién cac budc sau
Buéc 1: Viét ma tran bo sung (A | B).

Buéc 2: Str dung cac phép bién ddi so cap trén hang 1én A va B dé dua phan matran A vé
dang tam giac > V& dang chéo = V& dang don vi, khi d6 B = B’ s& la nghiém X.

(AB) =>...2> (I,| X)

2% +4X, +3X, =4
Vi du: Gidi h¢ 3% + X, —2X; =2
4% +11X, + 7%, =7
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2 4 3|4 2 4 3 |4) 2 4 3 | 4

-3
7h1+h2 ghz+hs

3 1 —2-2|—%5:—|0 -5 -13/2-8|———|0 -5 -13/2| -8
IERCR 03 1 |1 0 0 -29/10[-29/5
i4i:
2 4 0-2 2 0 02 1 0 01
—G 10 5 05 || 0 1 0-1|—2/0 1 0-1
@kt o 0 12 0 0 12 00 12

Vay nghiém cuaa hé 1a (x; , X, , X3) = (1, -1, 2)
1.2.4. Hé phuong trinh tong quat:

Phuong phap Gauss cho hé c6 vd sé nghiém (dung cac phép bién dbi so cap cua ma tran trén
hang)

1.3. Mién nghiém cia hé: (doc thém tai liéu)
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CHUONG 2: QUY HOACH TUYEN TiNH

2.1. Cac bai toan thuc té dén bai toan quy hoach tuyén tinh:

Vi du 1. Mot xi nghiép can san xuat 3 loai banh: banh dau xanh, banh thap cam va banh déo.
Lugng nguyén liéu duong, dau cho mot banh méi loai; luong duy trir nguyén liéu; tién 14 cho
mot banh mdi loai duoc cho trong bang sau:

Nguyén | Banh  dau | Banh thap | Banh déo | Luong du
licu xanh cam trie
buong 0,04 kg 0,06 kg 0,05 kg 500 kg
bau 0,07 kg 0 kg 0,02 kg 300 kg
Lai 3 ngan 2 ngan 2,5 ngan

Hay 1ap md hinh bai toan tim s luong mdi loai banh can san xuit sao cho khéng bi dong vé
nguyén liéu ma 1ai dat duoc cao nht.

Giai: Goi Xq, Xy, X3 lan luot 12 56 banh dau xanh, banh thap cam va banh déo can san xuét. Diéu
kign: X, >0(j =1,2,3). Khi do:

1. Tién ldi thu duoc 1&: f(X) = f (X, Xy, X;) = 3%, +2X, + 2,5%,(ngan)
2. Lugng duong duoc su dung 1&: 0,04x,+ 0,06x, + 0,05x,(kg)

Ta phai co 0,04x, + 0,06x, + 0,05x, < 500

3. Luong dau duoc su dung la: 0,07x, + 0,02x,(kg)

Ta phai co 0,07x, + 0,02x, < 300
Vay ta cé mé hinh bai toan:

(1)

Vi diéu kién:

f(x) = (X, %,, %) =3% +2X, + 2,5%, — Max

, 0,04x, +0,06x, +0,05x, <500
) 0,07x, +0,02x, <300
3) X, >0(j=1,2,3)
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Ta néi day la mot bai toan quy hoach tuyén tinh 3 an tim Max cua ham muc tiéu
f(X) =3x, +2X, +2,5x,

Vi du 2. Ta can van chuyén vat liéu xay dung tir 2 kho A; va A, dén 3 cong truong xay dung
By, B,, B;. Tong sd vat liéu c6 & mdi kho, tong sé vat lidu yéu cau ¢ mdi cong trudng, ciing
nhu khoang céch tir mdi kho d¢én mdi cong trudng duoc cho trong bang sau:

CT Bl B2 B3
15T 25T 20T
Kho
Al: 20T 5 km 2 km 3 km
X11 X12 X13
A2: 40T 4 Km 3 km 1 km
Xa1 X22 X23

Hay 1ap ké hoach van chuyén sao cho:

- Céc kho giai phong hét hang;
- Céc cong truong nhan du vat liéu can thiét;
- Tong s T (tan) * km phai thuc hién 1anho nhat.

Giai: Goi x;; 12 56 tAn vat li¢u s& van chuyeén tir kho A dén cong truong B;. Diéu kign:
x; 2 0(i=1,2; j=1,2,3) . Khi d6:
1. Tong s6 T * km phai thyc hién la:
f(X) =5X%,; +2X, +3X;3 +4X,; + 3%,y + Xoq
2. Tong sdtan vat licu duoc van chuyén tir kho A; dén cac cong truong 12 x,, + X, + X
Dé giai phdng hét vat liéu, ta phai cO X, + X, + X3 = 20
3. Tong sbtan vat liéu duoc van chuyén tirkho A, dén cac cong truong 12 Xy, + Xy, + X,

Pé giai phong hét vat ligu, ta phai cO Xy, + Xy, + X, = 40
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4. Tong sb tan vat liéu dugc van chuyén vé cong truong By 1 x,, + X,
Dé B, nhan du vat liéu, ta phai c6 x,, +x,, =15
5. Tong sb tan vat ligu dugc van chuyén Vé cong truong B, 1a x, +x,,
Dé B, nhan du vat liéu, ta phai 6 x,, +x,, = 25
6. Tong sb tan vat ligu dugc van chuyén Vé cong truong B; 12 x; + X,
Dé B, nhan du vat liéu, ta phai c6 x,, + X,, = 20
Vay ta cé mé hinh bai toan:

(1) f(X) =5X;; + 2%, +3X%; + 4%y, +3X,, + Xps —> Min
V6i diéu kien:

X11+X12+X13:20
Xpy + Xy + X5 =40

(2) Xy Xy =15
X, + X, =25
X5 + Xp3 =20
®3) X, 20(=12;j=1,2,3)

Ta noi day 1a mot bai toan quy hoach tuyén tinh 6 an tim Min cua ham muc tiéu
f(X) =5%; +2X, +3%5 +4X,; +3Xy, + Xyg

2.2. Cac dang bai toan quy hoach tuyén tinh:

2.2.1. Dang téng quéat caa bai toan QHTT:

(1) f(x)= Zn:cjxj — Min(Max)

Dax;=b,(iel)
i1

2 1Yax<b.(cl,)

Dax;=b,(iely)
-1

3) x;20(j€dy) ; X;<0(jed,); x;tuy y(j € J,)
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Trong do:
v £(x) 1a ham muc tiéu
v I, I, l3roinhauva L ul,ul,={12,...,m}
v’ J;,35,J3r0inhau va J, 0,00, ={12,..,n}
v\ A=(8y)pm,: Ma tran hé sé rang buoc
v B=(b,b,,...b,): Vécto cac h¢ sb ty do
v C=(c,C,,C, ) : Vécto h¢ s6 cac an trong ham muc tiéu

V' X=(%,%,.., X,): Vécto CAC 4n s6
Khi do:
o MOdivécto X=(X,X,,... X, )thoa (2) va (3) dugc goi la mot phuong dn (PA) cta bai toan.
e MOdi phuong 4n X =(X,X,,...,X, ) thoa (1), nghia 1a tai d6 ham muc tiéu dat gid tri nho
nhét (I6n nhat) trén tap cac phuong an, duoc goi 1& mot phuwong dn t6i wu (PATU) cua
bai toan.
e Giai mot bai toan QHTT 1a di tim mot PATU cua nd hoic chi ra ring bai toan v
nghiém, nghia 1a khong c6 PATU.

2.2.2. Dang chinh tic caa bai toan QHTT

(1) f(x):zn:cjxj — Min(Max)

(2) {iai,-x,- ~b.(i=1m)

3)  x;20(j=1n)
Nhan xét: Bai toan QHTT dang chinh tic 1a bai toan dang tong quét, trong do:
v' Céc rang budc déu la phuong trinh.
v’ Céc an déu khdng am.
Vi du: Bai toan sau c6 dang chinh tac:

(1) f(X) =2x,—4X, — X, + 6%, > Min
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X, —4X, +x, =12
(2) 12x, —3X%, + X; + X, =3
X, =X, = X3 —X, =—6

(3) X; = O(J :1'_4)
2.2.3. Dang chuan cia bai toan QHTT

Bai toan QHTT dang chuan 1a bai toan c6 dang chinh tac:

(1) f(x):zn:cjxj — Min(Max)

(2) {iai,-x,- ~b.(i=1m)

3) % >0(j=Ln)

Trong do:
v’ Céc hésdtudo b,b,,....b  déukhdng am.
v' Trong ma tran hé sb rang bugc A=(g;)

co dﬁy dim vécto cot don vi e,e,,...,e,

mxn

1 0 0

D
Il
D

N
Il
D
Il

Khi do:
e C&c 4n &ng Véi céc vécto cot don vi dugc goi 1a cac 4n co ban. Cu thé 4n tng voi vécto
cot donvi e la dan co ban thirk.
e Mot phuong 4n ma céac an khong co ban déu bang 0 dugc goi 1a mot phuong dn co ban.

e Mot phuong an co ban c6 day du m thanh phan duong (nghia 1a moi an co ban déu
duong) duoc goi la khong suy bién. Nguogc lai, mot phuong an co ban ¢6 it hon m thanh
phan dwong (nghia 1a c6 it nhit mot an co ban bing 0) dwoc goi 1a suy bién.
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Vi du: Xét bai toan QHTT sau:
(1) f(X) =2x —4X, — X; +6X, + X5 + 4%, = Min

X, + X, + X% =12
(2) 12X, + X, + X5 =3
X, +X,—X;—X, =6

(3) % 20(j=16)
Ta thay bai toan trén da c6 dang chinh tic, hon nita:;
v' Cac hé sb twdo b =12,b, =3,b, =6 déu khong am.

v' Ma tran hé sb rang buoc A Ia;

1 0 0 1 10
A=l12 0 1 0 0 1
1 1 -1-10020

c6 chira day du 3 vécto cotdon vi e; (COt5), e, (Cot 6), e5 (Cot2).
Do d6, bai toan c6 dang chuan, trong do:

e An coban ther 112 xs
e An coban ther 2 1a xg
e An coban tht 312 x,

Nhan xét: Trong bai toan trén, khi cho 4n co ban thi k = hé s ty do thir k, con cé&c an co ban
= 0, nghia la:

X; =12, =3,X, =6;X =0,%=0,x, =0
ta dugCc mot phuong an co ban cua bai toan:
x=(0,6,0,0,12,3)

Phuong an nay khong suy bién vi co du 3 thanh phan duong. Ta goi day 1a phuong 4n co ban

ban dau cua bai toan,

< Chu y: Téng quét, trong bai toan QHTT dang chuan bt ky, khi cho an co ban tha k = hé
sb tw do tha k (k=12,.., n), con céc an khong co ban bang 0, ta dwoc mot phuong an co
ban cuia bai toan. Ta goi day 1a phuwong dn co ban ban dau cia bai toan.
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2.3. Biénddi dang bai toan QHTT
2.3.1. Dang tong quat — Dang chinh tic

Ta c6 thé bién d6i bai toan QHTT dang tong quat vé dang chinh tic nhu sau:

1. Khi gap rang budc dang
ZauxJ <b

Ta dua vao an phu x, >0 dé bién vé phuong trinh

Za”xj+x

2. Khi gap rang budc dang
ZauxJ >h

Ta dwa vao an phu x_, >0 dé bién vé phuong trinh

Zalj j Xn+l = bl

3. Khi gdp an x, <0, ta doi bién x, :—xj' Voi x,'20

4. Khigap an x; tiy y, tadoi bién x; =x,'=x;" V6i x;'>0;x,">0

Chu y: Céc an phu la cac an khéng am va hé sé cua cac an phu do trong ham muc tiéu 2 0.
< Mdi quan hé gia baitoan géc va bai toan phu:

BAI TOAN PHU BAI TOAN GOC
VO nghiém VO nghiém
C6 PATU C6 PATU bang céach bo an phu

Vi du: Bién d6i bai toan QHTT sau vé dang chinh téc:

(1) f (x) =3x, +2x, +2,5x, > Max
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4x, —6X, +5x, <50
(2) 7% + X%, 230
2%, +3X, —=5X, =25

(3) x=0;x<0
Giai:
e Dua vao an phy x, >0 débién bat phuong trinh
4x, —6X, +5X%;, <50
Vé phuong trinh 4x, —6X, +5X, + X, =50
e Dua vao an phu x, >0 débién bat phuong trinh
7% +X%; 230
Vé phuong trinh 7x, + X, — X, =30
e Doihién x,=—x," Voi x,'>0
o DOibién x,=x,'—x," VoI X,'>0;x,">0
Ta dua bai toan vé dang chinh tic:
(1) f(X) =3x% +2x, +2,5(%; = X, ") > Max

4%, 46X, +5(%;, "= %,") + X, =50
(2) 7%+ (%= %") =% =30
2% —3X, '=5(X;'= X, ") =25
3) x20;%x,"20;%"'20;%"20;x,20,%x >0
2.3.2. Dang chinh tic — Dang chuan

Tir bai toan QHTT dang chinh tic ta c6 thé xay dung bai todn QHTT mé& rong cé dang
chuan nhu sau:

1. Khi gap hé sb ty do b, <0 ta doi diu hai vé cua rang buoc thi i.

2. Khi ma tran hé sb rang budc A khdng chira vécto cot don vi thir k 12 ey, ta dua vao
an gia x_,, >0 vacong thém dn gia x , vao Vé trai ctia phuong trinh rang budc thi
k dé duoc phuong trinh rang budc mai:

n
Zaijj +X., =h
j=1
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3. Ham muyc tiéu mé rong duoc xay dung tir ham muyc tiéu f (x) ban dau nhu sau:
e DG6i v6i bai toan Min
f(x)+M (X an gia)
o Dbi voi bai toan Max
f(x)-M (T an gia)
Trong d6: M 1a dai luong duong rat 16n (I6n hon bat ky s nao cho trudc).
Cha y: Céc an gia la cac an khong am va hé sb cua céc an gia d6 trong ham muc tiéu 1a —M
(hay +M) néu 1 bai toan cyc dai (hay cuc tiéu). Trong d6: M 1a dai lugng duong rét Ién (16n
hon bét ky s6 nao cho trudc).

< Quan h¢ gid@a bai toan xudt phat va bai toan mé réng

Mbi quan hé gitta bai toan xuat phat va bai toan mo rong nhu sau:

BAI TOAN MO RONG BAI TOAN XUAT PHAT

VO nghiém VO nghiém

Co6 nghiém | Moian gia=0 Co6 PATU bang cach bo an gia
Co6 it nhat motan gia>0 | VO nghiém do khong cé PA nao

Vi du 1: Bién dbi bai todn QHTT sau V& dang chuan:
1) f(X) = 3%, +2X, + 2%, + X, = Min

4%, —6X, +5x, =50
(2) 7% + X3+ X, =30
2X, +3X, —5X; =25

(3) x,20(j=1..,4)
Giai:
Bai toan trén di c6 dang chinh tic, trong d6 vé phai ctia phuong trinh rang budc thi ba
la —25<0. Poi dau hai vé cua phuong trinh nay ta dugc:

—2X, —3X, +5%, =25
va (2) tré thanh
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4x, —6X, +5x, =50
(2) X + X% +X%, =30
2%, +3X, —5X; =25

Ma tran hé s rang buoc la

4 -6 5 01 O
A= 7 0 1 1|0 O
-2 -3 5 0)0 1

Vi A con thiéu 2 vécto cot don vi lae; VA e;nén bai toan chua co dang chuan.
e Lap cac angia x, >0;x, >0 VA xay dung bai toan mé rong dang chuan nhu sau:

(1) F(X)=3x 42X, +2X; + X, + Mx; + Mx, — Min

4x, —6X, +5X; + X5 =50
(2) X + X% +X%, =30
—2X%, —3X, +5X; + Xs =25

(3 x,20(j=1..,6)

Vi du 2: Bién d6i bai toan QHTT sau V& dang chuan:
(1) f(X) =3x, +2X, + 2%, + X, > Max

4x, —6X, +5x, =50
(2) 7% +X%+X,=0
2%, +3X, —=5X, =25

(3) x;20(j=1...,4)
Ta xay dung bai todn mé rong dang chuan nhu sau:
(1) f (X) =3x, +2X, + 2X; + X, — MX, — Mx; — Max

4x, —6X, +5X, + %, =50
(2) 7% +%+X, =0
2X, +3X, —=5X; +Xg =—25
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(3)  x20(j=1..6)

s Chuy:

e An phy: Dang téng qudt — Dang chinh tdc

e An gia: Dgng chinh tdc — Dang chudn

e An gia dugc dua vao mot cach “gia tao” ¢t dé ma tran hé sb rang budc co chira du
vécto cot don vi, nd chi dugc cong hinh thirc vao Vé tréi caa phuong trinh rang budc va
tao nén mot phuong trinh rang budc mai. Trong khi an phu bién mot bat phuong trinh
thanh phuong trinh theo dung logic toan hoc.

e Trong ham muyc tiéu ma rong, hé sé ciia cac an gia déu bang M (d6i véi bai toan Min)
hodc déu bang —M (ddi voi bai todn Max). Trong khi hé s6 cua céc an phu déu bang 0
trong ham muc tiéu.

Vi du: Bién d6i bai toan QHTT sau vé dang chuan:
(1) f(X) = 3%, +2X, + 2%, + X, = Min

—9x, +15%;, <50
(2) —6X,; +2x, =—120
X, +3X, —5X; = —45

(3) x,20(j=1..,4)

Giai:

Truéc hét ta dua bai toan vé dang chinh tac bang cach dua vao 2 an phu x; >0;x, >0
(1) f(X) = 3%, +2X, + 2%, + X, = Min

—9x, +15%; + X, =50
(2) —6X%; +2x, =-120
X, +3X, —5X; — X; =—45

(3) x,20(j=1..,6)
Bai toan trén chua cé dang chuan.

Ta thay céc vé phai cua cac phuong trinh rang budc thir 2 va thir 3 déu am nén bang cach doi
dau hai Vé cua cac phuong trinh ndy ta duoc:
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—9X, +15%; + X, =50
(2) 6x, —2X, =120
=X —3X, +5X, + Xs =45
Ma tran hé sé rang buoc 1a:

0 915 0 1 0)0
A=l0 0 6 -2 001
-1 -3 5 0 0 1)0

Vi A conthiéu 1 vécto cot don vi 1ae, nén bai toan chua c6 dang chuan.

e Lap cac angia x, >0 VA xdy dyung bai toan m¢ rong dang chuan nhu sau:

(1’)  F(X)=3x 42X, + 2%, + X, + Mx, = Min
—9X, +15%; + X, =50

(27 6%, —2X, + X, =120
=X —3X, +5X; + X; =45

(3 % 20(j=1..7)

2.4. Phwong phap hinh hoc giai bai toan QHTT hai 4n sé:
2.5. Thuét toan don hinh giai bai toan QHTT dang chuin:
2.5.1. Thuat toén giai bai toan Min:

Xét bai toan QHTT dang chuan:

(1) f(x)=Zn:c:jxj — Min

A X taX, +...ta, X, :bl
Ay X +ayuX, +...+a,, X, =h,

(2)
A X +a,X, +...+a, X, =b,
(3) X; 20(] =1,n)
Qua mot s6 hiru han céac budc sau day ta s€ giai dugc bai toan QHTT trén, nghia la chirng
to dwoc rang bai toan vd nghiém hoic chi ra dugc mot phuong 4n tdi wu ctia bai toén.
Buwéc 1: Lap bang don hinh diu tién
Xac dinh cac an coban 1,2,..., m lan luot 1a X, X,,..., X, V& 1ap bang don hinh dau tién:
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N X An co | Phuong G . G e Gy
HES0 | pan &n 4
al
X e X, e X,
C X by 8y, 8, 8y,
CI’ Xr br arl cen cee arn AI’ *
Cm Xm bm a‘ml [N a‘mv (R amn
f(x) f(x%) A A, A,
Trong do:

f(x°)=cb +cb,+...+C b,
[= (cot Hé sb) (cot Phuong 4n)]
A; =Cay; +Cydy; +...+Cpay, —C; (j=1n)
[= (cot Heé s0) (cot x,) - ¢;]
Buéc 2: Nhan dinh tinh téi wu

1. Néu A; <0(Vj =1,1), thi phuong 4n co ban ban diu x° (X° cé thanh phan tha i, la
X, =b,, con cac thanh phan khac bang 0) la mot phuong 4n tdi wu cta bai toan Min
dang xét voi f(x)= f(x°).

2. Néu ton tai A; >0 dén day xay ra 2 truong hop:

TH1: Néu ton tai A, >0 sao cho a; <O(Vi=1m) thi bai toin Min dang xét vd nghiém,

nghia 14 khong c¢6 phuong an tdi wu ndo.

TH2: Néu trudng hop trén khdng xay ra, nghiala tontai A, >0, va véi moi jma A, >0 déu

tn tai i sao cho a; >0 thi sang buéc 3.
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Buéc 3: Tim an dwa vao hé an co ban
Trong tat cd cac A; >0, ta chon A, >0 I6n nhat [Ta danh dau * cho A, duong 16n nhat trong
bang]. Khi do, x, la 4n ma ta s& dua vao hé 4n co ban.

Buwéc 4: Tim 4n dwa ra khéi hé 4n co ban

Lap cac ty s6 A _b Vi moi ima a, >0 va ghi vao cot 4, cua bang. Xac dinh

\%

A= Min{i La, > O}
a.

[Ta d¢anh ddu * cho 4 nho nhat trong bang]. Khi do, x, 1a 4n ma ta s& dua ra khoi hé an co
ban.
Bwéc 5: Tim phén tir chot
Phan tir chét 1a hé s6 a, & cot v (cot chira AY), hang r (hang chira 4, *). [Ta dong khung phan
tir chot a,, ].
Buéc 6: Bién déi bang
1. Trong cotAn co ban tathay x. bang x . Trong cot Hé sé ta thay ¢, bang c,.
2. Hang r méi = (hang r cii) chia cho phan tir chét a,, .
3. Hang i méi = (hang i cti) - a, (hang r maoi).
4. Hang cubi méi = (hang cudi cii) - A, (hang r méi).
Buéc 7: Quay Vé buéc 2
Chay:
a. Trong Budc 3, néu c6 nhiéu A, >0 I6n nhat thi ta chi chon mot trong s6 do dé

danh dau * va x4c dinh an dua vao tuong @ng.
b. Trong Budc 4, néu conhiéu 4, thoa

A = Min{E La, > O}
a.

thi ta chi chon mot trong sé d6 dé danh diu * va xac dinh an dua ra tuong Gng.

c. Trong Budc 6, cac phép bién doi tir 2. dén 4. c6 thé duoc thuc hién bang phuong
phap “duong chéo hinh chir nhat” nhu sau:
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Cu Moi

Hang r a, a, Hang r a, 1
> o
. -
Hang i a; a, Hang i a.,a -a;a, - 0
a'I‘V
Cua Moi
Hang r a, a Hang r a, 1
Tj v _n
> o
. -
Hang i A A Hangi a,A . —a.A, - 0
j v w—j v
a

d. Trong Budc 6, cac phép bién doi tir 2. dén 4. c6 thé duoc tinh nho vao cac hang
trén cua bang moi nhu khi 1ap bang don hinh dau tién & Budc 1.
2.5.2. Thuat toan giai bai toan Max:
Péi v6i bai toan QHTT  f(x) — Max ta c6 thé giai bang 2 cach:

Céch 1: Chuyén Vé bai toan Min nhu sau:

bat g(x)=—f(x). Ta cé g(x) »> Min va
f(x) dat Max tai X’ < g(x) dat Min tai xX°.

Hon nita, khi d6 f(x°) =—g(x°).
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Céch 2: Giai tryc tiép bai toan Max. Thuat toan giai bai toan Max tuong ty nhu thuat toan
gidi bai toan Min, nhung nhimg diéu kign vé cdc A; & hang cudi s& hoan toan nguoc lai, cu

thé c6 thay doi nhu sau:
a. Budc 2 (Kiém tratinh t6i uu):

1. Néu A, >0(vj=1n), thi phuong 4n co ban ban dau x° (X’ c6 thanh phan th i, 1a
X, =h,, con cac thanh phan khac bang 0) 1a mot phuong 4n t6i wu cua bai todn
Max dang xét voi f(x)= f(x°).

2. Néu ton tai A; <0 dén day xay ra 2 truong hop:

TH1: Néu ton tai A, <0 sao cho a; <O(Vi=1m) thi bai todn Max dang xét vo

nghiém, nghia 13 khong c6 phuong an tdi uu nao.

TH2: Néu truong hop trén khdng xay ra, nghia 1a ton tai A; <0, va véi moi j ma

A; <0 déu tontai i sao cho a; >0 thi sang budc 3.

b. Budc 3 (Tim an dwa vao hé an co ban):
Trong tat c4 cac A, <0, ta chon A, <0 bé nhat [Ta danh déu * cho A, am bé nhat

trong bang]. Khi d6, x, 12 an ma ta s& dua vao hé an co ban.
Vi du 1: Giai bai toan QHTT sau:
(2) f(X) = 2%, +5X, + 4%, + X, —5%;, —> Min
X, —6X, —2X, —9%, =32
1 3
(2) 2x2+x3+§x4+§x5:30
3X, + X + Xs =36
(3) x20(j=1..,6)

Giai: Bai toan trén c6 dang chinh tac vGi cac vé phai ciia cac phuong trinh rang budc trong (2)
déu khong am.

Ma tran hé sé rang buoc Ia;
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1 60 -2 -9 0
A=|0 2 1 12 32 0
0300 1 1

Vi A chtra da 3 vécto cot don vi e; (cot 1), e, (cot 3), e5 (cot 6) nén bai toan c6 dang chuan,
trong do:

. An coban th 1 12 x,
o An co ban thi 2 13 X,
) An co ban thi 3 13 Xg
Ta giai bai toan bang phuong phap don hinh. Lap bang don hinh:

An co | Phuong 2 > 4 1 - 0
Hé S0 ban n ﬂi
a a X, X, X, X, X X,
2 X 32 1 -6 0 -2 -9 0
4 X 30 0 2 1 1/2 3/2 0
0 X 36 0 3 0 0 1 1
f) | 184 |0 9 0 3 7 0

f(x°) =2*32+4*30+0%36 =184
A=A, =A,=0

A, =2%(—6)+4%2+0*3-5=—-9

A, =2%(=2)+4*1/2+0*0—-1=-3
A, =2%(~9)+4%3/2+0*1—(-5) =7

Trong bang trén ta thay A; <0(V] —1,6) nén bai toan Min dang xét c6 mot phuong an ti

uu 1a phuong 4n co ban ban dau x° dinh boi:
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I
X
I
X
I
o

Vé6i f(x°) =184
Két luan: Bai toan c6 phuong an t6i uu 1a x° =(32,0,30,0,0,36) Voi f(x°) =184
Vi du 2: Giai bai toan QHTT sau:
(1) f(X) =6X + X, + X3 +3X, + X — X, = Min

=X + X, =X, + X =15
(2) 2X, — Xy +2X; =—9
4% +2X, + X —3%; =2

3) x20(j=1..6)

Giai: Bai toan trén c6 dang chinh tic voi vé phai caa phuong trinh rang budc thir 2 trong (2)
la -9<0. Ddi diu hai Vé cua phuong trinh nay, ta dwa vé bai toan sau:
(1) f(X) =6X, + X, + X, +3X%, + X, — 7%, = Min

=X + X, =X, + X =15
(2) —2X, + %, —2X; =9
4% +2X, + %X, —3X, =2

3)  x20(j=1..6)

Ma tran hé sé rang buoc 1a:

Vi A chira du 3 vécto cot don vi e; (cot 2), e, (cot 3), e5 (cot 5) nén bai toan c6 dang chuan,
trong do:

o An co ban tht 112 %,
o An co ban thir 2 12 x,
o An co ban thi 3 13 Xs
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Ta giai bai toan bang phuong phap don hinh. Lap bang don hinh:

e 55 s:; co z:uong 6 1 |1 |3 1 |-7 ,
X, X, X5 X, X X5
1 X, 15 1|1 0 -1 |0
1 X 9 2 |0 1 0 0 -2 Bang |
1 Xs 2 4 |0 |0 |2 1 |-3 h,:=h, +2h,
f(x) 26 5 |0 |0 |-2 |0 |3* h, :==h, +3h,
-7 Xs 15 -1 |1 (o [-1 |0 |1 h, :=h,-3h
1 X3 39 -4 |2 1 -2 |0 0 Bang Il
1 Xs 47 1 3 |0 -1 |1 |0
f(x) -19 2 -3 [0 |1 0 |0

Bang I: Ta tim dugc
f(x°) =1*154+1%9 +1%2 = 26
A, =A,=A,=0
A, =1*(=1) +1*(-2) +1*4 -6 = -5
A, =1%(-1) +1*0+1*2-3=-2
Ay =1%141%(~2) +1*(-3) — (-7) =3
Trong Bang | ta thiy tontai A, =3>0 va trén cot twong tng c6 a, =1> 0(a,, = —-2,a,, = —3)

néu ta chon an dua vao 1a Xg, an dua ra 13 x,, ph?ln tir chot 1a a,; =1. Sau do, bién doi Bang |
bang cac phép bién dbi ghi canh bang.
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Bang II: Trong bang I, tathdy tontai A, =1>0 ma a, <0(Vi=1,3)(a, =-1a, =-2,a, =-1)
nén bai toan Min dang xét v nghiém.
Vi du 3: Giai bai toan QHTT sau:

(1) f (x) =3x, +8x, +5x;, > Max

X, +3X, <4
(2) X +2X; <7
X, +3X, +2X%, <12

(3)  x,20(j=12,3)
Giai: Chuyén V& bai toan Min bang cach dat
g(x) =—f(x) =—-3x, —8x, —5x%,
Ta c0 bai toan:
(1) g(x) =-3x,—8x, =5%, > Min

X, +3X, <4
(2) X +2X%, <7
X, +3X, +2X%, <12

3)  x20(j=123
Bién doi bai toan trén vé dang chinh tic bing cach dua vao céc an phux; >0(j=4,5,6) :
(1) g(x) =-3x,—8x, —=5%;, = Min

X, +3X, +X, =4
(2%) X +2X;+ X% =7
X, +3X, +2X; + X5 =12

(3)  x20(j=12,...,6)
Bai toan dang chinh tic trén c6 céc vé phai cua cac phuong trinh rang budc trong (2°) déu

khéng &m. Ma tran hé sb rang buoc 1a:
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A=1
1
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o O
o - O
= O O

Vi A chtra da 3 vécto cot don vi e; (cot 4), e, (cot 5), e (cot 6) nén bai toan c6 dang chuan,
trong do:

. An co ban thir 1 13 X,
) An co ban thir 2 12 Xs
) An co ban thi 3 13 Xg
Ta giai bai toan bang phuong phap don hinh. Lap bang don hinh:

He s6 szn co I,’huong -3 -8 -5 0 0 0 )
an an X, X, | % X [ X | X
0 X, 4 1 0 |1 |0 |0 |A4=43*
0 Xs 7 1 0o (2 |0 |1 o Bang |
0 Xg 12 1 3 2 0 0 1 A3 =12/3 | h=(1/3)h
9(x) 0 3 g* |5 |0 |0 |0 h, :=h, —3h,
-8 X, 4/3 /3 |1 |0 |13 |0 |0O h,:=h,—-8h
0 X 7 1 0 0 1 0 A, =7/2* | Bang Il
0 Xs 8 0 o |2 |1 |0 |1 A =8/2 | h,=(l/2)h,
9(x) -32/3 |[1/3 |0 5 |-8/3 |0 0 h; :=h, —2h,
-8 X, 4/3 113 |1 0 1/3 |0 0 h, :=-5h,
-5 X, 712 12 {0 |1 |0 |12 |0 Bang I
0 Xs 1 -1 o (0o |1 [-1 |1
a(x) -169/6 |-13/6 [0 |0 |-8/3 |-5/2 |0
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Bang I: Ta tim dugc
g(x°)=0%4+0*7+0*12=0
A=A =A,=0
A, =0*1+0*1+0*3—-(-3) =3
A,=0*3+0*0+0*3-(-8)=8
A, =0*0+0*2+0*2—-(-5)=5

Trong Bang | ta thay ton tai cac A, >0 1a A, =3;A, =8;A, =5Vva trén mdi cot tuong wng c6 hé
s6 duong. Ta chon A, =8 dwong 16n nhat va 4n dua vao 1a x,, khi d6 trén cot tuong tng co
cac hé s6 duong 1a a, =3;a, =3nén ta lap cac ty sd 4 =4/3;4,=12/3. Tachonty sd 4, =4/3
la nho nhat va an duarala x,, phan tir chét 12 a,, =3. Sau d6, bién ddi Bang | bang céc phép
bién d6i ghi canh bang.

Bang II: Ly luan twong tu nhu trén, ta thdy phuong 4n co ban ban dau trong bang nay chua tbi
uu va ciing khong c6 dau hiéu cho thy bai toan vd nghiém. Bién doi Bang Il bang cac phép
bién ddi ghi canh bang.

Bang I1l: Trong bang I ta thay A; <0(V] =1,6) nén bai toan Min dang xét 6 mot phuong an

t6i vru 14 phuong 4n co ban ban dau x*dinh bai:

Véi g(x')=-169/6. Bo di cac an phuy, ta duoc phuong an tdi wu cua bai toan Min la
X° = (%, %, %) = (0,4/3,7/2) woi g(x°)=—-169/6.

Két luan: Bai toan Max da cho c6 phuong 4n téi wu 1a x° = (0,4/3,7/2) v6i f(x°)=169/6
Vi du 4: Giai bai toan QHTT sau:

(1) f(X) =—2x, +6X, + 4%, —2X, + 3%, > Max

Trang 39



X, +2X, + 4%, =52
(2) 4X, + 2%, + X, =60
3X, +X; =36

(3)  x=0(j=15)

Giai: Bai toan trén c6 dang chinh tac véi cac vé phai cua cac phuong trinh rang budc trong (2)
déu khdng am. Ma tran hé sé rang budc 1a:

1 2 400
A=0 4 2 1 0
0 3001

Vi A chtra du 3 vécto cot don vi e; (cot 1), e, (cot 4), e5 (cot 5) nén bai toan c6 dang chuan,
trong do:

o An co ban thar 1 1a x,
o An co ban tha 2 1a x,
) An co ban thtr 3 1 Xs
Ta giai bai toan bang phuong phap don hinh. Lap bang don hinh:

He s6 gﬁn co I,’hu:orng -2 6 4 2|3 .
an an X, X, X, X, X

-2 X, 52 1 2 0 |0 A =52/4*

-2 X, 60 0 4 |12 |1 |0 | A4=60/2 |Bang I

3 X5 36 0 3 |0 |0 |1 h = (1/4)h,
f(x) 116 |0 -9 |-16%|0 0 h,=h,-2h,

4 X, 13 14 |12 |1 |0 |0 |A4=26 h, ==h, +16h,

-2 X, 34 -1/2 0 1 o A,=34/3% | Bang Il

3 X; 36 0 3 |0 |0 |1 A, =36/3 | h,=(1/3)h,
f(x) 92 4 -1* |0 0 |0 h =h —(I/2)h,
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4 X 22/3 |13 |0 |1 -1/6 | 0 h, :=h; —3h,

6 X, 343 |-16 |1 |0 |u3 |0 h :=h, +h,

3 X 2 1/2 |0 0 1|1 Bang I

f(x) 310/3 |23/6 |0 0 1/3 |0

Bang I: Ta tim dugc

f(x°) = (=2)*52+ (—2) *60+3*36 = ~116

A=A, =A;=0

A, =(=2)*2+(-2)*4+3*3-6=—9

A, =(-2)*4+(-2)*2+3*0-4=-16
Trong Bang | ta thay ton tai cac A, <0 1a A, =-9;A, =—16va trén mdi cot tuong tng co hé so
duong. Ta chon A, =-16 4m nho nhat va an dua vao 1a x,, khi d6 trén cot twong ang c6 céc
hé s duongla a,, =4;a,, =2nén ta lap cac ty s6 4 =52/4;4, =60/2. Tachontysé 4 =52/4 la

nho nhit va an dwarala x,, phan tichdt 14 a,, = 4. Sau d6, bién d6i Bang | bang cac phép bién
d6i ghi canh bang.

Bang II: Ly luan twong tu nhu trén, ta thdy phuong 4n co ban ban dau trong bang nay chua tbi
vu va ciing khong c6 dau hiéu cho thay bai toan vd nghiém. Bién dbi Bang 1l bang cac phép
bién d6i ghi canh bang.
Bang I1l: Trong bang 111 ta thay A; 20(V] —1,5) nén bai toan Max dang xét c6 mot phwong an
t6i uru 1a phuong 4n co ban ban dau x°dinh boi:

X, = 22/3

X, =34/3

Xs =2

X =X,=0

f(x°) = 310/3.
Két luan: Bai toan Max da cho c6 phuong an toi wu 1a x° =(0,34/3,22/3,0,2) wi f(x°)=310/3
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2.6. Thuat toan don hinh mé réng:
Thuat toan don hinh giai bai toAn QHTT dang chinh tic twong tu nhu thuat toan don hinh giai
bai toan QHTT dang chuan, nhung c6 mot s6 diém can cha ¥ nhu sau:

e Do ham muyc tiéu mé rong 1a f(x)+M (3 an gia) ddi v6i bai toan Min , vala f(x)—M
(Y 4n gia) doi voi bai toan Max, nén trong cac bang don hinh, & cot Hé s6 co thé c6 cac
hé sé phu thuéc M. Khi d6 & hang cudi gom f(x); f(x°) V& cac A;; cac h¢ s6 s& co
dang a;+pB;M, do d6 nguoi ta thudng chia hang cudi thanh 2 hang nho: Hang nho trén
ghi cac s6 a;; Hang nho dudi ghi cac s6 B;M . Cac hang nay ciing tuén thu cac phep
bién doi cua bang ciing giéng nhu cac hang khac.

e Vi M la dai duwong rat I6n, nén khi so sanh cé&c s6 hang o+ M VA o'+ 8'M , ta ¢6 qui
tac sau:

a=a'

M=a'+8'M
a+p a'+pf Q{ﬂ:ﬂ'

£>0
a+fM >0 =0
a>0

B>p
a+pM>a'+p'M < | [ f=4"
a>a'
Do d6 khi xét dau A, h¢ so B, & hang nho dudi duge xem xét trudc; va chi khi nao B, =0, ta
méi xét dén hé sé «; ¢ hang nhé trén. Tuong tu, khi so sanh céc A, cac hé s6 B; ¢ hang nho
dudi dugce so sanh trudc; chi khi ndo cac B; bang nhau, ta méi so sanh cac hé s6 a; ¢ hang
nho trén.

e Trong bang don hinh dau tién, tit ca cac an gia déu co trong cot An co ban (Vi ching
déu 1a cac an co ban). Mdi khi mot an gia bi dua ra khoi hé an co ban thi khéng bao gio
ta dwa an gia do trd lai nira, Vi vay trong bang don hinh ta ¢ thé bo di cac cot ang Voi
C4c an gia.

Vi du 1: Giai bai toan QHTT sau:

(1) f(X) =X +2x, + X, —5%, — Min
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—3%,—9%,=0
(2) X, —TX; —5%, —2X; =5

1 2
— =X =X =X, =X =—
% 372 37 3" 37° 3

(3) X; ZO(jz]T5)

Giai: Bai toan trén cd dang chinh tic voi vé phai cua phuong trinh rang budc trong (2) déu
khong am. Ma tran hé sé rang budc 1a:;
0 O -3 9 0
A=|0 1 -7 -5 =2
1 -3 2/3 4/3 13

Vi A chira vécto cot don vi e; (cot 1), khdng chira cac vécto cot don vi e, €,, nén bai toan
chua c6 dang chuin. Ta dwa vao cac an gia X; 20(j=6,7)va lan luot coNg g, X, VA0 Vé tréi

ctia cac phuong trinh rang budc thir 1, thir 2 dé xay dung bai todan mé rong dang chuan:
1) f(X) = X +2X, + X, —5%; + MX; + Mx, — Min
—3% —9%X, + %, =0

(2) X, —TX; —5%X, —2X; + X, =5
1 2 4 1 g

(3)  x20(j=17)
Khi do6 bai toan co:

o An co ban ther 1 12 xg
e  Ancobantht2lax
o An co ban tha 312 X,
Ta giai bai toan bang phuong phap don hinh. Lap bang don hinh:
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He An Phirong 1 2 0 1 -5
. co ]
30 ban an X X, Xq Xy X5
M Xg 0 0 0 -3 -9 0
M X, 5 0 -7 -5 -2
1 X 2/3 1 -1/3 2/3 4/3 1/3
2/3 0 -7/3 2/3 1/3 16/3
f(x)
5M 0 M* -10M -14M -2M
M Xg 0 0 0 -3 -9 0
2 X, 5 0 1 -7 -5 -2
1 X, 713 1 0 -5/3 -1/3 -1/3
37/3 0 0 -47/3 -34/3 2/3
f(x)
0 0 0 -3M -OM 0

Bang I: Ta tim dugc
f(x°)=M*0+M *5+1*(2/3)=2/3+5M
A, =0
A, =M*0+M *1+1*(-1/3)-2=-7/3+M
Ay =M*(=3)+ M *(=7)+1*(2/3)-0=2/3—-10M
A, =M *(=9)+M *(=5) +1*(4/3) -1=1/3-14M

Ay =M *0+M *(=2) +1*(1/3) - (-5) =16 /3—2M

Trang 44

Bang |

h, :=h, +(1/3)h,
h, =h,+(7/3)h,
h., :=h,—M.h,

C

Bang Il



Trong Bang | ta thay ton tai duy nhat mot A, >0 1a A, =-7/3+M >0va trén cot tuong tng chi
c6 mot hé s6 duong la a,, =1>0. Ta chon 4n dwa vao 1a x,, an dua ra 1 x,, phan ta chét Ia
a,, =1. Sau d6, bién d6i Bang | bang céc phép bién doi ghi canh bang.

Bang Il:  Trong bang Il, ta thdy ton tai A, =2/3>0 ma
a, <0(Vj =1,3)(a,; = 0;a, = —2;a, =—1/3) nén bai toan Min mg rong vd nghiém. Suy ra bai
toa4n Min xuét phat ciing vo nghiém.

Két luan: Bai toan Min d cho khong c6 phuong an toi wu.
Vi du 2: Giai bai toan QHTT sau:
(1) f(X) =—-2x, —4x, + 2%, > Max

X, —2X, + Xy =27
(2) 2X, + X, + 2%, =50
X, —X, —X; <18

) % =0(j=193
Giai: Bién d6i bai toan trén vé dang chinh tic bang cach dua vao an phy x, >0:

(1) F(X)=-2x —4x, +2Xx;, > Max

X, — 2%, + X, =27
(2°) 2%, + X, + 2%, =50
X, — X, — X3+ X, =18

(3 x,20(j=14)

Voi Vé phai cua phuong trinh rang budc trong (2°) déu khdng &m. Ma tran hé sé rang buoc 1a:;

1 -2 1 0
A=l2 1 2 O
1 -1 11

Vi A chira vécto cot don vi e; (cot 4), khdng chira cac vécto cot don vi e, €,, nén bai toan
chua c6 dang chuin. Ta dua vao céac an gia X; >0(j=5,6)va lan lwgt cONg X, X, VA0 Vé tréi

ctia cac phuong trinh rang budc thir 1, thir 2 dé xay dung bai toan ma rong dang chuan:
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(17)  f(X)=-2x —4X, + 2%, — Mx; — Mx; > Max

X, — 2%, + X3 + X = 27
(2”) 2%, + X, + 2%, + X5 =50
X, — X, — X3+ X, =18

(3" x,20(j=16)

Khi d6 bai toan co:

An co ban thtr 112 Xs
An co ban thir 2 12 X
An co ban thi 3 1a x4
Ta giai bai toan bang phuong phap don hinh.

Lap bang don hinh:

Hé | An co | Phuong 2 4 2 0 2
SO ban an X, X, X, X,
-M Xs 27 1 -2 1 0 A =2711
-M Xg 50 2 1 0 A4 =50/2*
0 X4 18 1 -1 -1 1
0 2 4 -2 0
f(x)
-7TM -3M M -3M* 0
-M Xs 2 0 -5/2 0 0
2 X3 25 1 1/2 1 0
0 Xy 43 2 -1/2 0 1
50 4 5 0 0
f(x)
-2M 0 5M/2 0 0
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h, :=(@1/2)h,
h=h—h,
h,:=h,+h,

h, =h,+2h,

h., =h.,+3M.h,
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Bang I: Ta tim duoc
f(x°)=—M *27-M *50+0*18 =-77M
A, =0
A =—M*1-M*2+0*1-(-2)=2-3M
Ay =—M*(=2) =M *1+0*(-1) — (-4) =4+ M
Ay=—-M*1-M*2+0%(-1) -2 =—2—3M

Trong Bang | ta thay ton tai duy nhat cacA, <0 1a A, =2-3M <0;A, =—2-3M <0va trén mdi
cot twong ng ¢ hé sd duong. Ta chon A, =—-2—3M &m nho nhit va an dua vao 1a X, , khi do
trén cot twong ung c6 cac hé s6 duong la a,=1>0a,=2>0. Ta lap céc ty sb
A, =27114,=50/2,chonty sé A, =25nhé nhat va 4n duarala x,, phan tirchétla a,, =2. Sau
d6, bién d6i Bang | bang cac phép bién doi ghi canh bang.

Bang 1I: Trong bang I1, ta thay A, >0(Vj=14) nén bai todn Max m& rong c6 mot phuong an

t6i uru 14 phuong an co ban ban dau x° dinh boi:

Xs =2
X; =25
X, =43
X, =X, =X =0

voi T (x°)=50-2M.

Vi bai todn Max mo rong co6 phuong an téi uu l1a x°=(0,0,25,43,2,0) , trong d6 an gia
X; =2 >0 nén bai todn Max xuat phat khong c6 phuong an nao.

Két luan: Bai toan Max da cho khong c6 phuong 4n nao va do d6 khong co phuong an tbi uu.
Vi du 3: Giai bai toan QHTT sau:
Q) f (x) =-16X, + 7x, + 9%, — Min

NI P
(2) 3473 TR
—5X, +5X, =7
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(3) Xj 2O(j=:|-,_3')

Giai: Bai toan trén cd dang chinh tic voi vé phai cua phuong trinh rang budc trong (2) déu
khong am. Ma tran hé sé rang buoc 1a:;

21y
A=| 3 3
5 5 0

Vi A chira vécto cot don vi e; (cot 3), khdng chira vécto cot don vi e,, nén bai toan chua co
dang chuan. Ta dwa vao an gia x, >0Va cong x, Vao Vé trai cua phuong trinh rang budc thir 2
dé xay dung bai toan mé rong dang chuan:

(1) f(X)=—-16x+7X, + 9%, + Mx, — Min
VRV
(29) 3X1 3 2 3 3
=5X, +5X, +X, =7
(3)  x20(j=14)
Khi d6 bai toan co:

. An co ban thir 1 13 X;
o An co ban thi 2 1a x,
Ta giai bai todn bang phuong phap don hinh. Lap bang don hinh:
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Hé An co | Phuong -16 7 9 ;
$6 ban an " , " !
9 X3 1/3 -2/3 -1/3 1 Bang |
M X, 7 5 0 h, = (1/5)h,
3 10 -10 0 h=h +(/3)h,
f(x)
™ 5M [5M* |0 h, :=h, +10h,
9 X, 415 1 0 1 h,:=h,—5Mh,
7 X, 7/5 -1 1 0
f(x) 17 0 0 0

Bang I: Ta tim dugc
f(xX)=9*1/3)+M*7=3+7M
A, =0
A, =9*(-2/3)+M *(-5) — (—16) =10-5M
A, =9*(-1/3)+M *5-7=-10+5M

Trong Bang | ta thay ton tai duy nhat cacA; >0 13 A, =-10+5M > 0va trén cot tuong tng chi
c6 mot hé sé duong 1 a,, =5>0. Ta chon 4n dua vao 1 x,, 4n dwarala x,, phan tir chét 1a
a,, =5. Sau do, bién doi Bang | bang céc phép bién d6i ghi canh bang.

Bang 1I: Trong bang Il, ta thay A; <0(V] —1,3) nén bai todn Min mé rong c6 mot phuong an
t6i uu 1a phuong an co ban ban dau x° dinh boi:

X; =415
X, =715
X =%=0
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voi f(x°)=17.
Vi bai toan Min mo rong c6 phuong an t6i wu la x° =(0,7/5,415,0), trong do an gia duy nhat
x, =0 nén bai todn Min xuat phat c6 phuong an tdi wru 1a x° =(0,7/5,4/5) V6i f(x°)=17
Két luan: Bai toan Min d cho c6 phuong an t6iwu 1a x°=(0,7/5,4/5) V6i f(x°)=17.
Vi du 4: Giai bai toan QHTT sau:
(2) f (X) =—=2x, + 3%, —3x, > Max

3% —X, <12
(2) X +2%X, —X; =1
X, =X, — X3 =3

(3)  x20(j=13)
Giai: Chuyén V& bai toan Min bang cach dat
g(x) =—1(X) =2x, —3x, +3X,
Ta c0 bai toan:
(1) g(x)=2x —3x,+3%x, > Min

3% —X, <12
(2) X +2X, —X; =1
X, =X, —%X; =3

3)  x=0(j=13)
Bién d6i bai toan trén vé dang chinh tic bang cach dua vao an phu x, >0;x, >0:
(1) 9(x)=2x—3x, +3%x, > Min

3% =X, +X%, =12
(2°) X +2X, =X — % =1
X, =X, — X3 =3

(3) % 20(j=15)
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Voi Vé phai cua phuong trinh rang budc trong (2°) déu khdng &m. Ma tran hé sé rang buoc 1a:;

3 -1 01 O
A=1 2 -1 0 -1
1 -1 -100

Vi A chtra vécto cot don vi e; (cot 4), khdng chira cac vécto cot don vi eq, €,, nén bai toan
chua c6 dang chuan. Ta dua vao céc an gia x, >0(j=6,7)va lan luot cong x,,x, vao Vé trai
ctia cac phuong trinh rang budc thir 2, thir 3 dé xay dung bai toan ma rong dang chuan:
(17)  9(x) =2x,—3X%, + 3%, + Mx, + Mx, — Min
3% — X, +X, =12
(2”) X, +2X, =X — X + X =1
X, =X, = X3+ X, =3
(3"  x20(j=17)
Khi do6 bai toan co:
o An co ban tha 112 x,
o An co ban thtr 2 1 Xg

. An co ban tha 312 X,
Ta giai bai toan bang phuong phap don hinh. Lap bang don hinh:
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H;é ?(? l,’huro’ng 2 -3 3 0 0 A
SO lpan | X, X, X, X, X
0 X, 12 3 -1 0 1 0 A4 =12/3
M | % 1 2 -1 0 -1 A, =1/1*
M X 3 1 -1 -1 0 0 Ay =3/1*
0 -2 3 -3 0 0
9(x)
AM 2M* M -2M 0 -M
0 X, 9 0 -7 3 1 3 A4 =9/3
2 X 1 1 2 -1 0 -1
M X; 2 0 -3 0 0 A,=211
2 0 7 -5 0 -2
9(x)
2M 0 -3M 0 0 M*
0 X, 3 0 3 1 0
2 X 3 1 -1 -1 0 0
0 Xs 2 0 -3 0 0 1
g(x) |6 0 1* -5 0 0
-3 X 3/2 0 1 3/2 1/2 0
2 X 9/2 1 0 1/2 1/2 0
0 Xs 13/2 0 0 9/2 3/2 1
g(x) |9/2 0 0 -13/2 -1/2 0
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Bang |

h :=h —3h,
h,:==h,—h,
h,=h,+2h,
h,=h,—-2Mh,
Bang Il

hy =, —3h,
h,:=h, +h,

h, :=h, —2h,
h,:=h,—-M.uh,
Bang Il
h:=(L/2)h,
h,=h,+h

h, :=h, +3h
h,==h.—h

Bang IV



Bang I: Ta tim duoc
g(x°) =0*12+M *1+ M *3=4M
A, =0
A =0*3+M*1+M*1-2=-2+2M
A, =0*(=1)+M*2+M *(=1) - (-3) =3+ M
Ay =0%0+M *(=1) + M *(~1) —3=-3-2M
Ay =0%*0+M *(-1) + M *0—-0=—M

Trong Bang | ta thdy ton tai duy nhat cacA, >0 1a A, =-2+M <0;A, =3+M >0va trén mdi
cot tuong tng cO hé s duong. Ta chon A, =-2+2M duong 16n nhat va an dua vao 1a X,, khi
d6 trén cot tuong ung ¢ cac hé s6 duong 1a a, =3>0,a,, =1>0,a,, =1>0. Ta lap céc ty sb
A, =1213;2,=1/1;2,=3/1, chon ty sé A, =1/1nhd nhat va an dua ra la x,, phan tir chot Ia
a,, =1. Sau d6, bién doi Bang | bang céc phép bién ddi ghi canh bang.
Bang Il va I1I: Ly luan tuong ty nhu trén, ta thdy cac phuong an co ban ban dau trong cac bang
nay chua t6i wu va ciing khong c6 dau hiéu cho thy bai toan vd nghiém. Bién ddi cac bang
bing céc phép bién d6i ghi canh céc bang.
Bang IV: Trong bang IV, ta thay A; <0(V] —1,5) nén bai toan Min m¢ rong c6 mot phuong an
t6i vu 14 phuong 4n co ban ban dau x° dinh boi:

X, =3/2

X, =9/2

X =13/2

X=X, =%X=X%X,=0

voi g(x°)=9/2.

Vi bai toan Min mé rong c¢6 phuong an tdi wu 1a x° =(9/2,3/2,0,0,13/2,0,0), trong d6 céc an
gia X,, X, déu bang 0 nén bai toan Min xuat phat c6 phuong an téi wula x°=(9/2,3/2,0) Véi
g(x*)=9/Z(tabo dicac an phu x, =0,x, =13/2)

Két luan: Bai toan Max d3 cho ¢6 phuong 4n téiuu 1a x° =(9/2,3/2,0) voi f(x°)=-9/2.
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CHUONG 3: BAI TOAN POI NGAU

3.1. Khai niém

3.2. Baitoan dbi ngiu
Vé6i mdi bai toan quy hoach tuyén tinh déu c6 twong ung v6i nd 1a mot bai toan nguoc
hoan toan xac dinh goi 12 bai toan ddi ngau.

3.2.1. Cip bai toan d6i ngiu:
Néu bai toan (D) 1a bai toan d6i ngau cuia bai toan (P) thi bai toan (P) 1a bai toan ddi ngau
ctia bai toan (D). Ta goi hai bai toan (P) va (D) 1a mot cap bai toan ddi ngau.

% Phuong phap 14p bai toan dbi ngau
Pé lap bai toan d6ingau (D) tir bai toan gbc (P), ta tién hanh theo cac budc sau:

Buwéc 1: Xac dinh s6 an, sb rang budc chinh va cac hé sb cua (D)

e S6 4an: Sb an cua (D) 1a s rang budc chinh cua (P).

e S6 rang budc chinh: Sé rang budc chinh cua (D) 1a 6 an cua (P).

e Hé s cua an trong ham muc tiéu: Hé sé cua an y; trong ham muc tiéu cua (D) 1a sé
hang tu do tuwong tng b; trong hé rang budc chinh cua (P).

e Hé s trong hé rang budc chinh: Céc hé sé cua céc an va hé sb tu do trong rang budc
chinh thix j cta bai todn (D) 1a c4c hé sb tuong (rng ctia an x; trong h¢ rang budc chinh
va ham muyc tiéu cta bai toan (P).

Buwoéc 2: Xac dinh ham muc tiéu va ddu cua bai toan (D).

e Ham muc tiéu: Néu (P) 1a bai toan Min thi (D) 1a bai toan Max va nguoc lai.
e DAéu cua hé rang budc:

Néu (P) 1a bai toan Min thi ddu ¢ rang budc chinh thi j cia (D) ngwec diu véi diu cua
an x; ca (P) va dau ctia an y; cta (D) cing du véi dau ¢ rang bugce chinh tht i cua (P).
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Bai toan goc (P)

Bai toan doi ngau (D)

f(x)=>_c;x; > Max
=

g(y)=ibiyi — Min

i=1

] = tuy y
23X <h y;| >0
= > <0
tay y . =
XJ' >0 Zaijyi ch
<0 = <

Néu (P) la bai toan Max thi dau & rang budc chinh tht j cua (D) cung diu voi diu cua
an x; cia (P) va dau ctia an y; ctia (D) ngwec dau vsi diu & rang budc chinh tha i cua (P).

Bai toan goc (P)

Bai toan doi ngau (D)

f(x)=>_¢c;x; > Min
-1

a(y) =ibiyi — Max

i=1

) = tuy y
28X [> b y;| >0
= < <0
tuy y . =
XJ' >0 Zaijyi SCj
<0 = >

Cha y: Mot rang bugc chinh ¢ dau “=” trong bai toan nay thi an tuong ung trong bai
toén kia c6 dau tuy ¥ va nguoc lai.

Vi du 1: Viét bai toan ddi ngdu cua bai toan sau

(1) f(x)=3x 42X, —5%,+x, > Min
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4x, —6X, +5x%, —5X, <50
(2) 17 +X+ X, =30
2%, +3X, —5X, >-25
(3) %, =0,x, <0;x, tuy y; X, thy y
Giai:
Bai toan ddingau (D):
(1) g(y) =50y, +30y, — 25y, — Max
4y, +7y,+2y, <3
-6y, +3y, 22

5y1 +Y, _5y3 =-5
_5y1+ Y, =1

(3) =05y, tly y; y, 20

(@)

Vi du 2: Viét bai toan d6i ngau cua bai toén sau
(1) f(x)=3x+2x%,—5X%, + X, = Max
4x, —6X, +5X%;, —5x, <50
(2) 17x, +X%+ X, =30
2%, +3X, —5X, >-25
(3) x, 20,x, <0;x, tuy y; X, thy ¥
Giai:
Bai toan ddingau (D):
(1) g(y) =50y, +30y, —25y, — Min
4y, +7y,+2y, >3
-6y, +3y,<2
SY1+ Y, =9y, =
-3y, + Y, =1
(3) ¥, 20;y, tly¥;y, <O

(2)
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3.2.2. Cap rang budc dbi ngiu

Trong mdt cap rang budc ddi ngau, ta goi hai rang budc bét ding thic trong hai bai toan
cling twong tng VG mot chi s6 1a mot cap rang bude ddi ngau.

% Phuong phap xac dinh cac cap rang budc ddi ngau:

Pé tim céc cap rang budc dbi ngau cua cap bai toan dbi ngau (P) va (D) ta tién hanh
theo céac buoc sau:

Buwoc 1: Xét hé rang buoc chinh (P)

Néu rang budc chinh thir i caa bai toan (P) 1a bat phuong trinh thi diéu kién vé dau cua
an thir i cua bai toan (D) 1a rang budc @i ngau cua nd va cap rang buoc gom rang budc chinh
thir i ciia bai toan (P) va diéu kién vé diu cua an tha i cia bai toan (D) 1a mot cip rang busc
dbi ngau. Hé rang budc chinh cua (P) c6 bao nhiéu bat phuong trinh thi ta c6 bay nhiéu cap
rang budc dbi ngau.

Buwoéc 2: Xét hé rang budc dau cua bai toan (P)

Néu x;> 0 (hay x; < 0) thi rang bu¢c chinh th j ctia bai toan (D) Ia rang budc dbi ngau
ctia nd va cap rang budc gom rang budc X; > 0 (hay x; <0) va rang bugc chinh thtr j cia bai
toan (D) la mot cap rang budc dbi ngau. Bai toan (P) c6 bao nhiéu diéu kién vé dau cua an sb
thi ta c6 thém bay nhiéu cip rang budc déi ngau.

Cha y: Ta ciing c6 thé tién hanh hai budc trén di V6i bai toan (D), nghia 13 ta xét hé rang budc
chinh va hé rang bugc dau cua bai toan (D) dé tim céac cap rang budc ddi ngau cua cap bai toan
dbingau (P)va (D).

Vi du 1: Hay Iap bai toan dbingau va chi ra cac cap rang budc dbi ngau:
(1) f(X) = X, +2x, —3%; > Min
2X +3X, + X, =2

X, — X, +4X%, <=3

(2)
X, +X,+2X, 26
3% +5X, +7X, <8
(3) % =0;%x,20;%,<0
Giai:

Bai toan ddingau (D) cua bai toan (P):
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(1)  9(y)=2y, -3y, +6y,+8y, > Max

2y, +Yy,+Yy;+3y, <1
(2) 3y, — Y, +Y;+5y, <2

y, +4y,+2y,+7y, > -3
(3) ytuyy,y,<0,y,>0;y,<0

Hé rang budc chinh cua bai toan (P) c6 3 bat phuong trinh va bai toan (P) c6 3 diéu kién vé
dau cuia an sé nén cap bai toan dbingau (P) va (D) ¢6 6 cap rang budc ddi ngau sau:

X, =X, +4X%, <=3 © y, <0

X +X, —2X, =6 < Y, =0

3%, +5X, —7X, <8 e y, <0

X 20 © 2y, +Y,+y;+3y, <1
X, 20 © 3y, =Y, +Y;+5Yy,<2
X, <0 <~ y, +4y, +2y,+7y, > -3

Vi du 2: Hay Iap bai toan dbingau va chi ra cac cap rang budc dbi ngau:
(1) f(X) = %, —2X, + 3%, —4x, > Max

SX +6X, + 7%, +8%, <9
(2) 10x, —11x, +12x, —13x, =14
—15x, +16x, —17x, +18x, > -19

(3) X =0;x,2>0;x,>0;x, tuyy
Giai:
Bai toan ddingau (D) cua bai toan (P):

(1) g(y)=9y, +14y,-19y, — Min

Sy, +10y, —-15y, >1
6y, —11y, +16y, > -2
7y, +12y, =17y, >3
8y, —13y, +18y, =4

(@)

(3) vy, =20y, tuyy;y, <0
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Hé rang budc chinh cua bai toan (P) ¢6 2 bt phuong trinh va bai toan (P) ¢6 3 diéu kién vé
diu cua an s6 nén cap bai toan dbingau (P) va (D) c6 5 cap rang budc d6i ngau sau:

S5X +6X, + 7%, +8%, <9 y, 20
—-15x, +16x, —=17x, +18x, >-19 | < Y, <0
X =0 Sy, +10y, -15y, >1
X, 20 <~ 6y, —11y, +16y, > -2
X; =0 7y, +12y, =17y, >3

3.2.3. Cip bai toan déi ngau khong dodi xirng

Trong cip bai toan d6i ngdu khong ddi xtng thi ta c6 n cap rang budc déi ngau nhu sau:

Bii toan goc (P) Bai toan d6ingau (D)

f(x) :ZCJXJ' — Min/Max | g(y) :Z:biyi — Max/ Min
j=l i=1

D ayx; =h D ay < ()
j=1 i=1

X, 0(%j =Ln)

3.2.4. Cip bai toan déi ngau doi xing

Trong cip bai toan d6i ngdu déi xang thi ta c6 n+m cap rang budc ddingau nhu sau:

Bai toan goc (P) Bai toan d6ingau (D)

f(x) =2 ¢;x; >Min/Max | g(y)=> by, > Max/Min
j=1

i=1

Zn:aijxj > ()b y; 2 0(vi=1m)
=

X, 20(%j =Ln)

Zl: a;Y; < (Z)Cj
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3.3. Céc tinh chét va dinh ly vé @i ngau:
Vai cap bai toan (P)va (D) chi xay ra mot trong ba truong hgp sau:

I. Ca hai déu khong c6 phuong 4n

i. Ca hai cing c6 phuong an, ltic d6 ca hai cung c6 phuong an ti wu va gia tri hai ham
muc tiéu ddi voi phuong an toi wu 1a bang nhau.

iii. Mot trong hai bai toan khong c6 phuong an con bai toan kia c6 phuong an khi do
bai toan c6 phuong an s& khong c6 phuong an téi wu, va ham muc tiéu caia né khong
bi chan.

Pinh Iy 1: Néu bai toan gdc c6 nghiém thi bai toan d6i ngau ciing c6 nghiém va gia tri caa
hai ham muc tiéula nhu nhau. Piéu nguoc lai ciing dung.

Hé qua: Su ton nghiém cua hai bai toan dbingau cia nhau 1a twong duong.
Pinh ly 2:

Néu X = (X, %,,... x,) 12 phwong an cua bai toan f(x) — Min/Max

VA& Y =(Y,, Y, Y,) la phuong 4n cia bai toan ddi ngau g(y) — Max /Min

ma f(x)=g(y) thi X vd Y 1a cdc phuong an tdiwu ctia cac bai toan twong Gng.
Pinh ly 3:

NéU X = (X, %, X,) VA Y =(Y,, ;... Y,) 12 C4&C phwrong an t6i wu ciia hai bai toan d6i ngau
nhau, khi do:

e Néu X thoa man léng rang budc thi k thi Y thoa mén chit rang budc dbi ngau véi rang
budc thir k.

e Néu Y thoa man léng rang budc thi s thi X thoa man chit rang budc dbi ngau véi rang
buoc thir s.

Cha y: Ta hay sir dung X thoa man léng rang budc thi k dé suy ra Y thoa man chit rang budc
dbingau voi K, tir d6 ta co duge céc phuong trinh tim ra duoc céc ;.

< Phwong phap giai bai toan d6i ngau

Dé giai bai toan d6ingiu (D) tacd thé st dung cac phuong phap sau:
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Phwong phap 1: Phuong phap don hinh ddi ngiu

Bwoéc 1: Giai bai toan (P) bang phuong phéap don hinh hay phuong phap don hinh mé
rong.

Chu y: Khi giai bai toan mo rong bang phuong phap don hinh thi nhét thiét phai dua an
gia vao bang don hinh.

Bwéc 2: Tim phuong 4n t6iuu cua bai toan (D)

Khi tim dwgc bang don hinh c6 phuong 4n tdi wu ctia bai toan (P) thi phuwong an co ban
t6i uru cua bai toan (D) c6 cac thanh phan theo cong thac sau:

Y, =c¢;+A;(i=1m)

Trong d6 c; 12 hé sé caa an x; trong ham muc tiéu caa bai toan (P) va A; 12 h¢ s6 uéc
lugng ctia an x; trong bang don hinh c¢6 phuong an téi wu véi X; 14 an co ban tha i trong bang
don hinh tha nhat.

Phwong phap 2: Phuong phép ding dinh 1i ¢6 léch bu yéu

Néu ta biét bai todn xuét phat (P) c6 phuong 4n téi wu 12 x° thi cac phuong an ti wu cua
bai toan dbingau (D) c6 thé tim duge dinh 1i d6 léch bl yéu nhu sau:

Buwoéc 1: Lap hé phuong trinh t6i wu cua bai toan (D)

Thé phuong an t6i wu x° lan luot vao cac rang budc bét ding thic caa bai toan (P): Néu
rang buoc nao thoa man x° véi diu bat dang thic that sy thi rang budc déi ngau cua né trong
bai toan (D) phai théa man véi dau bang, nghia 1a rang budc d6 tré thanh mot phuong trinh.
Tir d6 ta dugc mot hé phuong trinh theo cac bién cua bai toan (D), ta goi hé phuong trinh nay
la hé phuong trinh tdi wu cua bai toan (D).

Buwoéc 2: Giai hé phuong trinh t6i wu.

Hé phuong trinh t6i uu 1a mot hé phuong trinh tuyén tinh nén ta str dung céc phuong
phép giai hé phuong trinh tuyén tinh dé tim nghiém cua hé phuong trinh tbi uu.

Bwéc 3: Tim phuong 4n t6iwu cua bai toan (D).

Thé nghiém cuia hé phuong trinh téi uu vao cac rang budc con lai cua bai toan (D):
Nhitng nghiém cua hé phwong trinh ti wu thoa man cac rang budc con lai cua bai toan (D) 1a
tap phuong an tdiuu cua (D).

Trang 61



Vi du 1: Cho bai toan QHTT (P) sau:
(1) f(X) =2x% +4X, + X; + X, = Max
X +3X%, +X, <1
(2) -5x, —2x, <3
X, +4%X; +X, <3
3)  x20(j=14)
a. Giai bai toan (P)

b. Lap bai toan d6i ngau (D) cua bai todn (P) va giai bai toan (D)

Giai:
a. Thém vao bai toan (P) 3 an phu x.,x,,x, thi ta duoc bai todn c6 dang chuan roi giai
bang phuong phap don hinh nhu sau:

o o én o l?hwng 2 4 1 1 0 0 0 \
an an X, X, X, X, Xs X X,

2 X, 1 1 3 0 1 1 0 0

0 X 3 0 -5 0 -2 0 1 0

0 X 3 0 1 1 0 0 1
fx) |2 0 2 EE 2 0 0

2 X, 1 1 3 0 1 1 0 0

0 X 3 0 -5 0 -2 0 1 0

1 X 3/4 0 /4 |1 1/4 |0 0 1/4
f(x) |11/4 |0 9/4 |0 5/4 |2 0 1/4

Trong bang don hinh th hai ta c6 A; >0(Vj)nén bai todn ¢ phuong an toi wu (duy nhat) va
gia tritdi uu la x° =(1,0,3/4,0) Vvéi f(x°)=11/4.
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b. Bai toan ddingau (D) cua bai toan (P) la:

(1) g(y) =y, +3y, +3y; — Min
y, =2

3y, -5y, +Yy, >4

4y, >1

y, =2y, +Y, 21

(@)

) ¥y =20(=13)
Theo cAu a thi trong bang don hinh thir nhat:

e An coban thr nhat 1ax,
e An coban thtr hai 12 xg
e An coban thir ba 1a x,

C6 hé s6 trong ham muc tiéu lan luot 1a 2,0,0 va hé sé ude luong cua cac an x, X, %, trong
bang don hinh cubi cung 1a 0,0,1/4 nén ta co:

Y, =2+0=2;y; =0+0=0;ys =0+1/4=1/4
Do d6 theo phuong phép don hinh d6i ngau, bai toan (D) c¢6 phuong an tdi vu 1a:

y®=(2,0,3/4) véi g(y°")=11/4

Cha y: Trong bang don hinh tht nhat ¢ 2 cot don vi thir nhat nén ta cé thé chon mot trong hai
an tuong tng 1am 4n co ban thir nhat. Trong 1o giai trén, ta chon X, 1am an co ban thi nhat.

Vi du 2: Cho bai toan QHTT (P) sau:
(1) f(X) =3x +4X, +X; > Min

—3X%, +2X, —4X, =15
(2) 2% —X, —5%, >8
4%, + 2%, + 2%, 210

(3) x=0;%x,20;%,<0

Cho biét bai toan (P) c6 phuong an tdi wu 1a x° =(7,0,-9). Hay lap va giai bai toan dbi ngau
(D) cua bai toan (P).
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Giai:
Bai toan d6ingau (D) cua bai toan (P) la:
(1) 9(y)=15y, +8y, +10y, — Max

-3y, +2y,+4y, <3

(2) 2y, -y, +2y,;<4
—4y, -5y, +2y, 21

(3  y,20(=13)

Do bai toan (P) da cho c6 phuong an ti uula x° =(7,0,-9) nén theo dinh 1y 3 (Pinh ly d¢ léch
bu yéu) ta c6 hé phuong trinh sau:

y,=0 Y, =15
=3y, +2y,+4y,=3<1Y,=0
_4Y1_5y2 +2y3 =1 Y3 =9/1O

Hé phuong trinh trén c6 duy nhat mot nghiém va nghiém d6 thoa man céc rang budc con lai
ctia bai toan d6i ngau nén (D) c6 PATU la y° =(1/5,0,9/10) Wi g(y°)=12.

Vi du 3: Cho bai toan QHTT (P) sau:
(1) f(X) =—2X, 43X, + X, + X, — 4%, = Max
3%, —2X, + X —4X, +2X, =9
(2) 7% —3X, = 7X, +5x%;, =14
4x, —2X, —4X, + 3%, =8
(3)  x20(j=15)
a. Giai bai toan (P)
b. Lap bai toan dbi ngau (D) cua bai toan (P) va chi ra céc cap rang budc dbi ngau. Tim tap
phuong 4n tbi wu cua bai toan (D)

Giai:

a. Lap bai toan ma rong cua bai toan (P) rdi giai bang phuong phap don hinh nhu sau:
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. | An co | Phuong
HE SO |\, . A
an an Xl X2 X3 X4 X5
1 X, 9 3 -2 1 -4 2 A =3
-M Xs 14 -3 0 -7 5 J,=2%
-M X; 8 4 2 |0 -4 3 Ay =2
9 5 5 |0 -5 6
()
-22M | -11M* |[5M [0 11M | -8M
1 X, 3 0 57 |1 -1 -1/7
-2 X 2 1 -3/7 |0 -1 5/7 4, =14/5
-M X, 0 0 217 |0 0 17 4y =0*
-1 0 -20/7 | 0 0 17/7
f(x)
0 0 2/TM | 0 0 -1/7TM*
1 X, 3 0 -1 1 -1 0
-2 X 2 1 1 0 -1 0
-4 Xs 0 0 -2 0 0 1
fx) |-1 0 2 0 0 0

Bai toan (P) c6 PATU 12 x° =(2,0,3,0,0) V6i f(x°)=-1

b. Bai toan d6ingau (D) cua bai toan (P) la:

(1)

(2)

g(y) =9y, +14y, +8y, — Min

3y, +7y,+4y, >-2
_ZY1 _3YZ _2y3 >3
y 21

_4y1 —7)/2 _4y3 >1
2y, +5Y, +3y, > -4

Trang 65




(3)  ytuyy(i=13)

Bai toan (P) ¢6 3 diéu kién vé dau ctia an sé nén cap bai toan doi ngau (P) va (D) c6 5 cap rang
budc déi ngau sau:

X =0 > 3y, +7Yy,+4y, >2-2
X, = -2y, -3y, -2y, >3
Xy = < y, 21

X, = e -4y, —-1y,-4y, 21
X =0 < 2y, +5y, +3y, >4

Do bai toan (P) c6 PATU la x° =(2,0,3,0,0) nén theo dinh 1y 3 (Pinh 1y d6 léch bl yéu) ta c6
hé phuong trinh sau:

=1
{3y1+7y2+4y3:_2 % I
_1 Sy, =a VOl aeR
h= y,=—(7a+5)/4
Thé céc nghiém trén vao 3 rang budc con lai cua bai toan (D) ta duoc

2y, -3y, — 2y, = —2x1-3a—2[~(Ta+5)/4]> 3= a >5(1)
4y, ~ 7y, — 4y, =—4x1-Ta—4[~(Ta +5)/ 4]>1= 0a > 0(2)
2y, +5Y, +3y, =2x1+5a +3[-(Ta+5) /4] > -4 = a <9(3)

He (1), (2), (3) thoa man voi a €[5;9]
Vay tap cac PATU cua bai toan (D) 1a y° = (L a,—~(7Ta+5)/4) Vi a€[5;9]
¢ Phuong phap giai bai todn cé dang dac biét
f(X) = C1X; + CoXy + ... + ¢pX— Min
A1Xy + Xy ... FagX,= by
A1 Xy + ApoXy ...+ aypX,=b,
Am1Xy + AmaXo t ... T amnX=bp

X=0;5=1,2,...,n.

Trang 66



Trong do6:¢;=0;j=1,2,...,n.

Bwoéc 1: Lap bai toan dbi ngiu

Bai toan dbingau (D) cua bai toan (P) trén c6 dang
g(y) = by +boy, + ... + by~ Max
a1y1 tauY2 T ...+ amiyYm =C;
oY1 T anYs T ...t anYm=C;
aunY1 + &nYo + ... + annYm<Cp

yi=0;1=1,2,..., m
Buwoc 2: Giai bai toan (D) bang phuong phap don hinh

Thém vao bai toan (D) n an phu Y1, Yms2s ---» Ymen thi ta duwoc bai ton c6 dang chuén
VA giai bai toan d6 bang phuong phap don hinh.

Buéc 3: Két luan

Khi xut hién bang don hinh ¢6 cac hé s6 uwdc lugng déu khong am thi phwong an tdi wu
cua bai todn (P) 1&: X° = (Ams1, Amsts -+ s Aman)-

Trong d6 Ap.; 12 hé s6 uéc luong cia an phy Y. j = 1,2,..., n.

Cha y: Néu bai toan (D) khong c6 phuong 4n téi uu thi bai toan (P) ciing khong co
phuong an tdi uu.

Vi du 1: Giai bai toan QHTT (P) sau
(1) f(X) =% +3X, + 3%, — Min

X, +2X,>2

X + X, +X, =4
4x, =21

X +X =1

(2)

3)  x20(j=13)
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Giar:
Bai toan d6ingau (D) cua bai toan (P):
(1) a(y)=2y,+4y,+Yy;+Yy, > Max
y,+3y,+Yy, <1
(2) 2y, +Y, <3
Y, +4y,+y, <3
(3) y, 20(i =1,4)

Thém vao bai toan (D) 3 an phu vy, y,,y, thi ta duoc bai todn c6 dang chuan roi giai bang
phuong phap don hinh nhu sau:

He An Phuong 2 4 1 1 0 0 0
£ co , y»
O lpan |3 i Y, Ys Yoo |V Yo Y,
0 ys |1 1 0 1 1 0 0 A, =1/3*
0 Yo |3 2 1 0 0 0 1 0 2,=3
0 y, |3 0 1 4 1 0 0 1 A =3
agly) | O -2 -4* -1 -1 0 0 0
4 Y, | 1/3 13 |1 0 13 |13 |0 0
0 Yo | 8/3 53 |0 0 -1/3 | -1/3 |1 0
0 Y, | 8/3 -1/3 |0 2/3 |-13 |0 1
aly) | 4/3 2/3 |0 1* (13 (43 |0 0
4 Y, | 1/3 Y3l |1 0 1/3 |13 |0 0 A =1*
0 Yo | 8/3 53 |0 0 -1/3 |-1/3 |1 0 A, =8/5
1 Y, | 2/3 -1/2 |0 1 1/6 |-1/12 |0 1/4
aly) |2 -3/4* [0 0 12 |5/4 |0 1/4
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2 Y1 1 1 3 0 1 1 0 0

0 Ve 1 0 -5 0 -2 -2 1 0
1 Vs 3/4 0 1/4 1 1/4 |0 0 1/4
a(y) | 11/4 0 9/4 0 5/4 2 0 1/4

Trong bang don hinh tht tu ta ¢6 A, >0(Vi)nén bai toan (D) c6 PATU la y° =(1,0,3/4,0) Vi
g(y’)=11/¢
Khi d6 bai toan (P) c6 PATU 1a x° = (A, A, A,) =(2,0,/4) voi f(x°)=11/4
Vi du 2: Giai bai toan QHTT (P) sau
(1) f (X) =5X%, +2X, + 3%, +4x, > Min

2%, +X,—4x,>14
=X +2X, — 3%, + X, =13
—X, +2%, 20

(2)
X, + X, + X, —3X, =10
(3) %, 20(j=14)
Giai:
Bai toan d6ingau (D) cua bai toan (P):
(1) g(y) =14y, +13y, +10y, — Max

2y1_y2+y435
Y1+2y2_Y3+y4£2
_3Y2+ZY3+y4 <3
_4y1+y2_3y4 <4

(2)

3 ¥%20(i=14)

Thém vao bai toan (D) 4 an phu Vs, Y., Y, Y, thi ta duoc bai toan c6 dang chuan roi giai bang
phuong phap don hinh. Pén bang th nam ta c6 PATU va gia tri téi vu cua bai toan (P) la
x° =(0,22,11,2) wi f(x°)=85
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% Phuong phap dbi ngau:
NOi dung phuong phép:

Khi gap bai toan quy hoach tuyén tinh (P) khd giai thi rat c6 thé bai toan d¢bi ngau (D)
ctia nd s& dé giai hon. Vi nhitng bai toan quy hoach tuyén tinh nhu vay ta cé thé giai theo cac
budc sau ma ta goi 1a phuong phap ddi ngau:

Bwéc 1: Lap bai toan ddi ngau (D) cua bai toan (P).

Bwéc 2: Giai bai toan (D) bang phuong phap hinh hoc hay phuwong phap don hinh.

Buwoc 3: Tim 1o giai cua bai toan (P).

1) Néu bai toan (D) khong c6 phuong an tdi wu thi bai toan (P) ciing khong c¢6 phuong
an toi wu.

2) Néu bai toan (D) c6 phuong an tdi wu thi bai toan (P) ciing c6 phwong an téi wu.
Phuong 4n t6i wu cta bai toan (D) cd thé tim duoc tir phuong an tdi vu cta bai toan

(P) bang céch sir dung dinh 1i @6 Iéch bu yéu. Gié trj tdiwu cua hai bai bang nhau.
% Phuong phap ching to tinh tdi vu cua mot phuong an:

Gia sir X’ la mot phuong 4n cua bai toan quy hoach tuyén tinh (P).

Pé chirng té x° 1a phuong an téi wu hay khong phai 1a phuong an téi wu cua bai toan (P)
ta tién hanh theo cac budc sau:

Buwéc 1: Lap bai toan d6i ngau (D) cua bai toan (P).
Buwéc 2: Tim va giai hé phuong trinh ti wu cua bai toan (D).
Ta giasu X 1a phwong an t6i wu cua bai (P) rdi 4p dung dinh 1i do léch b yéu dé tim hé
phuong trinh t6i wu d6i Vi C&C anyy, Ys,..., ym CUa bai todn (D) va giai hé phuong trinh d6.

Buwéc 3: Ching to tinh t6i uu cua phuong 4n x°

1) Néu hé phuong trinh téi wu vo nghiém thi ta két luan x° khong phai 1a phuong 4n
t6i wu cua bai toan (P).

2) Néu hé phuong trinh tdi vu c6 nghiém 13 y° = (v,°, y,°, yi) thi ta thé nghiém do6
Vao cac rang budc con lai cua bai toan (D).

C6 thé xay ra hai truong hop:

1. Nghiem y° = (y:%, v.°, ym') khong thoa man mot rang budc nao dé trong céc rang
budc con lai cua bai toan (D). Khi d6 y° khdng phai 1 phuong an téi wu cua bai
toan (D) va x° ciing khong 1a phuong 4n t6i wu cua bai toan (P).
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2. Nghiem v° = (v,°, v,°, y.,°) thoa man cac rang budc con lai cua bai toan (D). Khi
d6 y° 1a phuong 4n t6i wu ca bai todn (D) va x° 1a phuong 4n t6i wu cua bai toén

(P).
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CHUONG 4: BAI TOAN VAN TAl
4.1. N§i dung cua céc bai toan van tai - Dang bang cia bai toan van tai
4.1.1. Dinh nghia:

Mot bai toan van tai véi m tram phat A;, A, ..., A, c6 lugng hang can phat ra tuong
ng ay, a,, ..., ay; N tram thu By, B,, ..., B, ¢6 lwong hang can nhap vao twong ung by, by, ...,
b, va c6 cuéc phi van chuyén mot don vi hang hoa tir tram phat A; ¢én tram thu B; lacy (i =
1,2,3,..., m; j=1,2,3,..., n) voi yéu cAu céc tram phét phai phat hét luong hang dang co, cac
tram thu phai nhap du luong hang c6 nhu cau va tong sé tién phai chi cho van chuyén hang
hoa phai thap nhat 1 bai toén c6 dang sau:

B; B, B,

Phat b, b, b,

A C11 C1o Cin

Ay Co1 Co2 Con
Arn: am le sz cee Cmn

Cht y: Ba toan trén chi c¢6 nghia khi c¢6 diéu  kién

$a-tn
i=1 j=1

Véi diéu kién d6 ta con goi bai todn van tai da cho 1a bai toan can bang thu phét hay bai
toén van tai dong.

4.2. M6 hinh toan hoc cuaa bai toan van tai:

Néu goi x; 1a khdi lwgng hang hoata s& van chuyén tir tram phat A; dén tram thu B; (i =
1,2,...,m; j= 1,2,...,n) thi m6 hinh toan hoc cua bai toan van tai dugc cho nhu trén né cé dang
sau:
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xijZO(izl,m;jzl,n).

< Phwong an cua bai toan van tai
Mot phuong an cua bai toén van tai 1a mot cach van chuyén hang hoa tir cac tram phét
dén cac tram thu sao cho cac tram phat phéat hét hang va céac tram thu nhan du hang.

Néu x;° 1a khéi lwong hang hoa van chuyén tir tram phat A; dén tram thu B; thi mot
phuong an cua bai todn van tai dugc cho nhu trén 1a mot ma tran c6 dang X° = (Xijo)mxn, trong
d6 x;° 1a céc sé khong &m sao cho:

n

X =ai=1m) A ;xgzbj(jzl,_n)

j=1

Cha y: Khdi lugng hang hoa x;° van chuyén tir tram phat A; dén tram thu B; thudng
duoc ghi ¢ phia d6ng nam (phia dudi va bén phai) cua 6 nam trén dong i va cot j cua bai toén,
ta ki hidu 6 d6 126 (i, j).

% Phuwong an co ban cua bai toan van tai
O chen

Trong mot phuong an nao dé cua bai toan van tai, cac 6 c6 luong hang duong duoc goi
la cé&c 6 chon, cac 6 ¢6 lugng hang o dugc goi la cac 0 loai.

Chu y: Nguoi ta thudng danh dau “x” vao giira & chon dé phan biét voi céc o loai. Cac
6 loai ta c6 thé khdng can ghi lwong hang 0 vao cac 6 do.

\Vong

Mot day cac 6 chon cua mot phuong an nao d6 cua bai toan van tai sé duogc goi la tao
nén mot vong néu mdi 6 trong diy 6 d6 déu phai nam trén cing mot dong (cot) chi véi mot &
dtng trude né ddéng thoi phai ndm trén cling mot cot (dong) chi véi mot 6 ding sau no.

Vong thuong co cac dang sau:

Cha y: S 6 chon trong mot vong ludn 12 mot sé chan.
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% Phuong an co ban
Mot phuong an cta bai toan van tai duoc goi 1a mot phuong an co ban (hay cuc bién)
néu cac 6 chon cua phuong an d6 khong tao thanh mot vong.

Cha y: Mot phuong an cta bai toan van tai ¢d tir m+n 6 chon trg 18n, & day m 1a sé tram
phat va n 1a s6 tram thu cua bai todn van tai, thi ludn 1a mot phuong an khong co ban.

< Phwong an co ban khong suy bién

Mot phuong 4n co ban cua bai toan van tai duoc goi 1a phuong 4an khong suy bién néu
sb 6 chon cua phuong an d6 bang m+n-1. Néu sé 6 chon cua phuong an co ban nhd hon m+n-
1 thi tagoi 1a phuong 4n suy bién.

Cha y: Vi mot phuong an suy bién ta c6 thé bd sung vao mot sb 6 loai, nhung duoc
coi 146 chon, dé phuong an d6 tré thanh khong suy bién, nghia 14 c6 tong sé 6 chon 1a m+n-1.
S6 6 loai dugc bd sung dé phuong an suy bién tré thanh khdng suy bién duoc goi 1a “6 chon
khong”.

% Xay dung phwong an co ban

Phwrong phip cwéc phi thap nhat

Uu tién phan phdi tdi da hang 1an luot vao cac 6 co cude phi thap nhét cho dén khi céc
tram phat phat hét hang va cac tram thu nhan du hang.

Chuy:

a) Trong qua trinh tim phwong 4n cia Mot bai todn van tai, khi ta xac dinh dugc X{ =«
thi ta ndi rang da phan phéi vao 6 (i, j) mot luong hang a.

b) Phan phdi tdi da vao 6 (i, j) c6 nghia 13 luwgng hang phan phdi vao 6 d6 la

Xj =Max{a,b;}.

c) bé dé dang x4c dinh 6 duoc phan phdi hang ké tiép va lugng hang téi da phan phdi
vao 0 d6 ta phai diéu chinh lai lugng hang trong cac tram da thu va phat hang va loai bo céc 6
khong thé dugc phan phdi hang (ghi lugng hang 0 vao 6 d6).

< Tinh chat caa bai toan van tai
Tinh chat 1: Mot bai toan van tai déu c6 phuong én tdi wu.

Tinh chdt 2: S6 6 chon trong mot phuong 4n co ban ctia mot bai toan van tai khong bao
gio vuot qua m+n-1 6.
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Tinh chdt 3: Khi ta thém vao mot phuong an co ban khong suy bién cua mot bai toan
van tai mot 6 chon thi bao gio 6 chon d6 ciing tao véi mot s 6 chon ctua phuong an thanh mot
vong duy nhat.

% Tiéu chuan t6i wu cia mdt phwong 4an ciia bai toan van tai
Cho mot bai toan van tai co mé hinh toan hoc 1 bai toan quy hoach tuyén tinh (P) sau:

m

Zzn:cijxij — Min

i=1 j=1

va x° =(x?) 1a mot phuong an co ban khdng suy bién cua bai toan (P).
ij

Bai toan ddingau (D) va (P) la:
g(u,v) =D au, + Y b, — Max
i-1 j=1

U, +Vv; < =1m; J =1,_n)
Theo dinh 1i d¢ léch bu thi: Diéu kién can va didé x° =(x;) 1a phuong én t6i vu cta bai
toan (P) 12 ton tai phuong 4n (u;; V) cua bai toan (D) sao cho thoa man hai diéu kién sau:
(i) Ut Vi<, Vi, j
(i)  w+v<scy;néux’>0
Nhu vdy Véi phuong an co ban khong suy bién X° = (xijo)mxn cua bai toan van tai da cho:
1) Néu tachon dugc mot h¢ thong (u;; v;), goi 1a hé théng thé vi, thoa man hai diéu kién
trén thi X° = (X;)mxn 12 Mot phuong 4an téi wu cua bai toan van tai d cho.

2) Néu ta khong chon dugc mot h¢ théng (u;; v;) ndo théa man hai diéu kign trén thi X°
= (Xijo)mxn chua phai 1a mot phuong an t5i uu ciia bai todn van tai da cho.
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% Phwong phap giai bai toan van tai

Phuong phap giai bai toan van tai dugc xay dung trén co sd: Xuat phat tir mot phuong
an co ban khong suy bién nguoi ta 4p dung tiéu chuan tdi vu trén dé danh gia tinh téi vu cua
phuong 4n d6. Néu phuong an co ban d6 t6i wu thi thuat toan két thic. Néu phuong an co ban
d6 khong téi uu thi nguoi ta xay dung cach sira d6i phuong an d6 dé dugc mot phuwong an co
ban méi tét hon roi lai 4p dung tiéu chuan téi wu d6 dé danh gia tinh ti vu ca phuong an méi.
Do sé phuong an co ban cua mot bai toan van tai ludn hitu han va bai toan van tai ludn co
phuong 4n téi vu nén sau mot qué trinh hitu han 1an thuc hién lién tuc cac budc trén ta s& tim
duoc phuong an tdiwu va gia tri tdi vu cua bai toan.

< Bai toan van tai khong can bang thu phat
Mot bai toan van tai co tong lwong hang phat ra cua cac tram phéat khéng bang tong
lugng hang thu vao caa cac tram thu thi goi la bai toan van tai khdng can bang thu phét hay bai
toan van tai mo.

Phuong phép giai cac bai toan khdng can bang thu phét Ia 1ap thém tram thu hay phéat
phu dé dua bai toan tro V& dang can bang thu phat roi giai bai toan can bang thu phat 6. Sau
khi tim dugc phuong an tdi vu cua bai todn can bang thu phat, ta loai bo dong hay cot cua tram
phu thi s& duoc phuong an tdi wu ctia bai toan khéng can bang thu phét.

% Bai toan van tai c6 6 cam

Trong thuc té van tai, c6 mot sb trudng hop ta khdng thé van chuyén hang héa trén mot
sb tuyén dudng vi mot s6 1i do nhu: cau, pha, dudng sa bi hu hong; cu li qua xa khdng thé
chuyén hang dén dung thoi gian quy dinh; ké hoach van tai phai bao dam cho mot tram phét
nao d6 phai phét hét hang hay tram thu nao do6 phai nhan du hang khi bai toan khong can bang
thu phat; vi 1i do an ninh;...Khi d6 cac 6 trén bang cua bai toan van tai (ng voi cac tuyén
duong d6 goi 12 6 cdm va bai toén van tai trong trudng hop nay goi l1a bai toan van tai ¢ &
cam.

Phuong phap giai bai toan c6 cam 1a 1ap bai toAn ma rong cua bai toan do, bang cach
thay cudc phi cua cac 6 cam bang cudc phi M (0 day M 1a mot sé duong rat 16n, co ¥ nghia
kinh té 1a c4c tuyén duong nay co chi phi van chuyén rat cao), roi giai bai toan mé rong. Néu
phuong an tdi uu ctia bai todn mo rong co cac lugng hang trong cac 6 cam déu bang 0 thi bai
toan gbc c6 phuong an téi uvu va phuong an téi wu cua bai toan gdc 1a phuong an tdi uu cua bai
toan mé rong. Néu phuong an ti vu ciia bai todn maé rong cé it nhat mot & cam cé luong hang
duong thi bai todn xuat phat khong c6 phuong 4an tbi wu.
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% Bai toan van tai c6 ham muc tiéu cuc dai
C6 mot s6 bai toan quy hoach tuyén tinh c6 md hinh todn hoc nhu mé hinh toan hoc cua
bai toan van tai nhung c6 muc tiéu cuc dai. Ta goi cac bai toan d6 la bai toan van tai co ham
muc tiéu cuc dai.

Cac bai toan van tai c6 ham muc tiéu cuc dai ciing thuong dugce trinh bay dudi dang
bang nhu bai toan van tai nhung ¥ nghia ctia nd 1 ra gia tri 16n nhat. Céch giai bai toan nay vé
co ban gidng nhu cach giai mot bai todn van tai thong thuong nhung phai chi y c&c van dé sau:

1) Khi lap phuong 4n co ban xuat phét thi ta phai vu tién phan phdi vao cac 6 co “cudc
phi” 16N nhat.
2) Khi két luan tinh téi wu cua phuong an co ban thi didu kién tdi wu 13 cac hé sb wéc
luong phai khong am,
3) Khi tim 6 dua vao thi ta chon 6 ¢6 hé s wdc lwong &m nho nhét.
4.3. Thuat toan thé vi giai bai toan van tai:
4.3.1. Phwong phdp xdy dung phwong dn co ban xudt phat biang phwong phdp cwéc phi
thdap nhat
Pé tim phuong 4n co ban san xuat bang phuong phap cude phi thap nhat ta thuc hién theo
céc budc sau:

Buwoéc 1: Tim 6 c6 cudc phi thap nhat va phan phdi ti da hang vao 6 d6.

Buwoéc 2: Biéu chinh lai lugng hang cua c&c tram thu va phat da giao nhan hang va bo di cac 6
nam trén dong (hay cot) cd tram thu hay phat ¢ lwong hang 0.

Buwoéc 3: Tim 6 co cudc phi thap nhét trong cac 6 con lai va phan phdi téi da hang vao 6 d6.
Buwoc 4: Thuc hién nhu budc 2.

Thuc hién qua trinh d6 lién tuc cho téi khi céc tram phét phat hét hang va cac tram thu
nhan du hang thi ta dugc mot phuong an co ban cua bai toan.
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Vi dy 1: Tim phuong 4n co ban xuat phat cua bai toan van tai sau:

B;:20 B,:40 B;: 30
3 5
A; 130
4 2
A, 25
5 4
A;: 35

Giai: Bang phuong phap cudc phi thip nhat, ta dugc phuong 4n co ban xuat phat sau:

B,: 20 B,: 40 B;:30
1 3 5
A; .30 X X
20 10 0
5 4 2
A, . 25 X
0 0 25
8 5 4
A;: 35 X X
0 30 5

Trang 78




Phuong 4n co ban ndy c6 sb & chon 14 5=3+3-1 nén phuong 4n co ban d6 13 phuong an
khong suy bién.

Vi du 2: Tim phuong 4n co ban xuat phét cua bai toén van tai sau:

B, :40 B,:75 B;: 60 B,:70
82 73 74 79
A ;45
80 75 81 79
A, 190
80 77 77 82
A;: 110

Giai: Bang phuong phép cudc phi thip nhat, ta dugc phuong 4n co ban xuat phét sau:

B::40 B,: 75 B;: 60 B,: 70
82 73 74 79
A, : 45 X
0 45 0 0
80 75 81 79
A 190 X X
0 30 0 60
80 77 77 82
A; 110 X X X
40 0 60 10
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Phuong 4n co ban ndy c6 sb 6 chon 14 6=3+4—-1 nén phuong an co ban d6 1a phuong an
khong suy bién.

Vi du 3: Tim phuong 4n co ban xuat phéat cua bai toén van tai sau:

B,:25 B,:25 B;: 10
5 3 1
A 10
7 6 8
A, 1 30
3 2 2
A;: 20

Giai: Bang phuong phép cudc phi thip nhat, ta dugc phuong 4n co ban xuat phét sau:

B;:25 B,: 25 B;:10
5 3 1
A 110 X
0 0 10
7 6 8
A, : 30 X X
25 5 0
3 2 2
A; 120 X
0 20 0
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Phuong an co ban ndy ¢ sé 6 chon 14 4<3+3-1=5 nén phuong 4n co ban d6 1a phuong 4n
suy bién.

4.3.2. Phwong phdp gidibaitoan van tdi bang phwong phdp thé vi

Pé giai bai toan van tai bang phuong phap thé vi, taco thé thuc hién theo cac bude nhu sau:
Buwéc 1: Lap phuong 4n co ban khdng suy bién xuat phét

1) Xay dung phuong 4n co ban xuit phat bang phuong phap “cudc phi thip nhét”.

2) Kiém tratinh khong suy bién cta phuong an co ban xuat phat:

Truong hop 1: Néu tong s6 6 chon la m + n-1 thi phuong 4an co ban xuét phat 1a phuong

an khong suy bién, ta chuyén qua budc 2.

Truong hop 2: Néu tong sé 6 chon < m + n-1 6 thi ta phai bé sung vao phuong an co
ban xuat phat mot s “6 chon khong” d¢é dwgc mot phuong an khong suy bién truéc khi

chuyén qua budc 2.
Buwoéc 2: Panh gia tinh tdi uu ctia phuong an co ban xuat phat
1) Xay dung h¢ théng thé vi (u;; vj).

H¢ thong thé vi (u;; W) ciia phuong 4n co ban xuat phét dwoc xay dung theo cdng thic

Ui +V; = Cj nhu sau:

+ Cho thé vi dong u; nhan mot gié tri tdy y va ghi bén phai dong 1 cua bang (thudng
cho u; =0).

+ Tim trén dong 1 6 chon (1, j) va lay cudc phi ¢y cua 6 chon d6 trir cho thé vi dong u,

ta s& dugc thé vi cot v; tuong tmg va ghi phia dudi cotj cua bang.

+ Biét thé vi cot v, ta tim trén cot j 6 chon (i, j) va ldy cudc phi ¢;; ciia 6 chon d6 trir cho

v, ta duoc thé vi dong u; tudng tng va ghi bén phai dong i cua bang.

+ Biét thé vi dong u;, ta tim trén dong i 6 chon (i, j) va ldy cuéc phi ¢ cua 6 chon do

trir cho u; ta duoc thé vi cot v, tuong ung va ghi bén phai dong j cua bang.
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Qua trinh d6 dwoc thuc hién lién tuc cho dén khi xac dinh dugc toan bo hé thdng thé vi

(Ui V).
2) Tinh céc hé s6 uéc luong Aj;.
Céc hé sé ude lugng cua cac 6 duoc tinh theo quy tac sau:
+ Hé s6 udc luong cua cac 6 chon 12 0
+ Heé s6 udc luong cuia céc 6 loai (i, j) duoc tinh theo cong thuc
Ajj = Ui +V; — G

Cha y: Heé sé udc lugng ciia mdi 6 duoc ghi ¢ phia dong bac cia 6 d6. Cac 6 chon c6

thé khong can ghi hé s udc luong 0.
3) Panh gi4 tinh tiwu cua phuong an co ban xuét phét.

Truong hop 1: Néu cac hé s6 udce luong & cac 6 déu khong duong thi phuong 4n co ban
Xuat phat 1a phwong 4an t6i wu cta bai toan, thuat toan két thic véi phuong an tdi wu 13 phuong

an co ban xuat phét.

Truong hop 2: Néu cd mot 6 loai c6 hé s6 ude lugng duong thi phuong 4n co ban xuat

phat chwa t6i wu, thuét toan tiép tuc bang cach lap phuong an co ban méi.

Cha y: Néu cac hé sé wdc luong cua cac 6 loai déu 1a sé &m thi phuong an co ban xuat
phat 12 phuong an toi uvu duy nhét cia bai toan. Nguoc lai thi bai toan c6 thé c6 nhiéu phuong

an co ban t6i uu.

Buwoc 3: Xay dung phuong an co ban mai

Pé xay dyng phuong an co ban mai ta thyc hién theo cac budc sau:
1) Tim 6 loai dua vao hé théng & chon

O loai duoc chon dua vao 1am 6 chon trong phuong 4n co ban méi 146 ¢6 hé sb udc

luong dwong 16n nhat.
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2) Tim 6 dua ra khoi hé théng & chon
Pé xac dinh duoc 6 dua ra khoi hé thdng 6 chon ta phai thuc hién céc cdng viéc sau:

+ Tim vong diéu chinh: Tir & chon méi dua vao ta ndi véi cac & chon con lai ¢é tim mot

vong goi 1a vong diéu chinh,

+ Xéc dinh 6 chin, 1é trong vong diéu chinh: LAy 6 méi dua vao 1am 6 sé 1, ta danh s
cac 0 trong vong diéu chinh. Cac 6 1, 3,... la cac 6 1&; cac 6 2, 4,... 1a cac 6 chin. (Cac 6 I¢ ta

ghi dau +, cac 6 chan ta ghi diu - & phia dudi, bén trai cua 0).
+ Tim 6 chin c6 luong hang nho nhat.

O chin c6 lugng hang g nho nhat 12 6 duoc dua ra khoi hé théng 6 chon. Luong hang q

goi 1a lwong hang diéu chinh.
3) Cai tién phwong 4an
Phuong 4n co ban méi duoc xay dung theo céc quy tic sau:
+ Céc 0 1é trong vong diéu chinh dugc cong vao lwong hang diéu chinh.
+ C4c 0 chan trong vong diéu chinh bj trir di lugng hang diéu chinh.
+ Cac 0 con lai gitr nguyén lugng hang.
Buwoc 4: Banh gié tinh t6iwu ciia phuong an co ban méi
Viéc danh gia tinh tdi vu cua phuong 4n co ban méi duoc thuc hién nhu budc 2.

Thuat toan s& két thic sau mot sé hiru han 1an xay dung phuong 4n co ban. Khi d6 ta s&

tim duoc phuong an toi wu va gia tri toi wu ctia bai toén van tai.
Chay:
a) Khi bo sung “6 chon khong” hay chon 6 dwa vao: néu c6 nhiéu 6 cing thoa mén diéu

kién thi ta nén vu tién chon cac & & phia tay-bac (phia trén va bén tréi) cua bang.
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b) Khi tim 6 dua ra, néu luong hang nhé nhat trong cac 6 chan cia vong diéu chinh 14 0
thi 6 d6 van dugc chon lam 6 dwa ra. Trong truong hop nay, phuong an co ban van khéng thay

d6i nhung hé théng 6 chon c6 thay doi, két qua danh gia tinh t6i wu ctia phuong an co ban c6

thé khac.

Vi du 1: Giai bai toan van tai sau:

20 40 30
30 1 3 5
25 5 4 2
35 8 5 4

Giai: Bing phuong phap “cudc phi nho nhat” ta 1ap dugc phuong an co ban xuat phét sau:

20 40 30
30 5
X X
20 10 0
25 2
X
0 0 25
35 4
X X
0 30 5

S6 6 chon 145 =3 + 3 — 1 nén phuong 4n trén khong suy bién.

Xay dung hé théng thé vi va tinh céc hé sé udc luong ctia phuong an co ban trén ta

duoc két qua nhu sau:

1 -3
X X u=0
20 10 0
5 -4 -1
X u=0
0 0 25
8 -5
X X Uz =2
0 30 5
Vi = 1 V, = 3 V3 = 2




Céc hé sb woc lugng cua céc 6 trong phuong 4n co ban trén déu khong duong nén
phuong 4n co ban xuat phat 12 phwong 4n téi wu cua bai toén,

Phuong 4n t6i wu va gid tri téi wu cua bai toan 1a:

20 10 0
X°=0 0 25
0 20 5

f(X°)=1*20+3*10+2*25+5*30+4*5=270

Hé sé uéc luong cia céc 6 loai trong phuong an co ban trén déu am nén phuong an tdi

uu trén 1a phuong an téi vu duy nhat cia bai toan.

Vi du 2: Giai bai toan van tai sau:

40 75 60 70
45 82 73 74 79
90 80 75 81 79
110 80 77 77 82

Giai:
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245 40 75 60 70
82 -7 | 73 74 2 | 79 -2
45
X u =0
0 45 0 0
80 -3 | 75 81 -7 1 79
90 - X+ u, =2
0 30 0 60
80 77 1|77 82
110 X + % X- U3 =5
40 0 60 10
q=10 v, =75 V, =73 Va3 =72 vy =77
82 -6 73 74 -1 79 -2
X u =0
0 45 0 0
80 -2 | 75 81 -6 | 79
X X u =2
0 20 0 70
80 77 77
X X X Us = 4
40 10 60
v, =76 Vv, =73 V3 =73 vy =77

Céc hé sb woc lugng trong bang trén déu khong duong nén bai toan c6 phuong an tdi

wu VA gia tri toi wu cua bai toan 1

X0 =

0
0
40

45 0 0
20 0 70
10 60 O

f(X°)=73*45+75*20+79*70+80*40+77*10+77*60 =18905
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Hé sé uéc lwong cia céc 6 loai déu 4m nén phuong an tdi uu trén 13 phuong an tdi uu

duy nhat cua bai toan.

Vi du 3: Giai bai todn van tai sau:

25 25 10
10 5 3 1
30 7 6 8
20 3 2 2

Tim mot phuong an ti wu khac (néu c6) cua bai toén.

Giai:

Bang 1: Lap phuong 4n co ban xudt phét bang phuong phap cuéc phi thap nhat. S6 6
chon a4 <3+3—1=5nén tabd sung vio 1“6 chon khong” 13 6 (1, 1). Xay dung hé théng
thé vi VA tinh céc hé sé ude luong ta thay hé sé uéc luong & 6 (1, 2) dwong nén phuong an co

ban xuat phat chua t6i uu.

25 25 10
5 3 1 1
10 ) e il x- X u, =0
- i 0 + i 0 10
7 6 8 5
30 O EREEEES X U, = 2
+ 25 - 5 0
3 0 2 2 -3
20 X Us = -2
0 20 0
v, =5 v, =4 v; =1

Dua 6 (1,2) vao. Vong laday 6 (1,2);(2,2);(2;1);(1;1); 0 chin (1, 1) cé lugng hang

1a 0 nho nhét nén (1, 1) 1a 6 duoc dua ra; luong hang diéu chinh lad = 0.
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Bang 2: Xay dung phuong an co ban méi roi xdy dung hé thong thé vi va tinh cac hé sé

wéc luong ta c6 cac hé sé ude luong cua phuong an co ban moi déu khong dwong nhu trong

bang 2 sau:
3 1
X X u =0
0 10
7 6 8 -4
i et X U, =3
- i 25 + i 5
3 ' 0 2 2 -2
'x ............. 'b< us =-1
+ - 20
v, =4 Vv, =3 v; =1

Bai toan c6 1oi giai toiwu la:

0 0 10
X°=[25 5 0
0 20 O

f(X%) =1*10+7*25+6*5+2*20 =255

O loai (3, 1) trong bang 2 c6 hé sé udc luong 0 nén phuong an téiuvu trén khong duy
nhét.

Bang 3: Xay dung phuong an co ban mai voi 6 dugc dua vao 1a 6 (3, 1) thi talap duoc
bang 3 nhu sau:
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3 1
X X u =0
0 10
7 6 8 -4
X X u =3
5 25
3 0 2 -2
X Uz =-1
20
v, =4 Vv, =3 v; =1

Phuong 4n t&i wu thir hai cta bai toan da cho la:

0 0 10
X°=[5 25 0
20 0 O

4.4. Cac trwong hep riéng cua bai toan van tai:
4.4.1. Phwong phdp gidibaitoan vdn tdi khong can bang thu phat

Dé giai bai toan van tai khong can bang thu phat, ta c6 thé thuc hién theo cac budc nhu
sau:

Truong hop 1: Bai toan c6 tong phat > tong thu.

Bwoc 1: Lap tram thu phu.

Lap thém mot tram thu phu c6 lwong hang can nhap 1a hiéu cua tong phéat voi tong thu.
Céac 6 nam trén cot ctia tram thu phu goi 12 & phu ¢ cudce phi 12 0. Ta goi bai toan c6 1ap thém
tram thu phu la bai toan.

Bwoc 2: Giai bai toan phu.

Viéc giai bai toan phu dugc thuc hién nhu giai bai toan van tai (d6ng) binh thuong
nhung phai cha y: khi 1ap phuong 4n co ban xuat phat thi ta phai vu tién phan phdi hang vao
cac 0 chinh trudc, sau d6 méi phén vao céc 6 phu.
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Buwéc 3: Két luan bai toan goc.

Phuong 4n t&i wu cua bai toén gdc 1a phuong an tbi wu ciia bai toan phu bo di coting
VGi tram thu phu.

Trudng hop 2: Bai toén c6 téng phat < tong thu.

Viéc giai bai toan nay dugc thuc hién theo cac budc nhu bai toan c6 tong phat > tong
thu nhung & budc 1 ta phai 1ap tram phét phu c6 lugng hang can phét ra la hiéu cua tong thu
cho tong phat va o budc 3 ta bo di dong tng vGi tram phét phu.

Cha y: Bai toan van tai khdng can bang thu phat ciing ludn ludn cé phuong an tdi wu.

Vi du 1: Giai bai toan van tai sau:

140 150 180
150 5 4 6
100 8 3) 9
145 11 6 12
100 9 7 13

Giai:
Bai toan c6 tong phat 1a 495, tong thu 12 470 nén ta 1ap thém mat tram thu phu c6 luong

hang can nhap 14 25.
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25

140 150 180

5 6 3 -4

150 X X u =0
- 0 150 | + 0 0
8 9 3 -1

100 ¢ u, =3
100 0 0 0
11 -3 1 12 -1

145 K U =3
0 0 145 0

9 1 13

100 X X u, =4

+ 40 0 - 35 25
g=0 v, = Vv, =4 v; =9 vy =-4

6 -7

u =0
150 | + 0 0
8 5 9 3 -1

U, =6
- 100 0 0 0
11 -3 4 12 -1

X Us =
0 0 145 0
9 1 13
X Ug =
+ 40 0 - 35 25
g=35 v, = Vv, =4 V; =6 vy =-7
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6 -2
u =0

115 | + 35 0

8 9 -2 -1
X K u =1

65 35 0 0

11 2 4 12 4
U3 =6

0 0 - 145 0

9 -1

X X U, =2

75 0 25

g=115 v, =7 v, =4 V; =6 v, =-2

6 -6
X u =0

150 0

8 9 2 -1
X U =5

65 35 + 0 0

11 -2 12 0
U; =6

0 115 | - 30 0

9 -1

X X u,==6

75 0 25

g=30 v, =3 Vv, =0 V3 =6 vV, =-6
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6 0 -4
X U =
150 0
8 5 9 2 0 -1
X X X U, =
65 5 30 0
11 -2 6 0 0
X U; =4
0 145 0
9 7 -1 0
X X u, =4
75 0 25
g=30 v, =5 v, =2 V; =6 vy =-4

Céc hé sb woc lugng trong bang trén déu khong duong nén bai toan c¢é phuong an tdi

wu va gia tri téi wu cua bai toan Ia;

0 0 150
. |5 5 30
“lo 145 0

7% 0 0

f(X°)=6*150+8*65+5*5+9*30+6*145+9*75 = 3260

Do hé s6 udc luong cua 6 loai (3, 4) trong bang 5 bang 0 nén phuong an tbi uu trén

khong phai 1a phuong 4n téi wu duy nhat cua bai toan.

Vi du 2: Giai bai toén van tai sau:

100 50 30 70
80 3 5 6 5
70 4 5 7 8
50 3 4 4 3
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Giai:

Bai toan c6 tong phat 12 200, nho hon tong thu 1a 250 nén ta lap thém mot tram phét

phu v&i lugng hang la 50.

100 50 30 70
3 -4 -3 -2
80 X up =0
80 0 0 0
4 3 -1
70 % U, =4
+ 0 50 20 0
3 -3 -1
50 U =0
_ 20 0 0 30
0 0 -2
50 u, =-3
0 0 10 40
q=20 v; =3 v, =1 V3 =3 v, =3
3 -1 -3 -2
X up =0
80 0 0 0
4 -4
u =1
+ 20 50 0
3 0 -1
¢ u; =0
- 0 0 0 50
0 0 1
% Uy =-3
0 0 30 20
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qg=0 v, =3 Vv, =4 v; =3 v, =3
-1 -2 -1
X u =0
80 0 0 0
-3
X X u =1
20 50 0
-1 -1
X Uz =-1
0 0 50
-1
X X X u, =-4
0 0 30 20
v, =3 v, =4 V; =4 v, =4

Va gid tri toi uu cua bai toan Ia;

4.4.2. Phuwong phdp gidi baitoan van tdi c6 6 cam

Pé giai bai todn van tai c6 6 cam, ta thuc hién theo cac nhu sau:

80 0 0 O

X°={20 50 0 O

f(X°)=3*80+4*20+5*50+3*50 =720

0 0 50

Buwoéc 1: Lap bai todn ma rong

bai to4n mo rong cua bai todn van tai da cho (goi la bai toan gbc).

Buwoc 2: Giai bai toan mo rong
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Bai toan m¢o rong duoc giai nhu mot bai toan van tai binh thuong chi cha y: khi xay
dung phuong 4n co ban xuat phéat ta phai wu tién phan phéi hang vao céc 6 binh thuong trudc,
cudi ciing mai phan phdi hang vao cac 6 cam.

Cha y: Do M 1a mot s6 duong rat 16n nén néu hé sé cua M 1a mot sé duong (4m) thi hé
s6 woc lugng d6 duong (4m).

Buwéc 3: Két luan bai toan gdc

Truong hop 1: Néu phuong an tdi uu cia bai toan mo rong co luong hang trong cac 6
cam déu bang 0 thi bai toan gdc co phuong an tdi wu va phuong an tdi wu cua bai toan gbc 1a
phuong 4n tbi vu cua bai toan mé rong.

Truong hop 2: Néu phuong 4n t6i wu cua bai todn mé rong c6 it nhat mot 6 cam co

lugng hang duong thi bai toan xuat phat khong c6 phuong an tdi wu.

Vi du 1: Giai bai todn van tai sau, trong d6 cac 6 (2,2) va (2, 4)1a cac 6 cam.,

50 100 25 25
50 8 15 16 10
100 10 5 9 15
50 10 14 11 13

Giai:

bai to4n mo rong bang phuong phap thé vi nhu sau:
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25

50 100 25
8 15 16 8-M | 10 4
50 u, =0
- 50 + 0 0 0
10 M-17 | M 9 M -1
100 X u, = M-15
+ 0 - 75 25 0
10 -3 14 11 12-M | 13
50 X X Uz =-1
0 25 0 25
g=>50 v, =8 Vv, =15 vz = 24-M v, =14
15 16 8-M | 10 4
u =0
- 50 0 + 0
10 M 9 M -1
X X X u, = M-15
50 25 25 0
10 14-M | 14 11 12-M | 13
U =-1
0 + 25 0 - 25
q=35 v, = 25-M v, =15 Vs = 24-M v, =14
15 16 8-M| 10
X X u =0
25 0 25
10 M 9 M -15
X X X u, = M-25
50 25 25 0
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10 14-M | 14 11 12-M

q=115 | v, =25-M v, = 15 Vs = 24-M v, = 10

Céc hé sb woc luong trong bang trén déu khong duong nén bai toan mé rong c6 phuong an tdi
uu. Do trong PATU cuia bai todn mé rong 6 cidm (2, 2) c6 lugng hang duong nén bai toan gdc
khdng co PATU.

Vi du 2: Cho bai toan van tai sau:

140 150 180
150 5 4 6
100 8 5 9
145 11 6 12
100 9 7 13

Do kho A; va A, bi hu hong nang can phai sira chita gap nén can phai giai phong hét hang

trudc. Hay giai bai toan trong diéu kién do.

Giai:

Bai toan c6 tong phat 12 495 Ion hon tong thu 14 470 nén ta phai 1ap mot tram thu phu

V6i lugng hang can nhap 25. Do cac tram phat As, A, duoc wu tién phat hét hang nén lugng

hang cua cac tram do6 phai dugc wu tién van chuyén hét dén céc tram thu By, B,, B;. Nhu vay

tram thu phu B, khd c6 kha nang nhan dugc hang tir hai tram d6. Trong truong hop nay, cac 6

phu (3, 4) V& (4, 4) nam trén cac dong nay la cac 6 cam.

ma& rong bang phuong phap thé vi nhu sau:
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140 150 180
5 -1 6 -3
150 u, =0
- 45 0 + 105 0
8 0 1 9
100 X u =3
0 0 - 75 25
11 -3 12 -3 -M
145 < Us = 3
0 145 0 0
9 13 -3 1-M
100 X u, =4
+ 95 5 0 0
g=>5 v, =5 v, =3 V; =6 v, =-3
5 -2 6 -3
X X u =0
40 0 110 0
8 0 9
X X X u =3
0 5 70 25
11 -2 12 -2 1-M
X U; =4
0 145 0 0
9 13 -3 1-M
X U =4
100 0 0
v, =5 Vv, =2 V; =6 v, =-3
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Céc hé sb udc lugng trong bang trén déu khong duong nén bai toan mé rong co phuong
&n téi wu. Trong PATU cua bai todn mé rong, cac 6 cam déu nhan lwong hang 0 nén bai toan

géc cung c6 PATU

Phuong 4n t6i wu va gia tri tdi wu cua bai toén Ia:

40 0 110
|0 5 0
0 145 0
100 0 O

f(X°) =5%40+6*110+5*5+9* 70+ 6*145 + 9*100 = 3285

4.4.3. Phwong phdp gidibaitoan vgn tdi c6 ham muc tiéu cuwc dgi

Céch giai bai toan van tai c6 ham muc tiéu cuc dai V& co ban gidng cach giai mot bai
to4n van tai thong thuong chi can chd y céc van dé sau:
1. Khi lap phuong 4n co ban xuat phéat thi ta phai wu tién phan phdi vao cac 6 c6 “cude phi”
I6n nhat.
2. Khi két luan tinh t6i wu cua phuong an co ban thi diéu kién tdi wu 1a cac hé s6 ude lugng
khong phai khong am.

3. Khi tim 6 dua vao thi ta tim & ¢ hé sé udc luong &m nho nhét.

Vi du 1: Mot phan xuong c6 2 cdng nhan nit va 3 cong nhan nam. Phan xudng cé 1 may tién
loai I, 2 may tién loai Il va 2 may tién loai IIL. Ning suét (chi tiét/ngay) cua mdi loai cong
nhan d4i véi mdi loai may tién duoc cho trong bang sau:

May | May loai I May loai II May loai III
Cong nhan 1 2 2
NG : 2 10 8 7
Nam : 3 8 9 11

a. Hay 1ap md hinh toan hoc cua bai toan phan cong cong nhan dung may nhu thé nao dé
tong chi tiét thu dugc trong 1 ngay dat dugc cao nhat?
b. Hay giai bai toan phan cong cong nhan ding may?
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Giai:
a. Goi xy; 12 s6 cdng nhan Nit V& X,; 12 s6 cong nhan nam dang may loai j (j = 1, 2, 3).
Khi d6 m6 hinh toan hoc ctia bai toan phan cong cong nhan dirng may toi vu la bai toan
QHTT sau:

(@) f (x) =10x,, +8X,, + 7X;5 +8X,, +9X,, +11X,, — Max

Xy X + X5 =2
Xpp + Xpp + X3 =3
V) X+ X =1
Xip + X5 =2
Xig+ Xp3 =2

@)  x.>0(i=12j=13)

ij

b. Bai toan da cho 1a mot bai todn van tai c6 ham muyc tiéu cuc dai nén ta giai bang phuong
phép thé vi nhu sau:

Xay dung phuong 4an co ban xuat phat bang phwong phép “cudc phi I6n nhat” (& day 1a
nang suit 16n nhat): O (2, 3) c6 nang suét 16n nhat nén ta phan vao 6 (2, 3) tdida 1a 2 cong
nhan (CN) nam, 6 (1, 1) cé ning suit 16n nhét trong cac 6 con lai nén ta phan vao 6 (1,1)
tdi dala 1 CN nix, phan vao 6 (2,2) 1 CN nam va 6 (1, 2) 1 CN nit thi ta duoc phuong an
co ban xuat phat khong suy bién cua bai toan.

Xay dung hé théng thé vi va tinh céc hé sé udc luong ta duoc bang sau:

1 2 2
10 8 7 3
2 X X u =0
1 1 0
8 319 11
3 X X u =1
0 1 2
V1:10 V2:8 V3:10

Do céc hé sé ude luong cua cac 6 loai déu duong nén PACB xuat phat 12 phuong an ti uvu duy
nhat cuia bai toéan.
Vay 10 giai téivu cua bai toén 1
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x°—110
1o 1 2

f(X°)=10*1+8*1+9*1+11*2 =49
Nhu vdy cach phan cong cong nhan dirng may dé tong chi tiét thu duoc trong 1 ngay dat dwoc
cao nhét 1a: 1 CN nir dttng may |, 1 CN nit dimg may II, 1 CN nam dtzng may 11 va 2 CN nam
dtng may Ill. Tong chi tiét dat duoc cao nhat 1a 49 chi tiét.

Vi du 2: Mot cong ty co 3 nha may dat tai 3 dia diém khac nhau dé san xuat ra mot loai san
pham. Cong suat (san pham/thang) va chi phi san xuat (ngan/san pham) tai mdi nha may duoc
cho trong bang sau:

Céc san pham cua cong ty dugc phan phdi dén 4 téng dai ly véi muac tiéu thu va gia ban nhu

Nha may Céng suat Chi phi SX
A 100.000 24
A 150.000 22
Ag 200.000 23

Sau:
Tong daily | Kha nang tiéu thu Gia ban
B, 70.000 32
B, 95.000 31
Bs 145.000 30
B, 100.000 33

Gia cudc van chuyén mot san pham tir cac nha may dén cac tong dai 1y dugc cho trong bang

sau.
Bl BZ B3 B4
A 5 4 1 5
A 6 4 4 6
A, 3 3 2 3

a. Hay lap MH toan hoc cua bai toan xac dinh ké hoach san xuat va phan phdi san pham
tir cac nha may dén cac tong dai ly trong mot thang sao cho tong loi nhuan cua cong ty
dat duoc cao nhat.

b. Xac dinh ké hoach san xuat va phuong an phan phéi san pham tdi wu ctia cong ty.
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Giai:
a. Goi c; laloi nhuan cia mot san pham do nha méy A; san xuét va ban tai tong dai Iy B;
(i=13; j=14). Khi d6, ta c6 bai toan xac dinh ké hoach san xuét cta 3 nha may A,, A,

Ag VA phan phdi san pham (donvi tinh 1a 100 SP) dén 4 dai ly By, B,, B3, B, Vi loi
nhuan c; duoc cho trong bang sau:

Tong dai ly

B, :70 B, :95 B; : 145 B, : 100

Nha may

A, 100 3 3 5 ]
A, - 150 4 5 4 5
A, - 200 6 5 5 7

b. Pay 1a mot bai toan van tai c6 ham muc tiéu cuc dai ¢6 tong thu nho hon tong phat nén
néu goi x; 1a 56 lugng san pham (don vi tinh 12 100 SP) ma nha may A; san xuat va
phan phdi dén tong dai ly B; (i=1,3; j =1,4) sao cho lgi nhuan cua cong ty dat dugc cao
nhat thi MH toan hoc cua bai toan d6 1a bai toan QHTT sau:

(@) f(X) = 3%y +3X%, +5X5 + 4%, + 48X, +5X%,, +4X,5 +5X,, +6Xg; +5X%;, +5%5, + 7%, = Max

X,y + X, + X5 + X, <100

X1+ Xop + Xopg + Xy, <150
Xaq + Xgp + Xg3 + X5, < 200
(2 Xy + Xy + X5 =70

Xip + Xpp + X, =95

Xi3 + Xo5 + X533 =145

Xi4 + Xy + X3, =100

(3) X 200=13j=14)

b. Bai toan trén 1a mot bai toan van tai c6 ham muc tiéu cuc dai véi tong phat 16n hon tong
thu nén ta 1ap mot tram thu phu V6i nhu cau 1a 40 rdi giai bang phuong phap thé vi nhu
sau:
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70 95 145 100 40
3 3| 3 3|5 4 3|10 1
100 X u; =0
0 0 100 0 0
4 2|5 4 5 110
150 X X X u =-1
0 95 15 0 40
6 5 1|5 7 0 1
200 X X X u; =0
70 0 30 100 0
vV, =6 V, =6 V; =5 vy =7 vs =1

Céc hé sé udc lugng ciia cac 6 loai déu duong nén phuong 4n co ban xuat phét 1a
phuong 4n tdi vu duy nhat cua bai toén.

Nhu vy, ké hoach san xuat va phuong phap phan phdi san pham téiuu cta cong ty
nhu sau:

e Nha may A; san xuat 100.000 san pham va phan phdi hét dén tong dai ly B,

e Nha méy A, san xuat 110.000 san pham va phan phéi dén tong dai ly B, 95.000 san
pham, B3 15.000 san pham.

e Nha méy A; san xuat 200.000 san pham va phan phéi dén tong dai ly By 70.000 sén
pham, B3 30.000 san pham, B, 100.000 san pham

e Tong lgi nhuan tbida cua cong ty la f,_ =2.305.000

Vi du 3: Mot ndng truong c¢6 3 khu dat A, Ay, A; 6 dién tich tuong tng 1a 250, 1400, 350
ha. Nong trudng dinh trong 4 loai cdy B, B,, B3, B, Wi dién tich du dinh 1a 500, 400, 600,
500 ha. Loi nhuan khi trong loai cay B; trén mot hecta dat A; 1a ¢, dugc cho trong bang sau:

B; : 500 B, : 400 B, : 600 B, : 500
A, ;250 22 25 20 18
A, 1 1400 30 32 25 28
A; : 350 29 28 25 23

Hay 1ap ké hoach trong cy téiuu ctia nong trudng (nghia 13 mdi khu dat ding bao nhiéu dién
tich dé trong mdi loai cay dé loi nhuan dat duoc cao nhat).
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Giai:

Bang 1: Xay dung PACB xuat phat bang phuong phap “cudc phi thap nhat” (& day 1a loi
nhuan Ién nhat). S6 6 chon cua PACB xuit phat 12 5<3+4—1 nén ta b sung vao 1 & chon
khong 13 6 (1, 1) thi dugc phuong 4n khong suy bién.

Xay dyng hé théng thé vi va tinh céc hé sé ude luong ciia PACB xuat phét ta dugc bang 1 sau:

500 400 600 500
22 25 -1 | 20 18 2
250 ¢ X u;, =0
0 0 250 0
30 32 25 3 28
1400 X X X U, =8
500 400 0 500
29 -2 | 28 1 25 23 2
350 Uz =5
0 0 350 0
v, =22 v, =24 vz =20 v, =20

Trong bang 1 ¢6 2 & ¢6 hé sé udc lugng &m 1a (1, 2) va (3, 1) nén PACB xuét phat chua téi wu.
Chon 6 ¢6 hé sé udc lwgng am nho nhat 13 6 (3, 1) dua vao 1am 6 chon; vong la day 6 (3, 1), (1,
1), (L,3), (3,3); 6 chin (1, 1) c6 “lugng hang” (& day 1a dién tich) nhé nhét 13 0 nén 1a 6 dugc

dua ra; “lugng hang” diéu chinh lad = 0.

Bang 2: Xay dung PACB méi rdi xay dung hé théng thé vi va tinh cac hé sb udc luong ta

dugc bang 2 nhu sau:

25 1 20 18 4
X u; =0

0 250 0

30 32 25 1 28
X X X u==>6
500 400 0 500

29 28 3 25 23 4
X X U3 =5

0 0 350 0

v, =22 V, =26 vz =20 v, =22

Céc hé sb woc lugng cua céc 6 loai trong bang 2 déu duong nén phuong 4n trong bang 2 1a
PATU (duy nhat) cua bai toan.
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Nhu vy, ké hoach trong cay téi wu ciia nong truong Ia:

e Khu dat A trong 250 ha loai cay B;.
e Khu dit A, trong 500 ha loai cay B;, 400 ha loai cay B, va 500 ha loai cay B,.
e Khu @t A; trong 350 ha loai cay B;.

Loi nhuan 16n nhét c6 thé dat dugc 1a f_ =55.550
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CHUONG V: BAI TOAN SAN XUAT PONG BOQ
5.1. M6 hinh toan hoc.
5.1.1. Bai toén pha trgn

Bai toan: Mot xi nghiép luyén kim mudn san xuét 1 loai hop kim véi 20% bac, 30% dong
va 50% nhdm. Ho sir dung cac nguyén liéu: Bac, dong, nhdm, hop kim A, hop kim B, hop kim
C. Ham lugng bac, ddng, nhém trong c&c nguyén liéu trén ciing nhu gia 1 don vi khdi luong
mdi loai (USD/kg) duoc cho bai bang:

Bac Pong Nhom A B C
Bac 100% 0 0 30% 50% 40%
Pong 0 100% 0 40% 20% 35%
Nhom 0 0 100% 30% 30% 25%
Gia 1500 300 100 1000 1200 1100

Hay lap phuong 4n tron thé nao dé gia san pham nho nht.
Giai
M6 hinh toan hoc:

Goi x; >0(] =1,6) la khdi lugng (kg) bac, ddng, nhom, A, B, C twong trng dé san xuét ra 1
kg hop kim can thiét (Cac x; nay dong thoi la ty 1 pha tron cac nguyén lidu khi san xuat hop
kim).

Thyc té x, >0(j=16)

Trong 1kg hop kim méi tao ra, s& c6 0,2 kg bac; 0,3 kg d¢éng va 0,5 kg nhom.
+ Luong bac chtra trong 1 kg san pham 1a; x; + 0,3%,+ 0,5Xs + 0,4Xs
Luong bac nay phai bang 0,2 kg — X; + 0,3, + 0,5x5 + 0,4%s = 0,2
+ Luong ddng chira trong 1 kg san pham 1a: x, + 0,4%, + 0,25 + 0,35Xq
Luong dong ndy phai bang 0,3 kg = X, + 0,4, + 0,2Xs + 0,35%s = 0,3
+ Luogng nhdm chira trong 1 kg san pham 1a: xg + 0,3%, + 0,3xs + 0,25XG.
Luong dong ndy phai bang 0,5 kg = X3 + 0,3%, + 0,3Xs + 0,25%; = 0,5

Gia thanh 1 kg san pham la:
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f(x) = 1500x, + 300x, + 100x; + 1000x,+ 1200x5 + 1100xs
Vay bai toan: Tim x; >0(j =1,6) V6i
(1) f (x) =1500x, +300x, +100x, +1000x, +1200x, +1100x, — Min

X, +0,3x, +0,5%, +0,4x, =0,2
(2) X, +0,4x, +0,2x, +0,35%, =0,3
X; +0,3x%, +0,3x, +0,25%, =0,5

(3) X; >0(] :1,_6)

5.1.2. Bai toan téng quat

a. Bai todn: Gia st 1 don vi san xuat c6 m may My, M,, ..., M, cung ding dé san xuat n loai
chi tiét CT,, CT,...., CT,. Nhiing chi tiét ma s& cdu thanh ra mot san pham nao do. Biét rang
trong 1 don vi thoi gian 1 may M; san xudt dugc a; chi tietCT, véi vi=1m; j=1,n.

Bai toan dat ra; Lap ké hoach phan phéi thoi gian cho tirng nhdm may san xuéat doi véi
tung loai chi tiét dé tong s6 san pham dong bo 1a nhidu nhat.

b. Dang bang cua bai toan

Gia thiét mdi loai may chi c6 1 céi va chi tiét c6 mat trong san pham mdi thtr chi 1 céi.

CT;:1 CT,:1 CT,:1
apy aio ain
M;:1
X11 X12 Xin
ayy C5Y) don
M,:1
Xo1 X22 Xon
am1 am2 amn
M,:1
Xm1 Xm2 an
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¢. M6 hinh toan hoc

Pé thuan tién cho viéc 1ap md hinh toan hoc ciing nhu trinh bay phuong phéap giai, ta gia sir
ring mdi nhom may chi ¢ 1 chiéc va sb chi tiét c6 mit trong san pham mai chi tiét ciing chi
c6 1 cai. Bai toan nay duoc goi latilé 1:1

Goi x;; 1a thoi gian may i ding d€ san xuat chi tiét j va Z 1a s6 san pham dong bo thu dugc
Véi Vi=1m; j=1n. Khi d6
Sb san pham dong bo 1a: f=Z
Thoi gian may M, da dung la: x1; + Xgo +... X4,
Thot gian may M, da dung la: xp; + Xpp +...+Xo,

Thoi gian may M, da dung 1a: X1 + Xmo +...FXmn

chi tlét CT]_ da san XUét la: A11Xq1 T A1 X1 T.os T a1 Xm1
Sé chi tlét CT2 da san XUét la: A1oXqo T AxoXop T.... T Ao X2

Vay: Bai toan tim vécto X ={xij} va ZVoi Vi=1,m;j=1n saocho f =Z — Max (1) thoa man:

X+ X, Font X, =1
Xo1 + Xpp +o+ X, =1

(2)

Xy + Xopp oo+ X, =1

Z = (By Xy + 8y X + vt By Xy ) <O
Z — (81X + 85 Xpp + oo F By X)) <0

©)

Z _(ainxln +a2nX2n +"'+amnxmn) <0
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Va X;20,2>0,vi=Lm;j=1n) (4)

Bai toan (1), (2), (3) va (4) dwoc goi 12 md hinh todn hoc cua bai todn san xuat dong
bo.Pay ciing 1 bai toan quy hoach tuyén tinh.

Viét gon: Bai toan tim vécto X ={xij} Va Z Vi Vi=1m; j=1n sao cho f =z — Max (1) thoa
man:

n

2% =1(vi =1,m)

7_ > a;X; <0(Vj=1n)

X; 20,Z > 0(Vi, j)

5.2. C4c khéi niém trén bai toan van tai.
Pinh ly (Tinh giai dwoc ciia bai toan san xuat dong bd)

Bai toan san xuat ¢ong b ludn co 1oi giai.

Chéng _minh
L [Lknij=1

Chon <™ |-1khi j#1 théa man diéukién (4)
Z=0

Thay Z =0 vao (3) thoa man diéu kién (3)
Ta c6: ) x; =1 (théa man (2))
j=L

Vay bai toan san xuat ¢dng b c6 phuong an.
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m m
Ta lai cO: f=Z <> a;x; <> a; =const nén ham f bi chan trén.
i=1 i-1

Vay bai toan co loi giai:

Bai toan d6i ngiu cua bai toan san xuat dong bd.

Tim {u,v;} Wi Vi=1,m;j=1n sao cho

g(U,V)=> u, — Min thoa mén:

i=1

U —a,Vv; 2 O(vi=1Lm;j=1n)

v, 21(¥j =Ln)

j=1
v, >0

Bai toan ddingau duoc viét hon duéi dang sau:

Tim {ui,vj} Voi Vi=1m; j=1n sao cho

m

24

W =-L— — Min (5) thoa mén
j=1

U, —ayV, >0(Vi=1m;j=1n)

>V, 21(vj =1n)

j=1

ijO

5.3. Thuat toan nhan tir giai bai toan san xuit dong bé.

Trén bang nang suat khai niém 6, 6 chon twong tu nhu bai toan van tai, con (u;, V) duoc goi
la h¢ théng nhan ti (u; — nhan t dong i, v; — nhan tir cot j).

Ta tién hanh qua cac budc sau:
Buéc 1: Xay dung tdp 6 chen va h¢ théng nhan ti (u;, v)

Trén bang niang suat.Tim 6 c6 ning suat 16n nhat.
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Tim Max({a; } =a; ; tai O (iy, j,) ta danh sb 1 va cho

u =a

h h

v, =1 . .
{ " Di trén dong i; tim 6 c6 nang suat lon nhat tiép theo. Tim
Max{a; | =a,; tai O (i1, ],) khi d6 O (iy, j,) danh s6 2 v& cho

u; R 2 N Ao s . N sz A g
v, = . Sau d6 dwa vao 2 quy tac sau tim not cac 6 chon (C6 m+n-1 6 chon) va cac nhan tu

i,
con lai:

Quy tac 1: Di trén ¢4t vira xay dung xong nhan tw ¢t (v; ) tim 6 c6 ndng suat cao nhat
thuoc dong chua c6 nhan to dong xdy dung nhén tir cho dong d6 theo cong thuc:

u, = Max{aijvj}dat duoc tai & ndo thi 6 d6 duoc danh sb tiép theo.

Quy tic 2: Di trén dong vira tinh dugc nhan tir dong tim 6 ¢ niang suat cao nhat thugc
cot chua ¢6 nhan tir ¢t tinh nhén tir cho cot @6 theo cong thic: v, = Min{i} dat tai 6 nao thi
a,
6 d6 dugc danh sé tiép theo.

Qua trinh ctr tiép tuc nhu vay cho dén khi tim da s6 6 chon va hé théng nhan tir (u;, v).

Vi du:
M cT CT:1 CT2:1 CT3:1
Al 56 56 125 u, =105
66 83 107
B:1 4 5 1 u, =107
38 53 64
C:1 u, = 68,37
5
U
v =1,62 v, =1,29 v, =1 v
i
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Buwéc 2: Tim ham mgc tiéu W va tinh cac h¢ thang sé kiém tra x;;
*) Tim cac 0 cheo trén dong va trén cot.

+ O cheo trén dong: O chon ¢é 1 minh trén dong.

+ O cheo trén cot: O chon ¢ 1 minh trén cot.
Ta goi: Dj la tap cac 6 chon tréndong i va C;: la tap cac 6 chon trén cot j.
*) Khi d6 cac s Xij dugc tinh nhu sau:

0vsi O (i, j) 12 6 loai
x; = {1vdi O (i,]) 1a 6 cheo trén dong

aiijvéi O (i, j) 1a 6 cheo trén cot

Céc s6 x; con lai dugc tinh theo hé¢:

D %=1

(i,))eby

D ayx; =W

(,1)eC

Sau khi tinh xong hé {x;} ta tién hanh kiém tra phuong 4n. Xdy ra nhitng truong hop sau:

THL: Néu x, >0(Vi=Lm j=L 1) thi phuong an dang xét 1a phuong 4n tét nhat. S san
phim dong bo 1a W.

TH2: Ton tai X; <O thi phuong an dang x¢t la phuong an chua toi uu chuyén sang buéc
3.

Buwéc 3: Sira phwong an

+0O 6 x; <0 goi 120 sua.

Cht ¥: O budce 2 khi di tinh x;; gdp 6 c6 x; <0 tading lai ngayva goi d61a 6 sua.

+ DoOng chira & stra thi danh ddu A goi 14 dong sira. Bi trén dong stra gap cot cha 6 chon
(Khéng phai 6 stra) thi cot d6 danh dau A goi 1a cot sira. Dya vao 2 quy tic sau day tim ndt céc
dong stra khac va cot stra khac.

+ Tim tap 6 xét (O xét 146 nam trén dong khong sira va trén cot cé sta).
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Tinh 2= Min{i} dat duoc tai 6 nao thi trong phuong an té1 6 d6 dugc danh dau thay

&;V;
cho 6 sua.

Quy tic 1: Pi trén cot stra gap dong chira 6 chon thi dong d6 dugc danh dau A goi la
dong stra.

Quy tic 2: Lai di trén dong stra gap 6 chra 6 chon thi cot d6 duoc danh dau A goi 1 cot
stra.

+ Phuong 4n téi dugc diéu chinh nhu sau:
u; néu dong i khdng sta
Nhan ti dong: u; =

Au; néu dong i co sta

Vi néu dong j khdng sta
Nhan tir cot: v; =

Av; néu dong j co stra

Pén déy ta quay lai buéc 2 va qué trinh cir tiép tuc nhu vay cho t6i khi tim ra loi giai.

Vi du: Tiép tuc vi du budc 1

CT CT1 CT2 CT3 W=7171
M 1 1 1
A:l 56 56 105 105
O xét O xét 3
B:1 66 83 107 O sua 107 &
4 2 1
C:1 38 53 64 68,37 A
5
A=1,16 1,62 1 1,29 1 1 U;
Vi
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A:l 56 56 105 105

1 x=0.33 3 x=0.64
B:1l 66 83 107 107 A=124,12

4 x=079 |2 x=0.21
C:1 38 53 64 79,31

5 x=1
1,88 15 1 Uj
V,

Két luan: PA cho trén bang latét nhat va W = 70,42 SP
5.4. Trwong hop riéng

Néu gap bai toan san xuat ma sb luong may trong mdi nhom khéng dong nhét ciing nhu ti
I& c4c chi tiét c6 mat trong san pham khong déu nhau thi duoc goi 1a bai toan san xuét khong
dong bo.

Nhém may M; c6 K; chiécwi Vi =T, m
Chi tiét may CT; c6 mat trong san pham Ia d; céi

aini

]

Trudc khi 13p bang niang xudt mai: a'y =

Sau d6 qua trinh giai duoc tién hanh binh thudng.

Vi du:
CT CTl CT2 CT3 CT4
M 2 1 3 2
Al 76 50 105 80
B:1 160 140 72 48
C1 180 36 108 60
C1 200 32 96 60

Loi giai: Bang niang sudt moi la:
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CT CT1 CT2 CT3 CT4 W =68,38
M 1 1 1 1
Al 38 50 35 40 50
4 6 3
B:1 80 54 24 24 80
5 O xét O xét
C1 90 36 36 30 90 A
7 x=1
D:1 100 32 32 80 100 A
1 x=-0,12 2
A=1,48 1 A 1,43 A 1,251 W =6747
Al 38 50 35 40 74 A
4 6 3 x=-0,31
B:1 80 54 24 30 1332 A
5 1
C1 90 36 36 53 79,31
7 5 x=1
D:1 100 32 32 80 148
O xét O xét O xét 2 x=1
A=148 1A 1,48 A 2,12\ 1,85 W =67,47
Al 38 50 35 40 109,52
O xét 6
B:1 80 Osua |54 24 24 1184 A
5x=-0,23|1 x=1,23
C1 90 36 36 30 197,14
O xét 7 x=1
D:1 100 32 32 80 148
3 O xét 2
A=1 1,48 2,191 3,14 A 1,85X W =66,17
Al 38 50 35 40 109,52
5 x=0,24 |6 x=0,76
B:1 80 54 24 24 118,4
1 x=1
C1 90 36 36 30 197,14
7 x=1
D:1 100 32 32 80 148
3 x=0,17 2 x=0,83
A=1 1,48 2,19 3,14 1,85 W =66,17
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CHUONG TRINH MON HQC

TOAN KINH TE

Tén mén hoc: TOAN KINH TE

S4 tiét: 45 tiét

1.1.
1.2.
1.3.

2.1.
2.2.
2.3.
24.
2.5.

2.6.

1.
11

1.2.

Vi tri, muc dich va yéu ciu mon hec:

. Vi trimén hoc:

La mdn hoc co ban dugc day tur Ky I nam thir hai hoac ky I nam thir ba.

Muc dich yéu cau:

Sinh vién nam dugc kién thic co ban v& mdn hoc QHTT dé c6 thé mé hinh hda céac
bai toan kinh té vé: 1ap ké hoach san xut, san xuit déng bd,...

Poi twong Sinh vién: Sinh vién bac Pai hoc, chuyén nganh Kinh té ndng nghiép, Ké
toan, Quan tri kinh doanh.

Noi dung chwong trinh mon hoc:

CHUONG I: ON TAP PAl SO TUYEN TiNH
(Tong sb: 5 tiét, Ly thuyét: 3 tiét, Bai tap: 2 tiét)

Ma tran — Dinh thac
H¢ phuong trinh
Mién nghiém cua hé

CHUONG II: QUY HOACH TUYEN TiNH
(Tong sd: 15 tiét, Ly thuyét: 6 tiét, Bai tap: 9 tiét)
Céc bai toan thyuc té ¢én bai toan quy hoach tuyén tinh
Céc dang bai toan quy hoach tuyén tinh
Bién d6i cac dang bai toan quy hoach tuyén tinh
Phuong phép hinh hoc giai bai toan quy hoach tuyén tinh hai an sé
Thuat toan don hinh giai bai toan quy hoach tuyén tinh

Thuat toan don hinh ma rong
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3.1.
3.2.
3.3.

4.1.
4.2.
4.3.
4.4,
4.5.

5.1.
5.2.
5.3.

CHUONG III: LY THUYET POI NGAU
(Tong sé: 8 tiét, Ly thuyét: 3 tiét, Bai tap: 5 tiét)
Bai toan thuc té dan dén cap bai toan déi ngau
Bai toan d4ingau
Bé6n dinh 1y d6i ngau va (ng dung
CHUONG IV: BAI TOAN VAN TAI
(Tong sd: 10 tiét, Ly thuyét: 4 tiét, Bai tap: 6 tiét)
Noi dung cua céc bai todn van tai — Dang bang cua bai toan van tai
M® hinh toan hoc cua bai toan van tai dang dong
Phuong an co ban cua bai toan van tai
Thuat toan thé vi giai bai toan van tai
Cac truong hop riéng cua bai toan van tai
CHUONG V: BAI TOAN SAN XUAT BDONG BO
(Tong sb: 7 tiét, Ly thuyét: 5 tiét, Bai tap: 2 tiét)
Noi dung cua bai toan SXPB — Dang bang cua bai toan van tai
M6 hinh toan hoc cho bai toan SXDB

Thuat toan nhén tur giai bai toan SXPB
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