ON THI CAO HOC

MON TOAN KINH TE
(GV: Tran Ngoc Hoi - 2008)

PHAN I: QUI HOACH TUYEN TINH

A - BAI TOAN QUI HOACH TUYEN TiNH

§1. MOT SO Vi DU VE BAI TOAN QHTT

1.1 Vi du 1. Mot xi nghiép can san xuat 3 loai banh: banh dau xanh, banh
thap cdm va banh déo. Luong nguyén liéu duong, dau cho mot banh méi loai; luong
du trif nguyén liéu; tién 14i cho mot banh madi loai dugc cho trong bang sau:

Nguyén | Banh dau Banh Banh déo | Lugng

liéu xanh thap cdm du trir
Puong 0,04kg 0,06 kg 0,05 kg | 500 kg
Dau 0,07kg 0 kg 0,02 kg | 300 kg
Lai 3 ngan 2 ngan 2,5 ngan

Hay lap mo6 hinh bai todn tim sd luong mdi loai banh can sdn xuat sao cho
khong bi dong vé nguyén liéu ma 1ai dat dugce cao nhat.
Giai. Goi x;, X9, X3 1an luot 12 s6 banh dau xanh, banh thip cdm va banh déo can
san xudt. Piéu kién: x; > 0 (j=1, 2, 3). Khi d6

1) Tién 14i thu duoc 1a: f(x) = f(x1,X9,X3)= 3X; + 2Xs + 2,5%3 (ngan).

2) Luong duong duge st dung la: 0,04x; + 0,06x, + 0,05x3 (kg)
Ta phéi cé 0,04x; + 0,06x3 + 0,05x3 < 500.

3) Lugng dau dugce st dung la: 0,07x; + 0,02x5 (kg)
Ta phai c6 0,07x; + 0,02x3< 300.
Vay ta c6 mo hinh bai toan:



(1) f(x) = f(x1,X9,X3)= 3X; + 2X9 + 2,5Xg ------- > max
Vé6i diéu kién:

@ 0,04x, + 0,06x, + 0,05x, < 500;
0,07x1 + 0,02x3 < 300.
(3) x; > 0 (j=1, 2, 3)

Ta néi day 12 mot bai todn qui hoach tuyén tinh 3 4n tim max cia ham muc
tiéu f(x) = 3x; + 2x9 + 2,5%3 .

1.2 Vi du 2. Ta can van chuyén vat liéu xay dung tir hai kho K; va K, dén ba
cong trudng xay dung C;, Cs, Cs. Tong s6 vat liéu c6 & mdi kho, tong s6 vat liéu
yéu cu ¢ mdi cong truong, cing nhu khodng cach tir mdi kho dén mdi cong trudng
duge cho trong bang sau:

Cu ly C1 C2 C3
CT 15T 25T 20T
Kho
K1: 20T 5km 2km 3km

X11 X12 X13
K2: 40T 4km 3km 1km
X21 X22 X23

Hay lap k& hoach van chuyén sao cho:
- Céc kho giai phong hét hang;
- Céc cong truong nhan da vat liéu can thiét;
- Téng s6 T(tdn)x km phai thuc hién 14 nhé nhat.
Giai. Goi x; 1a s6 tdn vat liéu s& van chuyén tif kho K; dén cong truong C;. Diéu
kién: x;; > 0 (i= 1, 2; j=1, 2, 3). Khi d6
1) Tong s6 Tx km phai thuc hién 1a:
f(x) = Bx11 + 2X19 + 3X13 + 4X91 + 3Xog + Xo3.
2) Téng s6 tan vat liéu dugc van chuyén tir kho K; dén cac cong truong la xi; +
X19 + X13.
Dé giai phong hét vat liéu, ta phai c6 xi; + X12 + X153 = 20.

3) Téng s6 tan vat liéu dugc van chuyén tir kho Ky d&n cac cong truong 1a xo; +
X929 + Xo3.



Dé gidi phéng hét vat liéu, ta phai c¢6 Xo; + Xog + Xo3 = 40.

4) Téng s6 tan vat liéu duge van chuyén vé cong truong C; 1a X171 + Xor.
bé Cl nhan du Vét héu , ta phél co X111+ Xo1 = 15.

5) Tong s6 tan vat liéu dugc van chuyén vé cong trudng Cs 14 Xi9 + Xoo.
Dé Cz Ilhé:ll’l dua Vét héu , ta phél co X192 + X99 = 25.

6) Tong s6 tdn vat lieu dugc van chuyén vé cong truong Cs 1a X3+ Xos.
Dé Cs nhan di vat liéu , ta phéi c6 x5+ Xo3 = 20.

Vay ta c6 mo hinh bai toan:

(1) f(X) = 5X11 + 2X12 + 3X13 + 4X21 + 3X22 + Xg9g3 -==---- > min
Vé6i diéu kién:

X, + Xy, + X5 = 20;

Xy + X9y + Xo3 = 40;

(2)1%,, + X, = 15;

X, + X, = 25;

X3 + X,y = 20.
(3) x; =0 (i=1, 2; j=1, 2, 3).

Ta néi day 1a mot bai toan qui hoach tuyén tinh 6 4n tim min cia ham muc
tiéu f(X) = 5X11 + 2X12 + 3X13 + 4X21 + 3X22 + Xo3.

§2. PHAN LOAI DANG BAI TOAN QHTT
2.1. Dang tong qudt ctia bai toan QHTT

1) £ =3 cx, - min(max)
i1
el

>
j=1
@ Yax <b, (el)
i1
2

a,x.2b,, @{el,).

=1
B x,200Gedy); x,50(Ged,); x;tuyy (jedy);



- f(x) 1a ham muc tiéu;

- Iy, Is, Isroi nhau va Iyulyu I3={1,2,., m};

- Jq, do, J3 roi nhau va Jiu dyu Js=1{1,2,., n};

- A = (aj))mx: Ma tran hé sé rang budc;

- B = (by, by,.., bm): Vécto cac hé so tu do;

- C =(cy, Cgy..., Cm): Vécto hé so cac 4n trong ham muc tiéu;
- x = (X1, X9,.., Xp): Vécto cac 4n so.

e Mbi vécto x = (X1, Xo,., Xn) thoa (2) va (3) dugc goi 1a mot phuong an
(PA) cua bai toan.

e Mbi phuong 4n x = (Xy, Xg,.., X,) thoa (1), nghia 1a tai d6 ham muc tiéu dat
gid tri nhé nhat (16n nhat) trén tap cdc phuong 4n, dudc goi 1a mot
phuong an t6i vu (PATU)cta bai toan.

e Gidi mot bai toan QHTT 1a di tim mot PATU cta né hodc chi ra riang bai
toan vo nghiém, nghia la khong c6 PATU.

2.2. Dang chinh tdc cia bai todn QHTT

1) £ =Y cx, - min(max)

(2) Z ainj = bi’ (1 = 1’ m)7

Nhan xét. Bai toan QHTT dang chinh tic 1a bai toan dang téng quat, trong dé
- Ca¢ rang buoc déu 1a phuong trinh.
- Céc 4n déu khong am.

Vi du: Bai toan sau c6 dang chinh téc:
(D f(x) = 2x, — 4%, — x, + 6x, > min
X, —4x, +x, = 12;
(2) <12x; -3x, +X; + X, = 3;
X, — X, — X5 — X, = —0.

3  x,20(j=14).



2.3. Dang chudn cta bai todn QHTT
Bai toan QHTT dang chuin la bai todn c6 dang chinh tic:

1) £ =Y ex, - min(max)

(2) Z ainj = bi’ (1 = 1’ m)7

trong dé

- Céac hé s6 tudo by, by,..., b, déu khong am.
- Trong ma tran hé s6 rang budc A = (aj)mm €6 day di m vécto cot don vi

€1, €9,..., €n.
1 0
1 0
€ = €9 = o0y € =
0 0 1

Khi dé

e Céc 4n tGng véi cac vécto cot don vi duge goi 1a cac An co ban. Cu thé 4n
tng v6i vécto cot don vi e 1a 4n co ban thy k.

e Mot phuong 4n ma céc 4n khong co ban déu biang 0 dugc goi 1 mot
phuong an co ban.

e Mot phuong 4n co ban c6 dd m thanh phan duong (nghia 12 moi 4n co ban
déu duong) dudc goi 1a khoéng suy bién. Ngugc lai, mot phuong 4n co ban
c6 it hon m thanh phan duong (nghia 14 cé it nhat mot 4n co ban bing 0)
dugc goi 1a suy bién.

Vi du. Xét bai toan QHTT sau:

1) f(x) = 2x, — 4x, — x; + 6%, + X5 + 4X;, > min
X, +X, +x, =12;

(2)  <{12x, + X, + X4 = 3;
X, +X, —X; —X, =06.

3  x,20(j=186).

ta thay bai toan trén da c6é dang chinh téc, hon nita,

- Céc hé so6 tudo by =12, by=3, by = 6 déu khong am.
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- Ma tran hé s6 rang budc A la:

10 0 110
A={12 0 1 0 0 1
11-1-12020

c6 chia day du 3 vécto cot don vi e; (cot 5), e (cot 6), e (cOt2).
Do d6 bai téan c6 dang chuédn, trong d6
e An co ban thd 1 1a xs.
e An co ban thd 2 1a xg.
e An co ban thid 3 1a xs.

Nhan xét. Trong bai téan trén, khi cho 4n co ban tht k = hé s6 tu do thd k, con
cac 4n khong co ban = 0, nghia 1a
X5 = 12; X = 3; X9 =6; x; =0; x3=0; x4 =0;
ta dugec mot phuong 4an co ban cua bai toan:
x =(0, 6,0, 0, 12, 3).

Phuong an nay khong suy bién vi c6 da 3 thanh phan duong. Ta goi day la phuong
an co ban ban dau cta bai toan.

Chu y. Tong quét, trong bai téan QHTT dang chudn bat ky, khi cho 4n co ban tha
k = hé s6 tu do tht k (k = 1, 2,.., m), con cdc an khong co ban = 0, ta dugc mot
phuong 4n co ban cha bai toan. Ta goi day 1a phuong an co ban ban dau cia
bai toan.

$3. BIEN DOI DANG BAI TOAN QHTT
3.1. Dang téng qudt — Dang chinh tdc
Ta c6 thé bién d6i bai toan QHTT dang téng quat vé dang chinh tic nhu
sau:

1. Khi gap rang budc dang
Z a;x; < b,
j=1



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

n
Zaijxj +X,,; = Db,
=1
2. Khi gip rang budc dang
n
2% 2 b,
=1
ta dua vao an phu x,, ; > 0 dé€ bién vé phuong trinh

;X — X = b;

-

J
3. Khi gip 4n x; < 0, ta d6i bién x; = - x{' v6i xi > 0.
. o A N 2 R [N ) » L2 .
4. Khi gap an x; tuy y, ta doi bién x; = xj - x;” v6i xi' > 0; xi 2 0.

Chu y. Khi tim dugec PATU cla bai toan dang chinh tic ta chi can tinh gia tri cta
c4dc 4n ban dau va bé di cac 4n phu, thi sé& duge PATU cta bai toan dang tong quat
da cho.

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

(1) f(x) = f(x1,%9,X3)= 3X1 + 2X5 + 2,5X3 ------- > max
4x, - 6%, + 5x, < 50;

(2) 7x, +X; 2= 30;
2x, + 3x, - bx, = -25.

(3) x; 2 0; x5 <0.

Giai.

- DPua vao 4n phu x4 > 0 dé bién bat phuong trinh
4X1 - 6X2 + 5X3 <50
vé phuong trinh 4x; - 6xs + 5X35 + X4 = 50.

- Dua vao 4n phu x5 > 0 dé bién bat phuong trinh
Tx1 + X3 2 30
vé phuong trinh  7x; + x3- x5 = 30.

- D6i bién xy = - X' V61 Xy’ > 0.
- Péi bién x3 = x5’ - x3"" V6i x3' > 0; x3"" > 0.

Ta dua bai toan vé dang chinh tac:

(1) f(x) = f(x1,X9,X3)= 3X; - 2%’ + 2,5 (X3’ - X3'") ------- > max



4x, + 6%, + 5(x';-x";) + x,= 50;

(2) 7x, + (x3-x";) - x; = 30;
2x, - 3x', - b(x',-x";) = -25.
(3) x120; X' 20;x3' 20; x3" 20; x4 20; x5 20.

3.2. Dang chinh tdc — Dang chudn.
Tir bai toan QHTT dang chinh téc ta c6 thé xay dung bai toan QHTT md rong
c6 dang chuin nhu sau:

1. Khi gip hé s6 tu do b; < 0 ta d6i dau hai v& clia rang budc thi i.

2. Khi ma tran hé s6 rang budc A khong chia vécto cot don vi tha k 1a
ey, ta dua vao 4n gid X, > 0 va cong thém 4&n gid x,, vao vé trai
cia phuong trinh rang budc thi k dé dugc phuong trinh rang budc
mdi:

n
D X + X, =hy
j=1
3. Ham muc tiéu mé rong f(X) duge x4y dung tit ham muc tiéu f(x) ban

dau nhu sau:

- Doi v6i bai todn min:
f(x) = f(x) + M(Q_ 4n gid)
- D0i vé6i bai todn max:
f(%) = f(x) - M(Y 4n gi)
trong d6 M 1a dai lugng duong rat 16n (16n hon bat ky s6 nao cho truée).

Vi du. Bién déi bai toan QHTT sau vé dang chuén:

(1) f(x) = f(x1,%9,X3) = 3X1 + 2X9 + 2X34+ X4 ------- > min
4x, - 6%, + 5%, = 50;

(2) X, +X; +x, =0;
2x, + 3x, - 5bx, = -25.

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

Giai. Bai toan trén da c6 dang chinh tic, trong d6 v& phai cla phuong trinh rang
budc thit bala -25 < 0. D6i ddu hai vé& cha phuong trinh nay ta duoc:

-2X1 - 3X2 + 5X3 = 25.
va (2 ) tré thanh



4x, - 6%, + 5%, = 50;
(2" X, + X; +x, = 0;
-2x; - 3X, + 5x; = 25.
Ma tran hé s6 rang budc l1a
4 -6 5 0)1 O
A= 7 01 100
-2 -3 5 0)0 1

Vi A con thiéu 2 vecto cot don vi 14 e; va e; nén bai todn chua c6 dang chuéan.
- Lap cac 4n gid x5 > 0, x> 0 va x4y dung bai toan md rong dang chuan nhu
sau:

f(X) = 3%+ 2% + 2X3+ X4+ Mxs+ Mxg ------- > min
4x, - 6%, + 5%, + X,= 50;
7x, +X; +x, =0;
-2X, - 3X, + 5X; + Xz= 25.
x;20(G=1,.,6).

Vi du. Bién d6i bai toan QHTT sau vé dang chuén:

(1) f(x) = f(x1,x9,X3) = 3X1 + 2Xo + 2X3+ X4 ------- > max
4x, - 6%, + 5%, = 50;

(2) X, +X; +Xx, =0;
2x, + 3x, - bx,; = -25.

(3) x,20@G=1,.,4)..

ta xay dung bai toan md rong dang chuidn nhu sau:

f(X) = 3x1 + 2%Xo + 2X3+ X4 - Mx5 - Mxg ------- > max
4x, - 6%, + 5X; + X;= 50;
X, +Xx; +x, =0;
-2x; - 3X, + X, + X = 25.
x;20(G=1,., 6).

3.3. Chii y.
e An phu: Dang téng qudt — Dang chinh tdc
e An gid : Dang chinh tdc — Dang chudn.



e An gid duoc dua vao mot cach “gia tao” cot d€ ma tran hé so6 rang budc cé
chita dua vécto cot don vi, né chi duge cong hinh thidc vao vé trai cia
phuong trinh rang budc va tao nén mot phuong trinh rang budc mdi.
Trong khi 4n phu bién mot bat phuong trinh thanh phuong trinh theo
ding logic toan hoc

e Trong ham muc tiéu mé rong, hé s6 clia cdc 4n gid déu bang M (d6i vé6i bai
todn min) hodc déu bing —M (d6i v6i bai todn max). Trong khi hé s6 cia
c4dc 4n phu déu bang 0 trong ham muc tiéu.

Vi du. Bién d6i bai toan QHTT sau vé dang chuén:

(1) f(x) = f(x1,X9,X3) = 3X1 + 2X9 + 2X3 4+ X4 ------- > min
- 9x, + 15x, < 50;

(2) - 6%, + 2x, = -120;
X, + 3%, - 0X; = —45.

(3) x;20(G=1,.4)

Giai. Truéc hét ta dua bai todn vé dang chinh tic bing cach cach dua vao 2 4n
phu x52>0 ;x5 2 0:

(1) f(x) = f(x1,X9,X3) = 3X1 + 2X9 + 2X3 4+ X4 ------- > min
- 9x, + 15x; + x; = 50;

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

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

Bai toan trén chua cé dang chuén.
Ta thay cdc vé& phai ctia cdc phuong trinh rang budc thi 2 va 3 déu 4&m nén bing
cach d6i dau hai vé& cta cac phuong trinh nay ta duoc:
- 9x, + 156x; + x, = 50;
2) 6x, - 2x, = 120;
-X, - 3X, + X, + X, =45.
Ma tran hé s6 rang budc la:
0 -9 15 0 1 0)0
A=l 0 0 6 -2 0 0|1
-1 -3 5 0 0 1)0

Vi A con thiéu 1 vecto cot don vi 1a e, nén bai toan chua c6 dang chuén.
- Lap 4n gid x; > 0 va x4y dung bai toan md rong dang chuan nhu sau:
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f(X) = 3x1 + 2%Xo + 2X3+ X4+ Mxy —----- > min
- 9%, + 156x, + X, = 50;
6x, - 2x, + x,= 120;
-X, - 3X, + 56X, + X, =45.
x20G=1,.T7.

3.3. Quan hé gitta bai todn xudt phdt va bai todn mé réong
Moi quan hé gitta Bai toan xudt phat (A) va Bai toan mé rong (B) nhu sau:
(B) V6 nghiém = (A) vd nghiém

Moi 4n gid = 0= Bd cac an gia, dugec PATU cuda (A).

(B) C6 nghiém

Cé6 it nhat mot 4n gid >0 = (A) khong c6 phuong 4n nao nén
v0 nghiém.

11



B- PHUONG PHAP DON HINH

§1. PHUONG PHAP DON HiNH GIAI BAI TOAN QHTT DANG CHUAN
1.1.Thudt todn gidi bai todn min:
Xét bai toan QHTT dang chuén:

1) £ =>cx - min
=1

a,X, +a,X, +...+a, X, =b;
A, X, + 25X, +...+ 8, X = Dby;

(2)

a_ X, +a_,X,+..+a_ X =Db_.

3 x,20(j=1n).
Qua mot s6 hitu han cdc budc sau day ta sé giai dugc bai toan QHTT trén, nghia la
chiing t6 dugc rang bai todn vé nghiém hoic chi ra duge mot phuong an t6i uu cia
bai toan.
Budéce 1: Lap bang don hinh dau tién:

X4c dinh céc 4n co ban 1, 2,.., m lan lugt 1a X; 3% ;.5%; VA lap bang don hinh

dau tién:

A d
Hé | An co | Phuong | ¢; | ..... Cy | ceeee Cn

~ Pd 2
s6 | ban an X1 | eeees Xy | eeees X, | M
cil Xil b1 A1 | eeees Ay | eeees Ain
cir Xir br ar1 | ..... al | ..... arn kr*
clm le bm aml ..... amv ..... amn

f(X) fo Al ----- AV(\ 00000 An

trong dé
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f, = c, b, + Ci2b2 +..+¢; b

[= (cot Heé s6)(cot Phuong an)]

Aj=c; 8 +¢ ay +...+¢ 8, —C (j=1,n)

m J

= (cot H s6) (¢t x,) - ¢.]

Budéc 2: Nhan dinh tinh t6i uu.
1) Néu A; <0 voi moi j = 1,., n, thi phuong dn co bén ban dau % (x° 6
thanh phan thd i, 1a X?k = b, , con cdc thanh phan khdc bang 0) la mot
phuong dn t6i uu cia bai todn min dang xét vdi f(x°) = f,.
2) Néu ton tai A, > 0 sao cho a;, <0 voi moi i = 1,., m, thi bai todn min
dang xét v6 nghiém, nghia la khéng c6 phuong dn téi uu nao.
3) Néu hai truong hop trén déu khong xdy ra, nghia la ton tai A,> 0, va VO
moi j ma 4; > 0 déu ton tai i sao cho a;; > 0, thi sang budc 3.
Budc 3: Tim an dua vao hé an co ban
Trong tat cd cdc 4; > 0, ta chon 4, > 0 16n nhat [Ta ddnh d4u * cho 4, duong 16n
nh4t trong bang]. Khi d6, x, 14 4n ma ta sé dua vao hé 4n co ban.

Budéc 4: Tim an dua ra khéi hé an co ban.

Lap cactis6 A, = —5 v6i moi k ma a,, >0 va ghi vao cot A; clia bang. X4c

Ay

v

dinh

A, = ——_ a,, >0}
ay

v

[Ta d4nh d4u * cho A, nhé nhat trong bang]l. Khi d6 x, 12 &n ma ta sé dua ra khéi
hé 4n co ban.

Buéc 5: Tim phan td chét.

Phan ti chéot 1a hé s6 a,y 6 cot v (cot chda A*), hang r (hang chia A,*) [Ta déng
khung phan ti chét a,.].

Buéc 6: Bién doi bang.
1) Trong cot An co ban ta thay x, bang x,. Trong cot Hé sd ta thay c,
bang cy.

2) Dung phép bién d6i h_:= —, nghia 1a hang r mdi = hang r ci (cla ma

tran b6 sung cac phuong trinh rang budc) chia cho phan ti chéot a, .
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3) V6i cac hang i (i # r) (cia ma tran bé sung cdc phuong trinh rang budc) ta
dung phép bién doi
h;:=h;-a;h,,
nghia la (hang i méi) = (hang i ch) — a;(hang r méi).
4) Vé6i hang cudi cung cta bang (gom f(x), f, va cdc A;), ta dung phép bién ddi
h:=h_-Ah_,
nghia 1a (hang cudi méi) = (hang cudi cii)-Ay(hang r mdéi).

Buéc 7: Quay vé Buéc 2.

a) Trong Budc 3, néu c6 nhiéu 4, > 0 16n nhat thi ta chi chon mot trong s&
d6 dé danh dau * va xac dinh an dua vao tuong Ung.

b) Trong Buéc 4, néu c6 nhiéu A, théa

A, = min{b—k ra, > 0}
Ay

v
thi ta chi chon mot trong s6 d6 dé& danh dau * va xac dinh 4n dua ra
tuong Ung.

c) Trong Budc 6, cac phép bién d6i tir 2) dén 4) c6 thé duge thuc hién bing
phuong phap “dudng chéo hinh chit nhat” nhu sau:

Cu Mdi
Hang r a,; 1
Hfﬂngl 5 ﬂ
i
Hangr a, ... Ay By s 1
+
Hang cubi A e Ay Al - gy l]
Ary

d) Trong Bu6c 6, hang cudi c6 thé dugc tinh nhd vao cdc hang trén cta bang
méi nhu khi lap bang don hinh dau tién & Budc 1.
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1.2. Thudt todn gidi bai toan max:

Doi v6i bai toan QHTT f(x) - max ta c6 thé chuyén vé bai toan min nhu
sau:

bat gx) = - f(x). Ta ¢c6 g(x) - min va

f(x) dat max tai x° < g(x) dat min tai x°.
Hon nita, khi d6 f(x%) = -g(x°).

Ngoai ra ta cling c6 thuat todn gidi truc ti€p bai todn max tuong tu nhu thuat
todn gidi bai todn min, nhung nhiing diéu kién vé cdc A; ¢ hang cudi s& hoan toan
ngudgc lai, cu thé c6 su thay d6i nhu sau:

a) Buéc 2 (Kiém tra tinh tdi uvu):

1) Néu 4A; > 0 vdi moi j = 1,.., n, thi phuong dan co bén ban dau x? (1a
phuong 4n c6 thanh phan thd i 1a X?k = b, , con cdc thanh phan khéc
bing 0) la moét phuong dn t6i uu cia bai todn max dang xét véi f(x°) =
fo

2) Néu ton tai A, < 0 sao cho a;, <0 véi moi i = 1,.., m, thi bai todn max
dang xét v6 nghiém, nghia la khoéng c6 phuong dn téi uu nao.

3) Néu hai truong hop trén déu khéng xdy ra, nghia la ton tai A, < 0, va
vdi moi j ma 4; < 0 déu ton tai i sao cho  a; > 0, thi sang Budc 3.

b) Buédc 3 (Tim an dua vao hé an co ban):

Trong tat ca cdc 4; < 0, ta chon 4,< 0 bé nhdét [Ta danh dau * cho 4, &m bé
nhat trong bang]. Khi d6, x, 12 4n ma ta sé& dua vao hé 4n co ban.

1.3. Mét sé vi du:
Vi du 1. Giai bai toan QHTT sau:

(1) f(x) = f(x1,X9,X3) = 2X; + DXy + 4X3+ X4- DXg ------- > min
X, - 6%, - 2x,- 9x, = 32;

1 3 .
(2) 2X, + X, + §X4+ 9% = 30;

3X, + X;+ X4 = 36.
3) x20(G=1,.6)

Giai. Bai toan trén c6 dang chinh tic véi cdac vé& phdi cla cdc phuong trinh rang
budc trong (2) déu khong am.

Ma tran hé s6 rang budc la:
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1 6 0 -2 -90
A=10 2 1 1/2 3/2 0
0 3 0 0 11

Vi A chda du 3 vecto cot don vi e (c6t 1), e, (cOt 3), e3 (cOt 6) nén bai toan c6 dang
chuén, trong dé

- An co ban thi 1 1a X1;

- An co ban thir 2 1a X3;

- An co ban thi 3 1a Xg.
Ta gidi bai toan bang phuong phap don hinh. Lap bang don hinh:

Hé Anco |Phuong| 2 | 5 | 4 | 1 | -5 | 0

s6 | ban an X1 | X» | X3 | X4 | X5 | X6 | M
% 32 160 2]9]0
X3 30 0 1 [ 12132 0
Xg 36 0 0 0 1 1
f(x) 184 0 -9 0 3 | -7 0

fy = 2.32 + 4.30 + 0.36 = 184;
Ar=As = Ag = 0;

Ay = 2.(-6) + 4.2 + 0.3 - 5 = -9;

Ay =2.(-2) + 4.(1/2) + 0.0 - 1 = -3;
As = 2.(-9) + 4.(3/2) + 0.1 — (-5) = -7.

Trong bang trén ta thay A; < 0 v6i moi j = 1, 2,.., 6, nén bai téan min dang xét c6
mot phuong an t6i uu 1a phuong 4n co ban ban dau x° dinh béi:

(x, = 32;
X, = 30;
|x, = 36;
X, =X, =X, =0.

\

véi f(x°) = 184.
K&t luan: Bai toan c6 phuong an t6i uu 1a x° = (32, 0, 30, 0, 0, 36)
véi f(x°) = 184.
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Vi du 2. Giai bai toan QHTT sau:

(1) fx) = f(x1,X9,X3) = 6X1 + X9 + X3+ 3X4 + X5- TXg ------ > min
-X; + X, - X, + X, =15
(2) 2%, - X; + 2x, =-9;

4%, + 2X,+ X5 - 3x4= 2.
3) x2>20(G=1,.,6).
Giai. Bai toan trén c6 dang chinh tic v6i v& phai cla phuong trinh rang budc thi
2 trong (2) 14 -9 < 0. D6i dau hai v& cta phuong trinh nay, ta dua vé bai toan

sau:
(1) fx) = f(x1,X9,X3) = 6X; + X9 + X3+ 3X4 + X5- TXg ------ > min
X, +X, - X, +X, =15
(2" 2%, + X, - 2% = 9;

4x, + 2X,+ X5 - 3Xg= 2.
3) %20 =1,.6).
-1 10 -1 0 1
Ma tran hé s6 rang budc la: A=|-2 01 0 0 -2
4 0 0 2 1 -3

Vi A chia da 3 vecto cot don vi eq (cot 2), e (cot 3), e3 (cot 5) nén bai toan c6 dang
chuén, trong dé6
- An co ban tha 11a Xg;
- An co ban thi 2 1a X3;
- An co ban thi 3 1a X5.
Ta gidi bai toan bing phuong phap don hinh.
Lap bang don hinh:

Hé | An co Phuong 6 1,13 |1]|-7
s6 | ban an X; | Xo | X3 | X4 | X5 | Xg | M
1 X 15 -1/1/0(-1|0
1 X3 9 2101 0 -2 Bang I
1 X5 2 41010 1]-3 hy:= hy+2h;
f(x) 26 500 /|-2|0|3*% hs:= h3+3h;
-7 Xg 15 -1{1|0|-1]0]1 h.:= h, - 3h;
1 X3 39 41211200 Bang 11
1 X5 47 1/3/0|-1{1]0
f(x) -19 2(-3/0/1[0]0
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Bang I: Ta tim duoc:
fo=1.15 + 1.9 + 1.2 = 26;

Ay = Az = As = 0;
Ai=1.(-1)+1.(-2)+14-6 =-5;
Ay=1.(1)+1.0+12-3=-2

Ag =11+ 1.(-2) + 1.(-3) - (-7) = 3.

Trong Bang I ta thiy ton tai Ag = 3 > 0 va trén cot tuong Ung cé a;3=1>0 (ass = -2,
ass = -3) nén ta chon 4n dua vao 1a xg, 4n dua ra 1a x,, phan t& chot 1a a;3=1. Sau
dé, bién doi Bang I bing cic phép bién déi ghi canh bang.

Bang II: Trong Bang II, ta thdy ton tai A, =1 >0 ma ay, <0 véimoij=1, 2, 3
(ayy= -1, agy = -2, az4 = -1) nén bai téan min dang xét vo nghiém.

Vi du 3. Giai bai toan QHTT sau:

(1) fx) = f(x1,X9,X3) = 3X; + 8%y + bx3 ------ > max
X, +3x, <4
(2) X, +2x;, < T

X, + 3X,+ 2x, < 12.
B3) x20G=1,2,3)

Giai. Chuyén vé bai toan min bang cach dat
g(x) = -f(x) = -3x; - 8xy - bx3
Ta c6 bai toan:

(1) g(x) = - 3x1 - 8xg- bxg ------ > min
X, +3x, <4

(2) {Xl +2x, < T;
X, + 3X,+ 2x, < 12.

3) x=20(G=1,23)

Bién ddi bai todn trén vé dang chinh tic bang cdch dua vao cic 4n phu x; > 0
G=4,5,6):

(1) g(x) = - 3x1 - 8%y - Hxg ------ > min
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X, +3x,+ X, =4
(2" X, + 2%, + X, = T,
X, + 3x,+ 2x,; + X, = 12.
3)x20@G=12,.6)
Bai toan dang chinh tdc trén cé cdc vé& phai cla cic phuong trinh rang budc trong
(2”) déu khong am.

Ma tran hé s6 rang budc la:

A=

—_
wWw o W
N DN O
oSO O =~
S = O
_ O O

~

Vi A chda du 3 vecto cot don vi eq (cot 4), e, (cOt 5), e3 (cot 6) nén bai toan c6 dang
chuén, trong dé6

- An co ban tht 11a Xy,

- An co ban thi 2 1a X5;

- An co ban thit 3 1a Xg.
Ta gidi bai toan bing phuong phap don hinh. Lap bang don hinh:

He An co Phuong | -3 | -8 |-5| 0 0 |0
so ban an X, | Xo |Xs| X4 | X5 | Xg A
0 X4 4 1 0| 1 0 | 0| an=4/3%
0 X5 7 1 o2 0 1 |0 Bang I
0 Xg 12 1 2 0 | 1| ag=12/3 | hy:=(1/3)h;
g(x) 0 3 |85 0| 0 |0 hs:= h; -3h,
-8 X5 4/3 1/3 o/ 13| 0 |o he:= h, - 8h;
0 X5 7 1 |0 0 1 | 0| Ap=17/2* |BangII
0 Xg 8 0 | 0|2] -1 | 0 |1]| ag=82 |hy=(1/2)h,
g(x) -32/3 1/3 | 0 |5 | -8/3 0 hs:= h;s - 2h,
-8 X5 4/3 /3 |10/ 1/3 0 he:= h, - 5h,
-5 X3 7/2 /2 {0 1| 0 |1/2]0 Bang III
0 Xg 1 1 l0lo| -1 | 1|1
g(x) -169/6 |-13/6| 0 | 0 | -8/3 | -5/2 | 0

Bang I: Ta tim dugec:
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go=0.4+ 0.7 + 0.12 = 0;

Ay = As = Ag = 0;
A1=01+01+01-(3) =3;
As =03 +0.0+0.3-(8)=8;
A3 =0.0+0.2+0.2-(-5)=5;

Trong Bang I ta thdy ton tai cdc A; > 0 1a: A; = 3, Ay = 8, A3 = 5 va trén mdi cot
tuong tng c6 hé s6 duong. Ta chon Ay = 8 duong 16n nhat va 4n dua vao 1a x,, khi
d6 trén cot tuong dng c6 cac hé s6 duong 1a a;o = 3, ags = 3 nén ta lap cac ti s6 A
= 4/3, A3 = 12/3. Ta chon ti s6 A; = 4/3 nhé nhat va 4n dua ra 1a x4, phan ti chot 1a
a;9=3. Sau d6, bién do6i Bang I bing cic phép bién déi ghi canh bang.

Bang II: Ly luan tuong tu nhu trén, ta thdy phuong an co badn ban dau trong
bang nay chua t6i uu va ciing khong c6 d4u hiéu cho thay bai toan vo nghiém. Bién
déi Bang II bang cac phép bién ddi ghi canh bang.

Bang III: Trong Bang III ta thdy A; < 0 v6i moi j = 1, 2,.., 6, nén bai téan min
dang xét c6 mot phuong 4n t6i uu 1a phuong 4n co ban ban dau x* dinh béi:

X, =4/3;

X, =17/2;

X, =15

X, =X, =X =0.

v6i g(x') = -169/6. Bé di cdc 4n phu, ta duge phuong dn t6i uu cta bai todn min 1a
x"=(x1,x9,x3)= (0, 4/3, 7/2) v6i g(x") = -169/6.

Két luan: Bai toan max da cho cé phuong an t6i uu la x°=(0, 4/3, 7/2) véi f(x°) =
169/6.

Vi du 4. Giai bai toan QHTT sau:

(1) fx) = f(x1,X9,X3) = -2X1 + 6X9 + 4X3 - 2X4 + 3X5 ------ > max
X, + 2%, + 4x,= 52;

(2) 4x, + 2x, + X,= 60;
3X,+ X, = 36.

3) x20(1<j<5)

Giai. Bai toan trén c6 dang chinh tic vé6i cdc vé phdi cha cdc phuong trinh rang
budc trong (2) déu khong am.

20



Ma tran hé s6 rang budc la:

A =

S O =
w = N
S DN
S = O

0
0
1

N

Vi A chda da 3 vecto cot don vi e (cot 1
chuén, trong dé6

- An co ban thi 1 1a X1;

- An co ban tht 2 1a X4;

- An co ban tht 3 1a X5.

, €2 (cot 4), e3 (cot 5) nén bai toan c6 dang

Ta gidi bai toan bang phuong phap don hinh. Lap bang don hinh:

Hé |[Anco|Phuong| -2 | 6 | 4 | -2 |3
s6 | ban an X; | Xo | X3 | X4 | X5 Ai
2| x 52 2 0 | 0|A =52/4*
2| x, 60 2 | 1|0/ =602 |BangI
3| xs 36 o | o1 hy:=(1/4)h,
f(x) -116 0 9 |-16%| 0 | O hg:= hy - 2h;
4 X3 13 1/4 1172 1 0 | 0| A=18.2 | he:=h,+16h,
2| xg 34 | -1/2 0 | 1 |0 |i=234/3*| Bang II
3 | x4 36 0 | 3] 0 | 0|1]as=36/3]hu=(1/3)h,
f(x) 92 4 |-1*| 0 0 |0 hi:=h; - (1/2)hy
4 X3 22/3 173 | 0 1 [-1/6|0 hs:= hs — 3hy
Xy 34/3 -1/6 | 1 0 1/73 | 0 h.=h, + hy
X5 2 172 | 0 0 -1 |1 Bang III
f(x) 310/3 |23/6 | 0 0 1/3 | 0

Bang I: Ta tim duoc:
fo = -2.52 - 2.60 + 3.36 = -116;

Ay =Ay = A5 =0;

Ap=-22-24+33-6=-9;
A3 =-24-22+30-4=-16.
Trong Bang I, ta thdy ton tai cdc A; < 0 1a: Ay = -9, A3 = -16 va trén mbi cot tuong

ting ¢c6 hé s6 duong. Ta chon A; = -16 4&m nhé nhat va 4n dua vao 1a x3, khi d6
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trén cot tuong dng cé cac hé sd duong la a;3= 4, a3 = 2 nén ta lap cac ti s6 A; =
52/4, Lo = 60/2. Ta chon ti s6 A; = 52/4 nhé nhat va 4n dua ra 1a x;, phan t chot 1a
a;s= 4. Sau d6, bién d6i Bang I bang ciac phép bién ddi ghi canh bang.

Bang II: Ly luan tuong tu nhu trén, ta thdy phuong an co badn ban dau trong
bang nay chua t6i uu va cling khong c6 dau hiéu cho thay bai toan vd nghiém. Bién
déi Bang II bang cac phép bién ddi ghi canh bang.

Bang III: Trong Bang III ta thdy A; > 0 v6i moi j = 1, 2,.., 5, nén bai téan max
dang xét c6 mot phuong 4n t6i uu 1a phuong 4n co ban ban dau x° dinh béi:

X, =22/ 3;
X, =34/ 3;
X, = 2;

x, =x, =0.

vé6i f(x°) = 310/3.

K&t luan: Bai todn max da cho ¢6 phuong 4n t6i uu 1a x°=(0, 34/3, 22/3, 0, 2) véi
f(x°) = 310/3.

$2. PHUGNG PHAP DON HINH MG RONG GIAI BAI TOAN QHTT DANG
CHINH TAC

Thuat todn don hinh mé rong gidi bai toan QHTT dang chinh tdc tuong tu nhu
thuat toan don hinh gidi bai toan QHTT dang chuin, nhung c6 mot s6 diém can
cha y nhu sau:

1) Do ham muc tiéu mé rong 1a f(X) = f(x) + M(Z an gid) d6i v6i bai toan min,
vala f(X) = f(x) — M(Z an gid) d6i v6i bai todn max, nén trong cdc bang don
hinh, & cot Hé s6 c6 thé c6 cac hé s& phu thuoc M. Khi d6, 6 hang cudi géom
f(X);f, va cdc A;, cdc hé so sé c6 dang o; + BM, do d6 ngudi ta thudng chia
hang cudi thanh 2 hang nhé: Hang nhé trén ghi cdc s6 o;; Hang nhé trén ghi
cac s6 B;M. Cdc hang nay cling tudn thu cdc phép bién ddi cua bang giéng nhu
cac hang khac.

2) Vi M 1a mot dai luong duong rat 16n, nén khi so sanh cdc s6 dang o + PM va
o' + B'M, ta cé qui tic sau:
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'

o=aq;

oc+[3M=oc'+B'M<:>{

[B>B;
o,a' tuy y.
B=B5
o>a.

Do d6 khi xét ddu A;, hé s6 B; 6 hang nhé du6i duge xem xét trude; va chi khi
nao B; = 0, ta mdi xét dén hé s6 o; ¢ hang nhé trén. Tuong ty, khi so sdnh cac
A;, cdc hé s6 B; § hang nhd duéi duge so sanh trudc; va chi khi nao céc B; bing
nhau, ta mdi so sanh cdc hé s6 o; 6 hang nho trén.

0;
uy y.

Q ™

=+ V

a+pM>0<

0;
0.

K_J;\
=
Il

a >

a+BM>a'+p'M <

3) Trong bang don hinh diu tién, t4t ca cdc 4n gid ddu c6 trong cot An co ban (vi
ching déu 1a céc 4n co ban). Mbi khi mot 4n gid bi dua ra khéi hé 4n co ban
thi khong bao gio ta dua 4n gid d6 trd lai nifa, vi vay trong bang don hinh ta cé
thé bd di cdc cot tng véi cac 4n gia.

Vi du 1. Giai bai toan QHTT sau:
1 fx) =x, +2x, +x, - 5X, > min

-3x, -9x, =0;
(2) 1%, - Tx, - 5%,- 2x, = 5;
S N TR T
3 3 3 3 3

(3) x,20(1<j<5)
Giai. Bai toan trén cé dang chinh tic v6i vé& phdi cta phuong trinh rang budc

trong (2) déu khong am.
Ma tran hé s6 rang budc la:

-1/3 2/3 4/3 1/3
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A chtda vecto cot don vi ez (cot 1), khong chda cac vecto cot don vi e, e nén bai
todn chua c6 dang chudn. Ta dua vao cdc 4n gid x; > 0 (j = 6, 7) va lan lugt cong
Xg, X7 Va0 V& trai cua cdc phuong trinh rang budc thd 1, thd 2 dé€ xay dung bai
toan mé rong dang chuén:

1 X = X, + 2%, + X, — 56X, + Mx, + Mx, - min

-3x, - 9%, + x4 = 0;

(2) X, - 1X; - BX,- 2X, + X,= 5;
x - tx s 2x st 2
1 g™ g™ g™t g7 g’

(3) x20(1<j<T)
Khi d6 bai toan c6
- An co ban tha 11a Xg;
- An co ban tht 2 1a X7;
- An co ban thit 3 1a Xj.
Ta gidi bai toan bing phuong phap don hinh mé rong.
Lap bang don hinh:

Hé | Anco |Phuong | 1 | 2 0 1 -5
s6 | ban an X, | X X3 X, x5 | M
M | xg 0 0| o0 -3 -9 0
M| x; 5 -7 5 -2 Bang I
1 X, 2/3 | 1] - 2/3 4/3 | 13 hs:= hy+(1/3)hy
1/3
f(x) 213 |0 - 2/3 1/3 |16/3 hei:= hei+(7/3)hy
73 hez:= he-M.h,
5M |0 |M*| -10M | -14M |-2M
M| xg 0 0|0 -3 -9 0
2 Xz 5 0|1 -7 -5 -2 Bang II
X, 73 |10 | -53 /3 | -1/3
f(%) 37/3 (0| 0 | -47/3 | -34/3 | 2/3
0 0| 0| -3sM 9M | 0

Bang I: Ta tim duoc:
fo =M.O+M.5+1.(2/3)=2/3+5M;

A1=O;
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As = M.O + M.1 + 1.(-1/3) -2 = -7/3 + M;
Az = M.(-3) + M.(-7) + 1.(2/3) - 0 = 2/3 - 10M;
Ay = M.(-9) + M.(-5) + 1.(4/3) - 1 =1/3 - 14M;
As = M.O + M.(-2) + 1.( 1/3) - 5= 16/3 - 2M.
Trong Bang I ta thdy ton tai duy nhdt mot A; > 0 la: Ay = -7/3 + M > 0 va trén cot
tuong tng chi c6 mot hé s6 duong 12 as=1>0 nén ta chon 4n dua vao 1a x,, 4n dua
ra l1a x;, phan ti chot 14 ase=1. Sau d6, bién d6i Bang I bang c4c phép bién ddi ghi
canh bang.
Bang II: Trong Bang II, ta thay ton tai As =2/3 >0 maaz<0véimoij=1,2 3
(a;s= 0, ags = -2, ags = -1/3) nén bai téan min md rong vé nghiém. Suy ra bai toan
min xudt phat ciing vo nghiém.
Két luan: Bai toan da cho khong c6 phuong 4n t6i uu.
Vi du 2. Giai bai toan QHTT sau:
1) f(x)=-2x, —-4x, + 2x, > max

X,- 2X, + X, = 27;
(2) 2%, + X, + 2x, = 50;

X, - X, —X;<18.
3 x,20 (j=L3)

Giai. Bién do6i bai toan trén vé dang chinh tic biang cach dua va 4n phu x4 > 0:

1) f(x)=-2x, —-4x, + 2X, > max
X,- 2X, + X, = 27,

(2" 2x, + x, + 2x, = 50;
X, - X, —X;+Xx, =18

3) %20 (j=14)

Céc vé& phai cia phuong trinh rang budc trong (2’) déu khong am.
Ma tran hé s6 rang budc la:

1 -2 10
A=12 1 2 0
1 -1 -1 1

A chiaa vecto cot don vi ez (cot 4), khong chda cac vecto cot don vi e, e nén bai
todn chua c6 dang chuéin. Ta dua vao cdc 8n gid x;>0 (j = 5, 6) va lan lugt cong
X5, Xg Va0 V& trai cua cac phuong trinh rang bugc thi 1, thi 2 dé xay dung bai toan
md rong dang chuén:
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f(%) = -2x, — 4%, + 2%, - Mx, - Mx, — max

")

X,- 2X, + X; + X, = 27,

2" 2%, + X, + 2%, + X, = 50;
X, - X, —X;+Xx, =18.
3 x,20 (j=1,6)

Khi d6 bai toan c¢6
- An co ban th 1 1a X5,
- An co ban thd 2 1a Xg;
- An co ban tht 3 1a Xy.

Ta gidi bai todn bing phuong phap don hinh mé rong. Lap bang don hinh:

Hé so | An co | Phuong | -2 -4 2 0
ban an X; | X X3 | X4 A
M X5 27 1| -2 1 |0 | a=271
M Xg 50 2 | 1 0 | Ae=50/2%
0 X4 18 1| -1 | -1 |1
f(%) 0 2 | 4 2 |0
77TM |-8M| M | -3M*| 0
M X5 2 0 [-52] 0 |0
X3 25 1 | 12| 1 |0
X4 43 2 [-12] 0o |1
f(x) 50 4 5 0 |0
-2M 0 [5M/2| 0 |0

Bang I: Ta tim duoc:

f, = -M.27 - M.50 + 0.18 = -77M;
Ay = 0;

A =-M.1-M.2+0.1-(2)=2-3M;

Ag = -M.(-2) - M.1+ 0.(-1) — (-4) =4 + M;
Ag=-M.1-M.2+ 0.(-1) — 2 =-2 - 3M.

Trong Béang I ta thdy ton tai cdc A; < 01a: A; =2 -3M < 0, A3 = -2 -3M < 0 va trén
-2 -3M duong 16n nhat va an
dua vao 1a x5, khi d6 trén cot tuong tng cé cdc hé sd duong 1a a;3=1 >0, ags= 2 >
0. Ta lap cac ti s6 A= 27/1, hy = 50/2; chon ti s6 Ay = 25 nhé nhat va 4n dua ra la

moi cot tuong tng c6 hé so6 duong. Ta chon A3
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Bang I
hy:=(1/2)hy

hy:= h;+ hy

hs:= h3+ hs
hei:= he+2hy
heo:= he+ 3M.hy
Bang II



Xg, phan ti chot 14 ass = 2. Sau d6, bién d6i Bang I bing cdc phép bién ddi ghi
canh bang:

Bang II: Trong Bang II ta thdy A; > 0 v6i moi j = 1, 2, 3, 4, nén bai todn md rong
max ¢6 mdt phuong 4n t6i uu 1a phuong 4n cd ban ban diu X° dinh béi:

Xy = 2;
X, = 25;
<X4=43;
X, =X, =X, =0.

véi £(x°) =50 - 2M.
Vi bai todn md rong max cé6 phuong an toi uu la x° = (0, 0, 25, 43, 2, 0), trong d6
an gid x5 = 2 > 0 nén bai toan max xuit phat khong cé phuong an nio.

Két luan: Bai toan da cho khong c6 phuong 4n nao va do dé6 khong c6 phuong an
to1 uu.
Vi du 3. Giai bai toan QHTT sau:

1 f(x)=-16x, + 7x, + 9x, > min

2yl x =L
(2) 37t 37 7?3
-5x, + 5%, =T1.

3 %20 (j=13)

Giai. Bai toan trén c6 dang chinh tic v6i vé& phdi cta phuong trinh rang budc
trong (2) déu khong am.
Ma tran hé s6 rang budc la:

2 1
|

A=l 3 3
5 50

A chaa vecto cot don vi e; (cot 3), khong chida vecto cot don vi e;, nén bai toan
chua c6 dang chudn. Ta dua vao 4n gid x4 >0 va x4 vao vé trai cia phuong trinh
rang budc thi 2 dé xay dung bai toan mé rong dang chuin:
1) fx) =-16x, + 7x, + 9x; + Mx, —» min
2 1 X, + X, = 1.

(2" 3 37 7 g

-bx, + 5%, +x,=17.
3) x20 (j=14)

Khi d6 bai toan co6
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- An co ban thi 1 1a X3;
- An co ban tht 2 1a x,.

Ta gidi bai todn bang phuong phap don hinh mé rong. Lap bang don hinh:

Hé s6 | An co | Phuong | -16 719
ban an X, Xy | X3 | M
9 X3 1/3 2/3 | -3 1 Bang I
M X4 7 -5 0 hy:=(1/5)hs
f(%) 3 10 [-10 | 0 hy:= hi+ (1/3)h,
™ -5M |[5M*| 0 h.;:= h,;+10h,
X3 4/5 -1 0 | 1 hes:= heo - 5M.h,
Xo 7/5 -1 0 Bang 11
f(%) 17 0 0|0

Bang I: Ta tim duoc:

£ =9.(1/3) + M.7 = 3 + TM;

Ag = 0,

A1 = 9.(-2/3) + M.(-5) — (-16) = 10 — 5M;

As =9.(-1/3) + M.5 — 7 =-10 + 5M.

Trong Bang I, ta thdy ton tai duy nhdt mot A; > 0 1a: Ay = -10 + 5M > 0 va trén
cot tuong tng chi c6 mot hé sé duong 1a az=5>0 nén ta chon 4n dua vao la x,, 4n
dua ra 1a x4, phan ti chot 1a agp=5. Sau d6, bién d6i Bang I bing cic phép bién
déi ghi canh bang.

Bang II: Trong Bang II ta thdy A < 0 v6i moi j = 1, 2, 3 nén bai todn md rong
min c6 mot phuong dn t6i uu 1a phuong 4n co ban ban ddu X° dinh béi:

X, =4/5;
X, =7/5;
x, =%, =0.

véi F(x°) =17.

Bai todn mé rong f(X) — min c¢6 phuong 4n t6i uu 1a X° = (0, 7/5, 4/5, 0), trong d6
an gia duy nhat x, = 0 nén bai todn f(x) - min xuit phat c6 phuong an t6i uu la
x’= (0, 7/5, 4/5) v6i  f(x°) = 17.
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K&t luan: Bai toan da cho c¢6 phuong 4n t6i uu 1a x° = (0, 7/5, 4/5) véi f(x°) = 17.

Vi du 4. Giai bai toan QHTT sau:
1 f(x)=-2x, + 3x, — 3x; > max

3X,- X, <12
(2) X, +2x, -X; > 1;

X, - X, —Xz=3.
3 %20 (j=13)
Giai. Chuyén vé bai toan min bang cach dat

g(x) = -f(x) = -2x1 + 3xy - 3X3

Ta cé bai toan:

1) g =2x, - 3%, +3x; > min
3x,- x, <12;
(2) X, + 2%, -X; > 1;
X, - X, —X;=3.
® x20 (=13
Bién d6i bai toan trén vé dang chinh tic bing cach dua va 4n phu x4 > 0, x5 > 0:
1) gk =2x, -3x, +3x; > min
3X,- X, + X, =12;
2 X, + 2%, - X3 - X, = 1;
X, -X, —Xz=3.
3) x,20 (j=15)
Céc vé& phai cia phuong trinh rang budc trong (2’) déu khong am.
Ma tran hé s6 rang budc la:
3 -1 01 O
A=/1 2 -1 0 -1
1 -1 -1 0 O
A chida vecto cot don vi e (cot 4), khong chda cac vecto cot don vi e;, es nén bai
todn chua c6 dang chuéin. Ta dua vao cdc 4n gia x;20 (j =6, 7) va lan lugt cong
Xg, X7 Va0 V& trai cia cac phuong trinh rang budc thi 2, tha 3 dé xay dung bai toan
mé rong dang chuan:
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1" g =2x, -3x, +3x, + Mx, + Mx, - min
3X,- X, + X, =12;
(2" X, +2X, -X; - X, + X, = 1
X, -X, —X;+X, =3.
3 x,20 (G=L7
Khi d6 bai todn c6
- An co ban tha 1 1a xg;
- An co ban tha 2 14 xg;
- An co ban thd 3 1a x;.

Ta gidi bai toan bing phuong phéap don hinh mé rong. Lap bang don hinh:
Hé [Anco|Phuong| 2 | -3 | 3 | 0 | 0
s | ban an X, | Xo | X3 | X4 | X5 Ai
0 | x4 12 3 | -1 0 | 1|0 |anm=12/3
M | x¢ 1 2 | -1 | 0 | -1 |A=1/1% Bangl
M| x, 3 1 | -1 | -1 ] 0| 0 |a=81|hy=h;-3h,
g(x) 0 2| 3| -3 ]0]0 hs:= hs- hy
4M |2M* M [-2M | 0 |-M hei:= he;+2hy
0| x4 9 0 | 7] 3 | 1| 3| a=93|he=hs2Mh,
2 | x 1 1 | 2| -1 ] 0 |-1]|2%=21|BangIl
M| x; 2 0| -3] 0|0 hi:= h;-3h;
g(x) 2 0| 7| -5 |0 -2 ho:= ho+ h;
2M 0 [-3M| 0 | 0 |Mx he:= ha+2hs
Xy 3 0 1 0 heo:= ho-M.h;
X1 1 -1 -1 0 0 Bang III
X5 2 0 |-3] 0 |o0]1 hy:= (1/2)h;
g®) 6 0 |1*| -5 | 0|0 ho:= ho+ h;
3| x 3/2 0| 1 |32 |12]0 hs:= hs+3h,
2 | x; 9/2 1 o |12]|12]0 he= he- h;
X5 13/2 0| 0| 92 3821 Bang IV
g(x) 9/2 0 | 0 |-13/2|-1/2] 0
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Bang I: Ta tim duoc:

f,=0.12 + M.1 + M.3 = 4M;

Ay = 0;
A=03+M1+M1-2=-2+2M,;

Ag =0.(-1) + M.2 + M.(-1) - (-3) =3 + M;
As =0.0 + M.(-1) + M.(-1) - 3 = -3 - 2M;
As = 0.0 + M.(-1) + M.0 - 0 = -M.

Trong Béng I ta thdy ton tai cdc A; > 0 1a: A; = -2 +2M >0, A3 = 3 + M > 0 va trén
modi cot tuong ting c6 hé s6 duong. Ta chon A; = -2 +2M duong 16n nhat va 4n dua
vao 1a x;, khi d6 trén cot tuong dng cé cac hé s6 duong 1a a;;=3 >0, ag; =1 > 0,
as;=1> 0. Talap cdc ti s6 A; = 12/3, o= 1/1, A3 = 3/1; chon ti s6 Ay = 1 nhé nhat
va an dua ra la xg, phan ti chot 1a as; = 1. Sau d6, bién déi Bang I bing céac phép
bién do6i ghi canh bang.

Bang II va III: Ly luan tuong tu nhu trén, ta thay cac phuong 4n co ban ban dau
trong cac bang nay chua t6i uu va ciing khong c6 dau hiéu cho thay bai todn vo
nghiém. Bién d6i cac bang bang cac phép bién ddi ghi canh céc bang.

Bang IV: Trong Béng Iv ta thdy A; < 0 v6i moi j = 1, 2,..., 5, nén bai todn md rong
min ¢6 mot phuong 4n t6i uu 1a phuong 4n co ban ban dau X° dinh béi:

X, =3/2;
X, =9/2
X, =13/2;
X, =X, =Xz =X, =0.

v6i g(x°) =9/2.

Bai toan mé rong g(X) —» min c¢6 phuong 4n t6i uula X° = (9/2, 3/2, 0, 0, 13/2, 0,
0), trong d6 cdc 4n gid xg, X; déu bing 0 nén bai todn g(x) - min c¢6 phuong an
t61 uu 1a x° = (9/2, 3/2, 0) véi g(x°) = 9/2 (ta bd di cdc 4n phu x4, = 0, x5 = 13/2).

Két luan: Bai todn max da cho c6 phuong dn t6i uu 1la x° = (9/2, 3/2, 0) véi
f(x°) = -9/2.
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C - BAI TOAN POI NGAU

§1. PINH NGHIA BAI TOAN DOI NGAU.

Céap bai toan QHTT d6i ngau la cip bai téan c6 dang sau:

Bdi todn min Bd1 todn max
1y fix = C1¥y + Co¥n +..+C X — min (1 gly = bljrl + bgj.rg + ...+ bmj.rm — max
811 815 ¢ Ay v |f11 fm ey [ Fol €] [c1
(| %21 S22 nwl 812 822 7 %z |l 2| (2] |2
8m1 Bmz %1n Bzpn fpn A ¥m = n
* = 0 ¥1 = 0
X < <
@ |2 | =" (}\ el |20
X, tuy ¥ ¥ by ¥

trong d6 mdi cdp rang budc déi ngdu 1a mot cap gom: Rang budc thii i & bai
todn nay va Rang budc vé ddu ciia dn thi i cha bai toan kia.

Nhu vay, v6i qui ude:

e D01 v6i bai todn min modt rang budc duge goi 1a bdt phuong trinh rang
bujc tuong thich néu c6 dang >, 1a bdt phuong trinh rang bubc khéng
tuong thich néu c6 dang <.

e D0oi v6i bai todn max mot rang budc duge goi 1a bdt phuong trinh rang
budc tuong thich néu c6 dang <, 1a bdt phuong trinh rang budc khéng
tuong thich néu c6 dang >.

Bat phuong trinh Bat phuong trinh
rang budc tuong thich | 34,5 buoe khong tuong thich
Bai toan min 2 <
Baitoan max < 2

trong cip bai toan d6i ngau, ta cé:

1) S6 4n cha bai toan nay bang sd rang budc cta bai toan kia.
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2) Bai toan nay tim min (max) thi bai todn kia tim max (min). Hé s6 cta cac
an s6 trong ham muc tiéu & bai toan nay chinh la céc hé s6 & vé& phai cia
cac rang bubc ¢ bai toan kia.

3) Ma tran hé sé rang budc clia bai todn nay biang chuyén vi cia ma tran hé so
rang budc caa bai toan kia.

4) Trong mbdi cdp rang budc déi ngdu céc tinh chat sau duge théa:

Rang budc cua bai toan nay An cia bai toan kia
B4t phuong trinh rang budc tuong thich >0
B4t phuong trinh rang budc khong tuong thich <0
Phuong trinh Tuy y

Nhu vay, xét bai toan (I) (khéng phan biét min hay max) theo n 4n x;, Xo,...,
X, V61 m rang budc. Bai toan (II) d6i ngdu m an yi, ys,..., Ym VOi n rang budc.
Dé 1ap bai toan (II) ta dua vao cac tinh chat 1, 2, 3 dé 1ap ham muc tiéu, x4c
dinh cdc hé s6 rang budc, con dé xdc dinh cac rang buodc 1a bat phuong trinh
loai gi hay 1a phuong trinh cling nhu dé xac dinh d4u cla cac 4n, ta dua vao
tinh chat 4, cu thé nhu sau:
e N&u &n x; > 0 thi rang budc thi j cia bai toan (II) 1a b4t phuong trinh
rang budc tuong thich.
e Néu 4n x; < 0 thi rang budc thd j cia bai todn (II) 1a bat phuong trinh
rang budc khong tuong thich .
e N&éu 4n x; tiy y thi rang budc thd j cia bai todn (II) 1a phuong trinh.
e Néu rang budc thd i cua bai toan (I) 1a bat phuong trinh rang budc tuong
thich thi 4n y; > 0.
e Néu rang budc thd i cha bai toan (I) 1a bat phuong trinh rang budc
khong tuong thich thi 4n y; < 0.
e N&u rang budc thd i cha bai todan (I) 1a phuong trinh thi 4n y; tuy y.

Vi du 1. Tim bai toan d6i ngiu cta bai toan sau:
(1) f(x) = f(x1, X9, X3, X4)= 3X1 + 2Xg - 5X3 + X4 ----> min
4x, - 6%, + 5%, - 5x, < 5H0;
(2) 7%, +x; +x, =30;
2x, + 3%, - dx, = -25.
(3) X1 2 O, Xg < 0.
(4)
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Giai. Ta thay bai toan min 4 an, 3 rang budc cé

Vécto hé so cac 4n trong ham muc tiéu 1a

C =(3,2,-5,1).
Ma tran hé s6 rang budc vé trai la
4 6 5 -5
A=7 0 1 1
2 3 -5 0
Vécto cac hé so tu do vé& phai la
50
B=| 30
-25

Rang buoc 1 1a bat phuong trinh rang budc khong tuong thich.
Rang budc 2 1a phuong trinh.

Rang budc 3 1a bat phuong trinh rang budc tuong thich.

x1 2 0;

X9 < 0;

X3 tuy y;

x4 tuyy.

Bai toan d6i ngau la:

(1) gx) = g(y1, y2, y3)= 50y; + 30ys — 25y5 ------- > max

(2"

(4y, + Ty, + 2y, < 3 (tuong thich);
-6y, + 3y, = 2 (khong tuong thich);

<5y1 + ¥, - 9Y;3= -5;

-5y, +y, = 1.

(3) y1<0;yatuy y; y32 0.

Vi du 2: Tim bai toan d6i ngiu cta bai toan sau:

(1) fx) = f(x1, X9, X3, X4)= 3X; + 2X3 - BX3 + X4 ----> max
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(2)

4x, - 6%, + 5%, - 5x, < 50;
7x, + X; +x, =30;
2%, + 3%, - bx, = -25.

(8) x120;x<0.

Giai. Ta thdy bai toan max 4 4n, 3 rang budc c6

Vécto hé so cac 4n trong ham muc tiéu 1a

C =(3,2,-5,1).
Ma tran hé s6 rang budc vé trai la
4 6 5 -5
A=7 0 1 1
2 3 -5 0
Vécto ciac hé so tu do vé& phai 1a
50
B=| 30
-25

Rang budc 1 1a bat phuong trinh rang budc tuong thich.

Rang budc 2 1a phuong trinh.

Rang budc 3 1a bat phuong trinh rang budc khong tuong thich.
x1 2 0;

X9 < 0;

X3 tuy y;

x4 tuyy.

Bai toan d6i ngau la:
(1) gly) = g(y1, y2, y3)= 50y; + 30ys — 25y5 ------- > min

29

4y, + Ty, + 2y, > 3 (tuong thich);
-6y, + 3y; <2 (khong tuong thich);
5y1 + ¥, - 9Y5 = -5;

-0y, +y, = 1.

(3") y120; yatuy y; y3< 0.
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§2. QUAN HE GITUA BAI TOAN GOC VA BAI TOAN POI NGAU

1) Néu bai toan d6i ngau khong c6 PATU thi bai toan goc cing khong cé
PATU.

2) Néu bai toan d6i ngiu c¢6 PATU la y° = (y?,y9J,...,y%) thi bai todn goc cling
khong c¢6 PATU. Ta xdc dinh PATU x° = (x},x),...,x°) cta bai toan goc dua
vao cdc tinh chat sau:

a) Tai phuong an y° = (y),y5,...,y%), néu trong rang budc thi j cua bai toan

doi ngau khong xay ra dau =, nghia 1a Z aijy? #¢C;, thitacé x} =0.
i1

b) Néu trong phuong 4n y°, 4n y; 14y gid tri y? = 0 thi & bai toan goc, dau

= sé x4y ra ¢ rang budc thi i, nghia la:
> a,x] =b,.
j=1
) fx°) = g(y").
Vi du 1: Giai bai toan QHTT sau:

1) f(x)=27x, +50%, + 18x, — min

X, + 2%, + X, 2-2;

(2) 2%, + X, - Xy 24
X, +2x, —X; 2.
3 x;2>0.

Giai. Bai toan d6i ngau cla bai todn trén la:

1) gly) =-2y, -4y, + 2y, > max
Yi- 2y, +¥s = 27;

(2) 2y, +y, + 2y, = 50;
V, -y, —Y¥; <18.

3 y;20 (=13

Trong Phan B, §1, Vi du 2, ta da gidi bai todn d6i ngiu trén va két qua cho thay
bai toan nay khong c6 PATU. Do d6 bai toan da cho ciing khong c6 PATU.

Vi du 2. Giai bai toan QHTT sau:
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1) f(x)=12%x, + x, + 3x; > min
3X,+ X+ X; = —2;

(2) X, + 2%, - X3 2 3;
- X, — X5 2-3.

3) x,20;x,<0.
Giai. Bai toan d6i ngau clia bai todn trén la:

1) gly) =2y, + 3y, — 3y, > max
3y.;-y, <12

(29 Yi+2y, -y, 2 15
Yi-Ys —¥3=3.

3) y;20 (j=1,3

Trong Phan B, §1,Vi du 4, ta da gidi bai toan d6i ngiu trén va két qua cho thay
bai todn nay c6 PATU 1a y° = (y°,y2,y9) = (9/2, 3/2, 0) véi g(y°) = -9/2.

Bay gio ta tim PATU x° = (x?,xJ,x?) cta bai todn goc.
a) Thay y°= (9/2, 3/2, 0) vao cdc rang budc trong (2°), ta thay & rang budc thd 2:
y1+ 2y2 — y3 = 1 khong xdy ra ddu = (VT = 15/2). Do d6 x) =0.

y. =9/2>0;
vyl =3/2>0.

0 0 0 . 0 0 .
{3X1+ Xo+ X3 = — 2 - {3X1+ X, =— 2

0 _ L0 _
X, - X5 = 3.

b) Do { nén ta co:

0 0 0 _
X, + 2X, - X5 =

x; =1/2
xs =-7/2.

Vay PATU cda bai todn goc da cho 1a x° = (1/2,0,-7/2) véi f(x°) = g(y°) = -9/2.

Vi du 3. Cho bai toan QHTT sau:
1 f(x)=-16x%, + 7x, + 9x;, > min

I S
(2) 37t 37 g
-5x, + 5%, =T1.

3 %20 (j=13)

Hay lap bai toan va tim PATU cua bai toan d6i ngau.
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Giai. Bai toan d6i ngau clia bai todn trén la:

, 1
1) gly)==y, +7y, > max

3
2
_g}’f 5y, < -16;
, 1
2" _§Y1 +58y, <7,
y; <9.

(3) v,y tuyy.
Trong Phan B, §1,Vi du 3, ta da gidi bai toan da cho va két qua cho thay bai toan
nay c6 PATU la x° = (0, 7/5, 4/5) vé6i f(x°) = 17.
Bay gio ta tim PATU y° = (y?,y;) cda bai toan doi ngau.
O{xg=7/5>0;
x)=4/5> 0.

nén ta co:

1
—g¥ + 5y =T {y§’=9;
A 0
y, =2

0
y, =9.
Vay PATU cda bai toan d6i ngiu la y° = (9,2) véi g(y°) = f(x°) = 17.

BAI TAP

1. Mot xi nghiép san xuat d6 gd san xuit 4 loai ban A, B, C, D. Xi nghiép c6 hai
phan xuéng: Phan xuéng moc va phan xuéng trang tri. S6 gio cong c6 thé huy
dong dugc cho hai phan xuéng tuong tng lan lugt 12 1000 va 2500. S6 gb quy cé
thé mua duge 1a 350m®. Sudt tiéu hao gb va lao dong doi véi mbi loai ban va mbi
loai cong viéc, cling nhu 14i cho 1 ban méi loai duge cho trong bang sau:

Ban A B C D
Cong viéc
Moc 0,08m*4h | 0,12m%6h | 0,3m*9h | 0,21m?*12h
Trang tri 1h 2h 3h 4h
Lai 2500004 3500004 | 3800004 8500004

Lap md hinh bai todn tim k& hoach san xuat dé tong so6 1ai thu dugc 16n nhat.

2. Mot trai chan nuoéi st dung 3 loai thuc pham I, II, III. Luong chat dinh dudng
Albumin, chat béo, chat dam cho gia stc trong 1 ngay ciing nhu ti 1é cdc chit nay
trong 3 loai thic &n duge cho trong bang sau:
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Chat Lugng can Ti 1é c6 trong thuc phadm
dinh dudng trong ngay I 11 111
Albumin It nhat 20kg 20% 10% 10%
Chat béo bang 10kg 30% 40% 20%
Chat dam Khong qua 15kg 5% 30% 30%

Gia 1kg cta tung loai thuc phdm I, II, III 1an lugt 1a 80, 120, 90 (ngan). Can lap
k& hoach mua céc loai thuc phdm theo ding yéu ciu trong ngay sao cho tong chi
phi thap nhAt.

a) Lap mo6 hinh bai toan.

b) M6 hinh bai todn thay d6i thé nao néu c6 yéu cau lugng Albumin khong
vugt qua hai 1an lugng chat dam?
3. D€ san xu4t 3 loai san phdm A, B, C can dung 4 loai nguyén liéu I, II, III, IV.
Lugng du trit nguyén liéu, dinh mic tiéu hao nguyén liéu, tién 14i cho 1 don vi san
pham dugc cho trong bang sau:

Nguyén liéu Luong Pinh mdc tiéu hao nguyén liéu(kg) cho 1dv
du tri (t4n) A B C

I 25 1 2 0

II 30 2 3 7

I11 35 4 0 1

v 40 0 1 4

Tién 14ai cho 1dv 6 7 8

Can lap k& hoach san xuat dé khong bi dong vé nguyén liéu va téng lai dat cao
nhat.

a) Lap mo6 hinh bai toan.

b) M6 hinh bai todn thay d6i thé nao néu trong lugng nguyén liéu du tri cé
10 tan loai I va 15 tan loai III sap hét han st dung?

4. Hai kho I va II c¢6 nhiém vu cung cap sét cho hai cong truong xay dung A va B.
Kho I ¢6 kha ning cung cap 60 tdn, kho II ¢6 khd ning cung cap 40 tdn. Cong
truong A can it nhat 50 tdn, cong truong B can it nhat 30 tan. Cudc phi van
chuyén (dv: ngan déng) 1tan sat tir cdc kho dén céc cong truong duge cho trong
bang sau:

A |B
I 40|10
I1|{20 |30
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Lap mo hinh bai téan tim k& hoach van chuyén sao cho dam bdo dugc nhu ciu
x4y dung ma chi phi van chuyé dat thap nhAt.

5. Co6 hai khu vuon A va B véi dién tich 1an lugt 1a 30ha va 40ha. Nguoi ta du
dinh tréng ba loai cay I, II va III sao cho ti 1& san lugng khi thu hoach ba loai cay
dé 1a LILIII = 2:1:4. Biét ring ning suat (tdn/ha) moi loai cay trén hai khu vuon
dugc cho trong bang sau:

I |IT|III
Al1]3 |1
B|1/2 |2

a) Lap mo6 hinh bai todan xac dinh dién tich trong céc loai ciy trén hai khu
vuon trén dé san luong dat duge cao nhat.
b) M6 hinh bai toan sé& thay d6i thé nao néu c6é yéu cau san luong cay loai I it
nhat 10 tan?
6. Cong ty X du dinh trong hai loai cay Tiéu va Diéu trén ba khu dat I, II, III c6
dién tich 1an luot 1a 30, 40, 50 (ha). Chi phi san xuat (triéu dong/ha) va niang suat

(ta’/ha) dugc cho trong bang sau:

Khu dat Tiéu Piéu
I 1,4 2.1
8 7
11 1,3 2.4
7 11
T 1,6 1,8
10 6

(Trong mdi 6, so liéu ¢ goc trai 1a chi phi san xuat, & géc phai 1a niang suat). Yéu
cau san lugng t6i thiéu cia Tiéu va Diéu lan luot 12 6 tAn va 5 tdn. Lap mo hinh
bai toan xdc dinh dién tich trong céc loai cAy trén sao cho chi phi sdn xuat dat
thap nhat.

7. Cong ty Y du dinh trong hai loai cay Tiéu va Diéu trén ba khu dat I, II, III c6
dién tich lan lugt 1a 50, 60, 70 (ha). Chi phi san xuat (triéu dong/ha) va nang suat
(ta’/ha) dugc cho trong bang sau:

(Trong mdi 0, sd liéu & géc trai 1a chi phi sdn xuat, 6 géc phai 14 ning suat). Tién
von huy dong duge cho san xuat 1a 180 (triéu dong). Tién 1ai mbi ta Tiéu, Piéu lan

Khu dat Tiéu Piéu
I 1,2 2,2
9 8
11 1,4 2.3
7 11
T 1,8 2
10 6
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lugt 14 2 va 2,5 (triéu dong). Lap mo hinh bai todn xac dinh dién tich trong céc
loai cay trén sao cho tién lai dat cao nhat.

8. Giai c4c bai toan QHTT sau bing phuong phdp don hinh:
a) f(x)=x, —4x, —3x, > min b) f(x)=2x, +3x, -5x; > max
2x,+ X, —2X; < 16; 4%+ x, —2x, <-12;

-4x, + 2x; <8§;

X, +2x, —X;<12.

— 3
szo (Gj=1,3) -2x, + §x2+x3:20.

-2%, + ;X2+ X, <8

x;20 (j=1,3)

c) f(x)=-x-2x,-3x;+x, >min d) f(x)=-3x, +x,+3x; —x, > min

X, + 2Xx, + 3x, = 22; X+ 2X, - X, +X, = 2;

2%, + X,+ 5x; = 25; 2x, - 6X,+ 3x; +3x, = 9;

X, + 2%, + X3+ x, = 20. X, - X, + X3- X, =6.
x,20 (j=14) X, 20 (j=14)

) f) f(x)=x,+2x,-X, > max
e) f(x)=2x, -2x,+3x; - min

{2X1+ 2x, - x, <1

X, - X,- 3%, > 1.

-X,+ 4%, - 2X; < 6;
X, + X,+ 2%, > 6;
2x, - x, + 2x, = 4.

>0 (j=1,3 —
XJ (J ) XJ. ZO (J:1’3)

g) f(x)=x,+2x,-x; > max h) f(x) =5x, +10x, + 7x; - max
4x,- 4x, + 2x, 2 —6; X,+ 2x, + 2x, < 30;
X, + X,+ 2X; 2 6; X, + 2X,+ X, = 25;
2x, - x, + 2x, =4. 2%, + x, + x; 2 40.
x;20 (j=1,3 x,20 (j=1,3)
i) f(x)=-3x;+x,+3x,—-x, >min j f(x)=3x, -x,+2x; +X, > max
X, + 2%, - X3+ X, = 2; 2x, - X, + 4x,+ x, = 10;
2x, - 6X,+ 3x,+ 3x, = 9; -3X, + 2X,+ X;- 2%, = §;
X, - X, + X3- X, =6. 4x, - x, - 2x, = 4.
x;20 (j=14) x;20 (j=14)

9. Mot xi nghiép sdn xuit 4 mat hang : H;, Hy, Hs, H,. Nguyén liéu can dung la
N;, Ny, ma lugng t6i da xi nghiép c6 thé huy dong dugc 1an lugt 1a 600kg va 800kg.
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Dinh muc tiéu hao mbdi loai nguyén liéu d6i véi mdi mit hang cling nhu tién lai
cho 1 don vi hang héa mai loai dugc cho trong bang sau:
Suéft tiéu hao(kg) Héng H1 Hz H3 H4

Nguyén liéu

N;: 600kg 0,5/0,2|03 |0,6
N,: 800kg 01{04/02 |05
Tién lai (ngan) 0,810,3/0,38]0,4

Hay tim phuong 4n san xuit mdi mit hang bao nhiéu don vi dé tong tién 14i thu
duogc cao nhat.

10. Gidi bai toan tuong tu nhu trong bai 2 v6i mot s6 bd sung sau:

- Téng s6 san phdm m#t hang H; va Hy, khong it hon 1000.

- Tién 14ai cho 1 don vi mit hang H; khong phai 1a 0,38 ma 1a 0,5.

11. Xi nghiép dung cdc tdm kim loai kich thuéc 60cmx100cm d€ sin xuat 3 loai
ban thanh pham la cac tdm kim loai T;, Ty, Ts. C6 4 phuong thic cit P;, Py, P, P,.
S6 lugng ban thanh phdm can trong san xuit; s6 luong ban thanh pham cé dugc
ciing nhu lugng thita sau khi cit mot tdm theo mdi cach dugc cho trong bang sau:

Ban thanh pham Phuong thic cit Luong ban thanh phdm can cé
P, |P, |P; | P,
T, 3 |4 |5 10 240
T, 2 |0 1 |0 100
T, 1 |2 1 |0 80
Lugng thira (cm?) 200 | 400 | 200 | 0

Hay tim phuong an cét sao cho lugng ban thanh phdm can trong san xuit ducc
dam bao ma tong s6 lugng thira 1a it nhat.

12. C6 ba loai thic &n I, II, III dung trong chin nudi. Mdc yéu ciu can phai c6 du
cac chat cho gia stc trong mot ngay dém va gia moi don vi thic an moi loai duogc
cho trong bang sau:

Chat Luong yéu cau Lugng chat (dv: g) c6 trong 1dv thic #n mbi loai
trong 1 ngay dém I 11 111

Albumin | It nhat 200g 0,3 0,8 2

Chat béo | Khong qua 100g 3 0 0,4

Chat dam | Pung 150g 1 10 0

Gi4 1dv thic 4n (ngan dong) 0,8 1,5 3

Hay x4c dinh lugng thic &n can dung moi loai sao cho tong chi phi thap nhat ma
van dam bdo dugc mic yéu cau cho gia sic vé cac chat trong 1 ngay dém.
13. Mot nong trudng st dung 3000ha dé trong 3 loai nong san A, B, C c6 thong so

Sau.
Nong Chi phi san xuit cho lha Gia tri san lugng thu dugc trén 1ha
san Von (ngan dong) | Lao dong (ngan dong) (ngan dong)
A 300 500 2.000
B 350 400 1.500
C 400 450 2.500
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Kha n#ng cia nong truong vé von la 1.200 triéu dong, vé lao dong la 1.600triéu
dong. Ngoai ra, 48 dadm bao hop dong da ky két, can trong it nhat 600ha nong san
A. Hay x4c dinh dién tich trong mdi loai néong san dé téng gia tri sdn luong thu
duoc 1a cao nhat.

14. Mot cong ty mudén quang cdo mot loai san pham trong 1 thiang vé6i tong chi phi
100triéu dong. Cac phuong tién dugc chon dé quang cdo la: Truyén hinh, Phat
thanh va Bdo vdi céc so liéu sau:

Phuong tién | Chi phi mdi 14n quang | S6 1an quang cdo t6i | Du kién s6 ngudi tiép nhan
cdo (triéu dong) da trong 1 thang trong 1 1an qudng céo

Truyén hinh 1,5 60 15.000

(1phat/1an)

Phat thanh 0,5 90 9.000

(1 phiit/lan)

Bao 1 26 30.000

(1/2trang/l1an)

Do chién lugc tiép thi, cong ty phai c6 it nhat 30 1an quang cdo trén truyén hinh
trong 1 thang. Hay xdc dinh s6 lan quing cdo trén mdi phuong tién sao cho s&
nguoi du kién tiép nhan quang céo la cao nhat.

15. Lap cac bai toan d6i ngau cla cédc bai toan QHTT sau va xéc dinh cdc cip
rang budc do6i ngau:

a) f(x)=2x,+3x,-5x; > max
b) f(x)=-3x, +x,+3x; —X, > min

— < _
4+ %, —2x,<-12 X+ 2X, - X; + X, =2

2%, + %x2+ X, <8 2x, - 6X,+ 3%, +3x, <9
X, -X, +X3-X, 26
'2X1+§X2+X3:20 x, 20,x,<0,x, <0
X, 20,x,<0
c) f(x)=x,+2x,-%X; > max d) f(x)=-3x,+x,+3x;-Xx, > min
-X,+ 4%, - 2x, <6 X, + 2X, - Xg+ X, =2 2
X, + X,+ 2X, 26 2x, - 6%,+ 3x,+ 3x, <9
2%, - X, +2x, =4 X, -X, +X;-X, =6
X, 20,x, <0 x,<0,x,20,x,>0

16. V6i bai toan QHTT da cho va phuong an téi uu tuong tng hay lap bai toan doéi
ngiu va tim PATU cta bai toan d6i ngdu (khong gidi truc tiép biang phuong phép
don hinh):
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a) f(x)=2x, +x,-X,—X, - max vdi phuong én t6i uu x’= (3, 3, 1,0)
X, — X, +2X; - X, =2;
2x, + X,- 3%, + X, = 6;
X, +X, + X+ X, =1.
x;20 (j=14)
b) f(x)=-8x, —4x, —x, — 2X, + X, - min v6i phuong &n t8i uu x’= (Z, g, ; ,0,0)

X, +2x, -3X; +X, —5X; =5
2x, +3x, —5x, +2x, — 71X, =8
3%, + X, —2X, +6x, +2x, =6
x;20 (j=1,5)
c) f(x)=2x,+3x,+2x,+3x, > min v6i phuong 4n i uu x°= (0, 5, 11, 3)
—X, + X, +2X, - X, =24
X, + X, +2x, 222

X, +X, 28

X, + X, <20
x;20 (j= 1,4)
d) f(x)=38x, +x,+2x, — X, —2x, - max v6i phuong 4n tdi uu x’= (0, 15, 6, 2, 0)

-5x, +X, —X; —2X, + 8%, 25

_%Xl + 3%, —§x3 - 6x, +20x, > 20
17 3 3 15
_le + X, _ZX3_§X4 +6X5 _g

gXI-F%XS <3

x;20 (j=15)
17. Gidi cac bai toan QHTT sau bang phuong phap don hinh. Lap cdc bai toan
d6i nglu va dung két qua trén d€ suy ra nghiém cta bai toan d6i ngau (khong giai
truc tiép bang phuong phap don hinh):

a) f(x)=x, +3x,+4x; +x, > min b)  f(x)=4x, + 5%, + 3x; + 2x, — min
X, —2x,+2x, 28 2x, + x,+ 3x; <21
-3%, + X5 —4x, <18 X, + 2x,+3x; —x, 227
-3X; + X, +2%, —x, 220 -X, +4x, +2x, +2x, > 8

x;20 (j=14) x;20 (j=14)
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c) f(x)=2x, +5x, +2x, — 3x, + 2x, - max d)

X, —2x, +3x; =12
2x, +4x, + x; — X, + 3%, = 34
X, —2X, + X, — X, < -16

x;20 (j=1,5)

f(x) = —4x, +4x, + 2x, — 3x, — X; — max
X, —2x,+3X, 26
2x; +4x, + X, — X, +2x, =25
3X; +2x, - X, +X, > 8

x; >0 (j=1,5)

18. Lap cac bai todn do6i ngiu va gidi cac bai todn d6i ngiu bing phuong phap
don hinh. Dung két qua trén dé suy ra nghiém cta céc bai toan da cho (khong gidi

truc tiép bang phuong phap don hinh):

a) f(x)=27x, +50x, +18x, > max b)

X+ 2X,+ X; <2
2%, + X, - X, < 4
X+ 2x, —X;<-2.

X,; X, tuy y; x, < 0.

c) f(x) = 5%, + 2x, + 3%, + 4x, > min d)

2x, + x,—4x, 214

-X, + 2x,-3x;+x,2>13
—X, +2x, 20

X, + X, + X, — 3x, > 10

x;20(j=14)

f(x) = 4x, + 2x, + 2x, + 3X, > min
X, + 2x,+ x, 240
X, + 4x,+Xx;-2x, 232
-2x, + 3%, — 3%, — 2x, <69
x,20 (j=1,4)

f(x) = x, - 2%, — 2%, — X, — 5X, — max

2 5 4 2
§x1+5x2—§x4—§x5 gg

5 13 13
§x1+3xz—x3—§x4—§x5 S—g
-X; — X, + X5 + 3%, + 71X, <5

PAP SO

8a. Vo nghiém

8b.VN vi PATU cua bai toan mdé rong la: (0,2,7,0,0,0,10)

8c. X =(7,6,1,0); f = -22
8d. X= (3,2,5,0); f =8

8e. VN vi PATU cua bai toan mdé rong la: (1/2,0,0,0,0,1/2)

8f. X = (14/5,12/5,2/5); f = 36/5
8g: X = (11/2,7,0); f = 39/2

8h. X = (50/3,5/3,5); f= 135

8i. X =(3,2,5,0); f=8

8j. X = (28,108,0,62,); f = 38

9. X =(1200,0,0,0); f = 960
10. X = (1000,0,1000/3,0); f = 2900/3
11. X = (50,15,0,3); f = 16000
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12. X = (0,15,94); f = 609/2
13. X = (600,0,2400); f = 7200000 ngan dong.
14. X = (30,58,26); f = 1.752.000.

16a. Y = (2/11, 7/11, 6/11), g = 8
16b. Y = (-27,18, -4), g = -15.
16¢c. Y = (1/2, 1, 3/2, 0), g = 46
16d. Y = (-1,0, 2, 5), g = 25

17a. X =(0,0,12,4),Y =(3/2,0, 2), f =g =52
17b. X =(0,6,5,0),Y =(-3,4,0),f=g =45
17¢. VN

17d. X =(0,3,9,0,2),Y =(-1, 2,-2),f =g = 28

18a. VN

18b. Y = (3/4, 1/2, 0), X = (0, 3, 20, 0), f = g = 46

18c. Y =(1/2, 6, 21/2, 0), X = (0, 21, 11, 2), f =g = 85
18d.Y=(1,5,3),X=(6,0,5,2,0),f=g=-6
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	Giaûi. Goïi x1, x2, x3 laàn löôït laø soá baùnh ñaäu xanh, baùnh thaäp caåm vaø baùnh deûo caàn saûn xuaát. Ñieàu kieän: xj ( 0 (j=1, 2, 3). Khi ñoù
	Giaûi. Goïi xij laø soá taán vaät lieäu seõ vaän chuyeån töø kho Kj ñeán coâng tröôøng Cj. Ñieàu kieän: xij ( 0 (i= 1, 2; j=1, 2, 3). Khi ñoù
	 
	Ví duï: Baøi toaùn sau coù daïng chính taéc:
	Ví duï. Xeùt baøi toaùn QHTT sau:
	Nhaän xeùt. Trong baøi toùan treân, khi cho aån cô baûn thöù k = heä soá töï do thöù k, coøn caùc aån khoâng cô baûn = 0, nghóa laø 
	x5 = 12; x6 = 3;  x2 = 6; x1 = 0; x3 = 0; x4 = 0;
	ta ñöôïc moät phöông aùn cô baûn cuûa baøi toaùn:
	Chuù yù. Toång quaùt, trong baøi toùan QHTT daïng chuaån baát kyø, khi cho aån cô baûn thöù k = heä soá töï do thöù k (k = 1, 2,…, m), coøn caùc aån khoâng cô baûn = 0, ta ñöôïc moät phöông aùn cô baûn cuûa baøi toaùn. Ta goïi ñaây laø phöông aùn cô baûn ban ñaàu cuûa baøi toaùn.
	  ta ñöa vaøo aån phuï xn+ i ( 0 ñeå bieán veà phöông trình
	  ta ñöa vaøo aån phuï xn+ i ( 0 ñeå bieán veà phöông trình

