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LOINOI PAU
Qui hoach tuyén tinh (QHTT) dudc bién soan dua trén dé cuong mdn
hoc cling tén do B Gido Duc va Dio Tao qui dinh bdt budc cho sinh vién
khoi ngianh kinh t€ va k¥ thuat cla Trudng Pai hoc Coéng nghiép
Tp.HCM.

QHTT la mot trong nhitng mén hoc cda 1y thuy&t t6i vu tdng quat.
N6 bat ngudn tir cdc bai todn kinh t&€, va ngudi ¢6 cong diu tién phai ké
dén la Dantzig, nha todn hoc My. Sau dé6 QHTT dugc phiét trién rat manh
trén toan thé& gidi, vi tinh thuc dung cda né d6i vdi nginh kinh t€ quéc
din. V8i nhitng bai todn ma s6 bi€n khd 16n, ngudi ta phéi gidi ching trén
nhitng mdy tinh 16n va phdi mét nhiéu thdi gian. Phdt trién thuit todn nay
thanh thuit todin mdéi cda Khachian, nha todn hoc Nga di rit ngdn thoi
gian gidi bai todn chi con la da thic thay vi 1 ham mi nhu cia Dantzig.
Hai nha todn hoc 16n nay, di c6 cong 16n trong 1y thuyét t8i wu, khong
hen ma lai gap nhau vé€ dich cling ndm mat 2006. K& ti€p 14 thuit todn
di€m trong ctia nhi todn hoc My g6c An P Karmaka, vdi thuat todn nay
Téc gia di di d€n diém t8i wu mdt cich nhanh chéng mdt cach than k.

Hiu hét bai tdp trong sdch nay, déu dudc cdc tdc gid ty thiét lap
trén phin mém, dua dit liéu vio dudi dang text, rit dé sita chita , Do Khoa
KHCB ty thiét k€, cdc thao tdc tinh todn trén d6i tudng ciia phin 1a phan
s& nhu ching ta vin thudng 1am bang thl cong. Va bang output k&t xut
dude trinh bay titng budc két qué cda thuit todn don hinh. Nén trong sdch
c6 5O lugng nhiéu bai tip va tat ca 13i gidi cda chiing di dugc ki€ém ching
trén phan mém nay, va nhu th€ dd chinh xdc cé thé ddng tin cay.

Tap thé tic gid ciling xin bay td ldong cdm chén thanh d€n Ban
Gidm Hi¢u trudng Pai hoc Coéng Nghi¢p Tp.HCM, dac biét Tién Si. Hi¢u
Trudng Ta Xuin Té, Ngai di dong vién gitip d3 d€ gido trinh nay kip ra
mat phuc vu sinh vién va thiy gido.

Maic di cdc tdc gid di rit cd gang nhung chic han khdng trdnh
khoi thi€u s6t. Nhitng ¥ ki€n déng gép vé ndi dung va hinh thic cda tip
sdch s& dugc ti€p thu véi long biét on sdu sdc, xin gdi vé TS. Nguyén Phi
Vinh, Khoa Cd Bén, Trudng Pai hoc Cong nghiép Tp.HCM.

Tp.HCM, ngay 01 thing 04 nim 2009
Thay mat céc tdc gid
Tién Si: Nguyén Phii Vinh
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Chuong 1, Phin 1: M6t s§ bai toan din dén bai toan QHTT 5

§1. MOT SO BAI TOAN DAN DEN BAI TOAN
QUY HOACH TUYEN TINH

Quy hoach tuyén tinh 12 mén hoc dugc sinh ra tir nhu cdu giai cac bai
todn vé ké hoach san xuét, phan phéi, sa0 cho c6 lgi ich vé mit kinh té nhiéu

nhit. Ching ta ln luot xét mot trong s& céc bai todn nay thong qua cic vi
du.

1.Bai to4n Iap ké hoach sin xuét dé ¢6 doanh thu (hay 13i) 1&n nhit.

Vidu 1: Mot xi nghiép du dinh san xuét hai loai sén phdm A va B.
Céc san phdm nay duoc ché tao tir ba loai nguyén licu I, IT va III . Sé lugng
cic nguyén li¢u I, II, va T ma xi nghlcp c6 1a 8, 21, 10. 86 lwong céc

nguyén liéu can dé san xuit mét don vi san phim A, B dLIO'C cho & bang sau
day.

NL [ II 1T
SP
A 3 0 5
B 2 6 0

(Nghia 13 khi san xuit mot don vi san pham loai A cén 3 dom vi
nguyén liéu I, khong cin nguyén lidu loai II, can 5 don vi nguyén liéu loai
II1. Khi san xuét mot don vi san pham loai B can 2 don vi nguyén liéu I, 6
don vi nguyén liéu loai II, khong cin nguyén liéu loai III).

Cén 1ap mét ké hoach san xuat( tac 1a tinh xem nén san xuit bao
nhiéu don vi san pham timg loai) dé 1ai thu dugc 1a nhidu nhit. Biét san
pham A 13i 4 tridu ddng cho mét don vi san phdm, san phim B 1ai 5 triéu
dong cho mét don vi sén pham.

Ldp bai todn: Goi xq, x5 theo thir tu la s6 lugng san phé’im A, B ma

xi nghiép san xuit. Khi d6 xi nghiép s& san xuét muc san luong xq, x5 sao
cho biéu thirc f =4x; +5x, I6n nhét.

Sé luong nguyén liéu loai I phai ding 14 Ix; +2x,.

S6 luong nguyén liéu loai 11 phai dung la 6x, .

S6 lwong nguyén lidu loai I1T phéi dung la 5x; .

Do céc nguyén ligu I, 11, III 14 6 han nén ta co:

3x; +2x5 <8 (rang budc vé nguyén licu I).

6x'2 <21 (rang budc vé nguyén lidu II).
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5xy £10 (rang budc vé nguyén ligu III).
Ngoai ra do xy, x; 1a mirc sin lugng nén x; 20, x5 20.

Béng ngdn ngir toan hoc, bai todn trén ¢6 thé phat biéu lai nhu sau :
Tim xq, X, sao cho biéu thirc f =dx; +5x, 16n nhit véi cac rang

budc

3x;+2xy <8
6x, <21

Sxq <10

[ X1,X%2 20

Vidu 2: Mot cong ty san xut hai loai son noi thit va son ‘ngoai trai.
Nguyén liéu dé san xuat gom hai loai A, B vdi tri lugng 1a 6 tn va 8 tin
tuong ung. Dé san xuit mét tan son noi that cin 2 tin nguyén licu A va 1
tan nguytn li¢u B. Pé san xuit mdt tan son ngoai trdi cin 1 tan nguyén li¢u
A va 2 tin nguyén liéu B. Qua diéu tra thi truong cong ty biét rang nhu cau
son ndi that khdng hon son ngoai troi qua 1 tin, nhu ciu cuc dai cta son noi
that 12 2 tAn. Gi4 ban mot tin son noi thit 12 2000 USD, gia ban mot tin son
ngoai troi 1a 3000 USD.

Hoi cin san xudt mdi loai son bao nhiéu tén dé c6 doanh thu 16n nhat ?

Ldp bai toén: Goi xqy, x5 (don vi tinh 14 tin) theo thir ty Ja s6 luong
son ndi thit va son ngoai troi n}é cong ty san xuat. Khi dé c@ng ty s€ san
xudt s0 lugng xq, x5 sao cho biéu thirc f =2x; +3x, 1én nhat. (2 1a 2000
USD, 3 1a 3000 USD)

Do cac nguyén liéu A, B la cé han nén xy, x5 s€ bi rang budc bdi
cac diéu kién sau
2xy + x5 <6 (rang bude vé nguyén lidgu A).
X1 +2xy <8 (rang budcive nguyén ligu B).
X; — X5 <1 (rang budc vé nhu cau thi trrdng).
Xy <2 (rang budc vé nhu céu thi trudng).
Ngodita do xy, x5 1a mic san lugng nén x; 20, x9 20.
Bing ngdn ngit toan hoc, bai toan trén cé thé phat biéu lai nhu sau :
Tim Xy, X, sao cho biéu thirc f= 2x1 +3x, 16n nhit véi cic rang bude

(2% +x, <6
x1+2x, <8
$x;—x3 <1
x; €2

\xl,xz 20
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Hai bai toan trén déu c6 mét ¥ chung 14 : Cong ty san xuat hai loai
san pham, hai loai san pham nay dugc dung tir hai hay ba nguyén liéu c6
gié1 han ndo d6. Céc sin phim nay da biét gia ban hay bén 14i bao nhiéu
tién. Bai toan dat ra 1a cin san xudt cac san pham nay véi mure san luong 1a
bao nhiéu dé ¢6 1ai hay doanh thu 1én nhit.

Bai toan trong vi dy 2 cac rang budc X1 =X <1 va x; £2 l1a nhimg

rang budc phat sinh. Céc sin phdm khi san xuét ra ta déu gia thiét 1a ban hét.

Tém lai, ndu bé qua cic rang bude phat sinh thi hai bai toan trén la
truong hop riéng cia bai toan sau:

Mot Cong ty cdn san xudt n san pham SP1, SP2, .., SPn. Dé san xudt
cdc san pham nay cénm nguyén liéu NL] NLZ, ., NLm. Bzet

ay 1a lwong nguyén liéu loai i can thiét dimg dé san xudt ra mét don
vi san pham loai J-

bi la iz lwo*ng nguyén liéu loai i.

¢; la tién 1di ¢6 duwoc tir viéc bdn mét don vi sdn pham logi j.

Bai todn ddt va, hdy xdy dyng mot ké hoach san xudt cho Céng ty dé
c6 loi nhugn nhiéu nhat.

Cé thé t6m tit bai todn ndy trong mot bang ma tran

SP; SP1 SP2 SPn
NLi cy C2 Cy
NLI ar; an Ain
NL2 azj az Az
NLm Am] Qm2 mn

Loi gidi cho bai todn tong qut la:
GOl xp, X340 X, 12 50 don vi san luong cac san pham SP1, SP2,..,
SPn ma Céng ty san xuat. Khi d6 tién I4i ma Céng ty cé dugc tir viéc ban
cac san pham trén 14 f = ¢ Xy +¢pxy +..+¢,x,, . Cac nguyén liéu 1a c6 han,
nén ta co
(a1 +ay2xp + .. +ay,,x, < by
22141 tayyxy +.+a3,x, <b

(A1 X] + 83X+t @y, X, b,

x;20,Vj=1,n



8 Chuong 1, Phin 1: Mot s6 bai toan din dén bai toan QHTT

2. Bai toan khau phan th_}i'c in: \ ’

Co n loai thuc pham TP, TP,,.., TP, . Gia tién cua mdt don vi khdi
lugng céc loai thuc pham nay 1an luot 1a ¢p,cy,. ,c . Trong » loai thuc phdm
nay ¢6 chira m chét dinh dudng DDy, DD,,..,DD,, . Luong chit dinh dudng
loai 7 ¢6 trong mdt don vi khdi luong thuc phim loai/ 12 a;; . Lugng chét dinh
dudng loai i tbi thidu can thiét cho mot khau phén 4n 1a &;.

Bai toan dit ra 1a: X4y dung mot khau phin dn dam bao duge yéu ciu
vé m loai chat dinh dudng, véi gid ré nhat

Ldp bai todn: Goi x; la lugng thuc phim loai j ¢6 trong khau phan.

Khi do: .
Gia tién phai tra cho khdu phan nay la f = ¢;x; +cx; +..+¢,%,

Lwong chit dinh dudng loai i ¢6 trong khau phan nay la: E a;
Jj=1

§xj -
Tir day ta c6 bai toan: Tim gia tri nhd nhit ciia ham
f=cxp+exy +.. 0, X,
v6i diéu kién:

Zayszb =1,n

20, j=1,n

Théng thudng bai toan nay con thém rang budc vé khdi lugng khau
phin thirc in khong vugt qua mét lugng nao do, tic la :
Xp+xy+.+x, <M.

3. Bai toan von diu tw nhé nhit:

Vidy 1: Mot Xi nghiép xu ly gidy , c6 ba phén xuong I, IL, IIT cung xur
ly ba loai gidy A, B, C. Do ba phan Xuong co nhlcu su khac nhau, nén néu
clng dau tu 10 triéu ddng vao moi phan xudng thi cudi ky phan xuéng I xir ly
duoc 6 ta gidy loai A, 1 ta g1ay loai B, 3 ta glay loai C. Trong khi d6 phén
xuomg II xur ly duge 2 ta glay loai A, 7 ta gidy loai B, 1 ta gidy loai C. Phan
xuong III xir ly duge 1 ta gidy loai A, 3 ta giay loai B, 8 ta glay loai C. Theo
yéu cdu lao dong thi cudi ky Xi nghiép phai xu ly it nhit 2 tan gidy loai A, 2.5
tén é,lay loai B, 3 tan gidy loai C. Héi can dau tu vao mdi phén xuong bao
nhidu tién dé xi nghiép thoa: hoan thanh céng viéc va gia tién dau tr 1a nho
nhat.
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 Ldp bai todn: Got xq, x3, x3 (don vi 10 tricu ddng) lan luot 1a sb tién
dau tr vao cac phan xuong I, 1L IIL Khi d6 sb tién ma Xi nghiép dau tur la
V&L B2 RS
Theo dé bai: phan xudng I xir ly duge 6xy ta gidy loai A, x; ta gidy
loai B, 3x; ta gidy loai C.
Phan xudng I xi ly dugc 2x; ta giéy loat A, Tx; ta gifly loai B, x5 ta
giéy loai C. ' , ,
Phan xudng HI xt ly duge x3 ta giay loai A, 3x3 ta gidy loai B, 8x3 ta
gidy loai C. ‘ L
Theo yéu cau lao dong X'i nghié];? phé@ xur ly it nhat 2 tan giéy loai A nén
6xy +2x; +x3 220 va it nhit 2.5 tén gidy loai B, 3 tan giay loai C nén
X +7xy +3x3 225 va 3x+x +8x3 2 30.
Viy ta c6 bai toan: tim gia tri nho nhat cua biéu thic f = x7 + x3 + X3
véi cac rang budc
6x;+2x; +x3220
x;+7xy+3x3225
3x1 +x, +8x3 230
X >0,j=1,2,3

Vi du 2: Co6 ba xi nghigp may I, IL, IIl ctng co thé sdn xudt 4o vét va
quin. Néu dau tw 1000 USD vao XN I thi cudi ky s@ cho 35 4o vét va 45 quén.
Néu dau tur 1000 USD vao XN 11 thi cudi ky s& cho 40 ao vét va 42 quan. Néu
iy tr 1000 USD vao XN III thi cudi ky s& cho 43 4o vét va 30 quin. Luong

vai va so gidr cong dé san xuat mot ao hoiic mot quan cho ¢ bang sau.

XN I 11 111
Sp |
35m 4 m 38m
Aovét 120gid | 16gi0 | 18 gi0
2.8m 2.6m 2.5m
Quin 10 giv | 12 gidy 15 gioy

Tdng s6 vai va gior cong ma cbng ty €O thé ¢6 1a 10 000m vai va
52000 gio cong lao dong.
Theo hop ddng thi cudi ky phai cé tdi thicu 1500 bd quén 4o, néu 1¢ bd
thi quan dé ban hon. ,_
Hay lap mot ké hoach dau tu vao méi Xi nghiép bao nhiéu von dé:
I Hoan thanh ké hoach san phim,
2. Khong khé khan vé tiéu thu.
3. Khdng thiéu vai va gio cong lao dong.
4. Téng s6 vén ddu tuw nho nhat .
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Ldp bai toan: Gia sit x; (don vi 13 1000 USD) 1a sb von dau tu
vao cac X}\I I II, IIL.

S@ ao ‘vét thu duoc o ba XN la 35x,+40x,+43x5 .

SC? quég thu d}rqc 0’ ba XN la 45x,+42x,+30x; .

Tong s6 vai cdn dé may do vét 13

3.5mx35x; +4mx40xy +3.8m x43x5.
Téng sb vai can d& may quan la
2.8mx45x; +2.6mx42xy +2.5mx30x;
Téng sb vai ma XN phai dung la
3.5mx35x; +4m x40xy +3.8m x43x5 +
+2.8/1n X 45x) +2.6m x42x, +2.5m x30x3 =
= 248.5x; +269.2x, +238.4x5 (m)

Twong tw nhr trén tng s6 gitr cong lao dong ma XN phai ding 14
20x35x; +16xX40x, +18x43x3 +
10x45x) +12X42x5 +15%30xy =
= 1150x1 + 1144x2 + 1224X3

Ta c6 bai toan nhu sau

min(xq +x +x3)
248.5x1 +269.2xy +238.4x3 <10 000 (1)
1150x1 +1144xp +1224x3 <52 000 (2)
45x1 +42x7 +30x3 > 35x1 +40x3 +43x3 (3)
35x1 +40x9 +43x3 21500 €))
C6 thé vidt 1ai bai toan trén nhu sau
f=x1+x9 +x3 = min
r248.5x1 +269.2x9 +238.4x3 <10000 (1)
1150x1 +1144x5 +1224x3 <52 000 2)

ﬁ10x1 +2xy-13x320 (3)
|35x7 +40x7 +43x3 21500 4)
>0,Vj=1,2,3 (5)

4. Bai toan véan tii:

Vi du : C6 mot loai hang cin dugc chuyén chd tir hai kho (tram phat
P1 va P2 t6i ba noi tiéu thy (tram thu) T1, T2, T3 . Lugng hang c6 ¢ hai kh
va lugng hang can & ba noi tidu thy ciing nhu sé tién van chuyén mét don v
hang tir mbi kho dén cac noi tiéu thu dugc cho & bang sau.

10
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1 T T2 13 |
| 35 tin hing |25 tdn hang {45 tén hing
Pl 5 2 3
30 t4n hang ] -
P2 ) T 1
75 tin hang

(Chang han tu kho Pl vﬁn chuyén mot tan hang dén noi tidu thy T3 mat |
3 don vj tién té, tr kho P2 vin chuyén dén noi tiéu thy T1 mét 2 don vij tién

t...)
Bai toan dat ra 13, hiy tim mét phuo*ng an van chuyén théa yéu chu vé

thu phét sao cho chi phi van chuyén bé nhét.

Goi x; lé lugng hang vé.n chuyén tir kho Pi dén noi nhan T_] Ta cé ma
tran chi phi vin chuyén 13 -

[an lez 3x13) k
21 *n2 Xp3)
Téng Chl phi : f = qu + lelz + 3x13 + 2x21 + X33 + X323

Ma trin phuong 4n van chuyén

(xll *12 xlsJ
Xu X2 X3

Vl t6ng luong h&ng & céc kho vé, tong lu't;mg héng & cic noi tléu thy 1a
bing nhau nén ta ¢ cic réng bude:

xu + X3 +x13 =30
X314+ X33 + X33 = 75
Xyq+ X1 =35
X13 +Xpy =25
. X3+ Xy =45
Tom lai ta c6 bai toan
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J =5x11 +2x15 +3x13 + 2x51 + X35 + X3 — min
X171+ X132 +x13 =30

X1+ X3 + x93 =75

X11+xy; =35

X1g + X9 =25

X13 + X33 =45

x; 20, Vi, j

Day la mdt bai todn van tai, ma tong sé Iwong hang hoa & cac kho
bing tong sb luong hang hoa & céc noi tiéu thu. Tuyén dudng van chuyén tir
kho Pi dén noi nhan Tj Ia ta biét gia tién va khéng bi ngan ciam. Bai toan van
tai nhu vay dugc goi 1a bai to4n vén tai can bang thu phat va khdng c6 6 cam.

Bai tdp. (Phan nay chi cin 1ip mé hinh bai toan Quy hoach tuyén tinh)

I. M6t cong ty san xuét hai loai thuc phim A, B . Nguyén lidu dé san xudt
g0m ba loai Bot, Dudmg, Dau thue vat, véi trit luong twong {mg 1a 30 tin,18
tan, 6 tan . D¢ san xuit | tin thuc phiam loai A cin 0.8 tin Bot, 0.5 tin
Buong, 0.2 tn Dau thuc vat. Dé san xudt 1 tin thuc pham loai B cin 0.7 tin
Bot, 0.4 tin Duémg, 0.3 tin Diu thuc vat, Qua khao sat s& thich ngudi tidu
dung cong ty biét rang nhu ciu vé thuc pham A khéng hon thuc phim B qua
2 tan. Gid ban mét tan thuc phim A la 4000 USD, gid ban mot tan thyc
pham B 1a 3000 USD. Khi san xuét 1 tan thyc phim A phai b6 ra mét chi
phi 1a 1300 USD, khi sn xuat 1 tin thyc phim B phai bo ra mdt chi phi la
1000 USD.
’Héi can san xuit mai loai thuc phém bao nhiéu tan dé co6 lo1 nhuan
lém nhat ?

2. M6t xi nghiép du dinh san xudt hai loai sin phim A va B. Céc san phim
nay dugc cheé tao tir ba loai nguyén liéu I, IT va III . SO luong céc nguyén
liéu I, IT va I ma xi nghi¢p ¢6 lan Iuot 13 10, 12, 15. S luong cac nguyén

liéu cén dé san xuit moét don vi san pham A, B duoc cho & bang sau day

NL I I I1I
SP

A 1 2 1
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Qua tim hleu thi trudng xi nghiép biét tong sb ca hai san pham A, B
ma thi trudmg can khéng qué 13 tin.

Xi nghiép muén 1&n mot ké hoach san xuit dé thu dugc tong s§ lai
nki¢u nhét (véi gia thiét cac san pham lam ra d&u ban hét), néu biét rang 1
4 tricu dong cho mét don vi san pham loai A, 13i 5 triéu déng cho mot don
vi san pham loai B.

Lap mé hinh bai toan Quy hoach tuyén tinh.

3. M6t may bay c6 tai trong M. Co 7 loai hang d& xép 1én may bay dé. Mot
don vi loai hang j c6 trong hrorng a; vagia b; (j = ﬁ) Can xép 1én may
bay mbi loai hang bao nhiéu don vi dé trong lugng tong cong khong vuot

qua M va co tong gi4 tri van chuyén 16n nhat ?
Hay thiét 1ap bai toan Quy hoach tuyen tinh tuong ung.

4. Mot nlm méy cin phin ¢ong cho m phan xuo‘ng cua minh san xuat mét
loai may ci 7 ..hl tiét khac nhau, trong d6 mdi méay can cé ding k chi tiét

loai j. Goi u;; la s6 chi tiét j ma phéan xudng / san xuit dwoc trong mét don

vi thot gian. Hay lap ke hoach xédc dinh s& don vi thoi glan can danh cho
phan xudmg 7 lam chi tiét j dé téng sb méy san xudt dugc 16n nhat.

5. Mot xi nghiép du dinh san xuit ba loai san pham A, B va C. Céc sin
pham nay duoc ché tao tir ba loai nguycn licu L I va III . S6 luong cac
nguyén li¢u I, IT va TII ma xi nghiép cd lin luot 14 15, 12, 18. S& hrong cac
nguyén lidu cin dé san xuat mot don vi san pham A, B va dugc cho ¢ bang
sau day

SP| - 1 1 IIT
NL
A ] 2 1
2 1 3
0 2 5

Qua tim hiéu thi truomg xi ngl 1ép biét ca ba san pham A, B va C ma
thi trudng can it nhat 1a 2 don vi cho mdi san pham

Xi nghi¢p mudn 1én mot ké hoach san xuét dé thu duogc 10ng s6 1ai
nhiéu nhit (véi gia thiét cac san pham lam ra déu ban hét), néu biét rang 1ai
7 triéu dong cho mdt don vi san pimm loai A, 1di 5 triéu dong cho mét don
vi san pham loai B, 1ai 10 tridu dong cho mét dcm vi san pham ioai C.
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Lap mé hinh bai toan Quy hoach tuyén tinh.

6. Mot nha may ché bién thit, san xuét ba loai thit: bd, lgn, ciru, véi tong
lwong mdi ngay 1a 480 tin bod; 400 tén lon; 230 tan ctru. Mdi loai déu co thé
ban dugc ¢ dang tuoi hodc néu chin. Téng luong cac loai thit nau chin dé
“ban trong gid lam viée 1a 420 tAn. Ngoai ra niu thém ngoai gi&r 250 tén (vdi
gia cao hon). Loi nhudn thu dugce trén mot tan duoge cho bf‘mg bang sau: (vdi
don vi 1a triéu ddng)

Tuoi Nau Néu chin

chin ngoai gio
Bo 8 11 14
Lon 4 7 12
Cw | 4 9 I3

Muc dich cua nha may 1a tim phuong an san xudt dé 1am cuc dai loi
nhudn. Hay phat biéu bai todn Quy hoach tuyén tinh.

Loi gidi hode hudng din. , .,
1. Goi xq, x5 (don vi tan) theo thir tu la s6 lugng céc loai thuc phdm A,
B ma Cong ty san xuit. S5 lugng Bot ding hét 12 0.8x; +0.7x, . S6
lugng Pudng ding hét 1a 0.5x; +0.4x, . S lumlg Déu thuc vt
ding hét 14 0.2x; +0.3x, . |
Doanh thu cia Coéng ty s& 1a: 4000x; +3000x, .
Chi phi cia Cong ty s& la: 1300x; +1000x, .
Loi nhuan cua Cong ty sé€ la:
(4000.x; +3000x, ) —(1300x; +1000x, ) = 2700x; +2000x, .

Theo d& bai ta c6 bai toan Quy hoach tuyén tinh:
S =2700x; +1000x, — max

0.8x; +0.7x, <30
O.le +0.4x2 <18
0.2x1 +0.3x2 <6 X1 X2 20

2.Goi x1,x; 1a s6 don vi cac san phim A, B ma Xi nghiép san xuét. Ta cé
bai toan Quy hoach tuyén tinh
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S =4x; +5x3 = max
V&1 cac rang bugce:
(x; +2x5 €10
2x1+x3 <12
x;+3x; 15

X +x; <30
X1y X9 20
3. Goi x; la s lwong hang loai j xép 1én may bay.
Khi d6 trong lrong cta tat ca céc loai hang hod s& x&p 1én may

H
bay la Z ajX;. Tbng nay khéng duoc vuot qua M.
j=1 '
n .
Gia 1én van chuyénla > b ix;. Ta mudn gia thanh nay 1a cao
j=1
nhét. Ta ¢6 bai todn Quy hoach tuyén tinh

n
f= Zlbjxj — max
j:

n
Zanj SM
J=1
Xj 20,]7—'1—,_

5. Goi X1, X3, X3 la s6 don V1 cac san phﬁm A, B va C ma Xi nghiép san
xuit. Ta c6 bai toan Quy hoach tuyén tinh
f=T7x; +5x, +10x3; — max
(x)+2x, <15
2x1+Xxy+2x3 512
xy+3xy +5x3 <18
x; =2
Xy 22
(X322

X1y X249 X3 20

6. C6 thé viét lai bai toan nhur sau.

15
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Tuoi Néu chin I oo £
440 (thn) 420(tén) Nau chin ngoai gio 250 (tan)
Bo (480) 8 11 14
Lon (400) 4 7 12
Ctru (230) 4 9 03

Day l1a mot dang cua bai todn vén tdi, nhung ta tim phwong an dé co “cudc
phi “ van chuyén 1én nhat.

Ky hiéu Xij» i= fj; j= 1_,-5 theo thir tu 14 luong thit Bo, Lon, Ciru
dudi dang Tuoi, N4u chin, Nau chin ngoai gi¢ ma nha mdy s¢ san Xuét trong
ngay. Ta cé bai toan Quy hoach tuyén tinh

f = 8x1_1_ + llxu + 14x_13 +4x21 -_1-7x22 + 12x23
4X31 +9x32 +13X33 —> max

(X1 +Xq3 + X3 =480
X1+ X35 + X33 =400
< X371+ X33 +x33 =230
xy1 + X1 +x31 =440
Xjy + X9y + X35 =420

‘x13 +X23 +X33 =25()
XU > 0, Vl,j
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§2. BAI TOAN QUY HOACH TUYEN TINH
VA Y NGHIA HINH HQC

1. Dang tong quat ciia bai toan Quy hoach tuyén tinh.

Bai toan Quy hoach tuyén tinh t’c:)ng quat c6 dang sau day
Tim gia tri 1én nhat hay nho nhat cua ham
f(x)=¢c1x1 +c3xy +..+¢,x,, V01 cac rapg budc:
@ Xy +apXy + .+ x, K b;sie I,
@ X + Xy + o+ apx, 2 b;5ie I,
a1 X +apxy +..tagx, =b;jie Iy
X; 20;j€ Jl,ijO;je Jz,xje R;je J;.
Trong d6 Iy, I,, Iy roinhauva Iy U I, Ul ={1,2,..,m},Jy, Jy, J3 10i
nhau va Jy UJ; UJ3 ={1,2,.,n}.
C6 thé viét lai bai toan tdng quat trén nhu sau:

f(x)= i cjXj= (¢, x) = max (min)
j=1

i
> a;x; <b; (iely) (1)
j=1

Zaijijbi (IE Iz) (2)

2 ayx;=b (iel;) ()

x;20 (jeJy) (4)
x; <0 (jelJy) (5)
x;eR (jeJz) (6)

Vidy: Xétbai toan

f(x)=4x; +xy —x3+x4 — min
’le + X5 <1
X1 -x3—4xy4 <-2

J

\x] +4x2——5x3 +SX4 =17
x13x320, x,e R, x4 <0.
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Pay 12 bai todn Quy hoach tuyén tinh dang téng quat, trong do
h={1,2}, 1, ={3}, Iy ={4}, J; ={1,3}, 7, = {4}, /3 = {2}

2. Mt s6 khdi niém ciia bai todn Quy hoach tuyén tinh:
H
2.1. Ham muyc tiéu: Ham f(x)= 2 ¢;x; =(c,x) dugc goi la ham myc
Jj=1
tiéu.
2.2. Phuong an: Vécto x = (xq,X,,..,X,) thoa tit ca cic rang budc (1), (2),

(3), (4), (5), (6) goi 1a mdt phuong an.

Téap hop tat ca cac vécto x thoa tit ca céc rang bude (1), (2), (3), (4),
(5), (6) goi la #ip phwong dn.

2.3. Phuong 4n tdi wu: Phuong an x lam cho ham muc tidu dat gia tri 1on
nhat (néu la bai todn max) hodc gia tri nho nhat (néu 1a bai todn min) duoc
goi 1a phuong 4n ti uu.

3. Dang chinh tic ciia bai toan Quy hoach tuyén tinh: ’
Bai toan Quy hoach tuyén tinh c6 dang sau day goi la dang chinh tic

f(x)= i cljxj ={c,x) — max (min)
j=1

n -
Zag-xj=b,- i=1,m
j=

Hay c6 thé viét lai
f(x)=(c,x) — max (min)
Ax=b
x20
Trong d6 A= (arj)i=1,m la moét ma trdn cip mxn,
i=1,n
- T 4 _ T e ~ \
X =(X1yX3500X,) s b= (by,0y,..,5,,)" . Viét x20, nghia la
X2 0 j=1Ln.

yia i r ., A ol o s
Ky hiéu 47 = (alj,azj,...,amj) la vécto cft thir j cua ma trdn A. Khi do

phuong trinh Ax=6 dugc vié lai duéi dang:
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xy A +x, 4% + ..+ x,4" =b.
Chi y: Néu la vécto, trong gido trinh nay khong phan biét vécto dong hay

vécto cot. Tuy nhién trong ting truomg hop cu thé ta khong thé nham lan.
Diéu nay khéng cé gi khé khén.

Nhin xét: Moi bai toan Quy hoach tuyén tinh déu cé thé dua vé dang chinh
n
tic. That vay, néu gap biat ding thuc Za,-jxjﬁb,-, ta viét lai

Jj=1

Xy + Xy + At @ X, Xy =05 x,1 20, Néu gap bat dang thic

Z a;x;2b;, ta vidt lai @0 + @y +o+ GpX, —X,4q = b5 x4 20.

Neu x;<0, ta thay x;=-y;; »;20. Néu x;eR, ta thay

Xj=yj1—Yjp Yjisyj220.
4. Y nghia hinh hoc va phuong phap dd thi:

Xét bai toan Quy hoach tuyén tinh
f(x)=4x; +xy = max

x;+x; £5
{le +3x; <12
xp3x3 2 0.
Ta biéu dién tip phuong 4n trén mit phing x0y, d6 chinh 1a tir gidc
OABC, vai 0(0;0), A(0;4), B(3 2), C(5;0). Ham muc tiéu f(x)=4x; +x;,
v&i mbi mot gid tri f = f() cd dinh, ta cd fy = 4x; +x2 la mot duong thing

(d) ¢6 vécto phap tuyén n=(41). \
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Khi che / thay d6i ta ¢6 ho dudng thang song song. V& dudng thang
(d) di qua mot diém nao ¢o cua tap phuong an, ching han O(0;0), dmmg
thiing (d) lac dé 1a 4x; +x; = 0.

Tinh tién dudmg thing (d) the, mot hudng nao d6 s& lam cho gia tii
ham muc tiu tang, ngugce lai s¢ lam ham muyc tiéu giam. O bai toan nay ta
can 1am cho ham muc tiéu ting. RS rang di theo huéng milii tén s& lam cho
ham muc tiéu tang.

Nhan thiy: f(0)= f(0;0)=0; f(A) = f(0;4)=4; f(B)=f(3:2)
=14; f(C)= f(5;0) =20. Ham muyc ti€u dat gid tri max la 20 tai diém
C(5;0). _ _
Trong truong hop tap phuong an khéng rong va khéng bi chin, him
muc tiéu c6 thé nhéan nhitng gia tri nho, hay 1én tiy y trén tép phuorng an.
Luc do bai toan khong cé phuong an téi vu.

Bai tap. ‘
1. Pua cac bai toan sau ddy v¢ dang chinh tac
a) f(x)=3x;—x3+3x3—-5x4 - min

(x; —2x3 +3x3+x4 27

X1 +5x, +x4<9

2xy —5x9 +3x3+2x4 <12
—2x; =13

x;20,j=14

b) f(x)=x;+5x3 —3x3 — max

—2x2 +X4 27
x1+5x2 +X3 +X4 =9

¥

xlf2x2+.\c3 Sﬁ

L.tl—lxz =4
X1 20, Xy ﬁO, X33X4 € R

¢) f(x)=2x; +3xy =3x3+ x4 +3x5 > max
’3x1+x2 +X4=7

X1+ Xy + X3+ Xy =9

Xy —2Xx5 + X3 <6

le —sz +5x3 "“X5 >4
x13x520,x; €0, x35x4€ R
2. Bicu dicn trén mat phing x0y tap phuong an oia cde bail toan suu
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a) f(x)=3x;+7xy — min
x; —2x, <7
Xy +5x£ <9

17x +2x, 27
X;€ R,.j:l,_Z‘

b) f(x)=4x;+3x, > max
3x;+2x, <6
2x1+4x, <9
X +x; 21

x;20,j=12

3. Biéu dién trong khong gian Oxyz tip phuong 4n clia cic bai toan sau

a) f(x)=x +2x3 +x3 — min
§%+%§+¢%151
x;20,j=1,3

b) f(x)=x; +x5 +x3 - max

(3x; +2x5 +6x3 <6

3x;+2x3+6x5 21

X+ X, <9

Xy + X, =2

x| =Xy +x321

Lxl w— XZ +x3 <5
xj 2 0, j — 1-,_3
4. Cho bai toan Quy hoach tuyén tinh dang chinh tic
f(x)=2x; +xy — x5+ x4 — max
X1 +JC2 +2.XT3 +X4 =6
(1) sx1+x; +x4=2
x;—=2xy+x3=4

a) Hiay chi m&t phuong an cua bai toan.
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~ b)Rorang tép phuong 4n 14 tip cac nghiém cta hé phuong trinh
tuyén tinh (7). Hay chi rd tip phuwong an cha bai toan.

5. Bang phuong phép hinh hoc, giai cdc bai todn sau

a) f(x)=-4x;+3x; - min
X +x;<6
2x1+3x, 26
X1 — Xy <2

x;20,j=1,2

b) J(x)=x1 +3xy - max
x1+2x2 <6
2x;+x, <10
-Xx;+Xx; <4

xj20,j=1,2

¢} f(x)=x; +x; +x3 > max

(3x1 +2xy +6x3 <6
3x; +2x5 +6x3 21
Xy +Xx; <9
1 X1 +x5 =2
X —xy+x321
X —Xx3+x3<5

ij- _>,0,j=1,3

Loi giai hodc huong din
1)a) f(x)= 3x1 - X3 +3X3LSX4 +0x5 +0x6 +0x7 — min
’ 'x1—2x2+3x3+x4—-x5=7

x; +5x, +x4 +x6=9
* 2x; —5x3 +3x3+2x, +x7=12
X1 —2x) =13
x; 20, =17

b) f(x)=x;-5x3—3x35+3x7 — max

-
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(x;+2x5 +x4—x5="7

X —5x5 +x3—x3+x4—x53=9
<
Xy +2x3+x3—-x3  +Xx5=6

X +2x5 =4

X1, Xy X3, X3, X, x5 20

2) a) T uong tu nhu vi dy trong phan ly thuyét.
. . . __7
Tép phuong an 1a phan trong cua tam giac ABC. Trong do A [?,0] ,

g3 70) (8.2
33 33 7 7

b) Tuong tu nhu vi du. Tédp phuong an la phin trong cia ngi gidc
ABCDE, phan gach chéo.

 Véi A(1,0); B(0,1); C(0,9/4); D(3/4,15/8); E(2,0).
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h

3) a) Tép phuong 4n 1a phin trong hinh chop OABC, trong do O(0;0;0),
A(4;0;0), B(0;5;0), C(0;0;6).

z C

b) Tap phuong én 1a hinh hép xién. ’

4. a) Dung phép bién d6i so cap ta giai hé phuong trinh tuyén tinh da cho.
1 1 2 16 1 1 2 1 6 11216
11 01 2(>|0 0 -2 0 —4|>(0 3 11 2]
1 -2 10 4) (0 -3 -1 -1 2 0 0 2 0 4

Ta c6 h¢ phuwong trinh twong duong
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X1 +.7C2 +ZX3 +X4 =6
3x2 +X3+Xy= 2
2x3 =4
Ta c6 thé chon mot nghiém nhu sau x=(2,0,2,0). Pay la mét phuong
an cua bai toan.
b) Tép phuong an cua bai toan 1a:

rxl—Z—-g-q
_ 3
<x2=:g'
3
X3=2
X4=C¥

* Vi theo gia thiét X; 20,j=i§; xs€ R chonén a<0.

o/\\

a) Tap phuong 4n la phin trong cta ngili gidc ABCD, phén t6 dam. V&i
A(12/5,2/5); B(0,2); C(0,6); D(4, 2).

V& duong thing f =—d4x, +3x, di qua mot diém cia tap phuong
an. Khi cho S thay dbi s& 1am cho gia tri ham muc tiéu ting hay giam.O bai
toan nay ta can lam cho ham muc tiéu giam. Tir d6 gia tri min cua £ 14 :

f(A)=—42/5.
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. §3. TINH CHAT cuA TAP PI-IU'GNG AN VA TAP PHUONG AN TOI
UU CUA BAI TOAN QUY HOACH TUYEN TINH

1. Tép hep 18i. |
1.1. Pjnh nghia 1 (D;nh nghia t6 hep 18i): Gia st x x.,x"eR"."
Diém xe R" duoc goi 13 t6 hop 15i cha céc diém xl,ch2 ores X néu tdn tai

Aspsoovs g 20, Y+ 2+t Ay =1 520 cho:
x= 21x1+12x2+ + Ay X - -

Mot t& hop 16i chia hai diém du.'qc goi doan thén g ndi hai diém d6.
[xl,xz]—-{xe R”/x = Ax! +(l-—-.1)x2,0$/1$1}

Vidu 1: Trong R, cho xl= 1, x? -4 Dlem x=31atd hop 16i cua hai dlém
l 2. 1 2 y

1
=1, x =4 Thit ,3.._1+ 4 L2512,
xl=1,x° atvay 37 3350373

Vi dy 2: Trong R?, cho tam gide ABC, voi A(1,1); B(1,2); C(3;4). Khi @6
trong tam G 1a t6 hop 16i cia cdc dinh A, B, C.

§7y 1. .. 1 1
Trong tim G(5/3, 7/3). Ta ¢6 |=>,= |==(1,1)+=(1,2)+=(3,4
rong ( ) ac (393) 3( ) 3(’ ) 3( . )

1.2. Dinh nghla 2 (Djnh nghta't#p 151):, Tip L ;;.R-" dugce goi 1a tap 16i,

néu Vx,ye L=>Ax+(1-A)ye L,VA;0S5 A $1. Néi cich khic, tép L 1a

tap 101, néu doan thing ndi hai diém trong L ném gon trong L.

N Vi dy . Trong R%, doan thing, dudng thing, tia, toan bd R, nira
mat phing, da giac 15i, tam gidc, hinh trdn, hinh elip déu 1a cac tip 1di.

Trong R3, doan than g, duomg thing, mat phang, da dién 15i 12 céc tap 181.

1.3. Dinh nghia 3 (})mh nghla diem cyre bién ciia mot tgp 16i):
Piém xp dugc goi la diém cyc bién cua tap 16i L, néu

1

x0=/1x +{1~ l)x y X 3 X 2¢L 0<i<l thi=:r:nn:,,===:|c1-x2

Vi du : Trong Rz doan thi’mg, thi hai diu mut 13 céc diém cye bién.
Hinh tam giac, thi céc dinh 14 céc dlcm cyc bién.

1.4. B;nh nghia 4 (Djnh nghta da dién 131): Ta goi mot da dién 16i v(n céc
dinh x!,x?,.,x™ e R" 14 tip L={xe R”/x = Ayl + Apx? +. 4+ A, x™ }, _,

. trong 46 Ags Agses Ay 20, 4 + 4 +..+ 4, =1,
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Nhdn xét: L 13 mét tép 13i va céc didm x!, x2,. ,x’” 13 cac diém cyc bién, |
sau khi d loai di cdc diém 12 t6 hop 18i ctia céc diém con lai.

- Vidu: Trong R2,da dién 1i sinh bai hai diém 13 doan thing nbi hai
diém a6, da gi4c 16i 12 da dién 13i sinh boi cac dinh cua né.

2. Tinh chit ciia bai todn Quy hoach tuyén tinh:

2.1. D;nh ly 1: Tép hqp céc phuong an cua bél ton Quy hoach tuyén tinh 12
mét tap 15i.

2.2. Dinh 1y 2: Tép hop céc phuong 4n t6i uu cua bai toan Quy hoach tuyén
tinh 13 mdt tap. 18i.

3. Tinh chit chia bai todn Quy hoach tuyén tinh dang chinh tic:
X¢t bai toan Quy hoach tuyen tinh dang chinh tc (43 ndi & §2)
JS(x)— min _

XAl +x74% 4o+ x, A" = b
Xy 20, J =fr—1-

3.1. Pjnh nghia &: Gia sit x¥ = (X105 X209 Xpg) ld mot phuong dn cua bai
todn Quy hoach tuyén tinh dang chinh tdc. Khi do
X0 + 3942 4. 4 x0A" =b.
Ung véi nhitmg x ;0> 0 hé { 47} dusoc goi la hé vécto lién két voi x°.
V: du: Xét bai to4n Quy hoach tuyen tinh c6 tdp phuong 4n la
le +Xy—-x3 = 5
x|~ Xy +4x3=2
x;20,j=13.

Véi tip phuong é;n nay ta c6 xlA_l -4-.1152,42 + x3A3‘ = p, trong d6
e 2) Az 1 A"’ -1 b= 5 '
1 -1 4 2
Tacd x¥ = (%,%,0) 12 m6t phuong an éﬁa bai toan (vi thoa hé
phuong trinh), va %.Al +%.A2 +0.43=p= (J

Viy A4}, 4% 13 hé vécto lién két cia x?.
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Laicé x =(0 ?2 %J la mét phu'cmg 4n clia bai to4n, v

22

2 e
3

3

().A“1 Ad=b= [2] Va_y .Az, A n hé vécto_' lién két clia xll .

' 3.2. Dinh I 3: Gid sit x° =(Xjg, X30, - Xp) 12 mt phuong én khéc khong

cua bai todn Quy hoach tuyén tinh dang chinh thc. Khi 46 néu x° 1 phuong
"4n cyc bién cua tip phuong 4n thi hé vécto lién ket vGi no d@c lap tuyén
tinh.

Nguoc lai, ndu x° 12 mot phuo'ng an c6 hé vécto lién két véind d6c
lap tuyén tinh thi xo 1a mit phucmg én cye bién. '
‘Ghi chu Vi tdp hop cdc phuong dn cua bdi todn Quy hagch tuyén

tinh la mpt tdp 16i, nén khat niém phwo'ng dn cye bién tirc 1a diém cuc bién
cua tdp b, . ,

3.3. H§ qua 1: S6 phwong én cyc bién cua bai toan Quy hoach tuyén tinh
dang chinh tic 1a hiru han S

3.4. Dinh nghla 6: M6t phucmg 4n cyc bién cua bdi todn Quy hoach tuyen'

tinh dang chinh tac dugc goi 12 khong suy bién néu sé thanh phin duong ctia

n6 bing m. Néu s thanh phén duong it h0'n m thi phucmg én cyc bién nay
goi 1a suy bnen

Vi du: Xét bai todn Quy hoach tuyén tinh ¢ tip phl.r(mg én 1a
X1 + 2x2 —-X3= =5
xl -xz +2x3 —.5
Ta cé x? = (0,5, 5) 13 mét phuong 4n cyc b:én cua bai toan vi l‘l¢

2
.l). A3 = (2 1] hai vécto niy doc I3p tuyén

véeto lién két véi né 1a 42 =(

tinh. Hon nita day 1a phuong én cyc bién khong suy blen v1 sé thanh phﬁn
duong cuia né 12 2 bing s6 ddng ciama trin A; -

x! =(5,0,0) 13 mot phm:mg an cyc bién cua béu toén vi hé véctc
lién ket voi né 1a A1 ( ],‘ hé mét vécto _n&y déq_“lap- tuyen. tinh, Nhung diy
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khong phdi la phuong én cyc blen khéng suy bién i 56 thanh phan duong
clanélal.

Ta cé x_ =(1,4,4) 12 mét phwong én cia bai todn. Nhung khéng
phai 12 phuong 4n cwc bién, vi hé vécto lién két voi nb

_ 1 _ - : :
adl= [1]; At = [iJ-;'A:" = (2 1) ,'hé vécto ndy phy thude tuyén tinh.

3.5. H¢ qua 2: S6 thanh phin duong clia mdt phuong én cyc bién cua bai
toan Quy hoach tuyén. tinh dang chinh tic tbi da 12 bang m ( m i sé dong
clia ma trign A). ‘ -

3.6. Pinh Iy 4: Néu bai toén Quy hoach tuyén tinh dang chinh tic co tap 7
phuong 4n khéc r8ng thi né c6 it nhit mdt phuong an cyc bién.

Cdc dmh Iy trén day da ch: ra cho chung ta cdch thanh lgp mét
phuong dn cyc bién cua bai toan Quy hoach tuyén tink dang chinh tdc la:

- Xdc dinh cdc hé gom m vécto déc ldp tuyén tinh cua hé vécto

A Az, w A", S8 hé con ndy hiri han . ‘

: Biéu diénvécto b theo cdc he con ¢ trén, ta dwo'c éde hé sé bidu
dién. Thanh Idp vécto x c6 cdc thanh phan 1a h¢ 58 bidu dién.

- Logi di nhzmg vécto x cb thanh phan dm, cdc vécto con lai la cdc
phwong d an cuc bién. :

Vi du: Tim tht ca cdc phuong 4n cuc bién cla tip phucng 4n cha bai

toan .
| S =2x;+x3+5x4 — min
|xm+ x3+x4=S5
{ Xy=Xy3+2x4=1
x;20,j=1,4.
Giai.

Cé tht ca 4 vécto hai chidu la:

Al= [;J A= G) A =( IJ, At = [;] Tir 46 ify dugc cic hé

con dgc 13p tuyén tinh 14 , o .
{AI;AZ},{AI;A3},{A1;-A4},-{A2;A3}, {A’;A“},{A%A“}

( ddy ciing la cdc co sé trong R2) .
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3

7
5 ; |

Biéu dién vécto b =[1) theo cac hé dc lap tuyén tinh nay, ta cé

b=5A'+4%, b=64"-4°, b=%A‘+%J44, b=642+54°,

b=-942+54%, pb=343+24". Tir day ta c6 cac vécto thoa hé phuong
tinh trén 13 x'=(51,0,0), x*=(6,0,-1,0), x° =(§'oo%]

x4 =(0,6,5,0), x° =(0,-9,0,5), x*=(0,0,3,2).
Loai bo cic vécto cé thanh phin 4m ta duoc 4 phucmg an cyc bién 1a

x! =(5,1,0, 0) x —[2,0,0,-;-), x" =(0,6,5,0), x8 —(0,0,3,2).

3.7. Dinh ly 5: Néu bai toan Quy hoach tuyen tinh dang chinh. tic c6
phuong an t6i uu thi né s&-c6 it nhit mét phuong an cyc bién 13 phuong 4n
tdi wu.

thm xét: Nho-dinh ly nay, néu ta chng minh duo'c bai todn Quy
hoach tuyén tinh dang chinh téic co phuo*ng dn 10 wu, thi noé sé ¢ phuong
an cuc bién la tOI wu . Trén ddy ching 1a c6 thé tim dwyre tat ca cdc phwong
an cyc bién (vi 56 phuong dn cuc bién la hiru han; hé qua 1). Do do trong
56 cdc phmmg dn cwe bién vira chi ra, lan leot thir tirng phuo‘ng an ta dupc
phwong an t6i uu. :

3.8. Dinh ly 6: Néu tdp phuong an cua bai todn Quy hoach tuyén tinh ( béu
todn Quy hoach tuyén tinh dang tong quat) khéng rong va 1a mét da dign 16i
thi bai toan s& co it nhat mét phuwong 4n tbi wru 1a phuong 4n cyc bién.

3.9. Dinh 1y 7= Piéu kién cin va dit d& bai toan Quy hoach tuyén tinh c6
phuong én ti wu 1a tap phuong dn khéng rong va ham muyc tiéu bi chin
dudi (neu 12 bai toan min) ho¥ic bi chan trén ( ncu 12 bai toan max).

Vi du I Giai bai toan Quy hoach tuyen tmh
- f =2x)+x3 +5x4 > min

xy + x3+x4-5
.sz-x3 +2x4=1
x;20,j=14. /
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Gidi: Trude tién ta tim cic phuong 4n cuc bién. Ké thira vi dy o trén.

1 0 1 1 ,
C6 4 vécto ot Al =(0],A2\=[J,A3 [ 1] At = [2) T cac vécto

nay ta thu dugc céc hé con ddc lap tuyén tinh va céc phuong an tromg Ung
{Al; Az} ¢6 phuong 4n twong img x! = (5,1,0,0),

Al A?'} cbd phumig én tuong g x?= (6,0,-1,0),
Al 44 6 phuong én twong img x3= [-Z-,o, 0,11’.) ,

A%; 4*} c6 phuong én twong img x° = (0,-9,0,5),

Py ey ey ey gy

|

Az, Aa}cé phuong 4n tuong ﬁng xt= (0, 6,5,0) ,
]
|

As, A4 6 phuong 4n tuong img x5 = (0,0,3,2).

- Tir ddy ta cé6 céc phuong an cuc - bién x1=(5,1,0,0),

x3-=(%00;) x4=(6,0,5,0), x5=(0,0,3,2).

Hién nhién him muc tnéu cua bai todn bj chan du'm bm 0, do do lhco
dinh ly 7 bai toén c6 phuong 4n téi wu 13 phuong 4n cuc bién.

Tacod f(x )= f(5,1,0,0)=25+1.0+5.0=10,
f(x3)='f(2,o,0,l] 2. ;+1 0+5. %--2-3- fixhH =5 r(x% =13

Viy x4 = (o, 6,5,0) 1a phuong 4n tbi vu cua bai todn, va gia trj toi
uvula 5.
Vidy 2: Giai bai toén Quy hoach tuyén tinh
S =X +2x; - max

Xy +3x2‘2 3

3xl =X <6 |

4x| +3xy €12

;20,j=1,2.

Giai: Tap phuong an cta bal toan la mot tap 16i da di¢n, cu the do 1a tir giac
30 12 21 3

ABCD (hinh ). Trong dé A(0;1), B(0;4), D da

(binh ). Trong 86 A1), B(0;4) (1313) (1010] >

cung Ia cac phuong &n cyc bién, do d6 theo dinh ly 6 bai toan c6 phuong 4n
t6i wi 13 phuong én cyc bién. Bing céach thir cic phuong an cue bién ta dugce
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- 30 12) 30 _12
A 0;1)=2, 0:4 39,024
S =FOD=2, SB)= 109~ s (O)= f(m 13)_ a2
21 3) 21 .3 27
=34 2.
. f( )= f(lo 10) 10+ 10 10’
Vayphuangéntmuulﬁ B(0:4), vé gia trj to1uu1&8

(Chu y toa dd céc dinh A, B C D tim dur,rc tir v1éc glal cac hé
phucmg trinh)

y .
B \\\
AN
-...______.-'_ L
Al X
>
Bhl tap :
1. Trong ]R2 cho ha1 diém A(131), B(3;1). Tim t6 hop 16i sinh b&i hai
diém A, B. -

2. Tim che diém cuc bién cua tap 16i
' L= {erRlx—S ~-34,051s1}.
3, Tim c4c diém cyc bién cua tip 16i

{x (x13x2) € R?/x = A=) +(1- A2 1),05}.51}

4 Cho A, B 12 hai tdp 18i. Chimg minh ring AN B 14 mét tap 1.51
nhung AW B cd thé khong 14 tép 16i.
5 ~ Chimg minh céc tip sau day 13 cac tip 16i:

 BX= {(x, W) y-ax ao} a>0.

R B ¥ ={(x,5)/15x+2yS5}.

6 Ch\’mg minh Pinh Iy 1: Tﬁp hop céc phuong an cua bél todn Quy
- hoachtuyén tinh 12 mdt tap 16i.

9, Chimg minh Dinh 1y 2: Tép-hop cdc phuong an t61 wu cia bai toan
Quy hoach tuyen tinh 1a mét #apléi. . :
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8..

10.

1.
12
13.

- 14,

15

Chimg minh Dinh Iy 3: Gia sit x® = (x;9,%,9, . x,,9) 12 mét phuong
an khic khéng cta bai todn Quy hoach tuyén tinh dang chinh tic.
Khi d6 néu x? 13 phuong én cyc bien cia tdp phwong 4n thi hé vécto
lién két véi n6 doc 1ap tuyén tinh. Nguge lai, néu x°13 mét phuong
in c6 h¢ vécto lién két véi n6 doc lap tuyén tinh thi x13 mét
phwong 4n cyc bién. a L B '
Chimg minh H¢ qua 1: 86 phuong 4n cyc bién ciia bai tosn Quy
hoach tuyén tinh dang chinh tic la hfruhan. -~

Chimg minh H§ qua 2: S5 thanh phin duong ciia'mét phuong 4n cuc
bién cia bai todn Quy hoach tuyén tinh dang chinh tic ti da 12 bing
m (m 12 s6 dong ciia ma trin A v ciirig 1 hang ciia A).

Chimg minh Dinh 1y 4: Néu bai toan Quy hoach tuyén tinh dang
chinh tic cé tap phwong dn khac rng thi né cé it nhat mot phuong
an cyc bién, T o _

Chimg minh Digh 1y 5: Néu bai toan Quy hoach tuyén tinh dang
chinh tic cé phuong 4n tbi wi thi né s& c6 it nhit mét phuong 4n cyc
bién 13 phuong 4n t6i wu. - R

Chimg minh Dinh 1y 6: Néu tap phuong 4n cita bai toan ‘Quy hoach-

tuyén tinh khéng rng va 13 mot da dién 13i thi bai ton s& cé it nhat

mét phwong 4n ti wu 12 phuong an cyc bién.
Giai bai toan ! : -
S =x;+6x3-5x, — min

X1+ 2x3+3x4=5"
{ 3%y~ xy+2xy =8
x; 20, =14,

. Giai bai todn

f=x1 +2x3 -3 max
x+ 3x3=3
X1 +3x3 - x3 =4

x;20,j=1,3.

- 16.

Giai bai toan
S=x1+x3+5x4 > min

- ..{xl +X —x3+3x, =5

X3—X3+2x4=4
x; 20, j=1,4.
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17. Giai bai todn f = x; ~6x3 +x4 ~ X5 — max
x; + +2x4+x5=8
Xy +X4—-X5=4
+x3+x4-+x5=6 - szo,j=ﬁ.

L1 gldi hojic hwémg dén - B
1.Té hop 13i sinh bai hai diém A(1;1) va B(3;1) 1a tap hop céc diém

{x-(xl,xz)e R/ x =111+ -0(G3D), 0.5:51}

_ xy=3-2
={x=(x;,X%)€ R :{x =1
3 0<1<1
" Péy chinh 12 mjt doan thing.

2. Hai diém cuc bién 12 x=2 va x=35. Thit v&y, vitacé
L={xeR/x=5-34, OSZSI}

nén tdp L chinh 14 doan thing [2;5]. Tir 46 2=tx+(1-2)y, x, y€[2;5] thi
2=x=y.Vi2=tx+(1-0)y212+(1-0)2=2,t€ (0;1).

3. Hai diém cyc bién 1a (1;-1) va (2;1). Chimg minh tuong ty bi 2.

4. Ding dinh nghla tap 16i thay ngay giao cia hai hay nh1éu tap 14i 12 mot
tap 18i. Nhung hep cua hai tdp 16i c6 thé khong 16i. Ching han

(x,y)€ Rzlx +y <16
a={ }

2 y
R:/E 1
{(x,y)e 9 255 }

'Sau khi v& hinh ta thdy ngay A hop B khéng 16i.

. 5. bayla phan 18m bén trong cia parapol nén thiy ngay 4y 1a tap 16i.

Nhung c6 thé chimg minh tryc tiép bing dinh nghia nhu sau:

V(x,y),(x e X —{(x,y)ly ax’ 20} a >0 Ta chimg minh

_ 2.(x,y)+(l—;1)(x,y’)t—:X 0sA<1. Thatvﬁy _ B
A )+ (=AY ) = (Ax + (- D)X )ly+(l ).)y ) A%

(X%, ) (x,))e X nén
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{y—axzzﬂ ={ly > Aax?
Y-ax?20 |(a-2y20-ax?
=>2y+(1' Z)y"Zﬁax'2+(l Aax’?
“Ta c6 ﬂax2+(l Aax’? 2a(2.x+(1 l)x) Vi
Aax? +(1-A)ax? 2 a(Ax +(1- ')
ﬁ/lax2+(1 Dax 2 ad?x? + 2041 - Axx’ +a(l-4)’ x'z
< - )t +2.(1 At 2 21(1 e

oxt+x?ota’. | o .
Tir 46 Ay+(1—z)y —za(ﬂx-l-(l-l)x’)z . D6 chinh 14 dpem.

6. Tru'é'c tién ta chimg minh tp hq? cac phuong 4n cia bai todn Quy
hoach tuyén tinh dang chinh tic 1a thp 1oi.
| Thét v@y, neu x, y 'hai phuong 4n thi Ax=b, Ay=b . Khi d6

A(Ax+(1-2)y) = Adx + Al- Ay = Adx+
(1-A)Ay=Ab+(1-A)b=b. Chimgto Ax+(1- Jt’.)y 12 m§t phuong én.
Trong trudmg hep bai todn tong quat, ta thay cdc diu déng thirc béi bit ding
thirc. _

7. Gid sit xy, x 13 hai phwong 4n t6i uu cia bai todn Quy hoach tuyén tinh.
Khi d6 f(x1) = f(xy) = max{f(x)/ xe D} (hoic min), D 14 tap phwong

an. Xét y=Ax -|4(1—/1,)xz, ta cht'rng‘ minh y ciing 13 phuong &n t6i wu. |
y=aa+A=2x, f()=F(Ax+0-2x)= fRe)+ £ (1-Dx)

—lf(xl)+(l -A)f(xy) = max{f(x)/xe D}(vi ham myc neuflé ham
tuyén tinh).

8. Gié st phan chl'nig‘ Y ='(._rm,_xm,.., Xp0)CO r thé.nh phin du duong 13
phuong 4n cyc bién ma h¢ vécto lién két vai né 4!, 4%,.., A" lai phy thudc
tuyén tinh. Tir h¢ A%, 4%,., 4" phy thufc tuyén tinh ta tim dugc cic sé
O @ss@, khong dbng théi bing 0 thoa @y + @A +...+a,4" =0..
Véi @>0 ty ¥ ta c6 amA! tamA® +.+am,A"=0(*). ¥ 1a mpt
phuong 4n nén xmAl -Fx;oA‘z +.+ OA' —-—b("'"‘) Tir (*) va (**) suy ra
(%10 L) A +(x20 tamy) A% + .+ (x,0 2 a@,) A" = b. Xét hai vécts
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xl=(xm—aa1,xm—aw2, ,‘x,o-aa,,-ﬂﬂ 0
x? -(xm+aa1,x20+aaz, X, + 00, 0,0..,0).
Do - X195 X305 X0 >0 nén cé thé: chon a>0 du nhb 520

: ;chox ,x 20 (tu'c_ 13 tht cé cdc thanh -p_haﬂ cua né déu khong am) Khi do

" hién nhién x!,x? 12 c4c phu“orng 4n khéc nhau va ta c6 X0 = %xl +%x2.

Chung o x? khong phél 13 phuong an cuc blen Véy h¢ vécto lién két voi .
né A! Az, ,Ar d6c lap tuyén tinh. o

: Nguqc lai, gia st phuong én xV = (xw,xm, X o)co 7 thanh phan
diu dwong, céc thanh ‘phén con lai déu bing khéng, nghia 13 n6 c6 dang
39 = (%1, X300 X3 03 00y 0). Khi 46 Axg = b hay . |
A(%105 X202 %01 0,04 0) = xp0 A"+ xp0d? 4ot X0 =D,
1 ~ Trong d6 A, Az, A" AH'I, ,A” a céc vécto ct cua A. Gia thiét
Al A2 yo ,A" déc 1ap tuyén tinh ta.ching minh X9 la‘phuong an cuc bién.

- Gia st ¥ = Axl+ +{1- Jl)xz 0<J{.<l(v61 x1,x% 13 hai phuong
én) K.hl dé x 0=‘1le+(1 l)sz véi xjo, }1, 2 14 cac thanh phan

thu_| cia x%,x',x%. Do 0</1.l /1.<1 nén xﬂ,_o thi xﬁ—D va

| sz_o cétheglasu
| x! -(xu,xn, ,x1,0,0 ,0)

S -(xlzsxzz, ,x,z,o 0-,0)
Tacé Axo-—Axl-»sz—b hayla

Cxypd! +Xp0A7 4. +x,0A"-—b. |
'x11A1+x21A FutxgA =b
| qu +xp34% 4+ x4  =b.
Vi hé A1 Az, ., A" &3¢ 14p tuyén tinh nén tir ba di’mg thirc trén suy
ra xjo=x;=Xxj; v&i moi:j= =1r. Vay x '—_xi--x nghla i x 1
phlmng én cyc bién. '

9. Thco bai 8 neu X 1a phu'omg 4n cyc blen thi hg vécto lxen két véi né doc
lap tuyen tinh. Ma trén A ¢6 tét ca 1a n vécto cqt Al Az, ,A” nén sé he; '
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vécto con dqc lap tuyen tinh phéx hitu han, din den sb phu'orng dn cyc blen
.‘cﬁng hitu han S

10 Gia sir Y —(xw,xm,..,x,,o)cé r thanh phan dau duong, khi d6 h¢

vécto lién két véiné 13- Al , A2, s A" . Theo bai 8 hé néy doc lap tuyén tmh
ma trin A c6 hgmg bAng m do d6 r khéng vugtquém.

1. x° lé m(‘yt phucmg an cﬁa bm toén, Néu ° =0 thi 16 13 phucmg én cuc
-blen Neu ; x #0 ta 6 thé gia thlet né cé dang
%! -(xm,xm, ,x,.o,O 0.,0) vdn r thénh phan dau duorng ‘Khi d6
wa‘+x20A +. +x,0A" =b __ | B

| Néu x® khong phai 12 phuong n cuc blén thi h& Al , A%, A" phy
 thudc tuyén tinh. Ta tim dugc cdc sb' ay, a5, "l khfmg dang thori bing 0
thoa a1A1+a'2A2 +. +a,.A' =0, trong céc s& @y, &,y @, €O the gla Su-
cd it° nhit mot sb du'o'ng Véi  a>0 tiy y cd
aa'lAl+aa2Az+ +aa,A’-0 Suy ra (xm-aal)A +(x39 - aaz)A

++ (X, - a2, )A" =b. Do X105 %20 > s+ %9 > 0nén cd thé chon &> 0
du nho sd0 cho x! -(x,o-aal,xzo—aafz, ,x,o-aa,.,o 0.. ,0)20. Cé

thé chon a= min{-—-—g—/a >0} -—59->‘0,th1 vécto

@; @
x = (xlo MI’xzo a“z, ,xro —m,.go, 000,0)
¢c6 thanh pha.n thi s 13 x5 — o, = Xs0 -a,—ﬁy- 0. Lic ndy vécta x cé
S
56 thanh phﬁn duong 1t hon x° Neu x! chua phal 14 phucmg an cyc bién
' '-thi lam tuong ty ta xy dl,mg phuong én x2cé 'sb thanh phén ducmg {t hon
X Qué trmh nay phai dimg, tic la ta tim duoc phu'crng é.n cv,rc blen

12. Chlmg minh Dinh ly. 5: Néu bél toén Qu . hoach tuyen tinh dang chinh
 tic ¢b phuong én t6i wu thi né s& co it nhat mot phuorng én cuc bién lé_
| phuong an tol uu,

Truéc tién ta chimg mlnh mgnh dé: Neu x -Z.xl +(l A)x ’ vdl '
(0<A<1) 1a mét phuong 4n t6i wu cua bai todn Quy hoach _tuyén tinh thi

%', x? ciing 12 phuong 4n t6i wu. Thit vay, f(x%)= £ +a- 2022} =



b
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= AF(N) +(1 - D) FD) 2 AL (") + U - (%) = £(x) (gid st day 1a
bai todn min). Vi 0 < 2 <1, nén bit ding thirc trén chimg to

SV ==Y N

Tréd 1ai bai todn 12, gia st xo_ 12 mgt phuong én t8i wu ctia bai toan.
Néu x° =0thi d6 12 phuong 4n cyc bién, nguoc lgi theo cach chimg minh
bai 8, bai 10 va bai 11 & trén ta xAy dyng dugc x° =-;-xl +%x2, trong 6

x! c6 56 thinh phin duong it hon so v6i x%. Theo ménh d& vira chimg
minh x! cung 12 phuong 4n t6i wu.

Néu x' 12 phuong 4n téi wu thi xong, néu khéng ta xay dvng duoc
x'1 14 phuong 4n t5i wu ¢6 sé thanh phin duong it hon x*.... Qu4 trinh
‘ niy phéi dimg. Khi 6 ta thu dwgc phwong 4n téi vu 13 phucmg 4n cyc bién,
hoZic phwong 4n ti wu 0. Truémg hop ndo di nita ta cling c¢6 phuong 4n tbi
uu lé phucmg an cyc blen
13. Ta xét bai toan min. Gia st x. l& mét phuong an bét ky, ta ¢
x=/11x +22x +..+lkx trong d6 x ,xz,..,xk,. 1a cac phu_cmg an cyc
- bién, A, Agsendy 205 4 + Ay +.+ A =1. Gid st
, |
£ty =min{ £, £GP,y fxk )} (f12 ham myc tiéu).
Vi ftuyén tinh nén ta cé: ‘ | |
£y = (et + 25 vt gxk ) = Ay N4 D f (P ot A £ (F)

2 A (V) + A f(xY) +. + A £(x1) = f(x!) . Didu niy ding cho moi
phurong én x nén- XL 12 phuong Ao t6i wu.
14. . : | |
Sf = x; +6x3 ~5x4 — min
‘{xl + 2x343x4=5 (1)
- 3xy—-x3 +2x4 =8 (2)
x;20,j=14.

Tacd f x1+6x3-~—(5—x1—2x3)=-§-x1+-2—-8—x3-§2—£(dﬁn

3 3
().
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Véy ham muyc tiéu bj chin du6i. D& thiy tip phuong én khéng réng,
do d6 bai todn cé phuong 4n t6i wru va do 6 s& c6 it nht mot phwong 4n circ
bién la phwong 4n t6i vu. |

C 4 vécto cot Al = (1),,42 = (0), A3=( 2 ) A= (3] . Tir cc
- 0, 3 -1 \2 |
- vécto ndy ta thu dugc cdc h§ con dfc 14p tuyén tinh va céc phuong 4n tuong

irng: .{Al; Az} cd phuong an twong ung x! = (5,—2—,0, 0] ,
{A‘; A3_} ¢6 phuong én trong ing x% =(21,0,-8,0), -

Al; 4%} 6 phuong én tuong mg x> = (~7,4,0,0),

3

s
)

AN

R , |
¢o phuong 4n trong tmg xi= 0,-;—,;,0) ,

. {
A,z; A*lcs phuong 4n tuong (ing x° = 0,1;-,0,-35-),
. ' \

{
{A?; A4} ¢ phuong én tuong frﬁg f.g"’ =(0,0,-2,3).

Tir day ta c6 céc «phuung 4n cye bién x! = [5,%,0, 0] ,

x* = [0,':-,*2,0], ‘x5=(0,-!;,0,-§-). Taco f(xl).=.5, f(x4)=15,

f(x%)= :§§- Viy x° = [o,-l-;-,o,-g-) 12 phuong én t6i uu cia bai toan, va

gid tr 61 ru 1 >

15. Phuong 4n ti wu 13 x = (3,31-,0) , va gié tri thi v I3 fix)=3.
16. Phuong 4n 16 wu 1a x =(1,4,0,0) , va gid trj thi wu 12 fix)=1.
17. Phuong 4n t8i wu 13 x =(0,6,0,2,4), va gi4 trj t6i wu 13 f{x)= -2.
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§4. PHUONG PHAP PONHINH
1. Gii thigu chung:

'Vi moi bai toan Quy hoach tuyén tinh déu c6 the dua vé dang chinh
tic, nén & daiy ta chi xét cho bai todn dang chinh tic.
f(x)={(c,x) > min

x1A1+x2A +..+-an" =b
X 20 j= 1 n,
Gid sir bai todn dang xét ta di bxet mét phuorng an cyc bién dang
X = (X105 X295 +3 X053 05 05..50), trong 6 x j0>0j= =1,m. CO‘ s lién két
cia x 1 AL 4%,.4™. Vi x 1a phuong én nén
xy0A! + X042+ + X, 0A™ =b, lic nay", gid tri him muyc tidu Ia
-~ f(x)=eyxyg + 03X+t CopXpg - - . N
| Véi m5i j =l,—n ta cé_ xlj-Al ~+‘-.aczj-A'z +..+xm}-,_4'" = Af( tinh cha"it_
co sb). : Co
Ky hiéu xj (xU,le, .,xm,)thx véi j=1,m ta cd x’ lé vécto
“don vj thi j. Dt b= A thi wa +x20A + ot Xy, A"'—Ao vé

2 = (g5 2035 %pn0)

.Néu ma ta da biét duge x la phuong dn t8i-wu nhor mgt cdch nao dé
thi myc dich ctia ta da xong, Néu x khong phdi la phuatng dn to wu thi ta tim
phuong dn cuc bten khdc tét hom tirc la phwong dn lam cho gid tri ham muc

tiéu nho hom. Mudn viy ta phat xdy dung mgt co s¢ mdi; dom gidn nhdt la
thay thé mot vecto‘ trong co 50 cii bang mgt vécto nam ngoai co so cil.

_ Nhén xét & tren chinh 13 y tudmg cua thudt todn don hinh. Mot y
tué‘ng thét glan di thay thé mgt vécto trong ca SO i bang mot vécto‘ ndm
" ngoai ¢ so' cfl néu phucmg an dang xét chura tdi vu. .

- Gia sf: vécto dua vio co s moi & A7, trong d6 j=m¥Ln, va
- hxén nh:én Xy jA +x2 jA +..+xmjA’” =4/, Nhén hal vé cua ding thuc
. -'n&y vén 9>0 ta. duqc lejA +9x2_,A +. +9xmjA'” =94 . Tir
wa +xmA +..+ xmgA . —b suy ra .

(xm-axlj)A +(x20 -0xzj)A + +(xm0 —-ax,,,j)A --b BAI
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hay (%10 — le DA +(x9- 9x2,)A +.. +(x mo ~ ax,,, )A™ +94) =

Vi x;9 > 0, 1—1,m nencéthetlmduqc s6 >0 dunho sao cho
Xig — Bx,j 20,i=1,m m . Khi 86 vécto
x' = (xm Bxlj,xzo zej, ,xmo-ﬂx }’ ,6 0;. ,0)(9)0 l&th&nh

phan thir /) 12 mét phuong 4n clia bai toén (cé thé khéng phai 'lé phuong én
“euc bién). Khi dé

(x) Zc(x,o ax,j)+ct9 Zcix,o B(Zc,x,j cj}
=

bat z; = zc,x,} =(c,x’), j= 1 n. Tacé
=1 _ : .

| f(x’) f(x) e(z, —¢;)=f(x)-6A;

-trong d6 A =3j~¢ j duqc gol 13 uée lu'qmg clia vécto Af ung véi phuong

an cyc blcn X.

Chi y: Néu A4 1 vécto trong co s6 cﬁ thi vi xj = (0;0;. ;1'0;. 30) la vécto

don vi thuj nén z; = Zc;x,] --(c,xj)-cj va do dé A; —-zj-cj =
. i=l |

2. D;nh ly 1:( Déu hiéu téi u'u) , -

Neu X = (X103 X303 53 Xpy03 03 05..;0) 12 mét phuong an cyc bién cha .
bai todn Quy hoach tuyén tinh dang chinh tic sao cho A;80,Vj= 1,7 thix
13 phuong 4n t01 wu, '

3. Pinh Iy 2: Néu tn tai vécto 4/ ngodi co s& lién két cua phuong 4n cue
bién x= (X105 X293 ,x,,,o,o 0;..;0) sao cho A;>0 va x’SO(nghla 2

- x;; <0, i=1,m m) thi bai todn Quy hoach tuyen tinh dang chinh tic khﬁng '
.co phuong 4n téi vu. R6 hon lé ham muc tiéu khéng bj chin dudi trén tap
phuong an. . .

Truorc khi di xa hcm ta xét mét vai vi du aé hléu 13 hai dinh 1y & trén.

VI ay 1. Xet bai toén
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. f(x)=x; +6x2 +9x3 - min
" x4 2x3=6
{ X3+x3=8
X 20, j=12,3. |
voi phuong 4n cyc bién x=(6,8,0). Xét xem x ¢ phai 1a phuo*ng &n tbi wu _
hay khéng ? :

Vécto x ¢d co 50 hen ket 1a: Al = [;), A= [1] . Ta xac dinh cac
vécta ¥ . o ' |
AY = xy A +xp A2 =141 +0.42 =5 X1 =(1,0),
A2 = xpp A 4 gy A2 =041 +1.47 > X2 = (O,D),
A =xppd b xpy At =241 4142 2 X =(2,),
Aj=zj-¢;= Zc;xy—cj (c,x )—

i=1
Lanluqtthayj =],2,3taco:

A= zl—cl-(c,x )y—c1 =((1,6),(1,0))-1=1. 1+60 1=0,
Ay=23~¢; -(c,x Y= ={(1, 6),(0 1))-6=1. 0+61-6=0,
Ay=23-c3= (c,x) c3=((1 6),(2,1))~9=12+6.1-9=~-1

Ta thiy tit ca cic A j SO0 vimoij. Véyxla phuorngéntm wu va gia
tntﬁwulﬂ f(x)=1.6+6.8+9.0=54. :

- Vidy 2: Xét bai toén
o f(x)=7x; -26x; -i-_9-x3 — min

| x1—2x2 _ =§
=X +x3-7
. _ x;20,j=1,2,3.
véi phucng é.n cu:c blén x—(S 0,7). Xét xem x cd phél 1a phuorng 4n tbi wu
hay khéng ? - - - _ _
Tucmgtunhu tréntacé S
- A= +x3,.43—1A‘+0 A = 5! =10,
e Abaapd! xpdd =24~ 1A3=,>x = (-2,-1),

.As —‘x13A1 +x23A3 = 0.441 +l As =$ x = (011)9
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Aj=z1-¢ —(c,x )¢ =((7 9),(1,0))-7=0,
Ay =5 -cy=(c,x*)- ¢y = ={(7,9),(-2 y=1)) = (<26) = 3
Ay =12 -c; (c,x ) —C3 = ((7,9),(0 1))-9=0.
Tathiy A, >0 va x% = (-2, ~-1)<0 Vay bai toan khéng cé phuong
4n t&i wu. RS hon 14 him muc tiéu khong bj chin du'él trén tﬁp phu'cmg an.

Vi du 3: Cho bii todn .
S(x) =42 +3x, +Tx +8x4 — min
3x; +3x5 +dxy +5x, =21
Tx1 ~ x5 - +x3' +6x,=8
| 2x) — x5 +-5x3 +'2x¢ =15
xX; 20, j= =14 4
Chimg minh x = (1,2,3 ,0) 1 phuong én cyc blén, t8i wu ciia bai téan da cho.

Ching ta thiy x = ( 1-, 2,3,0) dung 13 mét phuong 4n, vi thda min tt
ca cac ring budc cla bai todn. Phuong 4n ndy c6 hé vécto lién két 12
A' =(3,7,2); 4 = (3,-1,-1); 4° =(4,1,5). D& thiy day 13 hé doc lap
tuyén tinh nén x 1a phuong 4n cyue bién. Bidu d1en céc vécto Al A2 A3
| A" theo hé vécta & trén ta cé: '

AV =% AN b xp AP g AP =141 4042 1045,
A% = x3 A" 4 g AR + gy A = 0AY 4142 4045,
A% = x5 4" 4 xp3 A 4 x334% = 041 4042 4147,
120 = 4! 4-1‘?»,42 +-—1—?-

A3
131 1317 131

_ A4 = xMA <+ x24A2 - x34A3
Tir déy ta c6
x! =(1,0,0), x*=(0,1,0), x* =(0,0,1), x* =[

120 73 19 ,
R . , V& cac
131 131 131

uéc lugng AjsEla Ay =A, =A3=0, A4 =(c,x4)—c4 = 4. :—:“‘i)'
Bl 47,20 g 176 o vavtheo dinh 1y 1, x 14 phuong dn t6

131 131 131
. |
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4. Pjnh ly 3: Néu tdn tai vécto Al ngoél co sO lién két cta phuong an cyc
bién x=(xy9;X205- ,x,,,o,o 0;..;0)sa0 cho A;>0, va voi moi J ma

A;> 0 ta luén tim duge it nhit mot Xj > 0, thi kh1 d6 ta cd thé tim dwoc

mdt phuong an cyc bién méi tdt hon x, nghia 1a phucmg én nay lam cho hiam
muygc tiéu nhd hon phucmg én X. : o

Chimg mink: Truéc tién ta tam chdp nhan méf két qua cia Pai s6
_ tuyén tinh: Néu Al A2 by A™ 12 mot co s& cita R™ va A% 13 mét vécto
cua khong gian R™ sao cho vécto x* =B~ 14k ¢5 thanh phin thirs 13
Xg #0 thi hg vécto Al 4%, ,As-l Ak 45t 4™ cung la mdt co &

cia R™ ( v6i B 1a ma trin ¢é céc Ot 12 cac vécto Al e yery A™).

‘Gidasir Ag >0 va xy, >0. Tasd thay A* vao co sé . Vi theo cach
xdy dyng nhur trén x"= (%19 — Ox1 53 X209 — X243 5 X — ¢ 0% 3-8 05..50)
s& 13 mét phuong an véi didu lc1¢n X0~ 8x,k 20,i=1,m. Didu nay tuorng

duong 0< 9 < mm{ i0 Xy > 0} =Zs0 , (Vi cac phén tir cta tip nay hiru
‘ Xik Xsk
han nen ta c6 thé tim duoc min, ching han tai chi sb s). Ta sé chon >0

sao cho ham muc tleu cang nho cimg t6t. Muon viy @= —0—, vi
Xsk

'_f(x) f(x) m} Kh1 d6 xg9—Oxg =0 va phuorng &n x* c6 dang
"'(xlll"axlk’xm 3xzks sxs-lo-9xs-1k’°’xs+;o-9xs+1 ke

AL e

Xm0 — OXpps s - &

0;0;..;0) (& vj tri thitr s 14 0, évl trf thu'k 1 6) phuong an ndy c6 khong'
qué m thanh phin dwong. Do Al A% ,.., A™ 13 mét co so clia R™ va vécto
xk = B"lAk co thénh phén - thft s la xs,;r >0 thi h§ vécto
H= {A‘ AL, A b ,A’”} cling 13 mdt co s& cia R™,
'Phuong an x’cé hé véctor lien két véiné 1a H doc 1ép tuyen tinh nén suy ra

x’ 1a'phuwong 4n cye bién. Hon nira tir ding thic f(x) = f(x)-04 trong
a6 9, Ag > 0 suy ra phuong in x' tét honx. Dinh ly duge ching minh. |

Nhan xét: Cach chzmg minh dinh Iy trén da xdy dtmg cho ta mgt
thudt toan tim phwong dn t6i wu cho bai toan Quy hoach tuyen tinh. Ta ldn
lugt thuc hién cdc bude sau:
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Tir co s¢ cil ciia phuong én x chua t3i wy, dua vécto' A* “img voi
: Ap >0 vao thay cha véctoA®, chi sé s dup’c xdc d;nh kht tinh

mm{ =i . tXy > 0} =230 44 dzro'c co $¢ mdi ld co sa' lién ket cua phuang
Xik Xsk
én cyec bién x'. L : : - :

- Néu c6 nhiéu han mor chz 56 j ma A;>0 thz ta nén chon A; >0

nao? Tir dang thic f(x')= = f (.x) &A thi ta sé chon sao cho f(x) cang

nhd cang tot tiec la 6A ; Ion nhat. Thong thuong ta chon A ; >0 lgn nha!
Véi gia thiet bai -todn  khong  suy bién nén ‘ta cd

€ = min {;'9- $ Xy > 0} >0 chz dgt min ¢ mot chi sé k nao do Vi neu tra:
ik _

lai thi tir cach xdy dung x' ta thay x' ¢6 nhidu nhat la m-1. thanh phan
~ duong.

Vi gia thiét bai todn khong suy b:en nén ur phucmg dn x' 6t hon
x. Ta kiém tra phmmg an?x’ ¢6 théa cde diéu kién cua dinh ly 1 hay dinh Iy
2 thi ding lai, va ta dugc hogc x' la phuong dn 161 uu (thoa dinh Iy 1) hogic
bai todn khéng c6 phwo'ng dn 16i wu (théa dinh Iy 2). Néu khéng thoa hai
dinh ly nay ta cho x dong vai tro nhu x va xdy dung mét phuorig dn méi
6t hcm phuwong dn x'. Nhung vi s6 phuong dn cuc bién la hitu han nén sau
mgt 56 hizu hgn ldn ta s€ Chl ra dup'c phuo'ng an 165 wu hodc la ham muc tiéu
khong bi chén, -

Vi d 1: Gidi bai todn Quy hoach tuyén tinh
- S(x)=x;-2x, +2x3 — min
Xi+x, =6 |
{ 2x2--'+ x3 =8
x;20,j=1,2,3,
Gigi: B |
Hai vécto Al A3 l4p thinh mét co s clia R?, phuong an cyc bién
lién két véin6 la x = (6,0,8), gia tr ham muyc tiéu f(x) = 22

B= (A‘ A3) [; ':] suy ra xf =B~ lAf—Af,j =0,1,2,3. Ta
tmh'Aj=(c vx))=cj(j=1,2,3), trong d6 ¢ =(cf,3) = (1,2).

Ap=(ctxy - =1-1=0, (Vi x! = 4! =(1,0), ¢, =1).
Ay=(c®x?) =y =L1+22-(-2) =7,(Vi x* = 4% = (1,2), ¢ = -2).
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Ay =(c® %) ~cy =2-2=0,(Vi x* = 43 =(0,1),¢5 = 2).

Ta thiy A; >0 va céc thinh phin cia x*c6 ft nhit mot thanh phin
duong, cho nén ta c6 thé tim dugc mot phuong an x* tt hom x.

Ta dua A% vaiocosy.

x? = (6,8) = (%10, %30) * = (1,2) = (%12, %32) .

6= min{—_xf'-o-: X3 > o} = min{£,§}= 4,

xu : o l 2 o

Min dat dugc & chi sé i=3, din dén 43 bj loai ra khéi co sd..

Thanh 13p phuong an méi - |
X' = (X1 = OX1 > X20 = 6%y ons K910~ 651 k90 X541 0 = OFg 1 fyevenes
s X0 — X yeereey B3 03y 0), & dly k=2, m=2, n=3. Tt 86 @=4 12 thanh
phén this hai ciia ', thinh phén thir 3 cia ¥’ bing 0, thinh phin thi nhét
xw - 8x12 =6-4.1 =.2 . !

Viy phuong 4n méi x'=(2,4,0).Gié trj hém muc tiéu lac nﬁy 1a
f(x)= f(2,4,00=2-24=—6 tbthonx.

Cing c6 thé dem vécto b bidu didn theo co s6 méi A, A? ta duogc
cac hé sb bidu didn. Céc hé sb b1eu di&n d6 chinh 14 cic thanh phén duong
cua mot phuong 4n cyc bién méi x”.

Lip lai qué trinh trén Vé’l x:=x"=(2,4,0).

Hai vécto A%, 4 1ap thanh mét co s& cla R?, phucmg an cyc bién
lién két véi né 13 x = (2,4,0), gia trj ham myc tiéu f(x)=-6. :

B=(A A2)=(; ;J,suy ra

x! =B14) = (0 05 ]Aj,] 0,1,2,3. Tatinh

el S

el S
sertea(l SO0
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¥ =514 =[; ';055][':] =(:)055}

(Phdn nay ciing cé thé lam tiong te nhu cdc vi dy 1, 2, 3 & trén)

A;= (c s X } cjs(j= 1 2 3) trong 46 e? ={(c1,¢;)=(1,-2).
Ay =% x")—¢; =((1,-2),(1,0)) -1 = 1.1+(~2).0-1=0,
Ay =(c¥ x) =y =((1,-2),(0,1)) ~ (-2) = 1.0+ (=2).1 - (=2) = 0,

Az =(c®,x) - c3 =((1,-2),(~0.5,0.5)) — 2 = 1.(~0.5) + (~2).(0.5) - 2
7

2 -
Dén day ta thiy tat ca cic A; £0,(j=1,2,3). Viy theo dinh Iy 1
= (2,4,0) 1a phuong 4n t6i wu va gié tr 15i wu 12 -6.
D& 1am 13 hon ta xét thém mat vi dy. '
Vi du 2: Giai bai toan Quy hoach tuyén tinh
f(x) =X "'212 +2x3 +0x4 — min
J_c1+x2‘ o +4x4 =6
* 2x2 +x3.+5x4 =8
x;20, j=12,3,4.
Gl'di .
Hai vécto Al A3 lap thanh mdt co s& cua Rz phuong an cuc bién
lién két véi né 13 x=(6,0,8,0), gid trj hdm muyc tiéu f (x)= 22

1
. B= (A‘A-") [0 ‘1’] xf = B‘Af A/, j=0,1,2,3,4. Tatinh

-=(c ,X )—cj,(1=l 2,3, 4) trong 6 _¢° =(c1,c3)—(l 2).
=% 2!y —c; =((1,2),(1,0)) -1 = 11+2.0-1=0, (Vi
x! =4 —(10),c1--l) Tuong ty ta c6:
Ay =(c®x )-cz_.(.(1,2),(1,2))-(-z)=1.1+zl.z—(-z)_=7,
Ay =(c%x%) =3 =((1,2),(0,1)) -2 =1.0+ 21— 2=0,
Ag=(ctxty-¢, —((1)2),(4,5)) -0 =1.4+2.5-0 =14,

- Ta thly Ay, Ay>0 va chc thanh phin cia x?,x%c6 it nhit mot
thanh phin duong; cho nén ta c6 thé tim Auge mot phuong 4n x t6t hon x.
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Max{Ay, Ay} =A,. Viytadua 4* viocoss.
x" = (6,8) = (x19,x39), x4'=:(4;5) =(x14>%34) -

6 8 3
f=min{=2:x,50 mm =
{xu S } . {4 5} 2

Min dat dugc & chi sb i=1, din dén A1 bx loai ra khoi co so
Thanh 14p phuong an méi

x' = (x19 = O%143 %30 = X243 X510~ 0% ks“s Xs+10 = 9xs+1 HRES
Xm0 = 0%y 360505..50) , O déy k=4, m=2,n=4.Taco @ =—;- I4 thanh phin

this tur cia x’, thanh phin thir | vA 2 cia x” bling 0, thanh phin thit 3 13
X30.m6x34 = 8—25—% | | o
Viy phuong 4n méi x" = (0,0,-;—,-;—)..&{1 tri ham muyc tiéu lac ne‘iy 1a

)= f(x=7]0,0, 1 3 ~1.0-2.0+2.1 +0.2 =1 téthonx.
>2°2 2 2
Lip lai qua trinh trén voi x = x' = [0 0, ; :;) Day 13 phucmg an

cuc bién va co s& lién két vaino 13- A3 A4 v A4 thay cho A nén.

_ { 1 ‘
- ‘0 . ool |
‘B=(4* A3)=  xl =B 14 = |47, j=0,1,2,3,4. Ta
5 1 -5 R
\ 4
- tinh -
: (3'\.
x =B 40 f (chay 4%=8),
\2)
. (1
. ‘xl : B_IAI =" 4 ’
Ne
TR 43
A4
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S TN
I U N ("]:(0} -
. ~5 1) )"
~— 1
\4 |
A |
- ('-1.0'4 o
o '—5 5/ \0)
- _ 1™
4 .

-*(c x-’) cj,(j 1,2,3,4), trongdoc *(04,c3) (0 2).

=(c? ,x) cl—<(0 2),(4 45]>f1=0.%+2(_45) 1——2z

Ay =(c"xty-cy = ((0 2),[1 %]) -»= 0¢}+2-——(-z)-

A3 (c x) -¢3 =((0,2),(0,1))=2=0,
Ay= (c ,x) c4 ((0 2),(1, 0))-0= 0

Ta thay Ay >0 vacéc thanh phén cua x cé it nhat mot thanh phan
duong, cho nén ta c6 thé tim dugc mét phuong 4n x” tbt hon x..v.v. .

2s J

5. Phén tich thu@t toan:
Khi klem tra mot phu'orng dn cyc bién x ¢cb phél lé phuong 4n t61 uu

hay khong & mdi budc 13p ta cin phai tinh cic tham sé x jjis Ajs f . Nhén
thay ring viéc xdc dinh céc x lé thiee hién nhidu phép tinh nhat (f) mbi
budc lip ta phél gidi n hé phuorng trinh tuyén tinh, m&i hé gbm m phuomg

trinh m 4n s (phép nhan ma tran x/ =B 14/ ¢ wén la viée gidi h¢ phuong
trinh) .

Do co s& cia phucmg 4n cyc bién & budc lip sau chi khéc co s cia
phuong én cuc bién & budce 1p trude ding mot vécto, nén ta.cd thé tim mt
cong thuc truy todn ma khi tinh todn céc tham s6 & budc sau co thé dung cac
tham so & budc trrde. Noi cach khic ta ¢6 thd hru trﬁ céc dir ligu & budc
trude dé tinh cho budc sau. Diéu nay s& 1am giam di rat nhiéu cdc phép tinh.

~ Goi gid trj céc tham sb & bude trude 14 Xijs A jr f va & budc sau la
 Xjjy Ay f. Gid sl co s&r cia phuc_mg an cyc bién tru'dc-la AL 42, A"
buéc tiép theo Ia AL A2, A5 4R 5T 4™ ., trong " d6
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se{l, 2,..,m}, ke {1,2,..,m] k#0. Vécto A* dua véd_ €0 s& dé thay cho

vécto A°, vécto A¥ o dang 4k = E X' x> 0(1),

i=1

Al = Z x”A' (4/ vidu th1 tuyén tinh qua co s¢ A1, 4%, ,A’")

=l
Bay gitr xét co so méi AL, 42,., 451, 4%, 45, 4™ ta 6
Y ¢+ 41 r 4k
Al = Z x,:’-A'-l'xij 2).
s#i=1 :

Tix Ak—Ex- A' ta suy ra véct As——-l—- Ak—. i -Ai :
= ik y ra vécto —xk Xy
5

. i=1 s#i=1
thay vao (1) ta dugc : B |
4/ = Z Xif A, +—'L(Ak Z x,-kAiJ= Z [x,j ——ixkaAi
si=1 - Xsk s#i=l s#i=1 Xsk 3
: 3).
xsj L
xsk

V1 tinh chét cia co sa nén tir (2) va (3)tacod

X;; ——-Lx,k i#s

| X=xy Xgj '

3 . “)
’ sj
xk.,.__—
- | / Xsk

Déy chinh 13 cong thirc truy todn dé tinh xj;. O phén 1 ta 4 biét
f(x)= f(x)~ —Lfak )
Xs, o

Cudi cl‘mg ta tinh chc A ,ta 6

. Aj- z_:lcx,j+ckx,g—cj,} IH (6)
SEi=
(Chij y t‘rong cdc cong thiec (4), (5), (6) c; la hé' $6 cua X trong ham muc .

. tiéuva A’ 14 ede vécto rrang co 5o lién két véi phuwong dn x )
‘ Ba cong thirc (4), (5), (6) & trén s8 giip cho viéc t{nh toén glém di rht
nhidu. Dé thdy rd hcrn ta trd lai vi dy 2 & trén. |

Ovong la.p _th_(r nhét_ta ¢ |
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Hai vécto A, 43 1§p thanh mét co s& cﬁa R?, phuang an cyc bién
lién két véiné 13 x =(6,0, 8,0), gia tri ham muc tiéu f(x)=22.

 B=(A 'A3)=((13 ‘l)]' x/ =84/ =Af,j=0,l,2,3,4. Ta tinh

A;=(c%x)y-¢;, (j=1,2,3,4), trong 86 c° =(c1r3)=(1,2).

Ay =(c% xY)—¢; =((1,2),(1,0))~1=1.14+2.0-1=0, (Vi
x=a'=(1,0),¢=1). \ |

Ay =(c% x%)—c; =((1,2),(1,2)) - (-2) = 1.1+ 2.2 - (-2) =7,

Az = (% x¥) ey =((1,2),(0,1)) - 2=1.0+2.1-2 =0,

A= xY -, =((1;z),(4,s))-o='1.4+2.5-o='14.

O budc ndy vige tinh Xy, A, f 12 khong c6 gi khé khan bsi vi B 1a

ma trin don vj. Ninmg & céc buéc tiép theo néu tinh nhu & trén thi phai tinh
lai tr d3u ma khéng ding dugc két qua gi & budc ndy ca. Sau khi d2 xac

dinh dugc vécto A% dua vao thay cho véto A1 ap dl,mg cdc cﬁng thue (4),
(5), (6) ta c6: .

Xoi \

Xy = —L = %50 - %10 E-—-?i (Chuyk=4 s—J)
Xsg  Xgq X4 4 2

’ X - 6, 1

xso‘_-‘xso-;‘":":"'x34=3—§5=?
X

=L X1 3 L (opgy ked, s=1)
Xsk X4 X14 4

? d X 1 "'5

X31 = X31 -;ll:xu =0-'25 =7

x
x42---‘1=4- —1-3-'=-1 (Chuyk—4 s=1)

Xsk  Xs4 14
’ X 1. 3
Xn = xsz_-;:'i'%m = 2-35=Z’

xf‘3=.._’i.=.@=.xl_3_%_o (Chuyk 4 s=1)

. ' x - 0
o x§3=x33—;-:—i-x34=1-:5n1,

. ) .. x . R ' 7 .
X} = sf =xs4=xl4=i=].((_:hl‘l}';k=4’s=1)
Xk Xs4 X144 -
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| 4
x34 x34 ——-:5-.:34 "‘5—25 0

- Viycac x da dugc tinh xong. Néu chii y ta thﬁy rang céc phép tmh
nay dﬁ khong dung ma tran dio cila ma trin B, diéu nay s& 13m s6 lugng tinh
toan glam di.

f(x) f(x)-

04, =f(x)-ﬂ’-A4-zz—gl4 1 (dungzlan

Xsk I4
tinh: nhén va try). Neu- phai tinh tryc tiép f(x)=1.0-2.0 +'2.%+0.% =1
(dung 3 phép cOng, 4 phép nhan) thi phép tinh & trén 44 giam di 5 phép toan.
Cudi ctmg ta tinh céc A jta co

Z cx,}-i-ckx,q cj,_;=1 n
s#irl

' )0l 127
Al =c + - =2 +0.——1=—
i 3x31 c4x41 ‘-‘1 ( 4) 4 _.2

A5 = c3x32 +¢4X3y —cz =2. %+0 %-—(—2)-—--;— '
A} =c3x3 +c4x43 ~¢3=2.1+00-2=0,
A4-c3x34+c4x44 c4-20+01 -0=0. :
Dé thiy rd hon ta sip xep cac phep tinh todn trén lén bang sau

' 1 2 2. 0
Cosé | HE so Phucmg _ X1 X, X3 X4
¢ an 1
1AL 1 6 1 1 0 4]
A3 2 8 0. 2 1 s
- fix) 22 0 7 0 (14),'
A4 0 32: | 14 | 1/4 0 1
| A3 2 172 54| 34 |1 0
' Jfx) 1 92 12 0 0

Viéc tmh todn don g1£m hdn ‘Khi so sdnh biét duge A4 16n nhit ta
déph ngoic trbn A4 gie biét 49 duqc dua vao thay thé. Khi xéc dinh dugc

A" bj thay thé ta danh ngoic vuéng phin tir x4 Cét.4 duge goi 1a cot

X0ay, déng 1 duge goi 13 dong xoay. Bang thir hai du‘qé hinh thanh nhu sau:
Xem cjt phuong an 13 cft thir 0, cft xy,.., 7] 1a cot thir 1, .., thir 4.

Khi d6 bang thir nhat 1a mot ma trgm ha1 dong 5 ¢ft. Ta dung phep bién déi
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SO cap 4é dua c@t 1 tr& thanh vécto don vj thi nhit, ta cb bang thu hai. qu:c
tinh todn cc phan tir & ddng cudi theo cong thix (6). - T *
- 6. Thujt todn don hinh cho bai todn chinh tﬁc cd sﬁn ma trin dtm Vi
-' Glé su béx to4n chinh tac ' _

f (x) - mm '

Ax=b

‘ '. L x20 :

¢6 chira mdt ma trin don vi gbm m vécto dhu tién la Al Az,..,A"’ va
- phirong 4n cyc bién x trong buodc lap dAu tién 14

X = (B3B3 By 0,0,040) 20.

Kh1 dé cac x/ da dang bleu dién qua céc vécto co s& & trén. Dé
' thudn tién cho viéc tinh toan ta sép xep cac dir ligu 1én bang sau ma ta goi la
bang dom hmh - /

cl cz 75 ‘..‘..'.'._.,, . cm+] O ck NI a cn '
| fm |
N T - r R - n " n n o v X 3
(:.0 . H.so Ph._ xl F xz reriare xm xm+l ™ xk ...... xn
s& ¢y an - ,
A la |y}l ‘1’ g Xtm+1 | X1k *1n
| e .| X2mer || X2k |2 | *2a
A2 |2 (B | S I I S
. .o lo 0 =
A° | b | 1o o | Fsm+1-, Xsk | Lsn
A™ | m | bm [0 [0 IR X mm+1 Xmk | | Xmn
79| gy |0 [0 " [apn | & | |4,

Trong a6 A Az, »A™ 13 céc vécto don vi ban diu, 46 cﬁng 1a he;
~vééto lién két véi phuong in x = (bl 82500 81y50,0,..,0) 20. ¢, €255 ¢ 1

cac hé s6 ding trude Xy, Xy v X, trong ham muyc tiéy. Xy, X3 5.5 xmj :
véi j=m+1,n 1d cft thit J cha ma trgn A, Céc phﬁn tir & dong cubi cﬁng
tinh theo cong . thuc H = ‘-'1-"71 +czx2 +.¥cC mm »

A; Zcx',-j—-cj s j=1,n. Nlumg d& tinh dugc A; =0, ;=1 m tuc la
i=1
cac A; Umg voi céc vécta co s6' bang khéng. Sau khi 44 tinh toan xong cic

so_he,u & trén ta thyc hién c4c budc sau:
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 Bude 1: Néu A; S0, Vj 1,n thi phuong 4n dang xét 13 t6i uu (chu y
nhitng &n ndm ngoﬁ: co s& bing 0). Thujt todn két thic.
Néu A; >0 ma img véij ndy, x; <0, Vi=1,m thi bai toén khéng

c6 phuong én t6i wu (cy thé 13 hdm muyc tiéu khong bj chin dudi). Thut
toan két thic.
Néu khéng roi vao hai tnrémg hop trén, tirc 14 A;>0 ma img véi

mbi j, 3i: 1xy>0 ta s& tim mdt phurong 4n cyc bién khéc t6t hon phucmg an

dang xét.
Buéc 2:

i) Xac dinh Ay = max{Aj 14;> 0}, vécto A* dua vio thay thé .

ii ) Xéc dinh vécto 4 dua ra khoi co s& nhu sau: |
Lap ty sb gitta céc phén tir & cot x® va céc phén tir dwong tuong ting & cot
x* dé chiratysé n;us nhit: min {_:.o. Xy > o} =250

Xik Xsk
Cot k duge goi 12 cft xoay, dong s dugc goi 13 ddng xoay, phén tr
xg duge goi l1a phén tir tryc.

Budc 3: Tiép theo ta 1dp bang don hinh méi véi cdc dir lleu dugc tinh theo
cong thirc (4). Tryc quan hon la:

+ Chia dong s cho xg; (s6 | s& xudt hién & vj tr truc).

+ Nhin déng s cho =Xy rdi chng vio dong i, i= '1-,;, i#s.Khido

c4c phén tir & c6t k dong khéc s ddu bing 0.

" Nbi mot cdch donm gian ta ding phép bién dbi nhu phép bién &5: so
cdp trén ma trdn bién déi sao cho cpr k tro thanh vécto don vi thir s, tuc la
vécto cd phan tirthies la 1 cac hdn tur khdc béng 0. (Lu'u ¥ khang dugc dp
dyng tat ca nhﬂ"ng phép bién doi so cdp trén ma tr@n vao day ma chiva chi
diing mét phép bién doi dd trinh bay ¢ trén)

Bude 4: Quay lai bude 1. Tinh céc A J» f theo céc cdng thuc (5), (6) va
kiém tra tinh téi uu.

Sau day ta xét mét sé vi dy.

Vidy 1: Gidi bai toén f (x)= -le --4x2 +0x3 +0x4 + 2x5 — min
x ‘+2x4+x5_—10_
Xy +Xy+3x5=12
+x3+3x4+x5 =15 | ,
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Xy 20,j= ia—5-
Gidi: Sip xép céc cac phin tir 18n bang don hinh v tinh toén ta c6 bang sau:

| , S 4] 0 0 2
Co | Héso | Phuong Xy X, X3 X4 X5
s cj - tan g
AL | 5 0 | 1] 0] 0 2 T
A | 4 | 12 0| 1 L] 3
A3 | 0 15 o | o 1] 3| 1

oy | 98 | 0 [ o0 o] 14 [ 19

Bai toan d c6 déu hiéu t61 wy, phuong 4n tbiwula x = (10,12,15,0,0) , gié
trj tbi vu -98,

Vidu 2: Gidi bai toan
‘ f(x)-—-2x1-—4x2 +x3—x4 +0x5 +0x6 —)min

x1+3x2 +x5 =4
2x1+x2—x3__ + X5 =3
- Xy t+4x3 +x4 =3
x; 20, j=1, 1,6.
Gidi: S&p xép céc céc phéin t 1én bing don hinh va tinh todn ta c6 bang sau:
' | -2 -4 1 | -1 0 0
Co| Hsb [ Ph.an | x | x5 | x3 X4 X5 Xg
AsS| -0 4 1 [3] | O 0 1 0
A6 | O 3 2 1 -1 10 0 1-
A4 -1 3 0 1 4 1 0 0
[/ | 3 | 2 @] 5[ 0 1 0 0
[A2] 4 | 43 | i3] 1 | 0 0 | 173 0
| A6 0 53 | [57131f 0 ) -1 0 | -13- 1
A4 -1 - 5/3 131 0 4 1 -1/3 0
ol 7 @] 0 51 0 -1 0
A2 | 4 1 | O 1 /5 . 0o { 2/5 { -1/5
| A1 -2 1 1 0 (35| 0 | -1/5 3/5
- A4-. -1 2 Lo | 0 195 1 215 1 1/S
L | & 8 | 0 0 j-25] ‘0 | -4/5 | -3/5
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Ch thlch O bang don hinh thir nhét ta thiy c6 A,,Az >0. So sénh thdy
A, 16n hon, viy vécto A’ dua vao thay thé (ta khoanh tron 56 3).

"Tinh |
l'l'lill{"‘!'Q x;z >0} mh{m,m,m}=m {i —3" 2}=—' Min dat
Xjp o {X52 Xe2 X42 311

dug¢c ¢ chi sb s=35, tirc 1a dong I la dong xoay ( hay ciing goi 13 dong cia

AS aé khong nhim), va ta déng 6 vudng sé 3) Phan tr 3 nim & dbng 1 cot
213 pha.n tu truc

Béng'_don hinh thir hai._d-uqé hinh thanh nhu sau; Thay A? cho AS
va ¢y cho 'c5,'__46; A%, Cg:€q VAN gilt nguyén. Dong mdt cia bang thir hai
chinh dugc thay béi dong mot ciia bang mét sau khi da chia cho 3 (phén tr
‘truc). Sau d6 ta nhén dong ndy cho -1 va cfng vio dong thir hai, lai nhan

dong nay cho -1 va cong vao .dong thi ba. (N6i mét cdch khdc ta ding phép
‘bién doi gidng nhu so cdp bién déi sao cho cpt 2 trd thanh vécto don vi thu

1, 4% la vécto dom vi thir nhét ). Céc phan tir niim & dbng cubi cling 1a f va

~cdc A; tinh theo congthuc Cu thé f=(—d).~ +0-— (-1)"'=—;'1'_-"7

Ag '=(.—4).§+o.§-+ (-1)(-%)4_2):1,... .

Lic ndy ta nhin thdy chi con A; >0 va céc x; c6 s6 duong. Ta
khoanh trdn s&6 A;=1, cot mot 2 ot xoay . Tinh
min{ X8 x,) >0} = min{ 320, %60 =min{4 -1- 3, 5}-:1. Min dat

Xi1 - X33 X632) 373’33 :

‘dugc & chi s6 5=6, tirc 1a dong 2 1a dong xoay ( hay ciing goi la dong cua

A8 gé khong nhim), va ta déng 6 vudng sb 5/3) Phén tir 5/3 nim & dong 2
cft 114 phan tir tryc.

- Béng don hmh thit ba du'qc hlnh thanh teong ty nhu trén. Chia d(‘mg
~ hai cho 5/3, sau 46 bién 4di so cdp 4& cot mot try thanh vécto' don vj thir

hai. ‘Sau 46 tirhtodn f va cdc A jta thdy ¢ déu hiéu tbi vu; Thuat toan két

- thie. th:mgéntéluu A x= (xl,xz,x3,x4,x5,x6) (1,1 0,2 0,0) va gia
tl'ltélu'ulés IR |

Vi du 3 Glérbﬁl toén
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f)=-2x 435 -x; o min

- Xy =Sxy+x3 €15 .-
3x1+2x2—-2x3520 N

4 +xs10 |
szo,l 1,3

. Gza; Day khﬁng phai 13 bai todn chmh tic ta 52 dua vé bal toén chinh té
: béng cach thém vdo cac. &n phu x4,x5,x6 2 0 bai todn trér thanh

S(x)==2x%+ 3x2 -x3+ 0x4 + Oxs + 0x; rd min

—sz +x3 +x4 o "15
3x1 +2x2 —2.\73 +x5 "20
h 4x1 ) : +X3 ' _ +x6-10

. xjao j——l:g I.\o
. Luc nay ma trin A ¢4 c6 sin mot ma tran don vi, cho nén sﬁp xép
cac céc phﬁn tir 1én bang don hinh vé tmh toan ta cé bang sau; .

I 0 0

: CU HS& | Ph.dn |~ xllvxz L 'xlj X4 _.xs'.' Xg
0 ey | T 1 -
Ad 0| 15 1| 5 1 1 -0 0
AS [ 0 20 {3 | 2 200171 )0

|a6 | o 10 ] 4 70 1 [ 0 0 1

O 0 | 2] 3711 0 0 ] 0
Ad | 0 [..252 [0 | .5 | 374 I | o [ -1/a
[AS | 0 | 252 | 0 | 2 -4l o 1 [ -3/4
AL} 2 52 | 1 ] 0| 14 0 | 0 | 1/4
S| S o L3l o 0| -172
A4 0 5 "3 50 [ 1 -0 -1
AS |0 | 40 | 11 { 20 | o 1| 2
A3 | -1 10 | 4] 0of.1 | o 0o | 1
1S 10 21 3]0 [ 0 0 | -1
"Phucmgantému x ( .0, 10, 5, -40, 0)
_Gl&tr;télu'uf—--lo o LA

| Tru&mg hqp bai toé.n f (x) — max cé thé dél thénh - f (x) - min
ho&c thay dbi dﬁu hléu tbi u vél cé,c d;nh ly tu'orng ﬁ'ng sau .

b -
: T
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Djnh 1y 1’. ( D4u higu tdi wu)
Néu X = (X195 %320} 5 Xm030;0;..30) 12 mdt phwong én cyc bién cla
bai toan Quy hoach tuyén tinh dang chinh tic :
. f(x) - max

Ax=b
x20
sao-cho A;20,Vj= 1,7 thi x 14 phwong 4n t6i wu.

Dinh ly 2 Néu tbn tm vécto A/ ngoai co sd lién két cia phucmg an cyc
bién . x = (X195X203 3 X035 0305..50) sa0 cho AJ <0 va x/< 0(nghia la
X <0,i=1,m) thi bai tosn Quy hoach tuyén tinh dang chinh tic khéng c6

phuong 4n t6i wu. RS hon 12 ham myc tiéu khéng bi chin trén trén tap
phuong én.

Pinh 1y 3’: Néu tdn tai vécto A/ ngoai co s& lién két ciia phuong 4n cyc
bién x = (%105 %205+ Xm03050;.;0)sa0 cho A; <0, va véi mdi j ma

A; <0 ta luon tim dugc it nhét mot x; >0, thi khi d6 ta c6 thé tim dugc

mét phuong 4n cyc bién méi t6t hom x, ngha 13 phucrng én nay 1am cho ham
muyc tiéu 16n hon phuong én x.

Khi chon vécto co s¢ dua vao tachon Ay = min{A jlAj< 0} chon
vécto dua ra nhu trudmg hgp min. -

Vi du 4: Cho bai toan Quy hoach tuyén tinh

£(x)=5x; — %, =193 =16, — max
X+ Xy +2%3 —3%4=5 '
2x;~ x5 +Xy +5x4=2
“3xy +dxp +Tx3-8x,=9 \
x; 20, j=1,4.
2564, 8

12 phuong én ti wu cua bai téan d4 cho.
13’13’ 13 ‘ St sha

Chung minh x = (
25 64

ta
Chung cétx (13 i

man tht ca céc r&ng budc ciia bai toén Phuong én nay c6 hé vécto lién két 12
' =(1,2,-3); A% =(1,-1,4); 4* =(-3,5,-8) . D& thdy day 1a hé doc lgp

—30; 13] dung 1a mét phuong 4n, vi thda
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_ tuyén tinh nén x 13 phwong 4n cyc blén Biéu dién cic vécto Al A% 43,
A" theo hé vécto & trén ta co:

Al = xy A 4y A 4 xpy At =141 1047 v0 4,
A2 = xxia Al b xus A2 4 xindd = 041 +142 + 044
=x1pA" +x934" +x3A" =04 +14° +04",

| T 0,46 2.9 4
AP = xpp A 4 xp AP £ xp At = LA 4 +— A4,
A tipd txpd =g A v
A= xl4A +X4A% + x4 A* =04 +04% +14°,
7 46 9
Tirdiytacs x' =(1,0,0), x* =(0,1,0 x*=(0,0,1),
ir diy taco x' =(1,0,0), x*=(0,1,0), x (13 Th 13] 0,0,1)
va cac udc lugng Aj sela Ay =A; =44=0, |
o 7 46 .
Ay ={c,x7) - --5‘————--16'.—— —19 =—, V theodnhl U, x
3=(¢,x")~¢c3 3713 (-19) 3 dy inh ly

* 1a phuong 4n t6i wu.
Vi dy 5: Gidi bai todn

- J(x)=2x1 +3x3 + x3 = max
xl-—'5x2+x3 =6
: 2x1+2x27 - &7
_ -x1+2x2 <5
x, 20,j=1,3.

Gidgi: Day khong phai 13 bai toan chinh tic, ta s& dua vé bai todn chinh the
bing cich thém vao céc &n phy X4 Xg 20 vio cic bat phuong trinh th hai
vé thir ba, bai toan tr& thinh

f(x) =2x1 +3x, -Ex3 — max
—5xi +x3 =6
2x, +2%,  +xg =T
-Xp+2x;  + Xxg=5
xj 20,j= 1 5.

Lic nay ma trin A ¢4 c6 sin mdt ma trén don vi, cho nén sip xép
cdc cac phan tir 1én bang don hinh va tink todn ta c6 bang sau:
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5

3

i

0

Cosé

H.s Cj

Ph. &0

.xl_

xz'

&' .

x4 |

Ad

A3

AS

1
-0
0

6
1
5

w3

B e

2

5

o

L I S

8 |

3
Ad
A2

3

1)
1
0

52

olo = oo

Al |

1)
1 .

2
3

3972
U3 g‘
1746

1

Tz
| U6}

Az

1olo o ~jolo o =|o]|

o~ o ojo|= o

f(x)

ﬁ Phuongantﬁluulé X=( 2/3
- Giatri t61u'ulé f== 88/3

|88 55 [ 73

17/6_,_ | 39;2_;-,-1- 6 0y

1. Thuﬁt todn do'n hlnh cho bm toin chinh tic khang c6 sﬁn ma trﬁn
dom vi R .

L}..s
W

Gié st b;h toén chinh tﬁc .
Awa o™
' SRR 0 ' -
trong. do A khong co6ma. tran don vi. Chang han bai toén sau day
' ' f(x) 3xl 7'"4x2 —5x3 +6X4 - ll‘lill
| q+%+%+ﬁn-m .
| | 2x1 +X2 . +14X4—11 S f
. 3x2 +X3 -+ 14x4 =16 '
2 0, ; = 1 4

Vi tép phuong én lé hé phurong trinh tuyen tmh nén c6 thé blén abi dé c6 ba
vécto dom v; Thé,t viy .

111 13 ) 1 _13_._ 14:' L

1 1 1-4_ -.1§_ -
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-1 1 3

10 | {1t 0~-1. 1 -3} 1 0 0 2715
10T 2 12 17 (=[01 2 12 17|01 0 16/5
0-0 -22 -35) \0 0 1 22/5 7 0.0 1 22/5
E Ba1 toén lic néy trc‘y thénh
” f(x) 3xl-4x2—5x3 +6x4-+mm
RIS b PR +—-—x -4
™1 5 4

_ 16
o om tpxe=3

X3 +%x4 =7

szﬂ,} 14

Gidi: Sép xép céc céc phén tir 1_5eg béng don hinh ¥4 tinh todn ta ¢ bang sau:

| | B O N T
Coso| Hesdo | Phuomg | xi | x [ x3 | x4
S L I |
AT | 3 | & | 1T .0 | 0 | 215

A2 | 4 1 -3 [0 | 1 | 0] 16/5

AV | s |1 o0 |1 | 225
g 35 o0 [0 0] -123/5

Phuongénté:uul&x (. 4 3, 7 0) Glamtmu'ula f—-35

'Nhung c6 thé trong qué trinh blen di sau khi da c6 cic vécts don vi

wl ta B

' rﬁé phuong 4n khéng thoa diéu ki¢n khong &m thi céch 1am trén rit kho gap' '

mdt phuong 4n cyc bién ban dau. Ta ding phuong phép sau- ddy goi 14
_phuong phap ddnh thué 48 giai cho tmb‘ng hqrp néy

Ta thém céc n x, w1 Xpa2s s Xpim M3 ta s& goi la 511 gla (gia sir
bii toan con thiéu m vécto don vi). Khi d6 bai toan cé dang nhu sau:
- f(x) +Mx,,+, +M iy ot Mx,,m ~3 min
- Bx=b ' : ™M)
0 - - o I
Trong 46 B 12 ma trdn cip m x(n+ m) véin cot dau la matrin A, m
cot sau la m vécto don Vi x Ii vécto ¢6 n+m thanh phan
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x = (xp %3, ,x,,,x,,.,_l,x,,_,_z, o Xppm) - M 1 mot sé dwong rit lén 16n hor
bét ky sb nio cin so sénh Ta c6 céc két qua sau.

Djnh Iy 4:
a) Néu bai toan ("') cod phu'cmg an thi moi phuong &n cyre bién téi w
X = (X1 X500y Xpgs Xppy1s Xppp 2909 Xy ) CUA bali todn (MY phai c6
(xn+l’xn+2’ 9xn+m) (0,0,..,0).
'b) Néu bai toan (*) c6 phuong an t01 wu x= (xl,xz, 2Xp) thi ba:
todn (M) c6 phuong én tbiuu x = (xl,xz, X350, 0,..,0) va ngugc lai.
- Khi giai bai todn (M) bang phuong phép don hinh thi cac biéu thir
f vd A c6 chira tham s6 M . C) dong cubi cha bang don hinh ta chia lam

hai dong, dong trén ghi céc hé s6 dimg trudc M, dong cudi. ghi céc ha sb ty
do. A;=8;M +y;, vi M la s6 dwong rét 1én nén khi so sinh c4c 56 A ta ot

quy uéc sau:
o J <0,V 7]

8;=0,7,<0"
6;>0,Vy;

_ . J 2V

Aj—51M+7j>0¢=§[5=0’71>0:

O >0;V137;

=0, 1>

Aj=5jM+yj<0=p|:

Ak 5*M+yk>A 5}M‘|‘7}¢=}[

Vidu 5: Xét lai bai toan ¢ trén
: JS(x)=3x —4x2 5x3 +6x4 — min
Xy +x3 +x3+13xy =14
2x1+x; +14xy=11
3xy +x3+14x, =16

x; 20, j=1,4.
Giai:
 Dua vao céc &n gid X5, Xg, X7 1 c6 bai tcoein M):
f(x) 3x1 -4x2 5x3 +6x4 +Mx5 +Mx6 + Mx-; -5 min .

x1+x2+x3+l3x4+x5 o =14
. 2x1+x2 +14xy + x5 =11

3x2+x3+14x4 + X7=16
X zo,, 1,7. o
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Liic ndy ma trgn A dﬁ c6 s&n mot ma trén don vi, cho nén sip xép cac cic

phén tir 1én bang don hinh va tinh toén ta c6 bang sau:

3 | -4 S ] 6 | M M M
Cj _
AS M 14 1 1 1 13 1 0 0
A6 M 11 2 1 0 [14] 0 1 0
A7 M 16 0 3 1 14 0. 0 1
41 3 | 5 2 41) 0 | 0 0
. 0 -3 4 5 6 | 0 1 0 0
AS M 5314 | -6/7 | 1/14 1 0 1 13714 0
A4 6 .| 1114 | 17 | 1114 0 1 0 1/14 0
A7 M 5 2| 2 |1 0 0 -1 1
- 12314 | -2017 | 29714 | 2 0 0 41/14 0
) 337 [ -1517 | 3177 5 0 0 377 | 0
AS M 101728 | -11/14 | 0 | 27/28 0 1 -25/28 | -1/28
Ad 6 1728 | 3714 | o0 | -1128 1 0 328 | -1/28
A2 4 52 | -1 1 172 0 0 -1/2 1/2
10128 [ -11714 | o0 | 2728 | 0 0 -53/28 | -29/28
_ -89/14 [ 16/71 0 13914 o 0 37/14 | -31/14
A3 -5 10127 -2227] 0 |~ 1 | O | 2827 | 25737 | -1/27
Ad 6 20127 | 527 o 0 1 127 | 227 | A7
A2 -4 17/27 | -1627 | 0 0 |-1427] 127 | 14727
0 0 0 0 0 -1 -1 -1
-151/9 | 419 | 0 0 0 | -26/9| 4779 | -19/9
A3 | -5 7 | 0o 1 0 1 [ 225 [ 655 2375 -1/5
Al 3 4 1 01 o 275 | 1/5 2/5 -1/5
A2 -4 3 |0 ¥l oo | 165 | -2/5 1/5 2/5
| 38 0 | 0 0 0 | -1 -1 o1
0 0 0 | -123/5 | -19/5 | 17/5 -6/5
Phuo-ngantémula X = ( 3, 7, 0, 0, 0,

Glé trj toi wu f =-35.

Chu y ring céc vécto AS A6, A7 khi di dua ra thi khong bao gio

dua tré vao lai cho nén khi c6 mét vécto 4 dua ra thi ct 46 c6 thé khong
bién déi nira 4é glam bat tinh todn.

~ Bai tip | |
1.Giai bai toan Quy hoach tuyén tinh |

S(x) =2~

X1 +.'x2.
2x2 +x3 +5x4 =8

2x3 +2x3 +0x4 — min

+4x4'=__6

x; 20, j=1,2,3,4.
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2. Gidi béu todn Quy hoach tuyén tinh o
f (x) 2% +3x2 +x3 — max
sz_ + X3 <6 _ |
2x1-+ 2xy —2x3 <7
% -_|72.x2' +Xx3 <5
3. Giai bai todn Quy hoach tuyén tinh
| - f()= 2xl+xz+x3+3x4—>max
X+ 2x2 + X3 =16
: xz +4x3 +2x4 <8
Xje 0;j= 1 4,
4. Gidi bai toan Quy hoach tuyen tinh
f(x)=-2x; -—4x2 +Xx3 - x4 — min
) x1+3x2 L S4
2xp+x,-X3 <3
. I. | x2+4x3+x4-—3
xj 20,} I 4 T

5 Glal bai todn Quy hoach tuyén tinh. ..
S f(x) Xy~ 58X, +2x3-3x4 -)max

x1+3x2 'S5
x1+x2-'x3+x4 4
| x2+4x3 <6
X; 20,] 14

6 G1£n béx toén Quy hoach tuyen tinh o
e f(x) x1-7x2-2x3 +6x4 —-)max -

x1+3x2+x3+x4210
le +5x2 +X3 +4x4 2 15
B szl),; 1, .
7. Gu’u bm toén Quy hoaclp tuyén tinh
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f(x)= dxy +6x; +5x5+ 3%, —> min
 [x 3y +3x3 422 25
{xl +4x) +2x3+x4 23
- X Izlﬂ;j=""l.,7.
- 8.Gidi bai toin Quy hoach tuyén tinh |
| -~ f(x)=15x; +19x;, = min
| _. 3&14-12 23
{ X1 +.jc_2 22
3xg+dx, 27
L : _'-x',.zo.;j=._ff,3.-__
9.Giai bai toan Quy hogch tuyén tinh - o
- o S€x)=2x; + x5 +x3+3x, - max
[x-2n4x =16
X tAxyxg<8
o xz- 2x3;;+-5x4 €20 | |
10.Giai bai toan'Quy hoach tuyén tinh | .
: - - S(%)=3x;43x; +2x3+Tx, — max
33, +2%) 4 x5+ 3%, + 2x5 S 15
{"l +2x2 +x3+4x+x5 <19

L x205)=15. | o
11, Mot Xi nghigp xir 1y gidly, c6 ba phin xuéng I, II, II cing xir Iy balogi -
- gidy A, B, C. Do ba phan xudng ¢é nhiéu sy khéc nhau, nén néu cling dau tr

10 tri¢u dong vio mgl phén xudmg thi cudi ky phan xuéng I xir 1y dugc 6 ta
gidy loai A, 1 ta gidy 1ogi B, 3ta gidy logi C. Trong khi 46 phan xudmg II xir
 ly dirge 2 ta gidy logi A, 7 ta gidy loai B, 1 ta gidy loai C. Phin xudmg ITI xir
ly duge 1 ta gidy loai A, 3 ta giay logi B, 8 ta'g'igy logi C. Theo yéu cBu lao
dong thi cudi ky Xi nghiép phai xir ly it nhét 2 thn gidy loai A, 2,5 thn gidy
loai B, 3 tn giay loai C. Hoi cin d4u tw vao m&i phan Xudng bao nhiéu tién
d€xinghigpthéa - - - o
Hodn thanh céng vigc. .
Gié tién dAu tr 14 nho nhit,

12, Mot xi nghiép dy dinh sén xubt ba logi san phim A, B va C. Céc sin

pham nay dugc ché tao tir ba logi nguyén lidu 1, 11, 1T va IV. Sé lugng cac |
nguyén liéu I, II, I va IV ma x{ nghiép c¢6 tbi da Iin lwot 13 380, 204, 120,
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180. S4 hugng céc nguyén liéu cn 4é san xuht mdt don vij sin phim A, B, C
dugc cho ¢ bang sau day.

il i

SP :

A 710 |1

B 11 % |0
EE 5 (15 |2 -~

?

Xi nghiép muén 1én mot ké hoach sin xubt dé thu dugc tdng sb 13i nhidu
nhéit (véi gid thiét ring céc san phim 1am ra déu ban hét). Néu biét ring 18i 3
triéu ddng cho mét don vi sin phém loai A, 14i 5 tri¢u 46ng cho mét don vi
san phém logi Bva C. -

'Lap m6 hinh bai toan.

Tim mét phuong 4n sao cho xi nghiép c6 14 nhicu nhit.

13. Mt cng ty sin xuéit hai logi son ndi thét va son ngodi trdi, Nguyén licu
@& sin xuét gbm hai loai A, B véi trif lugng twong img 12 16 thn va 18 tin .
D& san xudt 1 tin son ndi thit cin 1 tin nguyén liéu A va 2 tin nguyén ligu
B. Dé sin xuét 1 tin son ngodi trdi cin 2 tAn nguyén li¢u A va 3 tan nguyén
liéu B. Qua didu tra thj truémg cong ty biét ring nhu cau son nbi thét khéng
hon son ngodi trdi qua 1 tin. Gi4 bin mét tan son ni thit 13 4000 USD, gi
bén mot thn son ngodi tréi 13 3000 USD. Khi san xuét 1 tAn son ndi thit phai
bo ra mot chi phi 1 1300 USD, khi san xuit 1 tén son ngodi trdi phai bd ra
mét chi phi 12 1000 USD. |
151 cAn san xult m&i loai son bao nhiéu tén d& c6 li nhuéin 16n nhat ?

14. Gidi lai céc bai tap & §1 va hiy chi 13 phuong 4n t8i wu.
©15. Chimg minh djnh 1y 1. Ching minh dinh 1§ 2.

16. Hoi x::(ﬂ' 235 39, 199) ¢6 phii 14 phuong &n t6i wu cia bai todn

| T2 02" 92
Quy hoach tuyén tinh | | |
 f(x)=0x; +0x, —7x3 —16x4 — min
| Xy +2x=3x3+X4 =6 |
-X1 +x2_ +5x3 + 2'x4 =10
4x1 +1x2 4-8x3-3x4 =8
x)20,j=14.
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17. Cho bai todn Quy hoach tuyén tinh ma ta goi 12 bai todn (P)
S(x)=—-4x; —5x; —Tx3 = inax
Ix;+x3+x3 =6
{xl +2xy+3x3 =14
x; 20, f= 1,3.
a) Chimg minh x =(0;4;2) 1a phuong 4n cyc bién, nhung khong phai

1a phurong 4n t4i wu ciia bai todn (P).

b) Hay xdy dl,rng mdt phuong 4n cyc bién méi tot hon phu'o'ng an x O
cédu a).

Loi gidi hogc hm‘g dﬁh

1. Sap xép céc ce phin tir 1én bing don hinh vA tinh todn ta cé bang sau:
1 -2 2 0

CoSo CJ PhAn xI x2 x3 x4

Al 1 6 11 0 4
A3 2 8 15
| 0 7 0 14

A4 0 32 /4 1/4 0 1
A3 2 12 54 34 T 0
R 2 0 0

Ad 0 4/3 M 0 -13 1
A2 2 23 53 1 43 0
B0 43 -0
Al 1 2 1 0 -12 32
A2 2 4 o 1 12 52

| - | 0 0 72 -72
NghiemtoivuX=( 2, 4, 0, 0) |
- Gia tri toi uu f= -6, |

2. Sép xép céc cac phén tir 1én bang don hinh va tinh todn ta ¢6 bang sau:
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CoSo

CJ] - Ph.An

A4

A4
AS
A6

oo
W~ Oh

R <n
t

'
[ R e

[

A4
AS

37/2

52

-3/2

BY;

7/2 1

-0

172 . 0

-3 X | B

0 52

1 -l

Y

R

0 120

0 32

Ad
Al

RO

. 3972

213
176

[S—

e SO
[ ]
o
[ we]

0 o

172 2

13 13
16 1/3

0 3 0

6

13

A3
Al

1 394

2°125/12

3 17/6

o -

—_— O }

112
0 - 12
0 0

41
M2 23
16

1/3

30 .

23/12 1073

' Nghiem toi uu X =

“Gia tri toi-uu f = 469/12.

(125/12,

17/6, 39/4, 0, 0,

)

- 3Thém vao mét 4n phu va sip xép céc céc phﬁn tir 1én bang don hinh vg
- tinh toé.n tacd bang sau: . .

2 11

- CoSo.

CJ PhAn Al

A2

A5

2 16

A3,
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Al 2 16
A4 T 3 4

1

2
0 12

b

0 9n

Nghiemtoiwu X ='( 16, 0, 0,
Giatritoiuwuf=44,

4. Gi trj ti wu f= 8.

5. Giatri thiwn f=7..

. 6.

1 a2

4,_._0,)'

CoSo CJ PhAn Al A2 A3

A4

A7

A8

A7
A8

M 1013 1
5

1
4

B

[T

™ 3 8 2
a1 2

-6

-5

L I

oo

A7
A2

M 1150 s
3 s

1/5

/5

4/5

-1
0

3/5

-1/

3/5

1/5

™M Y50 s
a9 0

3/5 -

75

-58/5

1
0

23/5 .
75

0
0.

85
/5

A6
A2

0 53 13 0 23
1

7108 Y31 13

i

53

13 -173

153
0

1/3

Y R 0 0
L 0 -1/3 253

103

0

0

R T S
M0 3

A6
A4

0 252 71 3
6 101 3 1

1

4

M)

5

0 o
25 8

. 0 7

Bai to4n khéng ¢6 phuong intdiwu.
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7. Thém vao mdt 4n gia va sip xép cic phén tir 1én bang don hinh va tinh
todn ta cd bang sau:
4 6 5 3 0 0 M M
CoSo CI PhAn Al A2 A3 A4 AS. A6 A7 A8
A7 M 5 1 1 3 2 -1 0 1 0
A8 M 3 1 4 2 & 0 -1 0 1
™ 2 5 5 3 - 1 0.0
4 6 5 3 0 0 0 0
M 12 2 5 0 12 - 3 1 0
A3 5 32 12 2 1 12 o0 -12 0 12
™M 12 -5 0 12 -1 32 0 -52
32 4 0 12 0 52 0 52
A6 O 1/3 -13 -10/3 0 13 23 1 23 -l
A3 5 53 13 13 1 23 -3 0 13 0
oM o0 o 0 0 0 0o -1 -
a3 133 0 13 53 00 53 0
A4 3 1 -1 -0 0o 1 2 3 2 3
A3 51 1 7 1 0 1 2 1 2
™M 00 o 0 0 0 -1 -
2 - 0o 0 -1 411

NghiemtoiwwX=( 0,. 0, 1, 1, 0, 0, 0, 0).
Giatritoiwnf= 8. . ' o

11. Trong phﬁn tém tit ly thuyét & bai 1, bai todn nay lap ra duqc bai tods
Quy hoach tuyén tinh nhu sau: :
| Goi xq, X3, %3 (don vi 10 triu déng) 1in hrot 12 s6 tién diu tr v

cac phin xudmg L I, III Khi d6 sb tién mé Xi nghlep dau tu L
f=x1+x) +x3.

Theo & bai: phén xuémg I xir 1y duge 6x; ta glay loai A, x; t2 gid:
loai B, 3x; ta glay loai C.
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8x3 ta gidy loai C.

Phén xudng II xir ly dugc 2x, ta gidy loai A 7x2 ta gidy loai B,
xy tagidyloaiC.
Phin xuéng III xir ly duqc x3 ta glay loal A, 3x3 1a glay loai B,

Theo yéu céu lao déng Xi nghlgp phal XU ly it nhat 2 tén gidy loai A
nén 6x; +2x; +x3 220 vi it nhit 2.5 thn gidy logi B, 3 tan gidy loai C nén

Xy +7x3 +3x3 225 va 3x; +x5 +8x3 230,

Véy bai

toan

la tim g4 tr
thire f = x, +x2+x3vélcécr§ngbuéc

6x1 +2x2 +x32 20
xl +7x2 +313 2258
3x1 +x2 +8x3 230

~nhd nhit coa bidu

x;20,j=1,2,3.

" Thém vio céc 4n gia x4,x5,x6 sau 86 sip xép lén bing don hinh va

tinh toan ta c6 két qua:
1 1 1 0 0 0 M M M
CoSo CJ PhAn Al A2. A3 A4 A5 A6 A7 A8 A9
A7 M 20 6 2 1 -1 0 0 1 0 0
A8 M 25 1 7 3 0 1 0 0 1 o0
A9 M 30 3 1. 8 0 o0 -1 0 0 1
™ 10 100 12 -1 -1 -1 0 0 0
| 1 -1 -1 0 0 0 0 0 0
A7 M 654 45/8 158 0 -1 0 1/8 1 0 -1/8
A8 M 554 -18 538 0 O -1 38 0 1 -3/8
A3 1 154 38 18 1 0 0 -1/8 0 0 /8
M 112 12 0 -1 -1 12 0 0 -32
58 -8 0 0 0 -18 0 0 18
A7 M 655/53 300/53 0 0 -l 15/53 1/53 1 -15/53 -1/53
A2 1 110/53 -1/53 1. 0 0 -8/53 3/53 0 8/53 -3/53
A3 1 185/53 20/53 0 1 0 '1/53 -1/53 0 -1/53 . /53
M) 30053 0 0 -1 15/53 1/53 0 -68/53 -54/53
34/53 0 0 0 -7/53 -4/53 0 /53 4/53
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Al 1 131/60 1 0 0 -53/300 1/20 1/300 53/300 1/20 l/300 |
A2 1 127/60 0 1 0 -1/300 -3/20 17/3001/300 3/20 -17/300
A3 1 83 0O 0 1 1/115% 0 2/15 --1/15. 0 . 2/15

™M 0
0

0.0 0 0 0 - - -
0 0 -17/150 -1/10 -11/150 17/150 1/1011/150

Nghwm tbi wu X = ( 131/60, 127/60, 8/3, 0, O, 0, 0, 0, 0,)
Gia tri thi wu £=209/30, -
Nghfa 12 Xi nghiép nén diu tur vao phan xuéng L, IL, m 1an lucrc 1a
131/6, 127/6, 80/3 tridu aéng thi téng sb tién dhu tw nhé nhat ma vin thoa
ké hoach lao d¢ng. o . |

12. Goi xp, X3, X3 theo thu . lé s5 luo'ng san phﬁm A, B, C ma xi nghlep
san xult. Khi d6 xi nghigp s& sin ‘xuéit mirc san luqng xl, Xy, X3 520 cho

bléu thic f 3x1 +5x2 +5x3 1ém nhat
Do céc nguyén liéu I, II III IV 1 cé han nén ta co bal toan Quy hoach
tuyen tinh. = o

f(x)=3x1+5x2 +5x2_ e

{123 +11x, +8x3 S 380 -
263, +9x3 S 204

xy ‘+15x3 <120

4% +3%y+2x, $180

x j 2 0 Jj=1, 1,4

- Thém vio cic in phy x4,x5,x6,x-, sau dé sip xép 1én béngdtmhinh va
"tinhtoéntacéketqua - T

| 3 5 s 0. 0 0 0
CoSo' CJ PhAn Al A2 A3 A4 A5 A6 AT
A4 0 3 12 11 8 1 0 0 0
A5 0 204 0 - 2 9 0 1-.0 0
A6 0 120 1. o 15 o0 0 1 0
A7 0 180 . 4 3 2 -0 .0 0 1
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5

©

-

—~—oc oo

3 50 0
A4 0 381813 12. 0 10926 1 -1126 0
A2 510213 . 0 1 .92 0 126 0.
A6 0 120 1 "0 15 o0 o 1
A7 0203413 4 0 2576 0 -32 0

3 0 8526 0 526 0
A4 0 3382/13 -45711390 0 O 1 -1126 -109/390
A2 -5 66/13 3130 1 0 0 126 3130
A3 5 8 U5 0 1 -0 0 115
AT 0 193413 30778 0 0 0 326 -5/78
2178 0 0 0 526 17718

Al -3 1014604571 1 0 0 390/4571 -165/4571 -109/4571
A2 -5 25548/4571 07 1 0 94571  172/4571 -108/4571
A3 5 29804/4571 0 © 0 1 -26/4571 - 11/4571  312/4571
A7 0 280688/4571 O = 0 0 -1535/4S71 122/4571 136/4571

0 o 155/653 © 99/653

0

- 60/653

Phuo'ng 4n t6i wu 13: X (101460/4571 25548/4571 29804/4571

0,280688/4571,).

Gia trj toi u‘u f 83020/653

7

o

o,
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Chwong 11 , )
LY THUYET POI NGAU

§1. BAI TOAN D01 NGAU VA MOT SO TINH CHAT

1. Pjnh nghia bai todn 44l nghu:
Cho bai toan Quy hoach tuyen tinh, ta goi 14 bai todn (P)

f(x)= z ¢;x;j={c,x) —> min_

Jj=1

_ iaﬁxj Sbf (iE Il) (1)
j=1 -
n ! .
Za,-ijZb,- (iEIz) (2)
j=1
Yax;=b (ie ) 3
= |
x;20 (jelJy) )

x;eR (jeJ3) (6).

© Bai toan goi 14 (Q) sau day duqc goila bai todn dbi ngau cia bih toan (P)

gy = Z by; = (b, y) ~> max

i=1
%<0 (leh) @)
320 (ieh) @
nyR (iEI3) (3')
Zagy;Scj (jEJl) (4’)
i=1
Zayy,ch (].E-,z) (5’)
i=1

Za._,ys =¢c; (jels) (©)

=1
Trong 46 céc cap rang buje (1-(11), (2)- (2’), . ,(6) (6") dugc
goi 14 céc rang buc d6i nghu véi nhau. |

Vi du: Cho b toan Quy hogch tuyén tinh (P)
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f(x) 4x) +3x5 ~Tx3+ x4 — X5 — Min
12x1 +5x, L= 3x5 <5
~2
2x;+ X3 +X3—-2%4 21

3x) +4x; -Sx3+x4 =17

x) —x3~4x, —st S

X1y X3 20
x:ER
X43Xs <0

M
@
®
)
®
(©)
.

75

Ta s& viét bai todn ddi ngiu cua bai toan (P). Truéc tién ta sé chi rﬁ cac

vécto ¢, b va ma tin A ciing nhu

¢ =(4;3;-T;13-1),b = (5;-2;1;17)7

125 0 0 -3
1 0 -1 4 -5

211 20
3 451 0

J1 ={83},J, ={4;5},73={2}.
Bii toan d6i nghu (Q) 1a:
g8(»)=5y1-2y;+y3 +17y4 — max
»niy 80, @)
»20, 2)
YER, @)
121+ 3+ 2py +3p4 <4 (4)
Sy +0py +ys +dy, =3 . (5)
1 —Y2+y3-=S5y4s-7 (6)
=4y, ~2y3+y4 21 (1)
~35, -5, >-1 (8).

sb:

Giai rh'ich: (1) do rang bude (1), (2) cua bai todn géc. (2') do rang bugc (3)

ctia bai todn gbe. (3') do rang bude (4) cua bai todn gée. Rang budc(4') cia
bai todn ddi nglu do diéu kién (5) 12 x; 20ca bii todn gbec. Rang budc

(5') ciia bai todn ddi ngiu do didu kién (6) 12 x, € Rcua bai todn gdc.Rang
budc (6') cia b toan déi ngdu do didu kién (5) 14 x; 20 cia bai toan ghc.
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Ring bujc (7 ), (8) cﬁa b&l toén dél ngiu do didu kléL (7 1a x4,x5 SO

cﬁa bai toén gbe.

Tuong t ¢ip bai to4n sau d&y duqc goi lﬁ cap béul toan dm nglu.

BAl toé.n P):

f(x)= Z c,x ={c,x) > max

_J=l

Z a,} }Sbi (IE Il) (1)

j=1
J=1

j=1
xj 20 (]E "1)
%<0 (je 1)
ijR (jEJ:;)
Bai toén (Q): B

Zadijb, (ieI,) (2)-

@
)
6).

£(»)= 2 by =(b,y) - min

\ i=1
y; 20 (ie Il)

: y,-SO (iEIz)
yi€R (iel3)

=l

)
@
*

Zayyizcj (jEJl) (4‘) o

Zayy,ScJ (jeds) (5’)P

- i=l

Z“M“‘-‘j (ie-’a) (6') -

Tadéta théy rﬁng d6i ngiu ct’la bai todn d61
C6 thé tém tht cdc rang budc cda bai todn
day: _

g&’

li bai to:in géc ban déu.
vi dél ngﬁu trong bing sau
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Bé,l toén goc. | Chl s0 Bih todn ddi ngau

»f(x) ( )—-)mm' " | 8(»)=(b,y) > max
Eﬂijxj?bi N iel, ) y;e R
x; 20 1. jedy 'iZIa;;y:SCJ
| ijO o je€Jy I Zia;,y;zcj

=1

2. Méi quan h@ ﬁlﬂ'a bai toin gﬂc va bai toén a6i ngﬁu.
- Trong ph n ndy tq chi xét bai todn goc dang min. .

2.1. Pinh 1§ 1: Cho x, y. theo tht ty 14 phurong én cua bai toén géc va déi
nglutacé f(x)2g(y) hay tuo*ng duong {c,x) 2(b,y).

Tir 46 néu tim duge x, y theo thir t\r 13 phuong 4n ctia bai todn gdc
va dbi ngau 540 cho (c, ) (b, y) thi X, y 1a phucmg 4n t8i uu cla cac bai
toan goc va dﬁa ngiu. :

2.2. Binh 1y 2: Néu ca hai bai toén géc va 46i ngiu déu co tap phuong 4n
khéng rdng thi ca hai bai toan. déu c6 phuong én t6i wu va glé tri t&i wu cia
cdc ham muc tiéu 1a b!mg nhau

Tir d6 néu mét trong hai bél toan géc hoc dbi ngiu c6 tap phuong
an khéc rﬁng va him muc tiéu khéng bi chin (khéng bj chin dudi né]; 1a bai
to4n min, khéng b; chin trén néu 13 bai toan max) thi bai todn cbn lax cé tap
phuong 4n bing rdng.

2.3, Dlnh ly 3: Gid sir. ¥ 13 mt phuong 4n clia bai todn gbe (P)
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f(x)= Z cjx;= (c,x) — min -
Jj=1

n
Za,jxj Zbi (iE I)
j=1

z_‘l @y j = b (IE I )
x;20 (jeJ)
Khi d6, dé x 13 phuong 4n t8i wu cia bai toan (P) didu kién cin va -
di 13 tdn tai vécta ye R™ sao cho

i ayy;se; (je )
i=1

?.:“;jy; L (JEJ(x))
=1
¥i20 (ie I(x))

yi=0 (ieI(x))

Trongdé I(x)—{tel Za,jxj b,},.f(x) {]EJ X; -0}
j=1

Vidy: Xétxem x = (3,5, --2 0) cé phai la phuong 4n t6i wu cia bai todn Quy
hoach tuyén tinh

f(x)=7x1 +X; -3x3 —min
x;+x; —4x3+x4 =16
X=Xy +4x3—-x4 2~10
X1 +x3—2x3+6x4 26
| x;20,j=1,2,4;x;€R.
Giai:
Truéc tién ta chi 13 mot s6 tip hop:
I={2,3}1 ={1}; 7 ={1,2,4}. T&r x, =0 suyra
J(x)= {]EJ xj--O} {4} Thay x =(3,5,-2,0) véohal batphu(mg
trinh thir 2, thir 3 ta c6
xl—xz+4x3—x4=3 5+4(~2)-0=-10.
X +Xy=2x3+6x53=12>6.



Chuong 2, Phn 1: Bai tosn d6i nglu, mét s6 tinh chat 79

. . S
Viy I(x)={i& I:3 ayx; =b,o}={2}=>1\l(x)={3}.
Vécto x =(3,5,~2,0) 1a phuong 4n tdi ru ctia bai toan khi ton tai

vécto }e R3 sao cho

(n+n+ys=1
Pnomen=l
~dyy +4y, —2y3 =-3
M=y +6y350

: y120,33=0 o
Tir hai phuong trinh diu v y;=0 ta c6 yj=4,y;=3. Cic
~ nghiém niy khong thoa phuong trinh thir ba. Vay hé 44 cho v6 nghiém. Néi
cich khéc kliong tdn tai ye RY théa hé & trén. Tém lai, phwong 4n
¥=(3,5,~2,0) khong phéi 1 phuong én t4i wu cita bai todn d& cho.

2.4. Pinh Iy 4: Néu mét trong hai bi todn (gbc hoic dbi ngiu) c6 phuong
4n t6i wu thi bai todn kia cling c6 phuong &n t6i wu va gi4 trj 16i wu cla hai
ham muyc tiéu 12 bing nhau. ' '

2.5. Djnh 1y 5:(Djnh 1y 3§ léch b)) Céc phuong 4n x, y ctia bai todn géc
" va d6i ngiu ddu 13 phuong 4n téi wu diéu kién chn va di 13
(b-AI,})=(c—}A,§)=0
) Hoc tuong duong (két qia cé duge sau ddy 12 do tich v6 huéng hai
vécto ‘

’

5. (51-(03)) -0
(7 .
n —_\y—
c;— Aj,y )x =0
£ (o-(w5)F
_Hojic tuong duong (két quia ¢ dugc sau day 1a do dAu caa timg clip
d6i nglu) |

(bi~{4,7)) % =0 i=Tm

(es=(4tn))xi=0 s=im
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Trong do 4;, A7 theo thir tu by véctcr dbng thir i va c9t _] cua ma trgn
A. Hé cudi ciing cé thé vidt 13 honnhuysau - |

4
b Zarijy; 0 i= 1,m
= | .
f . \— _
|€j— Zaijy;]xj =0 j=Ln.
\ . o

Nhu vy tir dinh 1y @6 1éch b nay ta thiy r&ng néu biét x la phuong
4n téi wu ciia bai todn gbc thi d& dang tim duqc y 1 phuong én téi wu ciia
bai toén dm ngiu van guge lai.

| V; du: Bai toAn Quy hoach tuyén tinh
' f(x)=%;-2x5 +2x3 +0x4 —» min
{xl -;xz +4x4 =6 (Pj
X3 +X3+5x4 =8 -
CX20,j=1,23,4 |
¢ phu'ong fn thi wu 1d x = (2,4,0,0) va glﬁ trj ti wru 12 -6. Bai todn dbi
ngaucuan@la - 2(y) =6y +8y; — max
R (3 81
N+2yyS-2
- »s?2 (Q
4455250
o “yyeR
Phuong &n thi v wu ciia bai todn (Q) duge tim tir h§ phuong trinh
( —(xl +x2 _ +4x4))y1—0

'(8 (2"2"‘-"3 +5x4))yz
(1 (.P1+°yz))x1=0
\2=Gream)m =0
SR (2 (0.}’1+.vz))x3=o :
. (0—(4y1+5y;))x4 _0:.._; |

The che glé trj clia x da blét vio he phu(mg trinh ta du't;rc
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(6-(2+4 - +4.0))y =0
(8- ‘(2-'4+0+s'o))};'=0
(1- (1+0.5)2=0
"'.7(—2 (y1+2y2)4 0

- (2 (0y1+y2)0 0

(o= (4y1+5y2)0 0
-Hé phuong trmh tu'cmg duong :
(J’1+0.Vz)=0 (2=l
| -2—(-y1+2y2)= - y "—'_—2—.-
Taxét 1a1 bai f.ﬁpll(’!§4 chuong 1. v
. | CI= x1+x2+x3‘—)nun
' 6x1+2x2+x3 220
: _' Xy +7x2 +3X3 _2 25
. 3x1'+x2+8x3230"
- | | .;,20,] =1,2,3.
Don ngau ciia bil toan ndy 13 bai toan sau .
g(y)=20y,+25y2+30y3 — max
6y1+y2+3y351 :
2y1+7y2+y3$1
" y1+3y3+8y3 <1
120i=u13
Bua vio mGt sé in phu sau d6 sip xep lén bing don hmh tinh toén ta

dugc: . .
200 '--_25 _' a _30 '0. -0 .0

CoSo CI PhAn yl y2© y3 y4 . y5  ¥6

Ad 0 1

6 3 0 0
A5 01 2 "1 10 .1 0
A6 01 1 3 .8 0 0 1
20 25 230 0 0 0

A¥ 0 5/8 458 18 0 1 0 38
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AS 0 78 158 .58 0 0 1 -1/8
A3 30 1/8 18 38 | 0o 0 1/8

65/4 5504 O 0 0 154
Al 20 1/9 .1/45 8/45 0 -1/15

R 0
AS 0 23 0, 203 0 -173 1 0
A3 30 1/9 0 1745 1 -1/45 0 - 2/15

0 1270 0 269 0 83

Al 20171150 1 0 0 53/300 1/300 -1/15
A2 25 110 0 1 0 -1120 320 O
0 0 1 -1/300 -17/300 2/15

A3 30 11/150

0 0 0 131/60 127/60 8/3

Phuong 4n tdiwula y =(17/150, 1/10,11/150, 0, 0, 0)
Gi4 trj téi wu g=209/30. |
Nhan thdy ring viéc gidi bai tosn d6i nghu dé hon so véi bai toan
_gbe. Bay gio dung dinh 1y d¢ 1éch bu ta suy lai phuong 4n t6i wu cla bai
ton gbc. Thay céc gid tri 42 biét vio hé phuong trinh
r( n ____\

b,—Zang l'=0 ‘l‘= yJm
. J=1 y
( m ) .

cj—Zag-y,. x] =0 j=1,n.
\ i=1 / _

o

Ta duge : _
(20— (63, +23, +x3)) 3 =0
(25-(}]+7}; +3x3)) 12
(30— (33, + 3, +8%3)) 33 =0
(1- (631433 +339) 7 =0
(1-@n +752+ 39)) 2, =0
‘(1.-.-__(-_)E+3_y;+8y_3))x_; =0
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20—(6;I+2};+§;))-1—576=0

(
(25-(x, +7x2+3x3))-——--
(

. -30—(3x1 + Xy +'8x3))1—,s-—6 =0

& 4 11 V\—
1 —+ +3-""'" x1=0
150 10 150
Ny
1- 1+11 x2—0
150 "0t 180,
WV
1- _H_ 3...1_ 8_1.1_ X3 =
150" 10 180 )

(20— (63 +2x5 +x3) =0
SN — 131
25—(x1+7x2+3x3)=0 xlzﬁ
30— (3% +x;, +8x3) =0 — 127
=9 — o {Xy=—=
0.x1=0 60
0.x,=0 . Xq=—
2 o 373
~0.x3=0

Két qia nay gidng voi két qua 44 bibt, va gid trj t5i wu cling 12
=209/30.
Chii thich: Qua viéc giai mot s6 hé phuong trinh trén ta théy ring trong hé
phuong trinh

2 n D\ o
b,-—Zayijy,--—-o i= ,m

| \ |
néu c6 mét thira sé khéc khong thi thira s6 con lai Xhél bing khﬁng

Nhur viy phuong én t6i wu ciia bai todn 40i nglu c6 thé tim tir dinh
ly do léch by, ta ciing ¢6 thé tim phuong 4n ti wu nhé vio dinh ly sau day.

2.6. Dijnh ly 6: Cho bai ton gbe dang chinh tac (P). Bal toan gbc (P) da glal
bﬁ.ng phuong phdp don hinh va 83 xuat hién ddu hiéu t6i wu . Phuong én t6i

wu x tim duoc cb co sé lién két gém m vécto AI,AZ,..,A’" (m vécto nay
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xuit phét tr ma trin A, hay trong bang don hinh déu) Khi dé phuong 4n tbi
uu clia b:h toan d6i ngdu 13 y duoc tinh theo cong thuc

-1
y cB” :
Trong d6 ¢ 14 vécto cé céc thanh phan ¢ tuong \mg cua phwong an -

t6i uu x B la ma tran c6 cé,c cHtla cé.c vécto Al Az, ,A"' 43 noi trén.

Vidu l: Tré lal bai toé.n clia vi dy trén dﬁy Chiirig ta dﬁ bidt abi. ngau cla

- bai toan. 461 ngau 14 bai-to4n gbc ban dau. Do d6 phuong 4n 161 wu cua bai

toan gbc 1a x= cB -1 , trong 46 ¢= (20 25 30) la céc hé ) tucng img cua
- phuong én t61 ru. . . L

12 ma trdn c6 céc cft 1A chc véceto lién két véi phuong én

-]

i}
N SN
W =3 -

- | 6 1 3\

t8i wu . Vay x=(20,25,30)[ 2 7

| . 1 3

53 1 -20

-—(20 25 30) “15 45 0 —-3-66(655 ,635,800) = (
-1 -17 40

3
1 =
8

131 127 8
60 ' 60’3

Vi du 2: Cho bai toan Quy hoaqh tuyén tinki (P)

f(x)=2x7—3xy +4x3 + x4 — max
- X3 +3x3 + x4 <10

. x1+x2+3x3 =25
2x2 +X3 +5x4 <16
* zo--j=i_4 i |

- Gidi bal todn (P) bing phucng phap don hinh ta cé (sau kh1 a3 thém cac &n

CoSo CJ PhAn x1 x2. x3 x4 x5 x6
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A5

A4 25 1S 1

| 0 10+ 0 s 3 1L 1 0o
Al 2 25 1 1 3 0 0 0
A6 0 16 0. . 1 5 01 -
A5 0 35 0 U5 145 0 1 5
‘Al 2 25 1.1 3 0 0 0

1 "0 0 15

16/5

0 25 s 0 0 WS

Phuongé.ntéurulé X= ( 25 '0., 0, 16/5, 34/5, 0,)
Giatrj tdiwu f= 266/5.

' Khi 46 phuong 4n t8i wu cia bai ton d6i nghu 1a y=cB . Trong
36 ¢ 1 véeto ¢b céc thanh phén ¢ 4 tuong img cia phuong 4d tbi wu

_ | ¢=(2,1,0), B 14 ma trin c6 céc cﬁt 13 céc vécto lién két véi phucmg antbiwu
011

"B=|10 0
o 50/

ct 1 Ung véi vécto Al, cét 2 {mg v6i vécto A4 cot 3 img véi vécto AS
trong bang don hinh du. Véy -

0 1 1) .. {01 O

y= cBl-(210) 10 0] =200 0 1/5 =(0,2,—;—),v&gié
0 50 1 0 -1/5 ‘ -

trj 16i wu 1 3-:—6 = g(}) = '_=,; 10.E+25;}; +16.y; =10.0+25.2 +l6.% ,

Tuy nhién cfing cé thé theo thir tyr- cua bang don hinh cuéi cling ta
suy ra phwong 4n t6i wu cia bai todn 6i nghu nhu sau: ¢=(0,2,1), Bla ma
trén ¢6 céc cot Ia céc vécto lién két voi phuong én t6i wu (theo thir m AS,
Al A4)

B=

S S =
e = ®
t.n -

| cft 1 umg véi vécto AS