GIAI THUAT DON HINH

CHUONG II

GIAI THUAT PON HINH ,
Chuong nay trinh bay mét cach chi tiét ndi dung cta giai thuat don hinh. Sau

phan co so 1y thuyét cua giai thuat 1a cac vi du trong tmg. Céc vi du duoc trinh bay
dung theo cac budc cia giai thuat. Kién thic trong chuong nay can thiét cho viéc lap
trinh giai quy hoach tuyén tinh trén may tinh.

Noi dung chi tiét ctia chuong bao gom :

I- GIAI THUAT PON HINH CO BAN
1- Co s¢ xay dung giai thuat don hinh co ban

2- Pinh 1y vé sy hoi ty
3- Giai thuat don hinh co ban
4- Chu y trong truong hop suy bién
II- GIAI THUAT DON HINH CAI TIEN
1- Mot céach tinh ma tran nghich dao
2- Quy hoach tuyén tinh dang chuan
3- Giai thuat don hinh cai tién
4- Phép tinh trén dong - Bang don hinh
ITI- PHUONG PHAP BIEN GIA CAI BIEN
1- Bai toan cai bién
a- Cai bién bai toan quy hoach tuyén tinh
b- Quan hé giira bai toan xuét phat va bai toan cai bién
2- Phuong phép hai pha
3- Phuong phap M vo cung l6n
IV- QUY HOACH TUYEN TINH SUY BIEN
1- Cac vi du vé quy hoach tuyén tinh suy bién

2- Xir Iy quy hoach tuyén tinh suy bién
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GIAI THUAT DON HINH

CHUONG II: GIAI THUAT PON HINH

I- GIAI THUAT PON HINH CO BAN

Chuong nady trinh bay mot phuong phép dé giai bai toan quy hoach tuyén tinh
do 1a phuong phap don hinh. Phuong phap don hinh dugc George Bernard Dantzig
dua ra ndm 1947 cung luc véi viée ong khai sinh ra quy hoach tuyén tinh. Pay 1a mot
phuong phap thuc su ¢ hiéu qua dé giai nhitng bai toan quy hoach tuyén tinh ¢ 16n
trong thuc té. V&i cach nhin hién dai y twdng ciia phuong phap don hinh rat don gian.
C6 nhiéu céach tiép can phuong phap don hinh, chwong nay trinh bay mét trong céc

cach do.

1- Co sé xay dung gidi thuat don hinh co ban
Xét bai toan quy hoach tuyén tinh chinh tic :
max z(x) = c'x
Ax=Db
{x >0
Gia str rang B° 1a mot co s& kha thi xudt phat ciia bai toan ( khong nhét thiét 1a
m cOt dau tién cua ma tran A ) . Thuat todn don hinh co ban dugc xay dung dua trén

cac budc sau :

a- Gan B=B" va =0 (s6lanlip)

b- 1=1+1
c- Vi co sé hién thoi B tinh :
Xz =B7'b , b :
X = : phuong an co sé kha thi tuong tng
Xy =0
b=B"'b

T T ATRAN - A& T A A
Cn =Cy —CyB™N : dau hi¢u toi uu
7 =T
d- Néu cv=cy-CgB'N<O thi giai thuat dimg va bai toan c6
phuong 4n téi uu la x .
Nguoc lai, néu ton tai s sao cho Cs >0 ( Cs la thanh phan th s

cua Cn) thi sang budc e
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GIAI THUAT DON HINH

e-  Tinh: As =B'A, (A,lacotthirsciaA)
Néu As <0 thi giai thuat dimg va phuong an ti uu khong gidi noi.
Nguoc lai, néu ton tai ais € As ma ais > 0 thi tinh :
. b = b .
Xs =MIN _—I,ais>0 :_—r (1=l—)m)
dis drs

ais 1a cac thanh phan cia As.

A

Xs 14 thanh phan tha s ciia phuong an méi X.

f- Goi x; 1a bién tuong Gng vai cdt thr r cia co s¢ B. Khi do bién x, s€

nhan gia tri Xs >0 ( vao co so), bién x, s& nhan gia tri Xt =0 ( ra khoi co s¢ ). Nhu

AN A

vay phuong an méi X tuong Gng voi co s¢ méi B ( thay dbi co s¢ ) duge xac dinh

nhu sau :
B=BuU{t}-{s}

g- GanB=B vaquay vé b.

V& mat hinh hoc, giai thuat nay duoc hiéu nhu 12 mét qua trinh duyé¢t qua céc
diém cuyc bién cua da dién 10i S cac phuong an kha thi ciia bai toan.

Vé mit dai sd, giai thuat nay dwoc hiéu nhu 1a mot qué trinh xac dinh mot
chudi cac ma tran co so ké B B' B> ......... ma cac phuong an co sé tuong tmg x° x'
X e 1a ngay cang tot hon, tic 14 :

2(x°) < z(x") < Z(X?) ceveeennn
Chuy:
Néu co s¢ ban dau B® chinh 1a m cot dau tién ciia ma tran A thi trong giai

thuat trén t chinh lar .

2- Pinh 1y vé s hdi tu

V6i gia thiét bai toan khong suy bién, giai thuat don hinh trén day s& hoi tu vé
phuong an téi uu sau mot s6 hitu han 1an lap.

Bang su thong ké ngudi thay rang néi chung giai thuat don hinh s& hoi tu véi

s6 1an 1ap it nhét phai 13 tir m dén 3m ( m 1a sé rang budc ) .
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3- Gidi thuat don hinh co ban
Xét bai toan quy hoach tuyén tinh chinh tic
min/max z(x) =c'x
Ax=b
{x >0
Gia su réng sau khi hoan vi cac cdt trong A ta chon dugc ma trn co s¢ B thoa
su phan hoach sau day :
A =[B N]
c' = [CB CN]
X" =[Xg Xy]
Giai thuat don hinh co ban dugc thuc hién nhu sau :
a- Tinh ma tran nghich dédo B!
b- Tinh cac tham sb :
. Phuong 4n co s kha thi t6t hon

Xs =Bb=b
X:
Xy =0

. Gia tri ham muc tiéu z(X) = C3Xg
. Ma tran N=B'N
c- Xét dau hiéu téi vu :
-7

Cn=Cy —CaB'N=cy-cf N

;=T £ J ~ ‘e , - \
- Néu cn < 0 thi két thac giai thuat véi phuong an toi wu 1a :

X; =B'b=b
X =
Xy =0
va gia tri ham muc tiéu 1a :
Z(X) = C X,

- Néu ton tai Cs € Cy ma Cs > Othi sang budc d.
d- Xac dinh chi sb ctia phan tir pivot trong ma tran N
. Xéac dinh chi sb cot s cua pivot

Cs =max {Ek >0 eEN}
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Néu Nis <0 thi giai thuat dimg, bai toan khong c6 phuong 4n t6i uu.
Nguoc lai thi tiép tuc.

. Xac dinh chi s6 dong r ciia pivot

min {P_‘,NE > o} _ b (i=1,2,...,m)

is rs

Phin tir Nis trong ma trdn N dwoc goi 1a phan tir pivot
Trong truong hop bai todn min
c- Xét dau hiéu t&i uu :

_T p—
cn =Cy —CgB'N=cy-c3 N

_Néu Cn >0 thi két thiic gidi thudt v6i phuong 4n t6i wu 1a
X; =B'b=b
X =
Xy =0
va gia tri ham myc tiéu 1a :
Z(X) = CaX;
- Néu ton tai Es € EN ma Es < 0 thi sang buéc d.
d- Xac dinh chi sé ctia phan tir pivot trong ma tran N
. Xéc dinh chi sb cot s ciia pivot
Cs =max {lEk | o <0€EN}
Néu Nis <0 thi giai thuat dimg, bai toan khong co phuong an t6i uu.
Nguoc lai thi tiép tuc.

. Xéc dinh chi s6 dong r ctia pivot

IS rs

min {P—i,Nis > o} _ b (i=1,2,...,m)

Phén ttr Nrs trong ma tran N duoc goi 1a phéan tir pivot
e- Thuc hién cac hoan vi :

. Cot thur s trong ma tran N véi ¢t thir r trong ma tran B

. Phan tir thir s trong C,I v6i phan tir thi r trong Cg

. Bién x, trong X,I v6i bién x, trong X;

f- Quay vé (a)
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Vi du : Tim phuong an t6i wu cho bai toan quy hoach tuyén tinh chinh tic sau day
bang giai thuat don hinh co ban
max z(x) = 2x, + X,
X; =Xy +X; =3
X; +2X, +X, =6
— X, +2X, +Xg =2

x>0 (j=1,2,3,4,5)

Taco:
-1]11 0 0 3
A= 2 | 0 1 0 b=|6
-1 210 O 1 2
N B
XT:[Xl X, | X3 X Xs]
Xx Xg
c"’=[2 1 ]0 0 0]
Cy Cs
Lan lapl
a- Tinh ma tran nghich dédo B!
1 0O
B'=B=|0 1 0
0 01

b- Tinh cac tham s

. Phuong 4n co s kha thi tt hon :

X3 10 0(3 3
X; =|X,|=B'=|0 1 0|6|=[6|=b
X = Xq 00 12| |2

. Gia tri ham muc tiéu :
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3
z2(x)=cix; =[0 0 0]|6]=0
2
. Tinh ma tran :
1001 -1 1 -1
N=B'N=|0 1 0|1 2|=[1 2
00 1)-1 2 -1 2
c- Xét dau hiéu toi vu
1 -1
on=cl-cIN=2 1]-[o o 0] 1 2|=[2 1]
-1 2

Chuyén sang budc d
d- Xéc dinh chi sb cta pivot

. Xac dinh chi sb cot pivots :

Cs=max fck >0ecnf=max{2,1}=2="0;

Vay s=1
1
Ma tran cOt s=1 trong ma tran NaN, =| 1
-1

. Xéc dinh chi sé dong pivot

[ b - [b: b : {3 6} bs
MiN{=—¢:=MiN{=—,=—(=MiK—,—> =3 =—=—
N, Ni: N2 11 i1
Viay r=1
e- Hoan vi
. Cot thir s=1 trong ma tran N va ct thor r=I1 trong ma tran B
. Phan tir thir s=1 trong C, v6i phan tir thir =1 trong Cg

. Bién thir s=1 trong X, véi bién thir r=1 trong Xg

1 -1]100 1 -1] 1 00
A=|1 2 | 010/>A=(0 2 | 1 10

-1 2 ] 001 0 2 | -101
c"=21]1]000 - c=01] 20 0

X :[Xl X, | X3 X4 Xs]_)XT:[X3 X, | Xy Xy Xs]
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f- Quay vé budc a
Lan Lip 2
a. Tinh ma tran nghich dao B!

1 00 1
B=1 10 B'=|-11
-1 01 1

b- Tinh cac tham s

. Phuong 4n co s kha thi tt hon :

X, 1 0 03] [3
X; =|X,|[=B'=[-110|6|=|3|=b
X = Xq 1 0 1)2| |5

. Gia tri ham muc tiéu :

3
z(x)=cixs =[2 0 0]|3|=6
5
. Tinh ma tran :
1 001 -1 1 -1
N=B'N=|-1 1 0|0 2|=|-1 3
1 01(0 2 1 1
c- Xét dau hiéu toi vu
1 -1
on=cl-cIN=[0 1]-[2 0 0]/ -1 3|=[-2 3]
1 1

Chuyén sang budc d
d- Xéc dinh chi sb cua pivot
. Xac dinh chi sb cot pivots :

Cs=max foc >0ecnf=max{3}=3=c,

Vay s=2
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-1

Ma tran cQt s=2 trong ma tran NlaN, =| 3

. Xac dinh chi s6 dong pivot r :

[ by | b2 bs . {3 5} b,
N, N22 Nz 3'1 N,,

Vay r=2
e- Hoan vi
. Cot thir s=2 trong ma tran N va ct thor =2 trong ma tran B
. Phan tir thir s=2 trong C,, v6i phan tir thir =2 trong Cg

. Bién thir s=2 trong X, véi bién thir =2 trong Xg

1 -1] 1 00 1 0] 1 -10
A={0 2 | 1 1 0|>A=[01] 1 2 0

0 2 ] -101 00] -1 21
c"=01] 200 - c=0o0] 21 0]

XT:[X3 X, | X X, X5]_)XT:[X3 Xg | X4 X Xs]

f- Quay vé budc a
Lan l3p 3

a. Tinh ma tran nghich dao B!

1
I

2 1y
3 3
1 -1 0 {1
B=1 20 B_1=—§ 50
-1 2 1
4 1y
L3 3 ]

b- Tinh céc tham sb

. Phuong 4n co sé kha thi tot hon :
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2 1
= =0
X, ] 33 3] T4
X, =|x, |=Bb = —% % ol6|=|1]=b
X = _Xs_ 4 1 1 2 4
[ 3 3 |
'x;] [0
Xy = =
L —X4— 0 -
. Gia tri ham muc tiéu :
z(x)=cixy, =2 1 0]|1|=9
. Tinh ma tran :
2 1 2 1
3 3 _ 3 3
1 0
N=BN-= —% %o 0 1 :_% %
0 0
4 1,0 4 1
. 3 3 | 13 3]
c- Xét diu higu t6i uu :
21
3 3
L 1 1 ‘
cn=cy-cgN=[0 0]-2 1 0] -3 3 —[-1 -1]<0: dimg
4 1
3 3]
Vay phuong an ti wu s& 1 :
w7 [4]
Xg =X, |=|1
[ Xs ] [4]
X, = X3 | _ 0
| Xq] 0]

Gid trt ham muc tiéu la z(x) =9 véix; =4 vax,=1
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4- Chu y trong truong hop suy bién

Trong trudng hop bai toan suy bién, nghia 1a b =0 ,taco:

~ b
Xs :_r :0
drs

cho nén gia tri ctia ham muc tiéu khong thay déi khi thay déi co s, vi :

2(X) = Z(X) + Cs Xs = 2(X)
Vay thi, c6 thé sau mot s 1an thay ddi co s lai quay tré vé co so dd gip va
1ap nhu vay mdt cach vé han. Nguoi ta co nhiéu cach dé khic phuc hién tugng nay
béng cach xao tron mot chut cac dir liéu cua bai toan, st dung thu tuc tr vung, quy tac

chon pivot dé tranh bi khir.

II- GIAI THUAT PON HINH CAI TIEN
1- Mot cach tinh ma tran nghich dao

Trong gidi thudt don hinh co ban hai ma tran ké B va Bchi khac nhau mét cot

Al

vi vay co thé tinh ma tran nghich dao B mdt cach dé dang tur B! . bé 1am diéu do

2 A A A I8 -1 re A A R 5 ’ .
chi can nhan (bén trai) B~ vdi mdt ma tran doi co s¢ dugc xac dinh nhu sau :

0

- als
S_rs
—ds
ars

u: e s s .1.

oo0. =— .0
drs

10

00 . —9m™ 14
drs

T cot r

Khi d6 :
1

B =uB*

Ta thiy rang ma tran ddi co s& p duoc thiét 1ap giéng nhu mot ma tran don vi

mxm, trong do cot r ¢6 cac thanh phan dugc xac dinh nhu sau :
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- 5 K. ;. \ X .
= : d6i v6i thanh phan i #r.
drs
1 A re \ A

= :d06i véi thanh phanr .

drs

Khi ma ma trén cé s¢ xuat phat 1a ma tran don vi, sau mgt s6 budc doi co so
BO Bl B2 Bq ’ 7, 7 A A 5 0 1 2 g-1 3. ,
....... tuong g voi cdc ma tran déico s U Y ...l nguoi ta cod

cach tinh ma trn nghich ddo nhu sau :

2- Quy hoach tuyén tinh dang chuin
Quy hoach tuyén tinh dang chuan 1a quy hoach tuyén tinh chinh tic ma trong

d6 c6 thé rut ra mét ma tran co s& la ma trdn don vi. Quy hoach tuyén tinh chuén c6

dang :
min/ max z(x) =c'x
[I N]x=b
x>0

3- Giai thuat don hinh cai tién
Tir nhitng két qua trén nguoi ta xdy dung giai thuat don hinh cai tién dbi voi
bai toan qui hoach tuyén tinh (max) dang chuan nhu sau :
a- Khoi tao
Eo =A
bo =b
b- Thuc hién bude 1ap véi k =0,1,2, ...
. Xac dinh phuong an co s¢ kha thi :
Xg = Bk
Xy =0
. Tinh gid tri ham muc tiéu :
2(x*) = cg Xg, = Cg, bx
. Xét dau hiéu t6i uu :

T —
ck =c' —cg Ax

, —T
- Néu ¢k <0 thi giai thuat ding va :
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X" = 1a phuong 4n t6i wu

z(x"*) = c;kak = Cgk b 1a gia tri ham muyc tiéu
- Nguoc lai thi sang budc (c)
c- Cap nhat cac gia tri moi :
.Tinh pivot
.Tinh ma tran chuyén co so p*
Tinh A = ukﬂk
Tinh bea = ukBk
.Tang s6 lan lap k=k+1.
Quay vé budc b
Vidu
Giai bai toan quy hoach tuyén tinh sau day bang phuong phap don hinh cai
tién :
max z(x) = 2X; + X,
X; =X, +X3 =3
X, +2X, +X, =6
—X; +2X, + X =2

x.>0 (j=1,2,3,4,5)

)

Budc khai tao

~1 1100 3
Ao =A= 2 1010 bo =|6
-1 2 1001 2
No Bo
c"=21]0 0 0]
Cr, Ce,

Budc lap k=0
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3
z(x*) = bo =[0 0 0]|6(=0
2
1-1100
co=c'-cA=21000]-[000]| 1 201 0|=2100 0]
-12001
17[3
1 ||6| suyrapivot: a; =1
~11]2
100
=-110
101
100 - 0] [1-1100
A =plAo=|-11 0] | 1 01 0(=(0 3-110
10 1]|-1 110 1101
1 0 0][3] [3
by =bo=|-1 1 0||6|=|3
10 1(|2| |5
Budc 1dp k=1
I X, 3
X1_X51:X4 =b1 =3
- X 5
_XN1=O i
3
z(x')=cs b1 =[2 0 0]|3]|=6
5
1-1100
¢ =c"-cgA=21000]-200]|0 3-110
0 1101

=[03-200]
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-11[3
3 ||3| suyrapivot: axn =3
1|5
1 Lo
:
=0 = 0
" 3
0o -L 4
. 3
_1 1 1 0 2 1
3 1-1 100 3 3
— = 1 1 1
A =plAi=|0 = 0 3-110/=|0 1-= =
3 3 3
1 0 1101 P
0—5 00 - -=
L i 3 3
1 Lo
3 3
b, = p'by ={0 %o 3|=[1
5
0o -L 4
L 3
Buéc lap k=2
_ ‘ -
XZZXB2=X2 =b> =|1
Xs 4
_XN2:0 i
4
z2(x*)=cg b, =21 0][1]=9
4
10 219
3 3
ca=c'-c;A;=21000]-210] |0 1-3 30
00 .14
i 3 3

=[0 0-1-107: thoa d4u hiéu tbi wu.
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Vay két qua cua bai toan 1a :

. Phuong 4n t6i vu x = x> =

N O O = 1

. Gia tri ham muyc tiéu z(x) =9

4- Phép tinh trén dong - Biang don hinh
Céc budc thyc hién giai thuat don hinh cai tién duoc trinh bay 1an luot trong
cac bang, goi 1a bang don hinh. Trong thuc hanh, dé cap nhat nhitng gia tri méi ta co
thé 1am nhu sau :
. Tim pivot.
. Chia dong chtra pivot cho pivot.
. Khir cac phan tir trén cot chtra pivot.
. Tinh d4u hiéu t6i wu.

. Tinh gid tri ham muc tiéu .

CBo IBU Xy X, X3 X4 X5 bO
0 | 3 1 -1 1 0 0 3
0| 4 1 2 0 1 0 6
0|5 -1 2 0 0 1 2

c’ 2 1 0 0 0 2(x°)
Co 1 0 0 0 0

Co | Is | X X, X, X, Xs bs
2 |1 1 -1 1 0 0 3
0| 4 0 3 -1 1 0 3
0|5 0 1 1 0 1 5

c’ 2 1 0 0 0 2(x")
ol 0 3 -2 0 0 6
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o, | I, | X, X, X, X, Xs b.
2 1
2 |1 1 0 = = 0 4
3 3
1| 2 0 1 1 1 0 1
3 3
0|5 0 0 4 1 1 4
3 3
c’ 1 0 0 2(x*)
G 0 -1 -1 9

III- PHUONG PHAP BIEN GIA CAI BIEN
1- Bai toan cai bién
a- Cai bién bai toan quy hoach tuyén tinh
Nguoi ta co thé bién d6i mot bai toan quy hoach tuyén tinh chinh tic thanh
dang chuan bang cach cong mot cach phi hop vao vé tréi clia ring bude i mot bién gia x> 0 dé
Jam xuét hién ma trdn don vi. Vi céc bién gia cai bién c6 anh hudng dén hiam muc tiéu nén ciing s& co
su cai bién ham muc tiéu.
Viy, nguoi ta c6 thé bién d6i bai toan quy hoach tuyén tinh tong quat, goi 1a
bai toan xuét phat, thanh bai toan dang chuan, goi 12 bai toan cai bién (md rong)
Vidu:
Bién ddi bai toan quy hoach tuyén tinh sau ddy thanh dang chuan
max z(X) = 2X; + X, + X5 — X,
X; + 5%, +5x, =25
-4X, —X; +6x, =18
3X, +8x, =28
x; 20 (j=1,23,4)

Bai toan xuat phat c6 cac bién, ma tran rang budc va chi phi :

XT=[X; X3 X3 X,]
1 5 0 5

A=10-4 -1 6
0 3 0 8

c'=[2 1 1 -1]
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Bang cach thém bién gia xs, x¢ lan luot vao rang budc 2 va 3 . Ta duogc bai
toan cai bién :
max z'(x) = 2X; + X, + X5 — X, —M(X5 + X¢)
X; + 5%, +5x, =25
—4X, —X; +6X, + Xs =18
3%, +8X, + X, =28
X; 20 (j=1,2,3,4,5,6)
Z'(x) 1a ham muc tiéu cai bién s& duoc giai thich trong phan tiép theo.
Céc bién, ma tran rang budc cac h¢ s6 va chi phi cua bai toan cdi bién la
X" =[X, X, X3 X, Xs Xg]
1 5 0 5 0 0
A=|0-4 -1 6 1 O
0 3 0 8 01
c'=2 1 1 -1 -M-M]

b- Quan hé giira bai toin xuit phat va bai toan cai bién
Nguoi ta kiém chtng rang :
-Néu X" =[X, X, ... X,] la phuong an (t5i wu) cta bai toan xuit phat thi

X =[X; X, ... X, 00 ... 0] Ia phuong an (t6i wu) ctia bai toan ci bién twong
ung.

Vay néu bai toan cai bién khong c6 phuong an tbi wu thi bai toan xuat phat
ciing s& khong co phuong an tdi uu.

A -T A . o N , 9 .
-Néu X =[X; X, ... X, 0 0 ... O] 1a phuong an toi vu cua bai toan cai

n
bién thi X" =[X, X, ... X,] la phuwong an t5i uru ctia bai toan xuét phat

- Néu bai toan cai bién c6 mot phuwong an tdi wu ma trong d6 co it nhat mot
bién gia c6 gia tri duong thi bai toan xuat phat khong c6 phuong an tdi uu.

- Néu bai toan cai bién (dang chuin) c6 phuong an téi uwu thi ciing s& phuong
an co so toi uu.

Vidu
1- Xét bai toan :
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min z(X) = X; + 2X, + X, — 5X;
-3x; -9%, =0
X, —7X3 =5X, —2X5 =5

1 2 4 1 2
X1 —§X2 +§X3 +§X4 +§X5 :g

X;20 G=1,2,34,5)
Bai toan cai bién khong c6 phuong an t6i wu nén bai toan xuit phat ciing
khong c¢6 phuong an tdi wu .
2- Xét bai toan :
min z(x) = 16X, + 7X, + 9X;
2

1
—§X1 —§X2 +X3 = —

—5X; +5x, =7
x;20 (=1,2,3)

Phuong an toi wru ciia bai toan cai bién :
7 22
X, X, X, x4]=[0 - == 0}

Phuong an toi wu ciia bai toan xut phat :
7 22
X, X, X3]=|0 = —
[ 1 2 3] |: 5 15:|
3- Xét bai toan :
min z(X) = 2x, + 4X, — 2X,4
X; —2X, + X5 =27
2X, + X, +2x5; =50
X; — X, — X5 <18
x; (=1,2,3)
Phuong 4n t6i wu ciia bai toan cai bién :

X, X, X; X, X; X¢]=[0 0 25 43 2 0]

Bai toan xuit phat khong c¢6 phwong an tbi wu .

Hai phuong phap bién gia cai bién thuong dung 1a phuong phap hai pha va
phuong phap M vo cung lon .
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2- Phuong phap hai pha

Pha 1
Tim phuong an tdi wru cho bai toan cai bién v6i ham muc tiéu cai bién
la:
min (tong tat ca bién gia cai bién)
Pha 2

Tim phuong an tdi wu cho bai toan xudt phat voi phuong 4n co so kha thi xuét
phat 12 phuong an téi wu tim dugc ¢ pha 1. O pha 2 nay céac bién gia cai bién bj loai ra
khoi ma tran cac hé sd rang budc, va vecto chi phi dugc cap nhat lai, do do6 diu hiéu
tdi uu cling dugc cap nhat lai

Day la phuong phap thuén loi cho viéc 1ap trinh ung dung giai thuat don hinh
cai tién.

Vidu: Xétbai toan quy hoach tuyén tinh

max z(x) = 3x; +4X, + X;

X, +2X, +2X; < —

Wi Ww]oo

X, +2X, +3X5 2

Xj 2 0 (G=1,23)
Pua bai toan vé dang chinh tac béng cach thém bién phu x4 , x5 ta dugc

max z(x) = 3X; +4X, + X;

Xy +2X, +2X5 + X, =

WIN w|o

Xy 42X, +3X; — X =

X, 20 (j=1,2,3,4,5)

Ma tran cac hé so rang buoc 1a :

12210
12 30-1

} khong chira ma tran don vi

Ap dung phuong phap don hinh cai bién hai pha nhu sau :

Pha 1l
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Thém bién gia (cai bién ) X¢ > 0 vao rang budc thtr hai dé duoc ma trdn don vi

. Khi d6 bai toan cai bién c6 dang :

min w(X) = X,
8
Xy + 2X, + 2X5 + X, =3

Xy + 2%, + 3X5 — X5 + X

X, 20 (j=1,2,3,4,56)

Co6 ma tran cac rang budc la :

[t221 00
11 230-11

Gidi bai toan cai bién bang giai thuat don hinh cai tién

} c6 chira ma tran don vi

Khoi tao
8
— 1221 0 0 2
bo = 3
1230 -11 7
3
c"=[o o o0 o0 1
Budc 1ap k=0
Cp, iBO X1 X2 X3 X4 Xs X6 | by
8
0 | 4 1 2 2 1 0 0 | =
3
1|6 1 2 3 0 -1 |2
3
c 0 0 0 0 0 1 | wx"
Co 12 3 0 1 o |
3
Budc lap k=1
Cg, | Ig, | xi X2 X3 X4 Xs X6 bs
1 2 2 2 | 10
0| 4| = z 0 1 = e
3 3 3 3 9
1 2 1 1 7
0|3 | = - 1 0 | -= | = =~
3 3 3 3 9
c 0 0 0 0 0 1| wx)
cr 0 0 0 0 0 1 0

Ta duoc phuong an t6i vu . Xong pha 1 . Chuyén sang pha 2.

Pha 2
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Loai bo bien gia cai bién x4 > 0

Khai tao
L3303
Ro=17 3 1
- 210 -=
3 3 3
10
bo -| 9
9
c"=[3 410 0
Budc lap k=0
Cg, | 5, | xi X2 X3 X4 Xs bo
0|4 L 2 0 1 2 | 10
3 3 3 9
1 2 1 7
1| 3] = < 1 0 -= | =
3 3 3 9
c 3 4 1 0 0 2(x°)
-7 8 10 1 7
it -~ 0 0 - Z
Co 3 3 3 9
Budc lap k=1
Ce, | g X1 X2 X3 X4 X5 b
1
0 4 0 0 -1 1 1 —
3
O I T R T A
2 2 2 6
c 3 4 1 0 0 z(x))
1 14
1 0 -5 0 2 —
Ci1 3
Budc 1ap k=2
CB2 'B2 X1 X3 X3 X4 Xs 52
0 5 0 0 -1 1 1 1
3
4 2 1 1 1 1 0 i
2 2 3
c 3 4 1 0 0 2(x°)
1 0 -3 -2 0 —
C2 3
Budec lap k=3
C, | s, | xi X2 X3 X4 Xs bs
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05| 0 0 -1 1 1 1
3
301 1 2 2 1 0 8
3

c 3 4 1 0 0 2(x°)
cs 0 2 -5 2 0 8

Két qua ciia bai toan da cho :

-
3

X, =0

. Phuong 4n tdi wu X; =0
X, =0

-1

3

. Gi4 tri ham muc tiéu z(x)=z(x’)= 8

3- Phuong phap M vo cung lén
Phuong phap M v6 cing 16n ( M 1a s6 v6 cung 16n ) twong ty nhu
phuong phép hai pha, ngoai trir & pha 1 ham muc ti€u cai bién c6 dang sau day cho
bai todn max/min
max [z(x) - M*( téng cac bién gia cai bién) ]
min [z(x) + M*( tong céc bién gia cai bién) |
Bang phuong phap ndy, trong qua trinh t6i wu, cac bién gia cai bién s& duogc
loai dan ra khoi ma tran co s6 : tit ca déu bang 0. Néu trong qué trinh tim phuong an
t6i wu ma khong loai bo dugc cac bién gia cai bién ra khoi co so thi bai todn vo
nghiém.
So véi phuong phép hai pha thi phuong phép nay tranh duogc viéc phai cap

nhat lai dit liéu cho bai toan gbc nhung khong tién loi bang trong lap trinh Gmg dung.

Vi du : Xét bai toan tuwong tu nhu trén
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max z(x) = 3x; +4X, + X;

Xy +2X, +2X5 + X, =

X; +2X, +3X; — X5 =

W[IN wl|oo

x;20 (j=1,2,3,4,5)

Thém bién gid cai bién x¢ > 0 vao rang budc thir hai dong thoi cai bién ham muc
tiéu theo nhu trén ta duoc :

max W(X) = 3X; +4X, + X5 —Mx,
X1+ 2X, + 2X5 + X, _8
X; +2X, +3X5 — X5 + Xg =§
X;20 (G=1,2,3,4,56)

Tim phuong an t6i wu cho bai toan cai bién nay bang phuong phap don hinh

cai tién
Khai tao
8
— (1221 0 0] - |3
Ao — bo={3] c"=3 4100 -M
" L 230 -1 1} "7 | ]
3
Budc lap k=0
Cs, | 15, | X, X, X3 X, Xs | Xg bo
0| 4] 1 2 2 1 0 [ 0 8
3
M| 6| 1 2 3 0 | -l 1 %
c 3 4 1 0 0 | -M | wx"
Co | 3*M 42M 143M 0  -M | 0 —?
Buéce lap k=1
Cg, g, | Xy | X5 | X3 | X4 | Xs Xg b,
0 sl X120 2 22 |10
3| 3 3 3 9
1|2 1 1 7
1 3= = 11]0]|-2 = =
3] 3 3 3 9
¢’ 3 4 1 0 0 M | wx)
T 8 10 1 5 7
- = 0 0 = |-=-M| =
c 3 3 3 9
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Do x6 = 0 (vi ngoai co s&) nén bj loai ra khoi bang va ta tiép tuc tim phuong

an to1 uwu cho bai toan gdc da cho c6 phuong én co s kha thi dugce khdi tao nhu sau :

CBo iB1 Xl XZ X3 X4 X5 50
1 2 2 10

0 | 4 -t = 0 1 = —
3 3 3 9
1|3 1 2 1 0 1 !
3 3 3 9

c 3 4 1 0 0 z(x)
_r 8 10 1 7
— e 0 0 - -
Co 3 3 3 9

Céc budc tiép theo dugc thuc hién giéng nhu phwong phap hai pha.

IV- QUY HOACH TUYEN TiNH SUY BIEN

Khi thuc hién thuat toan don hinh truong hop bat thuong cé thé xay ra la khi
xéac dinh bién ra thi ton tai ty so :—”'( =0, ttrc 1a ton tai b=0, hay khong c6 ty sb nao
duong that sy. Nguoi ta xem day 13 trudng hop suy bién. Khi mot bang don hinh roi
vao tinh trang suy bién thi c¢6 thé gay kho khan ma ciing c6 thé khong khi ta tiép tuc

thuc hién thuat toan don hinh.

1- Céc vi du vé quy hoach tuyén tinh suy bién
Vidu 1 : xét quy hoach tuyén tinh :
min z(x) =7+ X, — X,
X; —2X, £2
-3x, <6
-2x, <0
X, X, 20
Pua bai toan vé dang chuan :
min z(X) =7+ X, — X,
X; —2X, + X3 =2

-3X, +X, =6
-2X; +X; =0
Xi, X, 20

vO1 ma tran hé so 1a :
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X1 Xo X3 X4 Xs b

1 -2 1 0 0 2
-3 0 0 1 0 6
-2 0 0 0 1 0

c6 chira ma tran don vi. Ap dung thuat toan don hinh cai tién ta duoc

B |1 | X1 | X2 | X3 | X4 | X5 b
0] 3 1 1211 0|0 2
0|4 |-3]0]0 1 0 6
O|5|-2]0]1010 1 0

c’ 1]1-170| 010
— w=7
c 1]1-110| 010

Day 1a trudng hop suy bién, bién vao 14 x,, n6 dugc ting 1én dén mirc van théa

nhitng dicu kién vé dau cua céc bién trong co so X3, X3, X5 . Do 1a :

2
X; =2+2X, 20 X275
X, =6+0x,20 < VX, 20
X;=0+0x, >0 VX, >0

Nhu vay x; ¢6 thé 16n tiy ¥ nén ham muc tiéu khong bi gii noi. Vay bai toan
khong c¢6 phuong an téi uu. Trudng hop nay & bang don hinh khong c6 ty sb nao
duong that su dé xéc dinh bién ra.

Vi du 2 : xét quy hoach tuyén tinh :

min z(x) =7 + X, — X,
X, +2X, <2
-3x, <6
-2x, <0
X, X, 20
Pua bai toan vé dang chuan :
min z(X) =7 + X, — X,

X, +2X, + X3 =2

-3X, +X, =6
-2X; +X; =0
X{, X, 20

vO1 ma tran hé so 1a :
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X1 X2 X3 X4  Xs b

1 2 1 0 0 2
-3 0 0 1 0 6
-2 0 0 0 1 0

GIAI THUAT DON HINH

c6 chira ma tran don vi. Ap dung thuat toan don hinh cai tién ta duoc :

CB | IB | X1 | X2 | X3 | X4 | X5 b
01 3 1] 2 1 0] 0 2
041|300 110 6
O|5|-2]0]10|0]1 0

c’ 1 {-1]01]07]O0
— w=7
c T 1 {-1]01]07]O0
CB | IB | X1 | X2 | X3 | X4 | X5 b
1] 2 l 1 l 010 1
2 2
0|4 1]-3101]0 10 6
O|5]-2]0]1010]1 0
c’ 11-110101]0
-7 3 1 w=6
10| =1]101]0
c 2 2

Pay la bang don hinh t6i uu.

Vi du 3 : xét quy hoach tuyén tinh :

min w(x) = -3+lx1 —2X, + = X5

2
1 1
Ex1 +§x3 <1
-X; +X, = X3 <0
X1, X5, X320

Dua bai toan vé dang chuan :

: 1
min w(x) = —3+§x1 - 2X, +§x3

1 1
§x1+§x3+x4 =1

—X; +X, = X3 +X: =0

X1 Xy, X5, X4,Xs 20

vO1 ma tran hé so :
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X1 X2 X3 X4  Xs b
1 1
— 0 — 1 0 1
2 2
- 1 1 0 1 0

cg | I | X1 | Xo | X3 | X4 | X5 b
1 1
0Ol 4|=]0]|=1]11]0 1
2 2
o5 [-1]1]1]o0]1 0
1 3
c’ —|2]/=]01]0
2 2 _
1 3 w=-3
¢ | =212 |0o]o0
2 2
X Vao , Xsra
CB | 1B X1 X2 X3 X4 | X5 b
olal L |o 1 1 1
2 2
2020 -1 1] -17]o 0
c’ 1 2 3 010
2 2
_ 1 W=-
c' Slol-t]o2
2 2
X1 Vao , Xgra
cglig| X1 | X2 | X3 | X4|Xs b
1
11} 1|0l 1 ]2]0 2
2
2121 0 1] 0o [2]1 2
c’ 1 2 3 010
— 2 2 w=-6
c 0 |o0| 1 |32

Pay 1a bang don hinh ti uu

Vi du 4 : xét quy hoach tuyén tinh
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min z(x) = -10x, + 57x, + 9x; + 24X,
0,5x, —=5,5x, —2,5x; +9x, <0
0,5x; -1,5x, -0,5x; +x, <0
X; <1

Xy, X5, X5,%X, 20

Pua bai toan vé dang chuan

min w(x) = -10x, + 57x, + 9x; + 24x,
0,5x; —5,5%x, —2,5%; +9%x, + X =0
0,5x; —1,5x, —0,5%x5 +x, + X, =0
X;+X, =1

X1, X5, X5, X4, X5, Xg, X5 20

vO1 ma tran hé so

X1 X2 X3 X4 X5 X6 X7 b
05 | -55 | -2,5 9 1 0 0 0
05 | -1,5 | -0,5 1 0 1 0 0
1 0 0 0 0 0 1 1
c6 chira ma tran don vi . Ap dung phuong phap don hinh cai tién
CB iB X1 X5 X3 X4 X5 X X7 b
0 5 0,5 -5,5 -2,5 1 0 0 0
0 6 0,5 -1,5 -0,5 1 0 1 0 0
0 7 1 0 0 0 0 1 1
c’ -10 57 9 24 0 0 0
- w=0
C -10 57 9 24 0 0 0
X|vVao, Xsra
CB iB X1 X2 X3 X4 X5 X6 X7 b
-10 1 1 -11 -5 18 2 0 0 0
0 6 4 2 -8 -1 1 0 0
0 7 0 11 5 -18 -2 0 1 1
c’ -10 57 9 24 0 0 0
ET 0 -53 -41 204 20 10 0 w=0
X) Vao , Xg ra
CB B X1 X5 X3 X4 X5 X X7 b
-10 1 1 0 0,5 -4 -0,75 2,75 0 0
57 2 1 0,5 -2 -0,25 0,25 0 0
0 7 -0,5 4 0,75 -2,75 1 1
c’ -10 57 9 24 0 0 0 0
o’ 0 0 | -145] 98 | 675 | 1325 o | "
X3 vao, Xjra
CB iB ‘ X1 | X2 ‘ X3 ‘ X4 ‘ X5 | X6 | X7 | b
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9 3 2 0 1 -8 -1,5 5,5 0 0
57 2 -1 1 0 2 0,5 -2,5 0 0
0 7 1 0 0 0 0 0 1 1
c’ -10 57 9 24 0 0 0
T W=
C 29 0 0 -18 -15 93 0
X4 VAo, Xpra
CB 1B X1 X2 X3 X4 X5 X6 X7 b
9 3 -2 4 1 0 0,5 -4.5 0 0
24 4 -0,5 0,5 0 1 0,25 -1,25 0 0
0 7 1 0 0 0 0 0 1 1
c’ -10 57 9 24 0 0 0
T w=0
C 20 9 0 0 -10,5 70,5 0
X5 Vvao , Xzra
CB iB X1 X2 X3 X4 X5 X6 X7 b
0 5 -4 8 2 0 1 -9 0 0
24 4 0,5 -1,5 -0,5 1 0 1 0 0
0 7 1 0 0 0 0 0 1 1
c’ -10 57 9 24 0 0 0
T w=0
C =22 93 21 0 0 -24 0
X VA0 , X4 Ta
CB iB X1 X2 X3 X4 X5 X6 X7 b
0 5 0,5 -5,5 -2,5 9 1 0 0 0
0 6 0,5 -1,5 -0,5 1 0 1 0 0
0 7 1 0 0 0 0 0 1 1
c’ -10 57 9 24 0 0 0
T w=0
C -10 57 9 24 0 0 0

Béang don hinh hién thoi gidng voi bang don hinh xuét phat : day 1a hién tuong

xo0ay vong .

2- Xir Iy truwong hop suy bién

Theo cac vi du trén, trong truong hop quy hoach tuyén tinh suy bién thi sau
mot sd 1an lap cé thé phuong an nhéan dugc van nhu cii ma khong c6 su thay ddi nao,
c6 thé phuwong an nhan duoc t6t hon, c6 thé phuong 4n nhan dugc 13 mot phuwong an
da nhan trudc d6 rdi va tir d6 cir xoay vong mai. Do d6 néu khong c6 bién phap phong
ngura thi thuat toan don hinh s€ c6 thé kéo dai vé tan.

Khi thyc hién thudt todn don hinh thi hién tugng suy bién xdy ra khi c6 sy tinh
cd khir 14n nhau lam cho tdn tai bi nao doé bang 0. Trong trudng hop nay co thé c6
nhiéu bién thoa diéu kién cua bién ra. Gip trudng hop ndy can phai lya chon bién ra

sao cho tranh duoc hién tugng xoay vong.
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Nguoi ta thuong dung phwong phép nhiéu loan, phuong phap tir vung dé tranh
su tinh ¢ khir 1an nhau nay. Trong thuc tién tinh toan ngudi ta di dé ra mot quy tic
xir 1y kha don gian, goi 1a quy tic Bland, khi dung giai thuat don hinh giai cac quy
hoach tuyén tinh suy bién, d6 1a :

Vi x¢ 14 bién vao s bién ra x, duoc chon la bién co chi sd nho nhat thoa diéu
kién chon bién ra :

min {_b—' ,aKk >0 } (i=1,2,..,m)
dik

Vidu:

Xét quy hoach tuyén tinh suy bién :

min w(x) = —%x4 —+2X5 — X4 + 16X,

x1+%x4 —2Xs — X +12x, =0

X +1x - X —lx +gx =0

X5+ X5 +Xg —9X, =2

Xy, X5, X3, X4, X5, Xe, X5 20

Ap dung quy tic Bland ta thiy :

g | i | xi | x2 | x5 | xa | X5 | X6 | X7 b
0 1 1 0 0 i -2 -1 12 0
3
1 1 2
0 2 0 1 0 — -1 - = — 0
2 6 3
0 3 0 0 1 0 1 1 -9 2
¢’ 0 0 0 | - 41, -1 16
3 _
4 w=0
c 0 0 0 | -—| 2 1| 16
3
Bién ra c6 thé 1a x; hay x, . Chon x;
g | i3 | xi | x2 | x5 | xa | X5 | Xe X7 b
— % 4 3 0 0 1 -6 -3 36 0
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0 2 | - 3 1 0 0 2 434 0
2 3 3
0 3 0 0 1 0 1 1 9 2
c! 0 0 0o | - 4 2 -1 16
3 w=0
c 4 0 0 0 6 | -5 | 64
Bién ra 13 x,
g | i | o xi | X2 | x5 | xa | x5 | X6 | x5 b
4 4 | - 3 3 0 1 0 1 2 0
3 2
3 1 2 17
2 5 | -2 | = 0 0 1 Sl =-=1 0
4 2 3 3
3 1 1 10
0 3 = == 11 0 0 = == 2
4 3 3
! 0 0 0o | - 4 2 -1 16
3 _
1 w=0
c -~ 3 0 0 0 -1 30
2
Bién ra c6 thé 1a x4 hay xs . Chon x4
CcB ip X| X2 X3 X4 Xs X6 X7 b
-1 6 | - g 3 0 1 0 1 2 0
2 5 1.3 0o | - 2 1 0 7 0
4 2 3
5 3 1
0 3 === 1 [==10 0 4 2
4 2 3
¢’ 0 0 0 | - 4 2 -1 16
3 w=0
c' 2 6 0 1 0 0 | 32
Bién ra 1 xs
CB ip X| X2 X3 X4 Xs X6 X7 b
-1 6 0 -6 0 3 6 1 40 | 0
0 1 1 6 0 | - % 4 0 | -28 0
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0 | 3 0 6 1 3 -5 0 31 2
e’ 0 0 0 —%% 2 -1 16
W=
c' 0 -6 o | -3 s 0 | -24
3
Biénra la x;
CB in X1 X2 X3 X4 X5 X6 X7 E
54 | 40 27 14 80
-1 6 0 = = 0=£ [ -=1 1 0 b
31 31 31 31 31
0 1 1 181281 4 | 16 0 0 £
31 | 31 93 31 31
31 31 31 31 31
4
T o -
c 0 0 0 3 2 1 16 \V:_“f§
o |, |22 w7l 31
¢ 31 | 31 93 | 31

Dén day khong con hién tugng suy bién.

Bién vao 1a x7
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CAU HOI CHUONG 2

1- Trinh bay co s& Iy thuyét ctia thuat toan don hinh co ban.

2- Pinh nghia quy hoach tuyén chuan.

3- Trinh bay céc budc 1ap bang don hinh theo phép toan trén dong .

4- Cai bién mot quy hoach tuyén tinh tong quat nhu thé nao ? . Cach giai quy hoach

tuyén tinh cai bién va quy hoach tuyén tinh gc.
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BAI TAP CHUONG 2

1- Tim phuong an tdi uu ctia bai toan sau ddy bang phuong phap don hinh co ban

min z = -2x, - 2X,
max z = 3X, +2X,

2X, +X, <4
-X; +X%X, <4

2X; +3X, <3

a)- X; +2Xx, <14 b)-

4x, + X, <5
5x, +2x, <30

X, +5x, <1
Xy, X, 20

X, X, 20

min w = X; +2X; + X
X;+Xy + X3 +X, +Xs =5
c)- Xy + X3+ X, —Xg =2

X3 =X, +Xs =1

X1 Xy, X5, X4, X5 20

2- Tim phuong an t6i uu cta bai toan sau bang phuong phap don hinh cai tién

a) max z = 5x; + 3x;
2x1 +2x, < 80
x1 < 30
X1, X = 0

b) max z = x; + 2x,

2x1+3x, <7

X1 - X2 <1

X120,X220
c) max z = 5x; + 3x, + X3
f2X1+3X2— x3 <4
3X1 - X2+2X3 <2

X +%X +3x3 £ 5

&X120,X220,X3ZO
3- Tim phuong an t6i wu cua cac bai toan sau bang phuong phap bién gia cai bién.
a) max z = 3X; - X»

2x1+x2 <100
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x; > 10
X2 >0
b) min w = 3x; + X
X]+X>3
2x; 25
X1, X220
c) max z = 3x; + X» - 3X3
(x1+ 2Xy - X3 =2
-10x, +5x3 =5

3x,+2x3=4

Xi >0, Vi=1-53
\

max z = 2x, +6x,
—X; — X, — X3 <2
d)- e)-
2X; — X, + X3 £1

Xy, X5, X320

max z =X, +3X,
-X; —X, £-3
f)- -X; +X, <-1 g)-

-X; +2X, <2

X, X, 20

69

GIAI THUAT DON HINH

min w =-x; —3X,
X; +X, >3
-X; +X, <-1

X, +2x, <4

Xy, X, >0

min w =2X,; + X,
-X; +X, <-1
—-X; —2X, <=2

X, <1

X, X, 20
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