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VI DU 3.3 TRANG 151

Coéng ty kinh doanh xang dau cé 2 kho:
e kho I chita téi da 20 tan xang,
e kho II chita t6i da 40 tan.

Coéng ty chuyén cung cip cho ba tram A, B, C. Chi phi cho viéc
cung tmg xang (cudce van chuyén, phi giao nhan, v.v.) duge cho
béi bang sau:

Tram A | Tram B | Tram C
Kho I 5 4 7
Kho II 6 5 5

Don vi: triéu dong/tan.

Nhu cau tiéu thu xiing clia tram A 1a 20 tan, tram B 1a 15 tén,
tram C 1a 15 tan. Lap ké hoach cung ting tot nhat ma van du
xang cho cac tram.
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VI DU 3.3 TRANG 151

o Goi luong xing chuyén tit kho I, kho II dén cac tram A, B, C
1a
T14,T1B, L1C, L2A, L2B, L2C-
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VI DU 3.3 TRANG

o Goi luong xing chuyén tit kho I, kho II dén cac tram A, B, C
1a
T14,T1B, L1C, L2A, L2B, L2C-

e Dé dam bao du nhu cau cho cac tram thi

14 + Toa = 20,
T1B + Tep = 19,
Tio + Tog = 20.
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VI DU 3.3 TRANG 151

e Do tram I, II c6 dung luong lan lugt 1a 20 va 40 tin nén

T14 + 218 + 110 < 20,
Top + Tap + oo < 40
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VI DU 3.3 TRANG 151

e Do tram I, II c6 dung luong lan lugt 1a 20 va 40 tin nén
r14 + 218 + 110 < 20,
Top + Tap + Toc < 40

e Ham chi phi la

5x1A + 4$13 + 75610 + 6$2A + 5$QB + 5IE20
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VI DU 3.3 TRANG 151

e Do tram I, II c6 dung luong lan lugt 1a 20 va 40 tin nén
r14 + 218 + 110 < 20,
Top + Tap + Toc < 40

e Ham chi phi la

5x1A + 4$13 + 75610 + 6$2A + 5$QB + 5IE20

e Don nhién,
T1A, V1B, X1C, T24, L2RB, L2C S 0.
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VI DU 3.3 TRANG

Bai toan cua ching ta tré thanh

DT1a + 41‘13 + 71‘10 + 06x94 + Dxop + 51‘20 — min
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VI DU 3.3 TRANG

Bai toan cua ching ta tré thanh
214 +4x1p + Tx10 + 6224 + ST2p + Sx2c — min
Véi diéu kién
T4 + 224 = 20,
T1p + Top = 15,
T1c + Toc = 20,
14 + 218 + 710 < 20,

Toa + Tap + o0 < 40,
T14,T1B, T1C5 24, 2B, Tac < 0.
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VI DU 3.3 TRANG 151

Bai toan cua ching ta tré thanh
214 +4x1p + Tx10 + 6224 + ST2p + Sx2c — min
Véi diéu kién
T4 + 224 = 20,
T1p + Top = 15,
T1c + Toc = 20,
14 + 218 + 710 < 20,

Toa + Tap + o0 < 40,
T14,T1B, T1C5 24, 2B, Tac < 0.

Mot bai toan dang nhu thé nay dudce goi 1a mot bai todn QHTT
(Linear Programming).
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LINEAR PROGRAMMING PROBLEMS (LPP) -

LICH SU

© Khéi dau véi viée gidi cdc phuong trinh va bat phuong trinh
cia Fourier. [nam 1827
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LINEAR PROGRAMMING PROBLEMS (LPP) -

LICH SU

© Khéi dau véi viée gidi cdc phuong trinh va bat phuong trinh
cia Fourier. [nam 1827
© Bai toan dudce dua ra mot cach day dit béi  Leonid

Kantorovich (S6 Viét), va bsi T. C. Koopmans (Ha Lan-My)
[ndm 1939]. (chia sé gidi Nobel kinh té 1975).
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THUAT TOAN PON HINH

@ George B. Dantzig dua ra
thuat toan don hinh khi
nghién cttu bai toan QHTT
phuc vu cho khong quan Hoa
Ky [1946-1947].
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THUAT TOAN PON HINH

@ George B. Dantzig dua ra
thuat toan don hinh khi
nghién cttu bai toan QHTT
phuc vu cho khong quan Hoa
Ky [1946-1947].

@ Thuat toan don hinh
(simplex method) sau nay
dugc hoan thién bdi John von
Neumann [1948].
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THUAT TOAN PON HINH

@ George B. Dantzig dua ra
thuat toan don hinh khi
nghién cttu bai toan QHTT
phuc vu cho khong quan Hoa
Ky [1946-1947].

@ Thuat toan don hinh
(simplex method) sau nay
dugc hoan thién bdi John von
Neumann [1948].

@ Bai toan QHTT cé thé duoc
giai v6i do phiic tap tinh toan
"Polynomial time" béi Leonid
Khachiyan vao nam 1979.
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THUAT TOAN PON HINH

@ George B. Dantzig dua ra @ Interior-point methods duge
thuat toan don hinh khi phét trién béi Narendra
nghién cttu bai toan QHTT Karmarkar nam 1978 dé giai
phuc vu cho khong quan Hoa  bai toan QHTT.

Ky [1946-1947].

@ Thuat toan don hinh
(simplex method) sau nay
dugc hoan thién bdi John von
Neumann [1948].

@ Bai toan QHTT cé thé duoc
giai v6i do phiic tap tinh toan
"Polynomial time" béi Leonid
Khachiyan vao nam 1979.
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QHTT - CAC THUAT NGU

Xét bai toan QHTT Ta c¢6 cac khai niém

T + 3y — max . N
e Ham muc tiéu.

Vi céac dieu kién

r+y<5 e Hé céc rang budc.
2x +y <10 )

x>1 e Rang buoc dau.
y=>0

y<4 e Vecto cua rang budc.
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QHTT - CAC THUAT NGU

Xét bai toan QHTT Mot hé rang bude duge goi la
doc lap tuyén tinh néu hé
T + 3y — max vecto tuong ting v6i né DLTT.

Vi céac dieu kién

r+y<5H
20 +y < 10
z>1
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT Mot hé rang bude duge goi la
doc lap tuyén tinh néu hé
T + 3y — max vecto tuong ting v6i né DLTT.
Vi cac dieu kién e Hai rang budc sau BLTT
r+y<5 r+y<>
2z +y <10 20 +y <10
z>1
y=>0 e Hai rang budc sau khong
y<4 DLTT
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT
T + 3y — max
Véi cac dicu kién
r+y<5H
20 +y <10
z>1

y>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot phuong an 1a mot
2z + 3y — max b§) (a\, b) thoAa man tat ca
. cac rang buoc.
Véi cac dieu kién

r+y<5>

20 +y <10

z>1

y=>0

y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot phuong an 1a mot
2z + 3y — max b§) (a\, b) thoAa man tat ca
. cac rang buoc.
Véi cac dieu kién
r+y<5>
20 +y <10
z>1
y=>0
y<4

o Vi du. Bo (1,4) 1a mot PA.
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot phuong an 1a mot
2+ 3y — max bff) (a\, b) thc?)Aa man tat ca
. cac rang buoc.
Véi cac dieu kién
r+y<5H
2z +y < 10 e Vecto (2,3) la mdt PA.
z>1
y=>0
y<4

o Vi du. Bo (1,4) 1a mot PA.
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot phuong an 1a mot
2+ 3y — max b9 (a\, b) thoAa man tat ca
. cac rang buoc.

Véi cac dieu kién

e Vidu. Bo (1,4) la mot PA.

r+y<5H

2z +y < 10 e Vecto (2,3) la mdt PA.
>1

Zj 20 o Vecto (0,5) khong phai 1

y <4 mot PA, vi né khong thoa
- rang budc sb6 3.
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QHTT - CAC THUAT NGU

Xét bai toan QHTT
r + 3y — max
Véi cac dicu kién

r+y<H
20 +y <10
z>1
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la chat
déi véi mot rang bude néu
T + 3y — max khi thé PA dé vao rang

Véi cac didu kien buge ta duge dau *=".
r+y<H
20 +y <10
z>1
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la chat
déi véi mot rang bude néu
T + 3y — max khi thé PA dé vao rang

budc ta duge dau "=".

o PA (1,4) 1a chit déi véi

Vi céac dieu kién

r+y <> rang budc = +y < 5, nhung
20 +y <10 khong chit dbi véi rang
r>1 buoc 2z 4+ y < 10.

y>0

y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la chat
déi véi mot rang bude néu
T + 3y — max khi thé PA dé vao rang

budc ta duge dau "=".

o PA (1,4) 1a chit déi véi

Vi céac dieu kién

r+y <> rang budc = +y < 5, nhung
20 +y <10 khong chit dbi véi rang
r>1 buoc 2z 4+ y < 10.
y=0 )
v <4 o PA (5,0) la chit dbi voi
N (chi) céc rang budc sau:
r+y<5>
22 +y < 10
y=0
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QHTT - CAC THUAT NGU

Xét bai toan QHTT
T + 3y — max
Véi cac dicu kién

r+y<5H
2z +y < 10
z>1
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai todn QHTT o Mot PA tét hon la PA
lam cho ham muc tiéu dat
T + 3y — max gan t6i muc tiéu hon.

Nghia 1a né lam cho ham

/i ’ ik ki/\n oA z L. 7,0
Véi cac dieu kie muc tiéu 16n hon (déi véi

z+y<5 bai toan max) hoac nhd
2 + y_< 10 hon (ddi véi bai todn min).
z>1

y=>0

y<4
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QHTT - CAC THUAT NGU

Xét bai todn QHTT o Mot PA tét hon la PA
lam cho ham muc tiéu dat
T + 3y — max gan t6i muc tiéu hon.

Nghia 1a né lam cho ham

/i ’ ik ki/\n oA z L. 7,0
Véi cac dieu kie muc tiéu 16n hon (déi véi

z+y<5 bai toan max) hoac nhd
2 + y_< 10 hon (ddi véi bai todn min).
r>1 o PA (1,4) t6t hon PA (5,0),
y=>0 vi gid tri ctia ham muc tiéu
y<4

o tai PA (5,0) 1a 5,
o tai PA (1,4) 1a 13.
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QHTT - CAC THUAT NGU

Xét bai todn QHTT o Mot PA tét hon la PA
lam cho ham muc tiéu dat
T + 3y — max gan t6i muc tiéu hon.

Nghia 1a né lam cho ham

/i ’ ik ki/\n oA z L. 7,0
Véi cac dieu kie muc tiéu 16n hon (déi véi

z+y<5 bai toan max) hoac nhd
2 + y_< 10 hon (ddi véi bai todn min).
r>1 o PA (1,4) t6t hon PA (5,0),
y=>0 vi gid tri ctia ham muc tiéu
y<4

o tai PA (5,0) 1a 5,
o tai PA (1,4) 1a 13.

o PA (1,4) t6t hon PA (5,0)
thuc su.
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QHTT - CAC THUAT NGU

Xét bai todn QHTT o Mot PA tét hon la PA
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QHTT - CAC THUAT NGU

Xét bai toan QHTT
T + 3y — max
Véi cac diéu kién

r+y<5>
20 +y < 10
rz>1
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la PA
t6i wu néu noé lam cho
T + 3y — max ham muc tiéu dat gid tri

Véi cac didu kién max, min fuong ng.
r+y<9>
2 +1y < 10
rz>1
y=>0
y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la PA
t6i wu néu noé lam cho
T + 3y — max ham muc tiéu dat gid tri

max, min tuong ng.

e Mot bai toan QHTT dugc

Vi céac dieu kién

T+Yy<d goi 1a gidi duge néu né cd
20 +y <10 PA tdi uu.

rz>1

y=>0

y<4
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la PA
t6i wu néu noé lam cho
T + 3y — max ham muc tiéu dat gid tri

max, min tuong ng.

e Mot bai toan QHTT dugc

Vi céac dieu kién

T+Yy<d goi 1a gidi duge néu né cd
20 +y <10 PA tdi uu.
rz>1

o Bai toan QHTT c6 thé

> p
y=0 khong giai duge neu hoac

y<4
o Tap phuong 4n 1A rong,
hoac
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QHTT - CAC THUAT NGU

Xét bai toan QHTT e Mot PA dugce goi la PA
t6i wu néu noé lam cho
T + 3y — max ham muc tiéu dat gid tri

max, min tuong ng.

e Mot bai toan QHTT dugc

Vi céac dieu kién

T+Yy<d goi 1a gidi duge néu né cd
2v+y <10 PA t6i wu.

X 2 1 .. ’ , 2
>0 e Bai toan QHTT o the

y Z 4 khong giai duge neu hoac

o Tap phuong 4n 1A rong,
hoac

e Ham muc tiéu khong bi
chan trén tdp phuong an.
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PHUONG AN CUC BIEN - viét t§t PACB

Phuong an cuc bién

1a PA thoa man chat n rang budc doc 1ap tuyén tinh, trong d6 n
1 s6 bién ctia bai toan.
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PHUONG AN CUC BIEN - viét tit PACB

Phuong an cuc bién

1a PA thoa man chat n rang budc doc 1ap tuyén tinh, trong d6 n
1 s6 bién ctia bai toan.

Trong bai toan e PA (1,4) l1a PA cuc bién vi

né thoa 2 rang budc
T + 3y — max

Véi cac dicu kién 27 ;— Z =5
r+y<5H
2x+y <10 e Hé vecto tuong ting v6i hai
r>1 rang budc trén la
y=>0
y<4 (1,1),
(0,1).
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PHUONG AN CUC BIEN SUY BIEN

Phuong &an cuc bién suy bien

12 PACB théa man chat hon n rang budc, trong dé n 1a sd bién
cua bai toan.
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PHUONG AN CUC BIEN SUY BIEN

Phuong éan cuc bién suy bién

12 PACB théa man chat hon n rang budc, trong dé n 1a sd bién
cua bai toan.

Trong bai toan o PA (1,4) 14 PACB suy bién
vi n6 théa man chat 3 rang

T + 3y — max "
budc

Vi céac dieu kién

r+y<5>5 THY<O
2z +1y < 10 y=4
r>1 21
y=>0

y<4
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BIEU DIEN TREN PO THI

T+y=>
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BIEU DIEN TREN PO THI

PACB khong suy bién
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BIEU DIEN TREN PO THI

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020



PHUONG PHAP DO THI

Két luan:

e Bai toan ¢6 3 PACB, trong
d6 c¢6 1 PACB khong suy
bién.
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PHUONG PHAP PO THI

Két luan:

e Bai toan ¢6 3 PACB, trong
d6 c¢6 1 PACB khong suy
bién.

r+3y =13 e Bai toan giai dugc va

PATU 1a (1,4).

T _
T4+ 3y =1 T+ 3y
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PHUONG PHAP PO THI

Két luan:

e Bai toan ¢6 3 PACB, trong
d6 c¢6 1 PACB khong suy
bién.

r+3y =13 e Bai toan giai dugc va

PATU 1a (1,4).

o Gid tri t6i uu clia ham muc
tieula 1+3-4=13.

z =
v 3y =1 rT+3y=>5
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PHUONG PHAP DO THI

Uu diém
e Truc quan, dé tiép can.

Nhugc diém

243y =13 e Chi ap dung cho bai toan
c6 2 hoiic 3 bién.

e Kho thuat toan hoa.

Ty +4+3y=>5

r+3y=1
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Y TUONG CUA PHUONG PHAP PO THI
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Y TUONG CUA PHUONG PHAP PO THI

o Bét dau tit moét PACB, tai
Y diém d6 ta vé duong thang
cua ham muc tiéu.
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Y TUONG CUA PHUONG PHAP PO THI

o Bét dau tit moét PACB, tai
Y diém d6 ta vé duong thang
cua ham muc tiéu.

o Tiép tuc vé song song cac
z+3y =13 duong thing ctia ham muc
tiéu. So sanh gia tri cua
chiing tai céc diém cuc
bién.

r+3y=>5
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Y TUONG CUA PHUONG PHAP PO THI

o Bét dau tit moét PACB, tai
Y diém d6 ta vé duong thang
cua ham muc tiéu.

o Tiép tuc vé song song cac
z+3y =13 duong thang clia ham muc
tiéu. So sanh gia tri cua
chiing tai céc diém cuc
bién.
e Tiép tuc cho dén khi so
x+3y=>5 sinh hét PACB va sau d6
két luan vé PATU.
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BAI TAP

Bai tap 1

Xét bai toan QHTT

z = 2x + 5y — max

v6i cac rang budc
-3z + 2y <6

r + 2y <2
T >0
y >0

@ Xac dinh ham muc tiéu.

@ Xic dinh hé tat ca cac rang budc.

@ Xic dinh rang budc dau.

@ Xac dinh vecto tuong ing cia tiung rang budc.

@ Xéc dinh mot hé gom hai rang buoc DLTT va mét hé ba rang
buéc DLTT.
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BAI TAP

Bai tap 1

Xét bai toan QHTT

z = 2x + 5y — max

v6i cac rang budc
-3z + 2y <6

z + 2y <2
T >0
y >0

@ Xac dinh hai rang budc khong DLTT.

@ Xac dinh mot PA.

@ Xac dinh tap cac PA.

@ V& d6 thi bidu dién tap céc PA.

@ Chon hai PA rdi so sénh xem PA nao t6t hon.
@ Xac dinh tat ca cic PACB.
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BAI TAP

Bai tap 2

Xét bai todn QHTT

z = 4x + 3y — max

v6i cac rang budc

-r + y <4
or + 3Jy <15
T >0

y =0

Q@ Ve d6 thi biéu dién mién rang bude.

@ Xac dinh tap cac PA trén do thi, cic PACB.

@ Xac dinh xem céac PACB bén trén cé suy bién hay khong?
Chting minh.

@ Xéc dinh PATU bang phuong phép hinh hoc.
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BAI TOAN QHTT CHINH TAC

Bai toan QHTT dudc goi 1a chinh tic néu né c6 dang dudi day

n
f(z1,...,2,) = ¢z; — max(min)
i=1
V6i cac rang budc
1121 + Q12T + - + A1pTh = b1
a21T1 + A2 + *+ + + Aop Ty = b2
Am1T1 + QpmaZe + -+ + App®y = bm

x; > 0 v6i moi 7.
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BAI TOAN QHTT CHINH TAC

Ta xét bai toan QHTT dang chinh tic vi nhiing 1y do diic biét
sau:

O Bang céc phép bién déi thich hop (va rat dé dang thuc hién)
thi moi bai todn QHTT déu c¢6 thé chuyén vé dang chinh tic.

@ Phuong an ctia bai toan QHTT dang chinh tac dé xay dung
va, cting dé phan tich.

@ T PATU va gia tri t6i uu ctia bai toan chinh tic, ta c¢6 thé
suy ra PATU ciing nhu gia tri t6i wu ctia bai todn gbc.
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CHUYEN BT TONG QUAT SANG CHINH TAC

BAI TOAN QHTT TONG BAI TOAN QHTT CHINH
QUAT TAC
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CHUYEN BT TONG QUAT SANG CHINH TAC

BAI TOAN QHTT TONG BAI TOAN QHTT CHINH
QUAT TAC
@ Ham muyc tiéu — max hodc @ Ham muc tiéu — max hoiic
min. min. '
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CHUYEN BT TONG QUAT SANG CHINH TAC

BAI TOAN QHTT TONG BAI TOAN QHTT CHINH
QUAT TAC
@ Ham muyc tiéu — max hodc @ Ham muc tiéu — max hoiic
min. min. '

Z AN A n__n
@ Cac rang buoc "=". @ Cic rang budc "=".
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CHUYEN BT TONG QUAT SANG CHINH TAC

BAI TOAN QHTT TONG BAI TOAN QHTT CHINH
QUAT TAC
@ Ham muyc tiéu — max hodc @ Ham muc tiéu — max hoiic
min. min. '

Z AN A n__n
@ Cac rang buoc "=". @ Cic rang bude "=".

@ Cac rang budc ">". R P “
& et = @ Khong cé rang bude ">".
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CHUYEN BT TONG QUAT SANG CHINH TAC

BAI TOAN QHTT TONG BAI TOAN QHTT CHINH
QUAT TAC
@ Ham muyc tiéu — max hodc @ Ham muc tiéu — max hoiic
min. min. '

Z AN A n__n
@ Cac rang buoc "=". @ Cic rang bude "=".

@ Céc rang budc ">". R P A

& buioc = @ Khong cé rang bude ">".
’ \ A " n

@ Céc rang buoc '<". R o oy

© Khong cé rang bude "<".
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BAI TOAN QHTT TONG

© 6 0 ©

CHUYEN BT TONG QUAT SANG CHINH TAC

QUAT

Ham muc tiéu — max hoac o

min.

Céc rang buoc "=".
Céc rang buoc ">".
Céc rang buoc "<".

C6 hoac khong c6 rang

budc dau.

Ha Van Hiéu

(UEL)

© 6 0 ©°

TOAN KINH TE

BAI TOAN QHTT CHINH

TAC
Ham muc tiéu — max hoac
min.
Céc rang buoc "=".
Khoéng c6 rang buoc ">".
Khoéng c6 rang buoc "<".

Tat ca cac bien deu c6 rang
budc dau "> 0".
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CHUYEN BT TONG QUAT SANG CHINH TAC

Két luan
Nhu vAy dé chuyén bai todn téng quéat vé bai toan chinh tac, ta
chi can

Q@ Gitt nguyén ham muc tiéu.
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CHUYEN BT TONG QUAT SANG CHINH TAC

Keét luan

Nhu vAy dé chuyén bai todn téng quéat vé bai toan chinh tac, ta
chi can

Q@ Gitt nguyén ham muc tiéu.

@ Gitt nguyén cac rang budc "=".
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CHUYEN BT TONG QUAT SANG CHINH TAC

Keét luan

Nhu vAy dé chuyén bai todn téng quéat vé bai toan chinh tac, ta
chi can
Q@ Gitt nguyén ham muc tiéu.
@ Gitt nguyén cac rang budc "=".
@ Thém bién thich hgp dé chuyén céc rang bude ">" va "<"
thanh céc rang budc "=".
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CHUYEN BT TONG QUAT SANG CHINH TAC

Keét luan

Nhu vAy dé chuyén bai todn téng quéat vé bai toan chinh tac, ta
chi can
Q@ Gitt nguyén ham muc tiéu.
@ Gitt nguyén cac rang budc "=".
@ Thém bién thich hgp dé chuyén céc rang bude ">" va "<"
thanh céc rang budc "=".
@ Dai bién thich hop dé tat ca cac bién déu cé rang budc dau
ll> 0"
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CHUYEN BT TONG QUAT SANG CHINH TAC

@ Chuyén rang budc ">" va "<" thanh rang budc "=".
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CHUYEN BT TONG QUAT SANG CHINH TAC

@ Chuyén rang budc ">" va "<" thanh rang budc "=".

r+y>4 Thém 2>0 va t>0 r + y — z =4
2r + 3y <2 12 + 3y + t =2
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CHUYEN BT TONG QUAT SANG CHINH TAC

@ Chuyén rang budc ">" va "<" thanh rang budc "=".

r+y>4 Thém 2>0 va t>0 r + y — z =4
2r + 3y <2 12 + 3y + t =2

@ Doi bién thich hop dé tat ca cac bién déu cé rang bude dau
"Z 0".

<0 Thém 220 va £>0, x>0
y bat ki =z | Yy=z—1
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CHUYEN BT TONG QUAT SANG CHINH TAC

z = 4x + 3y — max
v6i cac rang budc

-r + y =>4
or + 3Jy <15
x >0

y >0
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CHUYEN BT TONG QUAT SANG CHINH TAC

z = 4x + 3y — max z = 4x + 3y — max
v6i cac rang budc

-r + y =>4
or + 3Jy <15
x >0

y >0
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CHUYEN BT TONG QUAT SANG CHINH TAC

z = 4x + 3y — max z = 4x + 3y — max
v6i cac rang budc vGi cac rang budc
- + y =>4 -r + y — u =4
or + 3Jy <15
x >0
y =0
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CHUYEN BT TONG QUAT SANG CHINH TAC

z = 4x + 3y — max z = 4x + 3y — max
v6i cac rang budc vGi cac rang budc
- + y =>4 -r + y — u =4
or + 3y <15 ox + 3y + v =15
x >0
y =0
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CHUYEN BT TONG QUAT SANG CHINH TAC

z = 4x + 3y — max

v6i cac rang budc

-r + y =>4
or + 3y <15
x >0

y =0

Ha Vian Hiéu (UEL)

z = 4x + 3y — max

v6i cac rang budce

-r + y — u =4
ox + 3y + v =15
x >0

Y >0

TOAN KINH TE

Ngay 25 thang 5 nam 2020
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CHUYEN BT TONG QUAT SANG CHINH TAC

z = 4x + 3y — max z = 4x + 3y — max
v6i cac rang budc vGi cac rang budc

- + y =>4 -r + y — u =4
or + 3y <15 ox + 3y + v =15
T >0 T >0
y =20 Yy >0
U >0
v >0
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BAI TAP

Chuyén céc bai toan QHTT sau vé dang chinh tac:

° 2¢1 + 3rs + 4xr3 — max
3r1 + 22y — 3z3 <4
2¢v1 + 3z + 223 <6
3%1 — i) —+ 25133 Z —8
T, Ta, XT3 2 0.

(2]

2 4+ S5y — max
3r + 2y <6
2 4+ 9y <8

r >0
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SU DUNG EXCEL DE GIAI BAI TOAN QHTT

@ Cai dat Add-in Solver: Solver-Excel

TOAN KINH TE Ngay 25 thang 5 nam 2020 31/8


https://support.office.com/en-us/article/load-the-solver-add-in-in-excel-612926fc-d53b-46b4-872c-e24772f078ca
http://bis.net.vn/forums/t/500.aspx

SU DUNG EXCEL DE GIAI BAI TOAN QHTT

@ Cai dat Add-in Solver: Solver-Excel
@ Duong link tham khéo: http://bis.net.vn/forums/t/500.aspx.
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https://support.office.com/en-us/article/load-the-solver-add-in-in-excel-612926fc-d53b-46b4-872c-e24772f078ca
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EXCEL - SOLVER - QHTT

T + 3y — max
Véi cac dicu kién

r+y<9H

2z +y <10

z>1

y>0

y<4
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EXCEL SOLVER

Bai tap. Giai bai toan QHTT sau diy bang Excel-Solver:

° fl(x)= 1 + 8zy + 10z3 — min
T + To + 4.’133 =2
rK — To + 2!173 =0
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EXCEL SOLVER

Bai tap. Cho bai todn QHTT

flz)= 22y — a3 + 4x3 — max
r + 2232 — XT3 2 1
333'1 — To -+ 4333 S 12
T + 21’3 <10

@ Chuyén bai toan trén vé dang chinh tac.

© Giai ca bai todn gbc va bai toan dang chinh tic bang
Excel-Solver.
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DANG MA TRAN CUA BAI TOAN CHINH TAC

Bai toan QHTT dugc goi 1a chinh tic néu né c6 dang dudi day

n
f(z1,...,2,) = ¢z; — max(min)
i=1
V6i cac rang budc
1121 + Q12T + - + A1pTh = b1
a21T1 + A2 + *+ + + Aop Ty = b2
Am1T1 + QpmaZe + -+ + App®y = bm

x; > 0 v6i moi 7.
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DANG MA TRAN CUA BAI TOAN CHINH TAC

n
f=>_c¢iz; — max(min)
i—1

V6i cac rang budce

a1x1 + -+ apr, =b
a1+ -+ agp®, = by
121+ -+ Gy, = bm

x; > 0 v6i moi 4.

Ha Vian Hiéu (UEL)

TOAN KINH TE

n
f=>_ ¢x; — max(min)
i=1

Véi cac rang buoc

AX =D

X >0,
X
aip - Qip :c;
A= o=
Am1 Qmn Ty

Ngay 25 thang 5 nam 2020
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DANG MA TRAN - VI DU

BAI TOAN
flx)= 21 + 8zy + 10x3 — min
T -+ i) + 4.’[’3 =
rr — X2 + 213 =
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DANG MA TRAN - VI DU

BAI TOAN
flx)= 21 + 8zy + 10x3 — min
T + Tro + 4%3 =2
rr — X2 + 213 =

VIET DUGI THUAT NGU MA TRAN

f(z) = x1 + 829 + 1025 — min
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DANG MA TRAN - VI DU

BAI TOAN
flx)= 21 + 8zy + 10x3 — min
T + Tro + 4%3 =2
rr — X2 + 213 =

VIET DUGI THUAT NGU MA TRAN

f(z) = x1 + 829 + 1025 — min
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VECTO COT CUA PHUONG AN

e Vecto H duoce goi la vecto
f(z) = 21 + 823 + 1023 — min cot tuong tmg v6i phan ti
11 4] | 2] | o
[1 -1 2] T2 = M’ @2| 2 0.

€3 €3
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VECTO COT CUA PHUONG AN

e Vecto H duoce goi la vecto
f(z) = 21 + 823 + 1023 — min cot tuong tmg v6i phan ti
xI1.
L T N S I 1 ey I 0 .
1 —1 20 |2 T |o|’|"2 = oTu’Gngtu’,Vectol ]lé
T3 T3 -1

vectd cOt tuong tng véi
phan t1t x,.
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VECTO COT CUA PHUONG AN

e Vecto H duoce goi la vecto
f(z) = 21 + 823 + 1023 — min cot tuong tmg v6i phan ti
xy.
L T N S I 1 ey I 0 .
1 —1 20 |2 T |o|’|"2 = oTu’Gngtu’,Vectol ]lé
Z3 I3 -1

vectd cOt tuong tng véi
phan tit z,.

41 .

e Twuong tu, Vecto 9 la

vecto cOt tuong ting véi
phan t1t x3.

o Luu 1 phan biet vdi vecto
dong cua rang budc.
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VECTO COT CUA PHUONG AN

e Vecto cOt tuong tmg vGi

. 1
f(x) = 1 + 8z + 10z3 — min v =114 A = 1},
x X
1 1 4 2
s ] e
T3 T3

Bai toan ¢6 mot phuong an la
(1,1,0).
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VECTO COT CUA PHUONG AN

o Vecto cot tuong ting véi

. 1
f(x) =z, + 873 + 1023 — min =114, = 1],
11 4] ™ o] %1 o Vecto cot tuong ting voi
L—1Ji2 J’“—O xFAM@:EJ
3 T3

Bai toan ¢6 mot phuong an la
(1,1,0).
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VECTO COT CUA PHUONG AN

f(x) = z1 + 8z + 10x3 — min

11 4] %Y
1 —1 2| |2 =
x3

€3

0

Bai toan ¢6 mot phuong an la
(1,1,0).

Ha Vian Hiéu (UEL)

x1
2‘| , | T2 > 0.

TOAN KINH TE

o Vecto cot tuong ting véi

e Vecto cot tuong ting voi

=11 Ay = _11]

e Vecto cot tuong ting voi
céc phan tit duong ctia PA
(1,1,0) 1a

effaep2)

Ngay 25 thang 5 nam 2020 39/8




PACB CUA BAI TOAN CHINH TAC

Phuong 4n z cta bai toan chinh tc 13 PACB khi va chi khi hé céc
vecto cot tuong ting véi cac thanh phan duong ciia z 1a doc 1ap
tuyén tinh.
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PACB CUA BAI TOAN CHINH TAC

Dinh ly

Phuong 4n z cta bai toan chinh tc 13 PACB khi va chi khi hé céc
vecto cot tuong ting véi cac thanh phan duong ciia z 1a doc 1ap
tuyén tinh.

v
Example

flx)= 2 + 8rs + 10z3 — min o PAxz=(1,1,0) la mot
ry — To9 -+ 21’3 =0

N,




PACB CUA BAI TOAN CHINH TAC

Dinh ly

Phuong 4n z cta bai toan chinh tc 13 PACB khi va chi khi hé céc
vecto cot tuong ting véi cac thanh phan duong ciia z 1a doc 1ap
tuyén tinh.

| A\

Example

flx)= 2 + 8rs + 10z3 — min o PAxz=(1,1,0) la mot
1 — Ty + 2z3 =0 o Heé vecto cot tuong tng véi
T; > 0 Vi. céc thanh phan duong 1a

m=la=[1].

va ching DLTT.

N,
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PACB CUA BAI TOAN CHINH TAC

Example

f(x)= 2 + 8zy + 1023 —min e PAxz=(5/8,7/8,1/8)
1 + xy +  dxz =2 khong phai la mot PACB.
Try — Ty + 21‘3 =0




PACB CUA BAI TOAN CHINH TAC

f(x)= 2 + 8zy + 1023 —min e PAxz=(5/8,7/8,1/8)
rT1 + my +  dxy =2 khong phai la mot PACB.
r, — Ty + 223 =0 o Hé vecto cot tuong g véi
x > 0 Vi céc thanh phan duong 1a

e[l oa=[2] 2=

va ching khong DLTT.
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CO SO CUA PACB

Xét bai toan chinh tic Dinh ly Sylveste. HPT
: Az =bco
f  — min(max) o
Axr =b e nghiém duy nhat neu
x> 0. m = n = rank(A),

e vO nghiém néu

Trong d6 A la ma trén cp rank(A) < rank(A|b)

m X n.
e vO sO nghiém neu

rank(A) = rank(A|b) < n.
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CO SO CUA PACB

Xét bai toan chinh tic Dinh ly Sylveste. HPT
: Az =bco
f  — min(max) o
Axr =b e nghiém duy nhat neu
x> 0. m = n = rank(A),

e vO nghiém néu

Trong d6 A la ma trén cp rank(A) < rank(A|b)

m X n.
e vO sO nghiém neu

rank(A) = rank(A|b) < n.

Do dé, ta c6 thé gia sit A gdbm m dong ddc lap tuyén tinh
va m < n.
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CO SO CUA PACB

flx)= =1 + 8z2 + 10z3 — min
ry + Tr9 + 4.7}3 =2
ry — Tro + 21‘3 =0

e z=(1,1,0) 1a mot PACB.
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CO SO CUA PACB

fl)= a1 + 8x + 1023 — min v6i cac thanh phan duong 1a
T + Tr9 + 4.7}3 =2
T — ® + 2z3 =0 1 1
T > 0 Vi A= [1] ; Ag = [_1:| )

e z=(1,1,0) 1a mot PACB.

@ Hé vecto cot (PLTT) tuong ting
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CO SO CUA PACB

fl)= a1 + 8x + 1023 — min v6i cac thanh phan duong 1a
T + Tr9 + 4.1'3 =2
T — ® + 2z3 =0 1 1
T > 0 Vi A= [1] ; Ag = [_1:| )

e z=(1,1,0) 1a mot PACB.
o Hé {4, Ao} bén trén dugc goi

e Hé vecto cot (DLTT) tuong img la mot co s6 cia PACB (1, 1,0).
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CO SO CUA PACB

fl)= a1 + 8x + 1023 — min v6i cac thanh phan duong 1a
T + Tr9 + 4.%'3 =2
T — ® + 2z3 =0 1 1
T > 0 Vi A= |:1] ; Ag = [_1:| )

e z=(1,1,0) 1a mot PACB.
o Hé {4, Ao} bén trén dugc goi

e Hé vecto cot (DLTT) tuong img la mot co s6 cia PACB (1, 1,0).

Dinh nghia

Cho mot PACB z. Mot hé m vecto ¢cot DLTT trong dé c6 chia
cde vecto cot tuong 1ing vdi cdc thanh phan duong cia x, dude goi
la mot co s6 cua .
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CO SO CUA PACB - VI DU 1

Cho bai toan chinh tic

f= 2x; + b — max
31}1 + 21’2 + x3 =6
201 + 319 + 14 =
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CO SO CUA PACB - VI DU 1

Example
Cho bai toan chinh tic
f= 2x; + b — max
31}1 + 21’2 + T3 =6
21}1 aF 31’2 + x4 =4

@ Xéc dinh mot PACB c6 ding 1 thanh phan duong.

Q Xac dinh mot PACB c6 ding 2 thanh phan duong.

@ Xac dinh hé céc vecto cot tuong ting véi cac PACB trén.
© Xac dinh céc co s6 cia cac PACB trén.
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CO SO CUA PACB - VI DU 2

Cho bai toan

flzx)= 21 + 8z3 + 10z3 — min
ry + To + 41153 —
T, — X3 + 2x3 =
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CO SO CUA PACB - VI DU 2

Cho bai toan

flzx)= 21 + 8z3 + 10z3 — min
ry + To + 41153 —
T, — X3 + 2x3 =

Q Xic dinh mot PA c¢6 ding 1 thanh phan duong.
@ Xic dinh mot PA c¢6 ding 2 thanh phan duong.
@ Xéc dinh mot PA c¢6 ding 3 thanh phan duong.
Q@ Trong cac PA trén, PA nao la PACB?

@ Xac dinh céc co s6 cua cac PACB tim dugc.
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PACB SUY BIEN VA KHONG SUY BIEN

© Néu PACB 7 nao ciing ¢6 t6i da 1a m thanh phan duong.
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PACB SUY BIEN VA KHONG SUY BIEN

© Néu PACB 7 nao ciing ¢6 t6i da 1a m thanh phan duong.

@ Néu PACB z ¢6 m thanh phan duong thi né 14 PACB khong
suy bién.
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PACB SUY BIEN VA KHONG SUY BIEN

© Néu PACB 7 nao ciing ¢6 t6i da 1a m thanh phan duong.

@ Néu PACB z ¢6 m thanh phan duong thi né 14 PACB khong
suy bién.

@ Ngudc lai thi né 14 PACB suy bién.
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PACB SUY BIEN VA KHONG SUY BIEN

© Néu PACB 7 nao ciing ¢6 t6i da 1a m thanh phan duong.

@ Néu PACB z ¢6 m thanh phan duong thi né 14 PACB khong
suy bién.

@ Ngudc lai thi né 14 PACB suy bién.

@ Dbi v6i PACB khong suy bién, ta chi c6 mot co sé duy nhat.
Con dbi véi PACB suy bién ta c¢é thé c6 nhiéu co sé.
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BIEN CO SO CUA PACB

Dinh nghia

Gia stt ta ¢c6 mot PACB z, va mot co sG gom m vectd cot.
e Cac bien x; tuong tng vGi cac vecto cot trong co sé trén duge
goi la cac bien cd s6 (tuong ting véi PACB x),
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BIEN CO SO CUA PACB

Dinh nghia

Gia stt ta ¢c6 mot PACB z, va mot co sG gom m vectd cot.
e Céc bién z; tuong ing véi cac vectd cot trong cd sé trén dudc
goi 1a cdc bién co sd (tuong ting véi PACB x),
e cac bién con lai duge goi 1a céc bién phi co sé.
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BIEN CO SO CUA PACB

Dinh nghia

Gia stt ta ¢c6 mot PACB z, va mot co sG gom m vectd cot.
e Céc bién z; tuong ing véi cac vectd cot trong cd sé trén dudc
goi 1a cdc bién co sd (tuong ting véi PACB x),
e cac bién con lai duge goi 1a céc bién phi co sé.
o Céc thanh phan clia x tuong ting véi cdc bién co sé duge goi
14 cac thanh phan co s8, cdc thanh phan con lai duge goi 1a
thanh phan phi co sé.
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BIEN CO SO - Vi DU

= 21 + 5 — max
31‘1 + 21’2 +  x3 =
2£E1 + 3332 + x4 =4
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BIEN CO SO - Vi DU

f= 2x1 + by — max
31‘1 + 21’2 +  x3 =6
2£E1 + 3332 + x4 =4

@ = =(2,0,0,0) c6 phai la mdt PA khong?
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BIEN CO SO - Vi DU

f= 2x1 + by — max
31‘1 + 21’2 +  x3 =6
2:131 + 3332 + x4 =4

@ = =(2,0,0,0) c6 phai la mdt PA khong?

© PA z c6 phai 1a mot PACB khong? Néu né 1a PACB thi xéc
dinh mot co s8, va cho biét co s6 dé c6 duy nhat khong.
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BIEN CO SO - Vi DU

f= 2x1 + by — max
31‘1 + 21’2 + 3 =6
2:131 + 3.2132 + x4 =4

@ = =(2,0,0,0) c6 phai la mdt PA khong?

@ PA 2 c6 phai 1a mot PACB khong? Néu n6 1a PACB thi xéc
dinh mot co s8, va cho biét co s6 dé c6 duy nhat khong.

@ Néu PA z 1a mot PACB thi x4c dinh céc thanh phan co s6,
céc bién co sd, cac thanh phan phi co s6 va céc bién phi co s6.
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BIEN CO SO - Vi DU

f= 2x1 + by — max
31‘1 + 21’2 + 3 =6
2:131 + 3.2132 + x4 =4

@ z=(2,0,0,0) c6 phéi la mot PA khong?

© PA z c6 phai 1a mot PACB khong? Néu né 1a PACB thi xéc
dinh mot co s8, va cho biét co s6 dé c6 duy nhat khong.

@ Néu PA z 1a mot PACB thi x4c dinh céc thanh phan co s6,
céc bién co sd, cac thanh phan phi co s6 va céc bién phi co s6.

@ PA trén néu 1a PACB thi c6 phai 1a PACB suy bién khong?
Va vi sao?
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CAC DINH LY XAC DINH NGHIEM CUA BAI
TOAN TONG QUAT

Cac Dinh ly xac dinh nghiém

@ Néu bai todn c6 PA va hang ciia ma tran hé sé bang véi sb
bien thi bai toan c6 PACB.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020 49 /8



CAC DINH LY XAC DINH NGHIEM CUA BAI
TOAN TONG QUAT

Céac binh ly xdc dinh nghiém

@ Néu bai todn c6 PA va hang ciia ma tran hé sé bang véi sb
bién thi bai todn c6 PACB.

@ Néu bai todn c6 PA va tri s6 ham muc tiéu bi chin trén (ddi
v6i bai toan max) hodc bi chan du6i (ddi v6i bai todn min)
trén tdp PA thi bai todn c6 PATU. Hon nita, néu bai todn con
c6 PACB thi ta con két ludn manh hon 1a bai todn c6 PACB
tol uu.
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CAC DINH LY XAC DINH NGHIEM CUA BAI
TOAN TONG QUAT

Cac Dinh ly xac dinh nghiém

@ Néu bai todn c6 PA va hang ciia ma tran hé sé bang véi sb
bién thi bai todn c6 PACB.

@ Néu bai todn c6 PA va tri s6 ham muc tiéu bi chin trén (ddi
v6i bai toan max) hodc bi chan du6i (ddi v6i bai todn min)
trén tdp PA thi bai todn c6 PATU. Hon nita, néu bai todn con
c6 PACB thi ta con két ludn manh hon 1a bai todn c6 PACB
toi uu.

@ S6 PACB la hitu han.
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Vi DU

Xét bai todn chinh tic.
f= 21+ 5ry — max
31’1 -+ 21‘2 =6
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Vi DU

@ Chiing minh rang bai toan

Xét bai todn chinh téc. 6 PA
f= 2z + 5xy — max A . o
3z, + 2z, =6 @ Chiing minh rang bai toan
T 1> 0 Vi c6 PACB.
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Vi DU

@ Chiing minh rang bai toan

Xét bai todn chinh téc. 6 PA
f= 2x1+ 5xry — max cA- . o
3z, + 2x5 =6 @ Chiing minh rang bai toan
T; 1> 0 Vi c6 PACB.

Néu mét bai todn chinh tic c¢6 PA thi sé c¢6 PACB.
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Vi DU

Xét bai toan chinh tic.
f= 2z + 5ry — max
3.’151 aF 2.’152 =6
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Vi DU

@ Chimg minh rang bai toan

Xét bai toan chinh tic. c6 PATU.
f= gxl + gxz :>6ma>< @ Tim nghiém ciia bai todn
x331> +0 x\i;i— QHTT trén.
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Vi DU

@ Chimg minh rang bai toan

Xét bai toan chinh tic. c6 PATU.
f= 2551 + gm :>6ma>< @ Tim nghiém ciia bai todn
x331> +0 f'f\z;i— QHTT trén.

Dé giai bai toan chinh tic, ta "chi viéc" tim tat cd cidc PACB 1di
chon PACB lam cho ham muc tiéu dat t6i gid tri toi wu (tic 1a 16n
nhat d6i v6i bai todn max va nho nhat ddi véi bai todn min).
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Vi DU

@ Chimg minh rang bai toan

Xét bai toan chinh tic.

c6 PATU.
7= §x1 + 3332 :>6maX © Tim nghiém ctia bai toan
x?1>+0 x‘é’i_ QHTT trén.

Dé giai bai toan chinh tic, ta "chi viéc" tim tat cd cidc PACB 1di
chon PACB lam cho ham muc tiéu dat t6i gid tri toi wu (tic 1a 16n
nhat d6i v6i bai todn max va nho nhat ddi véi bai todn min).

Nhu vy, dé gidi bai todn QHTT bat ki, ta "chi viéc" chuyén né
sang bai todn chinh tdc, sau dé tim tat cd cdc PACB va so sdnh
gid tri cia ham muc tiéu tai cic PACB dy lda zong!
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BAI TAP NHOM VE NHA

@ Bail, 2,5, @ Bai 3, 5, 6.
@ Bail, 3.4 @ Bail, 4, 7.
@ Bai 6,7, 8. @ Bai 1, 3, 5.
© Bai 4, 6, 9. @ Bai 2, 6, 9.

Yéu cau trinh bay

Trinh bay bang word véi cong thiic todn ducc gb bang Mathtype
(hoac trinh bay bang WTEX). Nhom trudng ghi ro déng goép cua
cac thanh vién nhém va tai bai lam lén Folder:

GOOGLE-DRIVE-FOLDER
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https://drive.google.com/drive/folders/1QOXO_SLMszJgckaH32vhDJvMB9c_AD8L?usp=sharing

NOI DUNG CUA PHUONG PHAP DON HINH

Vi moi bai toan QHTT déu dua dude vé dang chinh tic, nén
khong mat tinh tong quét ta sé gia sit bai toan ta dang xét 1a bai
toan chinh tic. Xuat phat tit mot PACB, ta sé

© Déanh gid xem PACB d6 da téi wu hay chua.
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NOI DUNG CUA PHUONG PHAP DON HINH

Vi moi bai toan QHTT déu dua dude vé dang chinh tic, nén
khong mat tinh tong quét ta sé gia sit bai toan ta dang xét 1a bai
toan chinh tic. Xuat phat tit mot PACB, ta sé

© Déanh gid xem PACB d6 da téi wu hay chua.

@ Néu chua tbi wu thi ta tim cich di chuyén sang moét PACB
méi t6t hon.
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NOI DUNG CUA PHUONG PHAP DON HINH

Vi moi bai toan QHTT déu dua dude vé dang chinh tic, nén
khong mat tinh tong quét ta sé gia sit bai toan ta dang xét 1a bai
toan chinh tic. Xuat phat tit mot PACB, ta sé

© Déanh gid xem PACB d6 da téi wu hay chua.

@ Néu chua tbi wu thi ta tim cich di chuyén sang moét PACB
méi t6t hon.

@ Do s6 PACB 1 hitu han, nén qué trinh nay sé ditng lai sau
mot s6 hitu han bude va ta sé dat duge hoic 1a PATU hoac la
bai toan khong giai dugc.
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DANH GIA PACB

Gia sit ta ¢6 mot bai toan QHTT

f — min(max)
AX =b
X >0

va mot PACB ctia n6 1a 2°. Ching ta can ddnh gid xem PACB
nay da t6i uu hay chua.
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DANH GIA PACB

Gia sit ta ¢6 mot bai toan QHTT

f — min(max)
AX =b
X >0

va mot PACB ctia n6 1a 2°. Ching ta can ddnh gid xem PACB
nay da t6i uu hay chua.

e D6i v6i bai todan max, PACB z 1a t6i wu néu v6i moi PA z, ta

deu c6 f(z°) > f(x).
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DANH GIA PACB

Gia sit ta ¢6 mot bai toan QHTT

f — min(max)
AX =b
X >0

va mot PACB ctia n6 1a 2°. Ching ta can ddnh gid xem PACB
nay da t6i uu hay chua.

e D6i v6i bai todan max, PACB z 1a t6i wu néu v6i moi PA z, ta

deu c6 f(z°) > f(x).

e D6i v6i bai todn min, PACB z 1a t6i wu néu v6i moi PA z, ta
deu co f(x°) < f(x).
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DANH GIA PACB

Cho bai todn f — min(max) véi dieu kien AX = b, X > 0. Gid st
bai toan ¢6 PACB z°. Ta sé danh gia PACB x° theo ting buée
nhu sau:

O Lay mot PA bat ki, xét mdi lién quan gitta 2° va x dua vao
diéu kien AX = b.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020 55/8



DANH GIA PACB

Cho bai todn f — min(max) véi dieu kien AX = b, X > 0. Gid st
bai toan ¢6 PACB z°. Ta sé danh gia PACB x° theo ting buée
nhu sau:

O Lay mot PA bat ki, xét mdi lién quan gitta 2° va x dua vao
diéu kien AX = b.

@ Dua vao bude 1, thiét 1ap mdi quan hé gitta f(x) va f(2°).
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DANH GIA PACB

Cho bai todn f — min(max) véi dieu kien AX = b, X > 0. Gid st
bai toan ¢6 PACB z°. Ta sé danh gia PACB x° theo ting buée
nhu sau:

O Lay mot PA bat ki, xét mdi lién quan gitta 2° va x dua vao
diéu kien AX = b.

@ Dua vao bude 1, thiét 1ap mdi quan hé gitta f(x) va f(2°).

@ Dua vao d6 bude 2, thiét lap cac diéu kién dé danh gia PACB
2° c6 1a PATU hay khong.
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MOI LIEN QUAN GIUA PACB VA PA

Cho bai todn f — min(max) véi dieu kien AX = b, X > 0. Gid st
bai todn ¢c6 PACB z°. Lay mot PA  bat ki. Lic dé ta cé

Az =b
Axr =0b.
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MOI LIEN QUAN GIUA PACB VA PA

Cho bai todn f — min(max) véi dieu kien AX = b, X > 0. Gid st
bai todn ¢c6 PACB z°. Lay mot PA  bat ki. Lic dé ta cé

Az =b
Axr =0b.

Ta sé dua vao hé thite trén va dua vao tinh cuc bién cia PA z° dé
danh gia xem x° ¢6 toi wu hay khong.
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

Example

Xet bai toan chinh téc.
T1 + 2x3 — max
ZL‘1+2£L'2—|—3ZL'3—6
1+ 319+ 223 =06
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

Xet bai toan chinh tic. Ngon ngit ma tran.
r1 + 2x3 — max f= x4+ 2r3 = max
1+ 229+ 323 =06 1
T1+ 3x9 + 223 =6 H g g] 9 :[g],xiZO.
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

Xet bai toan chinh téc. Ngon ngut ma tran.

1 + 2r3 — max f= x4+ 2r3 = max

1+ 229+ 323 =06 1

1+ 319+ 223 =06 H g g] 9 :[g],xiZO.
PACB (6,0,0)

Biéen co s6: x1, 19
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

Example

Xet bai todn chinh téc.
T1 + 2x3 — max

T1+ 229+ 323 =06

Ngbn ngtt ma tran.
f= x4+ 2r3 = max

T
T1+ 3x9 + 223 =6 H g g] To =lg],xi>0
PACB (6,0,0)

Biéen co s6: x1, 19

i

Co s6:

Ha Vian Hiéu (UEL)
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

Xet bai toan chinh tic. Ngon ngtt ma tran.
1 + 2r3 — max f= x4+ 2r3 = max
T1+ 229+ 323 =06 Z1
T1+ 3x9 + 223 =6 H g g] To :[g],xiZO.
PACB (6,0,0)
Bién co s6: 1,
. 1 2
Co s6: 1 3]
1 2]16| |6
1 3||0| |6
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MOI LIEN QUAN GITUA PACB VA PA - Vi DU

Xet bai todn chinh téc.
T1 + 2x3 — max

331+2£U2—|—3ZL'3_6

Ngbn ngtt ma tran.
f= x4+ 2r3 = max

I
1+ 3r2 + 223 =6 H g g] To| = [g] ,x; > 0.
PACB (6,0,0) PA (1,1,1)
Bién co s6: xi,xé [1 9 3] } - [6]
Co s6: 1 3] 1 3 2 1 6

ElN!

Kl

TOAN KINH TE

Ha Vian Hiéu (UEL)

Ngay 25 thang 5 nam 2020

57/8



MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bién co s6: x1, 19
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bién co s6: x1, 19

. 1 2
Cao sb: ll 3]
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0,0)
Bién co s6: 1,9

. 1 2
Cao sb: 1 3]

1) -

TOAN KINH TE

Ngay 25 thang 5 nam 2020
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0,0)

Bién co s6: 1,9
1 2
1 3

1) -

Cao sb:
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0,0)

Bién co s6: 1,9
1 2
1 3

1) -

Cao sb:
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0,0)

Bién co s6: 1,9
5 1 2
Co s6: 1 3]

1) -

TOAN KINH TE

Ngay 25 thang 5 nam 2020
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0,0)

Bién co s6: $i,x22 [1 5 3] } _[6]
Co sé: 1 3] 1 3 2 1 6

b O e I

= 3 (=[] - B
W

TOAN KINH TE Ngay 25 thang 5 nam 2020 58/8



MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bieén co s6: x1, 19
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bieén co s6: x1, 19

. 1 2
Ca sé: ll 3]
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MOI LIEN QUAN GITUA PACB VA PA - Vi DU

PACB (6,0, 0)
Bién co s6: x4, 29

. 1 2
Ca sé: 1 3]

1) -

TOAN KINH TE

Ngay 25 thang 5 nam 2020
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bién co s6: x4, 29
1 2
1 3

1) -

Ca sé:
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bién co s6: x4, 29
1 2
1 3

1) -

Ca sé:

TOAN KINH TE

Ngay 25 thang 5 nam 2020
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)
Bién co s6: x4, 29

. 1 2
Ca sé: 1 3]

1) -

TOAN KINH TE

Luu ¥ rang

=2b) 0[]

Ngay 25 thang 5 nam 2020
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bién co s6:  x1, o

. 1 2
Co s6: [1 3]
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MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0, 0)

Bién co s6: xi,xé [1 9 3] } _[6]
Co s6: [1 3] 1 3 2 1 6

TOAN KINH TE Ngay 25 thang 5 nam 2020 60 /8



MOI LIEN QUAN GITUA PACB VA PA - VI DU




MOI LIEN QUAN GITUA PACB VA PA - VI DU

PACB (6,0,0)

Bién co s6: xi,x; [1 9 3] i _[6]
Co s6: [1 3] 1 3 2 1 6

Néu PACB z° = (29, 23, 23) ¢6 bién co 8§ 1a x1, 22, tuong ting véi ma tran co
sG 1a [Al Ag] VA bién phi co s6 x5 tuong ting v6i vecto phi co s6 As c¢6 biéu
dién Az = aA; + bA,, thi v6i moi phuong an x = (z1, 72, 73) ta cb

o —x1| _ |a|
ER
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MOI LIEN QUAN GIUA PACB VA PA

Dinh 1y

Cho bai todn chinh tac.
f  — min(max)
AX =b
X >0.

Trong d6 A 13 ma tran cAp m x n va céc dong ciia A DLTT.
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MOI LIEN QUAN GIUA PACB VA PA

Dinh 1y

Cho bai toan chinh téc.

f  — min(max)
AX =b
X >0.

Trong d6 A 1 ma tran cAp m x n va cic dong ciia A DPLTT. Gia st

@ 2° = (z9,...,22) 1a mot PACB véi céc bién cd 6 {x; : i € J}.

’Yn

Ha Vian Hiéu (UEL)

TOAN KINH TE
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MOI LIEN QUAN GIUA PACB VA PA

Dinh 1y

Cho bai todn chinh tac.
f  — min(max)
AX =)
X >0.
Trong d6 A 1 ma tran cAp m x n va cic dong ciia A DPLTT. Gia st
@ 2° = (z9,...,22) 1a mot PACB véi céc bién cd 6 {x; : i € J}.

@ Hé vecto cOt co s6 tuong tng {A; : i € J}.
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MOI LIEN QUAN GIUA PACB VA PA

Dinh 1y

Cho bai todn chinh tac.
f  — min(max)
AX =)
X >0.
Trong d6 A 1 ma tran cAp m x n va cic dong ciia A DPLTT. Gia st
@ 2° = (z9,...,22) 1a mot PACB véi céc bién cd 6 {x; : i € J}.

@ Hé vecto cOt co s6 tuong tng {A; : i € J}.

@ x = (x1,...,7,) 1a mot PA bat ki.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020



MOI LIEN QUAN GIUA PACB VA PA

Dinh 1y

Cho bai todn chinh tac.
f  — min(max)
AX =b
X >0.

Trong d6 A 1 ma tran cAp m x n va cic dong ciia A DPLTT. Gia st

°=(29,...,2%) 1a mot PACB véi cc bién cd s6 {z; : i € J}.

’Yn

(]

Hé vecto cot co s6 tuong ting {A; : i € J}.
2 = (z1,...,2,) 1o mot PA bét ki.

Aj = Z aﬁAZ— V(jl_] ¢ J.
icJ
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MOI LIEN QUAN GIUA PACB VA PA

Dinh 1y

Cho bai todn chinh tac.
f  — min(max)
AX =b
X >0.

Trong d6 A 13 ma tran cAp m x n va céc dong ciia A DLTT. Gia sit

°=(29,...,2%) 1a mot PACB véi cc bién cd s6 {z; : i € J}.

’Yn

(]

Hé vecto cot co s6 tuong ting {A; : i € J}.
2 = (z1,...,2,) 1o mot PA bét ki.

Aj = Z CL]‘Z'Ai V(jl_] ¢ J.
icJ

Khi dé,

37? — T; = Zaﬁx]’ Vi€ J.
J¢J
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DANH GIA PACB - VI DU

Ham muc tiéu: f = 21 + 223 — max f =cX — max, véi c = (1,0,2).

PACB 2° = (6,0, 0) 1
Bién co s6: xi, x; [1 9 3] 1 B [6]
Co s6: [1 3] 1 3 2 1 6
6 1
Ham muc tiéu: [1 0 2] 0 Ham muc tiéu: [1 0 2] 1
0 1
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DANH GIA PACB - VI DU

Ham muc tiéu: f = 21 + 223 — max f =cX — max, véi c = (1,0,2).

PACB z° = (6,0, 0)

Bién co s6: xi,xé [1 9 3] 1 _[6]
Co s0: [1 3] 1 3 2 1 6

6 1
Ham muc tiéu: [1 0 2] [O] Ham muc tiéu: [1 0 2] [1]
0 1

v .
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DANH GIA PACB - VI DU

Ham muc tiéu: f = z1 + 223 — max f=cX — max, véi c = (1,0,2).

PACB z° = (6,0,0) 1
Biéen co s6: xi, x; [1 9 3] i B [6]
Co sé: [1 3] 1 3 2 1 6
6 1
Ham muc tiéu: [I 0 2] |0 Ham muc tiéu: [1 0 2] |1
0 1
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DANH GIA PACB - VI DU

Ham muc tiéu: f = z1 + 223 — max f=cX — max, véi c = (1,0,2).

PACB z° = (6,0,0)

Biéen co s6: xi, x; [1 9 3] i B [6]
Co sé: [1 3] 1 3 2 1 6
6 1
Ham muc tiéu: [I 0 2] |0 Ham muc tiéu: [1 0 2] |1
0 1

f@®) — f@) =[1 0] (m - H) Caxi

=[1 0}><|:_51:|><1—2><1

o[
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DANH GIA PACB - VI DU

Ham muc tiéu: f = z1 + 223 — max f=cX — max, véi c = (1,0,2).

PACB z° = (6,0,0)

Biéen co s6: xi, x; [1 9 3] i B [6]
Co sé: [1 3] 1 3 2 1 6
6 1
Ham muc tiéu: [I 0 2] |0 Ham muc tiéu: [1 0 2] |1
0 1

f(@°) = flz) =1 0}({3]—8])—2“ Luu ¥ rang
=1 o}x{_ﬂxl—wl {3]25[1}“_1)@]

o[
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DANH GIA PACB - VI DU

Ham muc tiéu: f = 21 + 223 — max f=cX — max, v6i c = (1,0,2).

PACB 2° = (6,0,0)

6 1
Ham muc tiéu: [1 0 2] 0 Ham muc tiéu: [1 0 2] 1
0 1
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DANH GIA PACB - VI DU

Ham muc tiéu: f = 21 + 223 — max f=cX — max, v6i c = (1,0,2).

PACB 2° = (6,0,0)

6 1
Ham muc tiéu: [1 0 2] [O] Ham muc tiéu: [1 0 2] [1]
0 1

%) = f(z) = ([1 0] x m - 2) x1 E] =5 H + (=1 B]
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DANH GIA PACB - VI DU

Ham muc tiéu: f = 21 + 223 — max f=cX — max, v6i c = (1,0,2).

PACB 2° = (6,0,0)

6 1
Ham muc tiéu: [1 0 2] 0 Ham muc tiéu: [1 0 2] 1
0 1

Nhan xét

Ki hiéu Az = ¢ X a 4¢3 x b — ¢3. Néu vectd phi co s6 Az c6 biéu dién
Az = aA; +bAs, thiV PA o = (z1, 22, 23), ta cb:

f(@°) = f(z) = (c1 X a+co X b—c3)xs
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DANH GIA PACB - VI DU

Ham muc tiéu: f = 21 + 223 — max f=cX — max, v6i c = (1,0,2).

PACB 2° = (6,0,0)

6 1
Ham muc tiéu: [1 0 2] 0 Ham muc tiéu: [1 0 2] 1
0 1

Nhan xét

Ki hiéu Az = ¢ X a 4¢3 x b — ¢3. Néu vectd phi co s6 Az c6 biéu dién
Az = aA; +bAs, thiV PA o = (z1, 22, 23), ta cb:

f(@°) = f(z) = (c1 X a+co X b—c3)xs = Asgxs
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DANH GIA PACB - PINH LY

Cho bai toan chinh téc.

f=c¢X — min(max)
AX =b
X >0.

@ 2° = (z9,...,22) 1a mot PACB vdi céc bién cd s6 {x; : i € J}.
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DANH GIA PACB - PINH LY

Cho bai toan chinh téc.

f=c¢X — min(max)
AX =b
X >0.

@ 2° = (z9,...,22) 1a mot PACB vdi céc bién cd s6 {x; : i € J}.

@ x = (x1,...,7,) 1a mot PA bat ki.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020



DANH GIA PACB - PINH LY

Cho bai toan chinh téc.

f=c¢X — min(max)
AX =b
X >0.

0 z° = (x9,...,2%) 1a mot PACB véi céc bién co s8 {z; : i € J}.
@ x = (x1,...,7,) 1a mot PA bat ki.

(*] AjZ ZaﬁAi Vél]%J
i€J
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DANH GIA PACB - PINH LY

Cho bai toan chinh téc.

f=c¢X — min(max)
AX =b
X >0.

0 z° = (x9,...,2%) 1a mot PACB véi céc bién co s8 {z; : i € J}.
@ x = (x1,...,7,) 1a mot PA bat ki.

(*] AjZ ZaﬁAi Vél]%J
i€J

Khi dé,

f@°) = flx) =) Az

J¢J

trong dé A; = 3 ajic; —
ieJ
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DANH GIA PACB - PINH LY

Do A; khéng phu thudc vao viéc chon PA z va do moi PA z déu
phai théa = > 0 (tic la cédc x; > 0 v6i moi 7),
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DANH GIA PACB - PINH LY

Do A; khéng phu thudc vao viéc chon PA z va do moi PA z déu
phai théa = > 0 (tic la cidc x; > 0 v6i moi i), nén ta cé dinh 1y sau:

Dinh 1y danh gia PACB

Néu dbi véi PACB z° v6i co s6 J clia bai toan dang chinh tac ma
o A; <0 v6imoi j ¢ J (ddi v6i bai todn min),
o A; >0 v6i moi j ¢ J (ddi v6i bai todn max),

thi 2° 14 mot PA t6i .
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DANH GIA PACB - PINH LY

Do A; khéng phu thudc vao viéc chon PA z va do moi PA z déu
phai théa = > 0 (tic la cidc x; > 0 v6i moi i), nén ta cé dinh 1y sau:

Dinh 1y danh gia PACB

Néu dbi véi PACB z° v6i co s6 J clia bai toan dang chinh tac ma
o A; <0 v6imoi j ¢ J (ddi v6i bai todn min),
o A; >0 v6i moi j ¢ J (ddi v6i bai todn max),

thi 2° 14 mot PA t6i .

Hon nita, néu céc bat da&mg thitc A; <0 va A; > 0 bén trén duge
thay 1an lugt bang A; < 0 va A; > 0 thi PACB z° 1a PA t6i wu
duy nhat.
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Vi DU

Example

Cho bai toan QHTT

f= x4+ 8xy+10x3 — min

.’13'1+£I?2+4ZL’3 =9
.T1—£U2+2$3 =0

@ Tim mot PACB, xdc dinh mot ¢ sé ctia no.
@ Tinh céc hé s6 A tuong tng.
@ Xét xem PACB dé da to6i wu hay chua.
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TRUONG HOP PACB CHUA TOI UU

Khi ton tai j sao cho A; > 0 (v6i bai toan min) hodc A; < 0 (véi
bai toan max) thi PACB khong phai 1a phuong én t6i wu.
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TRUONG HOP PACB CHUA TOI UU

Khi ton tai j sao cho A; > 0 (v6i bai toan min) hodc A; < 0 (véi
bai toan max) thi PACB khong phai 1a phuong én t6i wu.

e Hoiic 1a chttng minh bai todn khéng c6 PA tdi wu.
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TRUONG HOP PACB CHUA TOI UU

Khi ton tai j sao cho A; > 0 (v6i bai toan min) hodc A; < 0 (véi
bai toan max) thi PACB khong phai 1a phuong én t6i wu.

e Hoiic 1a chttng minh bai todn khéng c6 PA tdi wu.
e Hosdc 1a di chuyén sang mot PACB khac t6t hon.
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DAU HIEU BAI TOAN KHONG GIAI PUOC

Dinh ly

Cho bai toan chinh tic v6i PACB z° va co s6 tuong ting J,. Néu
o ton tai A; > 0 ma aj; < 0 v6i moi i € J (d6i v6i bai todn min),
o ton tai A; < 0 ma aj;; > 0 v6i moi ¢ € J (ddi voi bai toan
max),
thi bai toan khong giai dugc.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020



DAU HIEU BAI TOAN KHONG GIAI PUOC

Cho bai toan chinh tic v6i PACB z° va co s6 tuong ting J,. Néu
o ton tai A; > 0 ma aj; < 0 v6i moi i € J (d6i v6i bai todn min),
o ton tai A; < 0 ma aj;; > 0 v6i moi ¢ € J (ddi voi bai toan
max),
thi bai toan khong giai dugc.

v
Example

Cho bai tofn QHTT o
@ Tim mot PACB.
f= 2 +x+33+2 — max @ Xét xem PACB d6 c¢6 t6i uu

T+ X9 — T3 = 7 khéng
To+x3—x4=2D5 @ Xét xem bai toan co giai
x; >0 Vi dugc hay khong.
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DAU HIEU DIEU CHINH PACB

Cho bai toan chinh tac véi PACB z° va co s6 tuong ting J,. Néu
o v6i m6i A; > 0, déu ton tai aj; > 0 (d6i v6i bai todn min),
o v6i méi A; < 0, déu ton tai aj; < 0 (d6i v6i bai todn max),
thi ta c6 thé diéu chinh PACB 2° sang PACB méi t6t hon.

Thuét todn gitp ta diéu chinh PACB dudc goi 1a thuit toan
don hinh.

Ha Vian Hiéu (UEL) TOAN KINH TE Ngay 25 thang 5 nam 2020
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PHUONG PHAP PON HINH

AT N
Y tuong

Y tudng ctia phuong phap don hinh 14 ta sé thay PACB chua tbi
uu bang mét PACB t6t hon nhu sau:
© Xéc dinh co s6 ciia PACB ban dau.
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PHUONG PHAP PON HINH

Y tudng

Y tudng ctia phuong phap don hinh 14 ta sé thay PACB chua tbi
uu bang mét PACB t6t hon nhu sau:

Q@ Xéc dinh co s6 ctia PACB ban dau,
@ Thay mot vecto trong co s trén bang mot vecto méi sao cho
hé vecto mdi
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PHUONG PHAP PON HINH

Y tudng

Y tudng clia phuong phidp don hinh 1a ta sé thay PACB chua t6i
wu bang mot PACB t6t hon nhu sau:
Q@ Xéc dinh co s6 ctia PACB ban dau,
@ Thay mot vecto trong co s trén bang mot vecto méi sao cho
hé vecto mdi
o trd thanh mot co s6 (tic 1a DLTT).
o c6 PACB méi tuong ting t6t hon PACB ban dau.
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NOI DUNG THUAT TOAN PON HINH

Dé don gian, ta sé gid st bai todn clia ching ta 14 bai toan MIN
va

o PACB ban dau 1 2° ¢6 co s6 1a J, = {Ay, As, ..., A}
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NOI DUNG THUAT TOAN PON HINH

Dé don gian, ta sé gid st bai todn clia ching ta 14 bai toan MIN
va

o PACB ban dau 1 2° ¢6 co s6 1a J, = {Ay, As, ..., A}

e z, chua phai 1a PA t6i uu, va céc dau hiéu cho théy ta c6 thé
tim PACB t6t hon.
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NOI DUNG THUAT TOAN PON HINH

Dé don gian, ta sé gid st bai todn clia ching ta 14 bai toan MIN
va
o PACB ban dau 1 2° ¢6 co s6 1a J, = {Ay, As, ..., A}

e z, chua phai 1a PA t6i uu, va céc dau hiéu cho théy ta c6 thé
tim PACB t6t hon.

Y tudng ctia PP don hinh

Y tudng ctia PP don hinh 13 loai mét vecto 4; ra khoi co s6 J, va
thay vao bang mot vecto khac dé duge mot co s6 méi J;, ma sao
cho PACB tuong ting 1a tot hon.
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NHAC LAI VE CAC DAU HIEU VOI BAI TOAN MIN

Cho bai todn chinh tdc MIN véi PACB z° va ¢ s tuong tng J,.
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NHAC LAI VE CAC DAU HIEU VOI BAI TOAN MIN

Cho bai todn chinh tdc MIN véi PACB z° va ¢ s tuong tng J,.
o Néu A; <0 v6i moi j ¢ J thi 2° 1a PA tdi uu.
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NHAC LAI VE CAC DAU HIEU VOI BAI TOAN MIN

Cho bai todn chinh tdc MIN véi PACB z° va ¢ s tuong tng J,.
o Néu A; <0 v6i moi j ¢ J thi 2° 1a PA tdi uu.
o Néu ton tai A; >0 ma aj;; <0 v6i moi¢ € J thi bai toan
khong giai dudc.
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NHAC LAI VE CAC DAU HIEU VOI BAI TOAN MIN

Cho bai todn chinh tdc MIN véi PACB z° va ¢ s tuong tng J,.
o Néu A; <0 v6i moi j ¢ J thi 2° 1a PA tdi uu.
o Néu ton tai A; >0 ma aj;; <0 v6i moi¢ € J thi bai toan
khong giai dudc.
o Néu v6i méi A; > 0, déu ton tai ¢ € J, nao dé sao cho aj; > 0
thi ¢6 thé diéu chinh PACB z° dén mdt PACB khéc t6t hon.

v
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NOI DUNG THUAT TOAN PON HINH

@ Chon s sao cho Ay = max{A; :j ¢ J,}.
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NOI DUNG THUAT TOAN PON HINH

@ Chon s sao cho Ay = max{A; :j ¢ J,}.

@ Dua vecto A, vao co s6.
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NOI DUNG THUAT TOAN PON HINH

@ Chon s sao cho Ay = max{A; :j ¢ J,}.
@ Dua vecto A, vao co s6.

o

@ Xéc dinh 0 =min {2 :i € J,, a5 > 0}.
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NOI DUNG THUAT TOAN PON HINH

@ Chon s sao cho Ay = max{A; :j ¢ J,}.
@ Dua vecto A, vao co s6.

@ Xéc dinh 0 =min {2 :i € J,, a5 > 0}.

i

@ Chon r sao cho 6 = ;—2

[
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NOI DUNG THUAT TOAN PON HINH

@ Chon s sao cho Ay = max{A; :j ¢ J,}.
@ Dua vecto A, vao co s6.

@ Xéc dinh 0 =min {2 :i € J,, a5 > 0}.

i

@ Chon r sao cho 6 = ;—2

[

@ Loai vecto A, ra khoi co s6.
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NOI DUNG THUAT TOAN PON HINH

@ Chon s sao cho Ay = max{A; :j ¢ J,}.
@ Dua vecto A, vao co s6.

@ Xéc dinh 0 =min {2 :i € J,, a5 > 0}.

i

@ Chon r sao cho 6 = ;—2

[

@ Loai vecto A, ra khoi co s6.
Q@ Cos6méila Jy ={A; i€ J,i #r}UA,.
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NOI DUNG THUAT TOAN PON HINH

Chon s sao cho Ay = max{A, :j ¢ J,}.
bua vecto A, vao co s6.

Xée dinh 0 = min { L : i € J,, a5 > 0}.

i

Asr
Loai vecto A, ra khoi co s6.
Cos6méila Jy ={A;:i € J,i Ar}UA,.

o
2]
(5]
@ Chon r sao cho § = 2=,
(5]
(6]
@ Thay PACB z, bang PACB z!' nhu sau:

0 néu j ¢ .J;
x;: 0 néuj=s
z — 0 X ag; néu j € J,
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THUAT TOAN DON HINH - VI DU

Example

Cho bai todn QHTT Q z°=(1,1,0,0) 1a PACB?
f(@) = 1 + 82y + 1023 — min © Xic dinh bién co s8, co s6.
T1+ g +4ry =2 Q 2° 1a PA t6i uu?

T, — To + 223 — 224 =0

x; > 0 v6i moi i. Q@ Tim mot PACB t6t hon.

@ PA t6t hon 1a PA t6i wu?
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THUAT TOAN DON HINH - VI DU

Example

Cho bai todn QHTT Q z°=(1,1,0,0) 1a PACB?
f(@) = 1 + 82y + 1023 — min © Xic dinh bién co s8, co s6.
z1 + 22 +4x3 =2 @ 2° 14 PA tbi wu?
T, — To + 223 — 224 =0 3
© Tim mot PACB tot hon.

x; > 0 v6i moi 4.
@ PA t6t hon 1a PA t6i wu?

Aj = ;]ajici_cj Ji= {A;:i€ i F#r}U A
K3 2 .
Ay = max{A;:j¢J,} L 0 nfu‘7.¢J1
N =00 nfu j = o
6 = min Z:zEJo,aiS>0} x?—0xas; neujed,
Asj J
o
h= =
Qrs
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THUAT TOAN DON HINH - VI DU

Cho bai toan QHTT Q@ z° =(1,1,0,0) 1a PACB?
f(z) = z1 +8z2+ 10z3 — min @ Xéc dinh bién co s8, co sd.
Ty + 22 +dry =2 Q 2° 1a PA t6i wu?

1 — T+ 223 — 204 =0

@ PA t6t hon 14 PA t6i wu?
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THUAT TOAN DON HINH - VI DU

Cho bai toan QHTT Q@ z° =(1,1,0,0) 1a PACB?
f(z) = z1 +8z2+ 10z3 — min @ Xéc dinh bién co s8, co sd.
Ty + 22 +dry =2 Q 2° 1a PA t6i wu?

1 — T+ 223 — 204 =0

@ PA t6t hon 14 PA t6i wu?

@ Bién cd s§ x1, x5. Vectd co s 1a {A1 = [J Ag = [_11} } :
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THUAT TOAN DON HINH - VI DU

Cho bai toan QHTT Q@ z° =(1,1,0,0) 1a PACB?
f(z) = z1 +8z2+ 10z3 — min @ Xéc dinh bién co s8, co sd.
Ty + 22 +dry =2 Q 2° 1a PA t6i wu?

1 — T+ 223 — 204 =0

@ PA t6t hon 14 PA t6i wu?

@ Bién cd s§ x1, x5. Vectd co s 1a {A1 = [;ﬂ Ag = [_11} } :

4
Q Az = {2] =341 + Aa,
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THUAT TOAN DON HINH - VI DU

Cho bai toan QHTT Q@ z° =(1,1,0,0) 1a PACB?
f(z) = z1 +8z2+ 10z3 — min @ Xéc dinh bién co s8, co sd.
Ty + 22 +dry =2 Q 2° 1a PA t6i wu?

1 — T+ 223 — 204 =0

@ PA t6t hon 14 PA t6i wu?

@ Bién cd s§ x1, x5. Vectd co s 1a {A1 = [;ﬂ Ag = [_11} } :

4 0
Q A3 = {2] =341+ Ay, Ay = [2} =—A; + As.
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THUAT TOAN DON HINH - VI DU

Cho bai toan QHTT Q@ z° =(1,1,0,0) 1a PACB?
f(z) = z1 +8z2+ 10z3 — min @ Xéc dinh bién co s8, co sd.
Ty + 22 +dry =2 Q 2° 1a PA t6i wu?

1 — T+ 223 — 204 =0

@ PA t6t hon 14 PA t6i wu?

© Bién co 8 21, 9. Vecto cd sG 14 {A1 = [1} ,Ag = [_11} } .

4

Q Az = {2]231414-1427144:[0

2} — A, + Ay,

= a31 = 3,a32 = 1,a41 = —1,a40 = 1.
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THUAT TOAN DON HINH - VI DU

Example

f@)= 21+822+ 1003 2 min g 4o _ (11,0,0) 1a PA t6i wu?
Ty + 2 + 4wz =2 @ Tim mot PACB tét hon.

Ty — 2y + 223 — 224 = 0 @ PA t6t hon 1a PA t6i uu?
x; > 0 véi moi 7.

Q a3 =3,a3x=1,a41 = —1,a00 = 1.
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THUAT TOAN DON HINH - VI DU

Example

f@)= 21+822+ 1003 2 min g 4o _ (11,0,0) 1a PA t6i wu?
Ty + 2 + 4wz =2 @ Tim mot PACB tét hon.

Ty — 2y + 223 — 224 = 0 @ PA t6t hon 1a PA t6i uu?
x; > 0 véi moi 7.

Q a3 = 3,(132 = 1,@41 = —]_,CL42 =1. Suy ra

A3 :a3101+a3262—03 :31+18—10:1
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THUAT TOAN DON HINH - VI DU

Example

f@)= 21+822+ 1003 2 min g 4o _ (11,0,0) 1a PA t6i wu?
Ty + 2 + 4wz =2 @ Tim mot PACB tét hon.

Ty — 2y + 223 — 224 = 0 @ PA t6t hon 1a PA t6i uu?
x; > 0 véi moi 7.

Q a3 = 3,(132 = 1,@41 = —]_,CL42 =1. Suy ra

A3 = a31C1 + Q32C2 — C3 =3-1+1-8—-10=1
A4 = A41C1 + Q42Cy — C4 :(—1)1+18—0:7
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THUAT TOAN DON HINH - VI DU

Example

f@)= 21+822+ 1003 2 min g 4o _ (11,0,0) 1a PA t6i wu?
Ty + 2 + 4wz =2 @ Tim mot PACB tét hon.

Ty — 2y + 223 — 224 = 0 @ PA t6t hon 1a PA t6i uu?
x; > 0 véi moi 7.

Q asgy = 3,(132 = 1,@41 = —]_,CL42 =1. Suy ra

A3 = a31C1 + Q32C2 — C3 =3-1+1-8—-10=1
A4 = A41C1 + Q42Cy — C4 :(—1)1+18—0:7

Két luan: PACB z° khong phai 1a PA t6i uu.
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

Ty — T2 + 223 — 224 =0 @ PA t6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

Ty — T2 + 223 — 224 =0 @ PA t6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.

Ay = max{Asz, Ay} = Ay, suyra s=4.
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

Ty — T2 + 223 — 224 =0 @ PA t6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.
Ay = max{Asz, Ay} = Ay, suyra s=4.
9
= min—*+:i€J,,as >0
Agi
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

T1—@a+ 203 =204 =0 @ PA 6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.

Ay = max{Asz, Ay} = Ay, suyra s=4.

.z .| x5
0= mln{Z:ZEJO,aSi>O}:m1n{2}
Qg 42
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

Ty — T2 + 223 — 224 =0 @ PA t6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.

Ay = max{Asz, Ay} = Ay, suyra s=4.

o 0 1
0= min{xZ:iEJo,asi>O} :min{%} :min{}:l
Qgj 440 1
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

Ty — T2 + 223 — 224 =0 @ PA t6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.

Ay = max{Asz, Ay} = Ay, suyra s=4.

o 0 1
0= min{xZ:iEJo,asi>O} :min{%} :min{}:l
Qgj 440 1
2

T =
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xs + 1023 — min ;
Ty + X9 + dxg = 2 @ Tim mot PACB tot hon.

Ty — T2 + 223 — 224 =0 @ PA t6t hon 1a PA t6i wu?
x; > 0 v6i moi 4.

@ Do Az >0,A4 >0 va v6i méi j = 3 hay j =4 déu ton tai aj; > 0 (cu
thé 1a az; va age). Nén ta suy ra PACB c6 thé cai tién dugc.

As; = max{Asz, Ay} = Ay, suyra s =4.
0 9 1
0= min{xz:iEJO,aSi>O}:min{x2}:min{}:1
as; Q42 1
r= 2

Nhu vay ta loai vecto Ay va thém vao vecto A4 dé duge co sé méi 1a

Ji = {Ay, Ay} :{H : [_02}}
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8x2 + 1023 — min )
Z1 + To + 4zg = 2 Q Tim mot PACB tot hon.

T1 — @2 +2m3 — 224 =0 @ PA tét hon 1a PA téi wu?
z; > 0 v6i moi <.

i= = {5}

0 néu j ¢ J;
x;: 0 néu j =s
29— 0 xay; néuje,
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8x2 + 1023 — min )
Z1 + To + 4zg = 2 Q Tim mot PACB tot hon.

T1 — @2 +2m3 — 224 =0 @ PA tét hon 1a PA téi wu?
z; > 0 v6i moi <.

i =29 —fay=1-1-(-1)=2

i= = {5}

0 néu j ¢ J;
x;: 0 néu j =s
29— 0 xay; néuje,
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8x2 + 1023 — min )
Z1 + To + 4zg = 2 Q Tim mot PACB tot hon.

T1 — @2 +2m3 — 224 =0 @ PA tét hon 1a PA téi wu?
z; > 0 v6i moi <.

97":2,8:4,9:1 ZL'% 70
1 0
e { (2]
0 néu j ¢ J;
x;: 0 néu j =s
29— 0 xay; néuje,
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THUAT TOAN DON HINH - VI DU

z1 + 89 + 1023 — min
T+ To + 4oz = 2

1 — X9+ 223 — 224 =0
x; > 0 v6i moi 4.

@ Tim mot PACB t6t hon.
@ PA tbt hon 13 PA t6i wu?

i= = {5}

0 néu j ¢ J;
x;: 0 néu j =s
29— 0 xay; néuje,
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THUAT TOAN DON HINH - VI DU

z1 + 89 + 1023 — min
T+ To + 4oz = 2

1 — X9+ 223 — 224 =0
x; > 0 v6i moi 4.

@ Tim mot PACB t6t hon.
@ PA tbt hon 13 PA t6i wu?

i= = {5}

0 néu j ¢ J;
x;— 0 néu j =s
29— 0 xay; néuje,

Ha Vian Hiéu (UEL)

TOAN KINH TE

3 =0
o=
zi =60=1
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8x2 + 1023 — min )
Z1 + To + 4zg = 2 Q Tim mot PACB tot hon.

T1 — @2 +2m3 — 224 =0 @ PA tét hon 1a PA téi wu?
z; > 0 v6i moi <.

sewa- (o)) 4 -

PACB méi t6t hon:

0 néu j ¢ J;
;=3¢ néuj=s ' = (2,0,0,1).
x;?—éxasj neu j € J,
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co sé mdi z1, x4. Vectd co s6 1a {A1 = [ﬂ LAy = [ 0 } }
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co sé mdi z1, x4. Vectd co s6 1a {A1 = [1] LAy = [ 0 } }

o- [
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co s mébi 1, 24. Vecto co s6 1a {A1 = [ﬂ Ay = [_02} }

Ag = [_11] = Ay + Ay,
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co s mébi 1, 24. Vecto co s6 1a {A1 = [ﬂ Ay = [_02} }

4

1
A2 = |:_1:| = Al +A47 A3 = |:2

| =aa .
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co sé mdi z1, x4. Vectd co s6 1a {A1 = [1] LAy = [ 0 } }

1 -2
1 4
A2 = |:_1:| = A1 + A4, A3 = |:2:| = 4A1 + A4.

= a1 =ax = 1,a31 =4,a34 = 1.
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co sé mdi z1, x4. Vectd co s6 1a {A1 = [ﬂ LAy = [_02} }
1 4
A = [_1] =A + Ay, Az= {2

= ag1 =ag4 = l,a31 =4,a34 = 1.
Ay =agicy +agycy —cg=1-14+1-0—-8= -7

] =4A; + Ay.

=
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co sé mdi z1, x4. Vectd co s6 1a {A1 = [ﬂ LAy = [_02} }
1 4
Ay = [_1] =A1+ Ay, Az= {2

= ag1 =ag4 = l,a31 =4,a34 = 1.
A2:a2161+a2404—62:1'1—|—1'0—8:—7
Ag:a3101+a3404763:4'14*1'0710:*6

] =4A; + Ay.

=
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THUAT TOAN DON HINH - VI DU

f(z) = 1 + 8xz + 1023 — min
1 + X2 + 4wz = 2 @ PACB 2! = (2,0,0,1) c6 phai la
T, — To + 223 — 224 =0 PA t6i vu?
x; > 0 v6i moi 4.

@ Bién co sé mdi z1, x4. Vectd co s6 1a {A1 = [ﬂ LAy = [_02} }
1 4
Ay = [_1] =A1+ Ay, Az= {2

= ag1 =ag4 = l,a31 =4,a34 = 1.
A2:a2161+a2404—62:1'1—|—1'0—8:—7
Ag:a3101+a3404763:4'14*1'0710:*6

] =4A; + Ay.

=

Két luan: PACB da cho 13 PA téi wu. Hon nita, PA tbi utu nay con 1la PA
t6i wu duy nhét.
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Thank you

Thank you!
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