Chuong 3.

PHUGNG PHAP DON HINH VA CAC
THUAT TOAN CUA NO

3.1. Co s i luan

Xét bai toan quy hoach tuyén tinh dang chinh tac

f(z) =’z — min (1)

V6i A la ma tran m x n, b € R™ | ¢ va x € R”, trong d6, A ¢6 hang 1a m
(m < n). Bai toan quy hoach la khong suy bién, tat ca phuong an cyc bién ctia n6
déu c6 s6 thanh phan duong bang m va x* = (zo1, Te2, - , Ton) 12 Mot phuong an
cuc bien. Ky hieu Jy = {j : zo; > 0}. He véc to {47 : j € Jy} doc lap tuyén tinh,
cho nén céc véc to A’ i = 1,..,n déu biéu thi duy nhat qua co sé {47 : j € Jy}

A= "z AV i = 1,.n (4)
jeT

Néu goi B la ma tran c6 cac cot 1a {A7,j € Jo} va dat o' = (z;;) € R™, j € Jy
thi A = Bz’ hay 2/ = B™1A", i =1, ...,n.

Néu dat 2° = (2¥) € R™ ¢y = () € R™ v6i j € Jo thi f(z9) = tzg =

J J
0 0_
> Cjxoj, Bx =b.

Jj€Jo
Dinh nghia 3.1.1 (Uéc lugng). Ta goi A; = Tt —¢;, i = 1,...,n la udc

lugng ctia bién 2' (hay clia véc to A?) ting vé6i co sG Jp.



Dinh 1y 3.1.2 (Dau hiéu téi wu). Néu phuong dan cuc bién z* cia quy hoach
tuyén tinh c6 A; < 0, @ = 1,...,n thh * la phuong dn toi wu cia bai todn
(1),(2),(3).

CHUNG MINH.

Xét phuong an bat ki y = (y;), ta co:

b = iyzAZ — iyl(z Iij.A‘j) = Z (Z :E'Z'jyi.)Aj; b = Z l‘ojAj<dO (4))

j€Jo je€Jo =1 j€Jo

n
= Xo; = lejyl ] =1,2,...n (5)
=1

Tt A; <0 (Vi) suy ra T2’ < ¢;. Do d6, ta dugc:

n

F) = cyi = > (Ta)y;
=1

1=1

Vay, 2° 1a phuong an t6i uu. O

Dinh 1y 3.1.3 (Dau hiéu ham muc tiéu khéng bi chin). Néu phuong dn cuc

bien 2° clia quy hoach tuyén tinh ma cé j sao cho A; > 0 va 7 < 0 thi bai todn
(1),(2),(3) ¢6 ham muc tiéu khong bi chan.

CHUNG MINH.

Ta co:
A= a A (Vi) (theo (4))
J€Jo
Goi
Zij VS Jo
di = (dij) : dij = { —1 Jj=1
0  Jjé¢& Ui}




Xét vée to () = 2° — 0d;(0 > 0), ta co:

ij(H)Aj = Z (z0j — Omo;) A7 + A
j=1

jedo
= Z :L’OJA] -+ 6 Z LI?OJA] =b.
jeJo j€Jo

Va zj; <0 nén d; <0 ma zg > 0, cho nén x() > 0 v6i moi § > 0.
Do d6, z(0) la phuong an ctia bai toén.
Mit khac, ta thay

0)) = Zcﬂj(e) = Z cj(zo; — Oy5) + Oc;

J€Jo

= Z cjToj + 0( ) Z c]atw>

j€Jo Jj€Jo

= f(xg) —0A; 5 —oc0 khi 6 — 400 do A; >0.
Do d6, ham muc tiéu khong bi chéan. O

Dinh 1y 3.1.4 (Dau hiéu xay dung dudc phuong an téi hon). Néu phuong

an cuc bién x°

clia quy hoach tuyén tinh ton tai j sao cho A; > 0 va x; ¢6 it nhat
mot thanh phan duong thi cé thé zay dung duge phuong dn tot hon 0.
CHUNG MINH.

Xét véc to x(0) = g — 0di(6 > 0). véi

¢

Tij J € Jo
di = (dij) : dij = { -1 j =i
\O j & JoU{i}

Theo trén, Ax(0) = b va f(z(0)) = f(zo) — 0A; < f(zo) vi€ >0va A; > 0.
Tuy nhién, x;; con c¢6 j ma xj; > 0 nén khong bao dam cho z(6) > 0, v6i moi

6 > 0.

Gi4 tri 16n nhat ctia 6 dé c6 z(0) > 0 1a

. ) o : Lor
0y = mm{—J x>0, 5= 1,2,...,m} = —
Lij Lir

Béng cach dit 7 = z(6p) duge phuong 4n mdi t6t hon phuong an da cho. O



Nhan xét 3.1.5. A" la véc to dua ra ngoai co sd (J)), con A’ 1a véc to (vao) co s6
(J}). Viec chon véc to vao co s8, thuong theo quy tac: max{A; :i=1,...,n} = Av

khi d6 Av 1a véc to vao co so.

3.2. Thuat toan don hinh

3.2.1 Thuat toan don hinh

Thuat toan don hinh dé gidi quy hoach tuyén tinh dang chinh tac khi biét phuong
an cuc bién z*.
B1. Kiém tra tbi uvu.
Xac dinh: &, 2! = B'A" i =0,1,...,n. Tmh A; = ai —¢;, i=1,...,n.
Néu A; > 0, Vi thi 2* 1a phuong an téi uvu. Thuat toan két thuc. Nguge lai,

chuyén sang B2.

B2. Kiém tra ham muc tiéu bai toan khong bi chan.
Néu ton tai k : A > 0 va 2 < 0 thi bai toan c¢6 ham muc tiéu khong bi chan.

Thuat toan két thic. Ngugc lai, chuyén sang B3.
B3. Xay dung phuong an cuc bién méi té6t hon.

(i) Tim véc to dua vao co s6: Néu maxA; : i =1,...,n =AY thi A” dudc

chon dua vao co sé.

(ii) Tim véc to dua ra co s6: Néu min {ﬁ D Ly > O} — % thi ta chon A"
L Ly.r

dua ra co sé.
(iii) Xay dung phuong &n cuc bién mdi (iing véi co s§ via xac dinh méi).
Biang phép bién doi dong, ngusi ta goi 1a phép xoay, ta c6 phuong an

cuc bien méi. Chuyén tré lai B1.

3.2.2 Bang don hinh

Thuat toan don hinh thuong dude biéu dién dusi dang bang. Mbi budc tng véi

mot phuong an cuc bién 1a mot bang don hinh.



M&éi bang don hinh gom 3 +n cot: cot cg, cot thit hai ghi cac vécto trong co s6,
cot thit ba ghi 2°. Dong trén cting ghi vécts hé s6 ham muc tiéu ¢, dong tht hai
ghi cac vécto 27 ma cac thanh phan ctia né duge ghi vao cot tuong ting. Dong cudi
cing ghi f = f(Z) va cac A, j =1,...,n ma cac gia tri ctia né dugc tinh ngay

trén bang don hinh nay.
o f(T) = c"T2": Tich vo6 huéng cia  va 2°.

o A;j = "2l — ¢;: Tich vo hudng ctia © va 27 trit di ¢;.

Sau khi tinh cac u6c luong ta tién hanh kiém tra tinh t6i wu, tinh khong bi
chan ctia ham muc tieu. Néu thoéa mot trong hai tinh chat trén thi thuat toan két
thic, con khong thi ta xay dung phuong an cie bién mdi, tuong ting véi bang don
hinh mdi.

Dé xay duyng bang don hinh tiép theo, ta lan Iugt lam cac viéc sau:

(I) Tim cot xoay: Néu phuong an chua thoéa tinh t6i wu thi ¢ot (v) ting véi vée

to dua vao co s AY la cot xoay.

(IT) Tim dong xoay: Theo quy tac tim véc to dua ra co sd, néu tim dugce véc to

dua ra la A" thi dong r la dong xoay.

(III) Thyc hién phép xoay: Ta c¢6 dong A” ciia ma tran A la dong xoay, cot A
clia ma tran A la cot xoay,thi (z,,) goi la phan ti truc. Khi do, ta xay dung

duge bang don hinh mdéi bang phép xoay.
T bang don hinh, ta lap bang tiép theo nhu sau:
e Trén dong xoay thay A" béi AV sau do thuc hién phép xoay.

e Chia méi phan tit clia dong xoay cho phan tit clia truc z,,, nhu vay s6 1 xuat

hién tai vi tri truc.

e D¢ tinh dong i méi i € J\ {r}, ta lay dong i ct trit di tich ctia dong xoay da
bién dbi véi phan tit ndm giuao gitta hai dong dang tinh va cot xoay (ké ca

dong ué6e lugng).



Vi du 3.2.3. Giai bai toan quy hoach tuyén tinh sau:

flz)= x1 —x9 +223 —214 —3x6 — min
I +x3 +xy4 —Tg =2
T +xy4 +x¢ =12
dxs +2x4 x5 376 =9

Giai
Bai toan c6 dang chuan tic.

C° | Co 1 [-1] 2 -2 0 -3
sé | 2% | 2t |22 23 | 2t | 2b | 2f

1| AY] 2 1 0 1 1 0 -1
-1 | A% 12 0 1 0 1 0 1
0(A 9]0 /|0 42|13
£ 1100 0 |0 -1/ 0] 1

At 2 1 0 1 1 0 -1

A2 10| -1 | 1] 1 0 0 2
A5 | 2 10| 2 0 1 5
f{-14) -2 0| -31]0 0 |(3)

A*1 31060141 ]02]0

A3 8 [-02|1|-18| 0 |-04| 0O

A1 1 [-04]01]04] 0 |02 1

f |-171-08] 01| -42| 0 [-0.6| O

Ta thay ngay phuong 4n phuong an cyc bién z* = (2,12,0,0,9,0) tuong ting
v6i co s6 { A A2 APY.



3.2.4 Trudng hgp bai toan suy bién

Trudng hop bai toan suy bién, dé tranh xoay vong ta c6 thé sit dung quy tic Blac

dé chon véc t6 vao co s6:
AY  1a véc to vao néu v = min{i : A; > 0}.

Tuy nhién, xoay vong hién gip.

3.2.5 Tim phuong an cuc bién va cd sé ban dau

Thuat toan don hinh gbc, 4p dung gidi quy hoach tuyén tinh khi dua dang chinh
tac, c6 san co s don vi va phuong an cuc bién. Tuy nhién khong phai lic nao ciing
gap may nhu vay. Trong trudng hop dé, ta phai tim cach dua vé dang co thé ap
dung thuat toin don hinh ma tim ra phuong an cyc bién xuat phat. Mot trong
nhitng cach dé6 1a diing bién gid sé dugce trinh bay dudi day, c6 hai dang: Hai pha
va danh thué.
Thuat toan don hinh hai pha
Bai toan gbc, bai toan bé trg

Gia st can giai bai toan (ma ta sé goi la bai toan goc):

f(z) = ¢’z — min

Tuong tng v6i bai toan gbc, ta lap bai toan bo trg sau:

F(x,w) = xpi1 + Tpao + ... + Tpim — min
Arx+w=1»>

x>0 W =0

Trong d6, wl = (Tpi1, Tnios - - Tnim) VA Tpys 12 cAc bién theém vao, goi 1a bién

gid i =1,2,..,m. Cac véc té A" 1a céc véc to don vi gia i = 1,2,...,m.



M6i lién hé bai toan gbc va bai toan bé trg
Goi tap phuong an bai toan gbc va bo trg 1a P va P'.
Ta théay, x € P khi va chi khi (x,0) € P’; x 14 phuong 4n cuc bién bai todn goc
khi va chi khi (z,0) 14 phuong an cyc bién bai toan bo trg.

Xét bai toan bd tro.

+ P'# 0 vi(0,b) € P/ va F(z,w) > 0. Do d6, bai toan bo trg luon cé phuong

an toi uu.

+ Bai toan bd trg c6 dang chinh tdc, c6 san co sé don vi va phuong an cuc bién
nén ap dung phuong phap don hinh gbc dé giai. Tim dudc phuong an cuc
bién t6i wu la (Z,w) = (T1,...,Tn, Tntl,- - - Tnim). Hay xét hai truong hop

W=0vaw 0.

* w # 0, suy ra, ton tai T,,; > 0. Khi d6, bai toan goc c6 tap phuong an
P=10.
That vay, néu ton tai z € P thi (z,0) € P’ va F(x,0) = 0 va tai z,4; > 0
thi Fyin = F(Z,@) > 0 > F(x,0) vo 1i. Do do, P = {.

* w = 0. Ttc 1a moi bién gid bang 0, khi d6, T 1a phuong an cyc bién clia

bai toan goc.
Lic w = 0 thi Fy, = F(Z,w) = 0 va (7,0) 1a phuong an cyc bién clia

bai toan bd trg nén la phuong an cuc bién ctia bai toan gc.

Thuat toan hai pha.

Pha 1. Tim phuong an cyc bién cho bai toan goc.
(i) Lap bai toan bo trg. Lap bién gid ting cho nhitng véc to don vi con thiéu.

(i) Giai bai toan bod trg, 4p dung phuong phap don hinh dé gidi, tim F,.
Néu Fpin # 0 thi tap P = (). Ding.
Néu Fpin = 0 thi tim duge x* 1a phuong an cuc bién cho bai toan gbe chuyén

sang pha 2.

Pha 2. Tim phuong an cuc bién t6i uu, ap dung phuong phap don hinh dé giai.



Vi du 3.2.6. Giai quy hoach tuyén tinh

f(x) =221 + 629 — b3 + x4 + 425 — min

1 —4:132 +2£L’3 —52?4 +9$5=3
D) —3x3 +4x4 —br5 =06

) —x3 x4 —x5=1

2 >0,j=1,.5
Giai
Ta dua vao hai bién gié 1a x4, 7 cho cac rang budc thit (2) va (3). Khi do, ta dugce
bai todn bd trg sau.

F(x) = x¢ + x7 — min
r1 —4ry 4213 —dry +9x5 = 3
ro —3x3 +4xry —drs+16=0

To —xr3 +x4 —x5+x7=1

2;20,j=1,.7

Cac bang don hinh giai bai toan trén la

o| Co
Cles X0 2 6 5 1 4
0 X1 X2 X3 X4 X5
0] A1 3 1 -4 2 5 9
1| A6 6 0 1 -3 4 -5
1| A7 1 0 1 -1 -4
F 7 0 2 4 -6
A1 8 1 1 3 0 4
A6 o 0 =y | 0 -1
A4 1 0 1 -1 1 -1
F 2 0 = T 0 -1
2 [ A1 14 1 -8 0 0

5| A3 2 0 .3 1 0 -
1| A4 3 0 2 0 1 -2
F 0 0 0 0 0 0

f 21 0 -9 0 o G
A1 14 1 -8 0 0 1
A3 16 1 11 1 0 0
A4 31 2 -18 0 1 0
f 7 -1 1 0 0 0




Vay, phuong an t6i uu z = (14,0,16,31,0) va fum = 7.

Nhan xét 3.2.7.
+ Nhap s6 liéu lac dau he s6 z; ctia F' 1a 0 néu né 1a bién, con bién gia la 1.

+ Pha 1. Két thic sau 3 budc lip, dau hiéu t6i wu bai toan bd trg xuat hien,
trong co sé khong c6 bién gia. Ta tim duge phuong an cie bién cho bai toan
gbc.

+ Pha 2. Ta phai tinh u6c lugng tuong tng phuong an tim duge.

Vi du 3.2.8. Giai quy hoach tuyén tinh.
f(x) =T7x1 + x9 — 4x3 — min

—6x7 +4x9 +5r3 = —20
T +2x9 r3 =28

3r1 +2r9 —x3 < =8
x; 20,7=1,2,3
Giai
Ta chon bién bl x4, 75 ta dua bai toan dang chinh tac v6i b > 0 nhu sau.
f(z) = Tx1 + 29 — 423 — min
6r1 —4ry —dx3+ x4 =20
T, 229 r3 =38
—3r1 —219 H4x3—2T5 =238
v, >0, =1,2,34,5
Tiép tuc chon bién gia g, z7, ta c6 bai toan bo trg sau.
F(z) = x¢ + x7 — min
6x; —4xry —drz+ x4 =20
1 22 T3+ x5 =8
—3r1 —2x9 4x3—5+27 =28

2;20,j=1,23456,7



Ta c6 bang don hinh sau:

Co|Co| O 7 1]-4,010
s¢ | 2V | 2t | 2?| 2 |2t 2

0 |A*|20| 6 |-4|-5]1]0
1 | AS] 8 1 1211 ]0]0
1 AT 8| 3|21 ]0]-1
Fl16| -2 4|2 0]-1

0 A*[36 | 8 |0 |-3]1]1
1 [A%2] 4 ]05]1[05]010
0 |A"| 0| -4|0|01]0]-1
FlO|-4]0]0]0]-1

4 |-6510 145,010
A*160| 11 |60 |1]1
A3 8 1 12(1]0]0
AT 0 | -4 0|0 ]0]-1

f 1-32]-111-9] 0 [0]0

Vay, phuong an t6i vu x = (0,0, 8) v& fiun = —32.

Nhan xét 3.2.9. Budc 2 két thic pha 1, tuy co s6 con bién gid nhung gia tri bang

12 0. Do d6, ta tim duge phuong an cuc bién suy bién cho bai toan goc.

Thuat toan danh thué (Thuat toén bai toan(M)).
Bai toan M-16n
Ta c6 thé két hop hai pha ctia phuong phap hai pha thanh mot nhd phuong
phap danh thué vao bién giad. T bai todn xuat phat dang chinh téc, ta lap bai
toan M-16n nhu sau.
F(z,w) = c'a + M(Tni1, Tpios oy Tnpm) — Mmin
Az +w =0

r=20w=0



Trong d6 w = (Tp41, Tna2s - oy Tontm)s Tndls Tnt2s - - - » Tnim gO1 1A cac bién gia.
M 1a s6 duong rat 16n (16n hon bat ¢t s6 nao can so sanh). Ung v6i mdi bién gia
thi ¢6 hé s6 ham muc tiéu ctia n6 14 M, nhu 13 sy danh thué vao bién gia.

Mboi lién hé bai toan goc va bai toan M-16n

Dinh 1y 3.2.10 (Quan hé giita bai toan gbéc va M-16n). Xem bai todn goc va

bar toan M -ldn tuong iung thi

(a) Néu bai toan goc cé phuong dan thi moi phuong dn cuc bién toi wu ciia bai todn

M-1én phai co w = 0.

(a) Néu bai toan goc cé phuong dn toi wu x thi bai todn M-lon phdi cé it phuong

an toi vu (z,0) va nguge lai.

Nhan xét 3.2.11. Nhu vay, dé giai bai toan gbc, ta co thé giai bai toan M-16n
tuong ting. Khi bai toan M-16n khong c¢6 phuong an hoac c¢6 phuong an cyc bién

t61 uwu (x, w).

Vé6i w # 0 thi bai toan goc khong c6 phuong an ndo cd; néu né c6 phuong an

t6i uu dang (z,0) thi z 1a phuong 4n t6i wu bai toan goc.
Thuat toan danh thué

(i) Lap bai toan M-l6n. Lap bién gid ting cho nhing véc to don vi con thiéu.
Lap bang don hinh xuat phap: Cac uéc luong c6 dang A; = oy + 3iM nén
tach ra hai dong. Dong trén 1 oy, dong dudi 1a ;. Ta c6 thé bo cot bién gia

khong lap.

(ii) Ap dung phuong phap don hinh giai.
Khi giai, so sanh cac uéc luong A; = oy + 3; M, ta ap dung theo quy tic:
(a) A; <0 néu B <0 hodc (3; =0 va a; <0).

(b) A; > 0néu B; > 0 hodic (8; =0 va a; > 0).



(C) A; < Aj néu G < ﬁj hoac (ﬁz = ﬁj va o < Oéj).

Dau hiéu bai toan gbc c¢6 tap phuong an réng 1a phuong an t6i wu clia bai

toan M-16n 1a (x,w) ma w # 0 hodc Fiym(z, w) == ag + BoM ma [y # 0.
Vi du 3.2.12. Giai quy hoach tuyén tinh sau:

f(x) = =321 + 22 + 3x3 — 4 — min

r1 +2x9 —x3 +x4=72
207 —6xo +3x3 +314=9

r1 —xo H4r3 —x4=206

r;>20,7=1,2,3,4
Giai
Ta chon bién gid s, x4, 17, ta c6 bai toan M-16n tuong ting sau

F(x) = —=3x1 + 22 + 323 — 24 + M (25 + 26 + 27) — min

Ty +2x9 —x3 Hrx4t+a5=2
2017 —6x9 +3x3 +3r4+26=09

ry —x9 “4r3 —x4+x7=06

2;20,j=1,234,56,7

Ta c6 cac bang don hinh.

Co|Co| 0 ]-3] 1 3 -1
sG | 20 | 2t | 2? | 23 't
M|A | 2]1] 2| -1 1
M|A|9]2]-6]| 3 3
M|A"| 6| 1]|-1] 1 -1
FlO|3 -1 -3 1
1714 |-5] 3 3

At 211] 2] 1 1
AS 1510 1]-10] 5 1



F | -6 0 [-70] -2

910 (-13] 7 | -1
AL 31110 1] 0 | 12
Al1]0] - 121] 02
AT 2]10|1| 0 |-24
F|6]0]|-7|] 0| -2

210 1] 0 | -24
AL1311]01] 0 | 12
AL 51000 1 | -46
A2 20| 1| 0 |-24
F|8|0| 0| 0 |-188

0[0| 0] 0 0

Vay, nghiém t6i uu bai toan z = (3,2,5,0) va fum = 8.
Vi du 3.2.13. Giai quy hoach tuyén tinh

f(z) =221 — 229 + 323 — min

{Zﬁ+2@a@<l

AN
Tr1 — T — 31’3 > 1
2, >0,j=1,23
Giai
Goi hai bién bit x4, 75, dua bai toan vé dang chinh tic va zg 14 bién gia, ta c6
bai toan M -16n sau.
F(z) =221 — 229 + 323 + Mxg — min

{ 201 +2x9 — 23+ 14 =1

$1—I2—3I3—{L’5—|—I6:1
2;>0,7=1,2,3,4,5,6

Ta c6 cac bang don hinh sau:



Co|Co| O | 2]-2| 3 0 |0

sG | 20 |2t | 2? | 2® | 2t | 2P
0A* 122 -1 110
M|AS| 1 |1[-1]| -3 0 |-1
Fl0/]-2]2]-3 0 |0

1 [1]-1] -3 0 |-1

AL10o5] 1] 11-05]051]0

AS105] 0 |-2]-25[-05]-1
Fl 1,04 4 1 0
050 |-2]-25|-05]-1

Vay, bai todn da cho c6 tap phuong an rong. Do bai toan M-16n c6 phuong
an t6i uvu z = (0.5,0,0,0,0,0.5) c6 bién gid xg = 0.5 > 0.

3.3. Bai tap chuong 3

Bai 3.1. Cho bai toan quy hoach tuyén tinh:

3r1 + 229 4+ dxr3 — 224 — min (331)
T —|—7$3 —31‘4 =7
Ty —2w5 44 1 2;>0,j=1,2345 (332

333'3 —Z4 +5 =16

(a) Tim phuong an cyc bién z tng véi co sd A3, A%, A5

(b) Ddi véi phuong an cuc bién & hay tinh cac ude luong A;,j =1,2,3,4,5. Tu

d6 suy ra tinh toi vu cta z.

Bai 3.2. Giai cac bai toan quy hoach sau bang thuat toan don hinh (tén goi chung
cho thuat todn don hinh gbc, thuat toan hai pha, thuat toan bai toan M va ca

thuat toan don hinh d6i ngau)



(a) f(x) =3x1 + 229 + drs — 224 — min
1 +Tx3 —31x4 =7
To —2r3 +T4 =1
3rg —x4 +x5 =16
2, >0,j=1,234,5.
(b) f(z) =3z + 3x2 + 223 + Tz4 — max
{ 301 421y +ws +3z4 421 <15
r1 +2x9 +x3 +4vy Hr5; <19
2;>0,j=1,234,5.

(c) f(x) =21 — 229 — min
{ —x1  Fro <2
T, —2x9 <3
r1 > 0,29 > 0.
(d) f(x) =2z + 429 + 23 + r4 — max
r1 +329 +ry <4
201 49 <3
Ty +4rs +ry4 <3

2;>0,5=1,2,3,4

(e) f(x)=—3x9+ 224+ 226 — min

1 +5x4 x5 +2x4 =10
To —r4 +x5 =3
€T3 —5(134 —3$5 +8.’,136 =1

z; >0,j=1,234,5,6.

(f) f(x) = —x1 4+ 29 — x3 — 14 + 225 + 226 — min

r1 +xo +x3 +I4 =10
) —xr3 +2r4 x5 =0
2ry +x3 +814 +x¢ = 30

z; >0,j=1,234,5,6.

(g) f(z) =21+ 29+ 23 — min



T1 — X4 —2.7}6 =5
) +2x4 —3x5 X6 =3
+r3 +2x4 —5r5 +6x5 =D
x> 0,j=1,2,3,4,5,6.

(h) f(x) =29 — 324 + x5 + 626 — min

1 —Xy —2x¢g =7
To +T3 41‘5 71E6 =9
€T 3£L’6 =4

z;>0,5=1,2,3,4,5,6.
Xuat phat tir phuong an cyc bien 7 = (1,4, 3,0,0,0)

(i) f(x) = —=bxy + x9 — 223 + bry — max
ry —x2 F2x3 <7
2x1 +r9 +3x3 —3r4 <9
3r1 —2x9 +4x3 4xy <30

z; >0,7=1,2,3,4.

(G) f(x)=—11x; 4+ 329 — z3+ 11lxg4 — min
r1 —x9 +4rs —3xy <5
T —2x3 —2xy <4

201 —x9 —x3 44 <6
r; >0,5=1,2,3,4.

Bai 3.3. Giai va bien luan bai toan sau theo tham sb ¢:
f(z) =2z + tog + x3 — min

6r; +8ry —2x3 <1

2017 —8xy +x3 <3

—X1 —5.’,132 +I3 SQ
x;>0,7=1,2,3.

Bai 3.4. Giai bai toan sau xuat phat tit phuong an cic bien T = (1, 2,0, 3)

f(z) =221 — 29 — 1523 + 424 — max



T +2x9 —x3 14 =38
—r1 419 4T3 —14 = —2

3r1 —x9 H4x3 +x4 =4
z;j >0,7=1,2,3,4.

Bai 3.5. Cho bai toan quy hoach

f(x) = =21 + 29 — 223 — 314 + 425 — min
31’2 —4$4 —1—31‘5 S 34
T, +4xo ‘x4 25 =24
Tx9 +2x4 —3xs; <12
1
- O
\ 2:L’2 +x3 21’5

z; >0,j=1,234,5.

(a) Hay giai bai toan trén bang thuat toan don hinh.

(b) Hay giai bai toan da cho khi ¢6 thém rang budc f(x) > —106.

Bai 3.6. Cho bai toan véi tham sb t

f(CL’) = —x1 + r3 — try — min
( —x1 +xo 12x3 —2twy +4xs =9
21 +8z3 +(1—t)xy +225 =14
T +(t—1)xy —3z5 =4
! + L 5
—x x ——r5 =
\ 572 3 575

2;>0,5=1,2,3,4,5.

(a) Biét ring 7 1a mot phuong an cue bién ting v6i co sd Al, A% A5, Hay lap

bang don hinh ting véi 7.



(b) Tu bang don hinh vita 1ap duge, hay tim tap tat ca cic gia tri clia t sao cho

7 la phuong an toi wu.

(c) Giai bai toan da cho khit=1vat=3.

Bai 3.7. Giai cac bai toan quy hoach tuyén tinh sau bang thuat toan hai pha

(a) f(z)=2x1 + 62 — bxs + x4 + 425 — min
r1 —4ry +2x3 —bdry +9x5 =3
r9 —3x3 +4x4 —dx5; =6
ro —x3 x4 —x5 =1
x; >0,7=1,2,3,4,5.
(b) f(z) =Tz + 29 — 4x3 — min
—6x7 +4z9 +5r3 > —20
r1 +2x9 Hx3 =38
3r1 —2x9y —x3 < —8
r; >0,7=1,2,3.
(¢) f(z)=—21+ 3z3 — x4 — min
1 —r3 +2r4 =1
2v1 +xo 4y —214 =2
3r1 +x9 +3x3 =3
r; >0,5=1,2,3,4.
(d) f(z) =z — 222+ 323 — min
2r;  4x9 +3x3 =2
21 +3x9  4dxg =1
r1 —wxy +3x3 <4

2;>0,5=1,2,3.

(e) f(z) =221+ 29 — 23 — 4z4 — max



p

1
—2

IN

201 +2x9 —x3

I —|—3$2 +x3

IN

IN

3r1 +4x9 —x3

3
0

Vv

X
L 3

Bai 3.8. Giai cac bai toan sau bang thuat toan M:

(a) f(x) =4x; + bxrg — 2x3 — min
T T9 +x3 <6
211 3ry —x3 =1
r1 +2x9 —x3 =0
r; >0,5=1,2,3.

(b) f(x) =21+ 29— x3 — min
261 —x9 Hx3 =2
4dr;1 —x9 +2x3 =1

r1 +2x9 —4dx3 <4
r; >0,5=1,2,3.

(c) f(z) =21 — 329 — max
4dr1 +3xy <12
—r1 4o <5

1 +d5ry <0

1 2 0.
(d) f(z) = —3x1 + 2x9 — max
I —t:L’Q S 1
—r1 +x9 >1
2, >0,j=1,23,4
(Bién luan theo tham s6 ¢ > 0).
(e) f(z) =bx1 —x9 + 23 — 1024 + Tx5 — max
31’1 —XT9 —I3 =4

x|y —Ty +I3 +x4 =

201 +x9 +2x3 x5 =7



2;>0,5=1,2,3,4,5.

(f) f(l’) = T4 — T35 — mMax

219 —T3 —I4 5 >0
211 +2x3 —x4 +x5 >0
Ty —21 —x4 +x5 >0
ry  +T2  +T3 =1

2, >0,j=1,2,3,4,5.

(g) f(x) = —3x1 + 29 + 33 — r4 — min
1 +2x9 —x3 +x4 =0
2r1 —2w9 +3r3 +314 =9

ry —x2 +2rx3 —x4 =6
z;j >0,7=1,2,3,4.





