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“T6i wu héa” thudc logi todn ving dung. Dady la phan
kién thitc khong thé thiéu déi vdi nguoi lam viéc trong cdc
linh viic itag dung khoa hoc, ky thudt, kinh té.

Tai lidu.khdi qudt gidi thiéu vé “téi wu héa” va tdp
trung dé cdp vé “Qui hoach tuyén tinh”.

Qui hoach iuyéw tinh la bai todn t6i uu ddc trung giip
gidi quyét cdc van dé kivth (& — ky thudt. Hy vong qua tai liéu
nay, nguoi hoc c¢é thé nghién, citu, phdn tich cdc tinh hudng
thuc té, xdc lap dugc bai toan ity ich cho cong viéc ciia minh.

Mdic du tai liéu nay da duse sita chita bé xung nhung
khé trdanh khdi nhiing sai sot. Rat morng nhdn dugc nhiing gop
¥ ciia doc gid dé tai liéu hoan chinh hon.

TpHCM, 12-2006

Cdc ¢ gia
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I. NHUNG KHAI NIEM CGO BAN VE
TOI UU HOA

I.1. Pinh nghia va v nghia cac thuit ng

1. T6i vu: 12 76t nhat.

Khdi niém ndy ham chita két qué so sdnh, lua chon. Titc
l1a trong mot tap hgp cdc sy kién, cdc sy vat, cidc hi€n tugng
cling trong Mo pham vi diéu kién nhu nhau (ciing diéu kién
rang buodc), dua’yao mot tiéu chi can dat nao d6 (goi 12 muc
ti€u), ta chon ra m&t su kién, sy vat hodc hi€n tugng dat dugc
muc tiéu cao nhat. Li¢ ndy ta néi: Su kién, sy vat hodc hién
tudgng dudc chon ra d6 12-¢6t nhat (t8i uu).

Tu khédi niém trén ta conhin xét:

- S6 luong su kién, sy vi{shién tugng trong tap hdp
diing dé so sanh cang 16n thi tinh daidi¢n tot nhat cang cao.

- Tap hop cic diéu kién ring bud¢ tao nén mién gidi
han pham vi so sdnh, Iya chon — ta thuong goi 1a mién cho
phép.

2. Toi vu héa: 13 lam cho tot nhat.

Khéi niém nay chi rd: P& c6 dugc két qua tot nhat can
c6 su tdc dong, diéu khién tir bén ngoai.

Thuc t€ cho thdy: moi su kién, sy vat, hién tugng trong
pham vi cu thé nao d6 déu dién bi€n du6i sy chi phdi cla
nhiéu y&u t& 4nh hudng khic nhau. N&u biét duge qui luat chi
phoi cda cdc yéu t6 dén sy kién, sy vat, hién tugng thi ta sé

ft:’T.fi'




diéu khién qui luit chi phdi d€ nhan dudc két qui mong
mudn mot cach tot nhat.

Tir khdi niém nay d€ 1am cho tdt nhat ta cin xdc dinh:

— Muc tiéu mong ddi cua sy vat, su kién, hién tugng
ma ta quan tam.

— Céc yé&u t8 chi phdi dén muc tiéu ta mong ddi va qui
luat chi phoi.

— PHam vi dién bién cia sy vat, sy kién, hién tugng ta
khéo sat.

3. Bai toantdi vu

Khi ti€n hanh l4p k€ hoach sdn xut; khi thiét k& sdn
phdm, cong trinh hoic Ké,thdng; khi diéu khién céc qud trinh,
néu biét dua trén nguyén I cuc tri ta s&€ khong chi dat dugc
nhitng muc tiéu vé k§ thuat macon dat dugc hiéu qué kinh t&
cao.

Cong cu todn hoc gitp ta gidisquyét dung hdoa maiu
thuin giita yéu cAu k§ thuat va hiéu qui‘kinh t& chinh 1a bai
todn t61 uu hay con goi 1a qui hoach todn hoc.

Bai todn tdi wu tong quat dudc phat bidu nhirsau:

Cuc dai héa (cuc ti€u héa) ham:

f(x) = max (min) (1-1)

Théa véi cdc diéu kién:

<

g (x)y=¢b,,i=1,..,m (1-2)

\%
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xe X cR" (1-3)
Bai todn trén dugc goi la qui hoach. Trong dé:
e f(x) goi la ham muc ti€u

e Cdc ham g; (x), i=1:m goi la ham rang budc. Mbi
ding thic hoic bat ding thic trong hé (1-2) goi 1a mdt rang
budc.

IA

e Taphop D = {xeX|g(x){=rb, i=1:m} goi 1a mién
>
rang budc (hay mién chdp nhan dudc, mién cho phép).

e Mbi di€m x(x|, X5, x,)eD goi 12 mot phuong 4n
(hay mot nghiém, mot 15igidi chdp nhan dugc).

e Mot phuong 4n x <Jam cho ham muc tiéu f(x) dat
max (hodc min), cu thé 1a:

f(x") > f(x), VxeD (d6i véi baitoin Max)

f(x") < f(x), VxeD (d6i vdi bai todwMin)
dudc goi 1a phuong 4n t8i wu (18i gidi t6i vy khi d6 f(x*) goi
12 gid tri t61 wu cla bai todn.

4. Phan loai bai todn tdi vu

Véi dinh nghia bai todn t8i uu nhu trén ta c¢6 thé suy ra
phuong phip tong quét dé gidi bai todn 14 phuong phip duyét
toan bd. Ban chit phuong phdp nay la: tim gid tri clia ham
muc tiéu f(x) trén tit cd cdc phuong 4n, sau dé so sianh cdc
gi4 tri tinh dugc dé tim ra gid tri t6i wu va phuong 4n tdi uu
ctia bai todn.

Thir vién Trieong BH Sie pi Ky thudr TP.HM
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Tuy nhién ta d& dang nhan thiy ring: trong tip D gdm
mot sd rat 16n cdc phan ti, thim chi khong d€m dudc. Vi vy,
thuc t&€ phuong phdp duyét toan bd 1a khong kha thi.

P& khic phuc khé khin trén, can cé nhitng nghién ctu
vé mit 1y thuyét d€ c6 thé tich tir bai todn tdng quat thanh
nhitng 16p bai todn d€ gidi. Thudng nhitng nghién citu nay 12
nghién cifu cdc tinh chit cla cdc thanh phin ciu thanh bai
todn (nhu ham muc ti€u, cdc ham rang budc, cdc bién s0,
tham s6):‘cdc diéu kién ton tai 13i gidi; cdc dicu kién cin va
dl clia cyc tfi; tinh chat clia cdc d6i tugng nghién citu khio
sat.

Thong thudng dira vao tinh chat cdc thanh phan cla bai
toan va d6i tugng nshién ctu dé phan loai cic bai todn,
nguoi ta phn ra:

e Qui hoach phi tuyér’(QHPT): Néu ham muc tiéu
f(x) hodc c6 it nhdt modt trong cicsham rang budc gi(x) 1a phi
tuyén, hodc ca f(x) va mdt ham g;(x)¢ung 1a phi tuyén.

e Qui hoach tuyé&n tinh (QHTT):‘B:i todn toi uu dudc
goi 12 QHTT néu ham muc tiéu f(x) va tit.¢4 cdc ham rang
budc gi(x), i=1:m 12 tuyén tinh.

e Qui hoach dong (QHD): Bai todn t6i uu dugc goi la
qui hoach dong néu ddi tugng xét 1a cdc qud trinh c6 nhiéu
giai doan néi chung, hay cic qué trinh phat trién theo thdi
gian ndi riéng.

e Qui hoach tham s& (QHTS): Bai todn tdi vu dudc
20i 12 qui hoach tham s& néu cdc hé sd trong bi€u thic cla
ham muc ti€u va cdc rang budc phu thudc vao tham sé6.

6 ffm:




e Qui hoach roi rac (QHRR): Bai todn t6i wu dudc
goi 12 QHRR néu mién rang budc D 1a tip hdp rdi rac. Trong
trudng hop riéng khi cdc bi€n chi nhan gia tri nguyén thi ta ¢
qui hoach nguyén. Trudng hop qui hoach nguyén ma bién chi
nhan gi4 tri 0 hay 1 goi 1a qui hoach bién Boole.

e Qui hoach da muc tiéu (QHPMT): Néu trén cling
mdt mién rang budc ta xét ddng thdi cdc ham muc tiéu khéic
nhau.

Trongcic linh vuc kinh t&€ k§ thuat thi QHPT, QHTT va
QHD 1a nhihg bai todn thudng gdp. Pdc bi€t bai todn qui
hoach tuyén tinh@a bai todn thong dung da dugc nghién cttu
k¥ ca ly thuyét 1an phugng phdp gidi.

1.2. Mot s6 khaimidm vé gidi tich 16i va dai so
lam cd sé nghién cdu toi vy héa.

1.2.1 Mot s6 khai niém gidi tich 16i

<1> Khong gian Euclic

e Mot vecto n chiéu 1a mot hé gofi n s6 thuc x = (xi,
X2, ..., Xn). C4c X, i = 1,..,n goi 1a cdc thanh phan clia vectd.
e Hai vectd x v y goi 1a biing nhau x =y-nfu x;=yj,
Vi.
e (6 dinh nghia cdc phép todn trén cdc vectd nhu sau:
- Tap hgp tat cd cdc vecto n chiéu xdc 1ap phép cong
vecto: X +y = (X1+y1, Xo+Y2, - » Xn+Yn)
- Nhan mdt s6 thuc véi vectd goi la khong gian tuyén
tinh n chiéu: on = (oX| + 00Xy + ... + 0Xp), ky hiéu 1a R".
- C4c vecto X, y, z, ..., veR" dugc goi 13 doc 1ap tuyén
tinh néu: ox + By + yz +..+ ¢V—0—>a B=vy= ¢ 0

e T
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-N&u X = Ay + uz + ... + pv thi x 12 8 hgp tuyén tinh
ciay,zvav.

- Trong R" ¢6 n vectd doc 1ap tuyén tinh 1ap thanh co
s& clia n6. Gid st ¢', ¢ .., ¢" 12 mot cd s cha R" thi bat ky
mot vectd xeR" déu 1a 8 hop tuyén tinh ciia céc vectd ¢,

2
¢, c.

- Ta goi tich vo huéng cua hai vecto:
X= (XJ:' XZ’ eeey Xn)

Y = (Y1592, 5 Yn)
Ky hiéu 127 x, y > 12 mot s& bing:
<X, y>= i:xiyi
i=1
e Ta can chi y dén tinhichAt cda tich v huéng:
1) Tinh chat giao hodn:
<X, y> =<%,.x>
2) Tinh chat phan phoi ddi véi phépeong :
<x'+x*,y>=<x,y>+=% y>
) <AX,y>=A<X,y>
4) < x,x > >0, diu biing xdy ra khi va chi khi x = 0.

e Do dai cia mot vectd x = (X1, X2, ... , Xn) 12 MmOt s&

thuc khong am.
|x|=y<x,x>= /Zn:xf
i=1

e Khong gian vecto trong d6 dya vao phép todn tich vo
huéng, va do d6 dua vao khoang cdch goi la khdng gian
Thir vién Teong BH S pham Ky thudt TE.HM
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Euclid. Khodng cdch giita hai vectd x va y 12 mot s6 x4c dinh
béi:

n

disx,y)=|x-yl=. D (x,-y,)
i=1

<2> Khii niém dudng thiing, doan thing, si¢u phing
* Cho hai diém a, b € R™:

- Ta goi dudng thing qua a, b 1a tip hdp diém c6
dang:

{xeR"| x=ha + (1-L)b, LeR }
- N&u 0 <% <1 thita cé doan thing [a,b].

* Trong khong gian hai chiéu, phuong trinh bic nhat
ax + by = ¢ xdc dinh mbt dudng thing, bat phuong trinh
ax+by < ¢ x4c dinh mot nira mis phing.

*  Trong khong gian ba chi¢u, mdt phuong trinh bac
nhit ax+by+cz = d xdc dinh mot mi¢ phing; mot bat phuong
trinh ax+by+cz < d xac dinh mot nira khdng gian.

* Ta c6 thé suy rong két qua trén cho khong gian n
chiéu: tip hop tit ca cic diém trong khong giagn chiéu thda
man phuong trinh bac nhat: a;x; + aXy + ..+ apx, = o 13 mot
siéu phﬁng. Mot bat phuong trinh: a;x; + axX2 + ... + anXp < @
xac dinh mot nita khong gian.

<3> Tap 10i

* Tap X < R" dugc goi 12 16i néu cling vdi viéc chita
hai di€m x, y né chia cd doan thing ndi hai diém 4y, tifc 12
chita tit ca cdc diém c6 dang:

Ax+ (1-A)y,0<A< 1

Thir vién Trieong BH Sie pi Ky thudr TP.HM
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Vi du: Khong gian Euclid, cdc nira khong gian, mat
phing, ntta mit phing, hinh chit nhat, hinh vudng, hinh elip,
hinh hop.

d) e)

Ghichd: - Hinh a/h, ¢ 1a cdctap 10i.
- Hinh d, ¢ 3a cdc tap khong 1di.
* Cac dinh Iy va hé qua lién quan d&n tap 16i

Dinh Iy 1: Giao clia hai tp 16i 1a mot (ap 16i.
Heé qua 1: Giao clia mot s6 bat ky tap hoploi 1a tap 19i.

Hé qua 2: Mién chifa nghiém clia hé bat phuong trinh
tuyén tinh dang:

an Xy +apXy + ..+ agpX,

IN

b;

a1 X1+ apxp+ ..+ ayXx, < b2

amlxl + am2X2 + ...+ aman S bm
12 mot tap 10i — Ngudi ta goi 12 mot tap 15i da dién.

Thir vién Treeng DH Sie pham Ky thudt TE.HM
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DPinh 1y 2: Mot tap 16i da dién d6ng X c6 it nhat mot
dinh (c6 thé khong gidi nodi) duge bi€u dién bdi tip hop tat ci

nhitng diém c6 dang:
x=>rd +) pg’
iel jel
Trong do6: Ai=0; inzl,ujzo
iel

Con d' v6ii e I 1a cdc dinh cta X, g véi jeJ 1a phuong
cdc canh Vé,han ctia X. N&u X gidi noi thi trong biéu dién chi
con lai tdng thi.nhat (biéu dién mot diém xeX qua cac dinh
cua no).

1.2.2. Mot sé khai niém tir dai s6

<1> Ma tran

Ma tran 1a mdt bang chit,nhat gdm mxn s6 sip thinh m
hang va n cdt c6 dang:

a11 alZ aln
A_ a21 a22 a2n
_a'ml am2 ° ° ° anm \J

va dudc ky hiéu: A = (ajj)mx 12 ma trin c6 kich thude
m x n.

e Ma tran c6 sd hang bing s6 cot (m = n) goi 1a ma
trAn vudng va goi 1a ma tran ¢ cap n.

e Ma trdn ma cdc cOt clia nd la cac hang tudng tng cla
ma tran ban ddu A goi 1a ma trdn chuyén vi ca A, ky hiéu
A’.

Thir vién Treeng DH Sie pham Ky thudt TE.HM
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Ma trin chi c6 mot cot goi 1a vects cot.

Ma trin chi c6 mo6t hang goi 1a vectd hang.

Ma trdn vudng c6 dang:

a, O 0
0 a, 0
A=
o0 ... o

goi la mad:tran dudng chéo.

e Né&u ma {t4n dudng chéo c6 a;= 1, i = 1:n thi goi l1a
ma tran don vi, thuong.durde ky hiéu 1a E hodc L.

e Hai ma trin dude goi 1a bing nhau néu ching cé
cung kich thu6c va cdc phan i tirong ing bing nhau.
e Mudn nhan ma tran v3ismot hiing s6 a, ta nhan mdi
phan ti clia ma tran véi s6 do:
oA = (ocaij)mxn
e Tdng clia hai ma trdn A va B c6 ciing kich thudc 1a
mot ma trin C ma mdi phin t¥ cdia né bing t6ag cic phan ti
tuong Ging ciia ma tran A va ma tran B.
Cij=aj + bij 5 Vi,j
e Ma trin A nhan dugc vGi ma trdn B chi trong truGng
hgp s6 cdt clia ma trin A bing s6 hang cltia ma tran B, tic 1a:
A = (@i))mxn » B = (bji)nx1 » € = (Ck)mxl
n
¢, = a,;b, ,i=lim, k=1:1

=

Thir vién Trirong BH Swe pham Ev thudt TP.HM
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<2> DPinh thifc
* Ta goi dinh thic cdp hai tuong dGng v6i ma trn
vudng cip hai; ky hiéu:

all a12

A= =a;a, —a;ja,

a21 a22

* Ta goi dinh thic c4p ba tuong Gng véi ma tran vudng
cap ba; ky hiéu:

dn o 8p 8y
A=lg, "2y A= a;8y25 22535 +2;33,3y

A3 @, Az —a385a5 —a,8,85; — 8,855,

Céch tinh clia dinh thiic c4p ba dudc mo td bing qui tic
Xarut nhu sau: ba s& hang daw duge thiét 1ap song song vdi
dudng chéo chinh, ba s& hang sau dudc thi€t 1ap song song
vdi dudng chéo phu.

* C4c tinh chat cda dinh thic:

Tinh chit 1: Pinh thic khong thay @bi khi ta thay d6i
hang thanh cdt, cot thanh hang. (chuyén vi)

Tinh chat 2: Néu ddi chd hai cot (hai hang) cho nhau thi
dinh thifc d6i dau.

Tinh chat 3: Thira s6 chung cia mdt cot c6 thé dua ra
ngoai diu cla dinh thic.

Tinh chat 4: N&u cdc phan ti clia mot cot (hay hang) ty
1& v6i cdc phan tr tuong tng cla cot khic (hang khéc) thi
dinh thic bing 0.

)
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*

hittp:'www.thuvienspkt.edu.vyn

| R L B, 0
1 HIF vieH I Fibomg D

b




Tinh chat 5: Néu mdi phan tif cdia mot cdt c6 thé tich
thanh t&ng clia hai s6 thi dinh thic d6 cling tich thanh tdng
cta hai dinh thifc tuong tng.

Tinh chit 6: Dinh thifc s& khong d6i néu cong thém vao
céc phan tr ctia mot cot (hang) nao d6 cdc phan ti clia cot
khac (hang kh4c) da nhian v6i mot hiing so.

*  PE tinh dinh thiic cAp cao (n>4) ta phai st dung kh4i
niém phan phu dai s6 va khai trién dinh thic theo mot cot
(hay mothang).

Dinh thie i'ng v6i ma tran vudng cap n dugc goi 1a dinh
thiic cap n:

A=lay aj Ain
T -

Dinh thitc cap (n-1) c6 tir dinh thifc cap n bang céch bd
di hang i va cot j dugc goi la dinh thic con ¢ng v4i phin t a;;
cta dinh thitc A va dugc ky hiéu la M;;.

Dinh nghia:

Phan phy dai s6 ¢ng v6i phan tk a;;, ky hidu 1a A; 1a
dinh thic con M;; kém theo dau (+) néu tdng céc chi s8 (i+j)
12 chin, kém theo d4u (-) néu téng (i+) 12 18.

1;.:1' n T "A“"__
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Vidu: Aj= (-1)"M;.
Pinh thic cAp n c¢6 thé khai trién theo cot j dudi dang:
A=a A +a, A, +..+a A
hodc theo hang i:
A=a A, +a, A, +...+a A
<3> Ma tran nghich ddo, hang ciia ma tran
* Ma tran vudng A dudc goi la khdng suy bi€n néu né
¢6 dinh thitc A # 0, ngugc lai A goi 1a suy bién.
* P61, v6i mdi ma tran A khong suy bién sé ton tai mot
ma trdn (ky Ki€u la A'l) thda man diéu kién:
A'A=AAT'=E
Goi 12 ma trdg-nghich ddo clia ma trdn A. Ma trdn A™
c6 dang:

All A1z nl
A—l :l A12 A22 L Anz
A
_Aln A2n ¢ X g Ann_

Trong d6 A 1a phan phu dai s§ cld @y

* Xét ma trdn A=(ajj)mxn. TU ma tranA 14y ra k hang
va k cot bat ky v6i k < minim,n thi nhitng phasiti chung cla
k hang va k cot d6 tao thanh mot ma trdn vudng.“Dinh thic
tng v6i ma tran vudng d6 goi 1a dinh thic con cap k clia ma
tran A.

Dinh nghia:

CA4p cao nhat cia dinh thitc con khdc 0 clia ma trin A
goi 1a hang cia ma trin A, ky hiéu 1a r(A).

Ta dé& dang thdy: 0 <r(A) <min{m,nf.

)

S1r pheam Ky
*
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* Hang ctia ma trin khong ddi néu ta thyc hién cic

- D6i cot thanh hang, hang thanh cot.

- D6ichd 2 hang (hoic 2 cot) cho nhau.

- Nhan cédc phan tif cda cling mdt hang (mdt cot) cling
v6i mot sd khac 0.

- Cong vao mot hang (cot) cdc phan ti tuong tng clia
hang (coty’khdc da dude nhan véi mot so.

- Thém hodc bét di mot hang (cot) 1a t8 hop tuyén
tinh ctia cac hang(co6t) khac. Trong trudng hdp riéng 1a thém
hoic bét di mot hang (cot) gdm toan s6 0.

- Cé4ch tinh hang,ma tran: n€u mot dinh thic cap k
nao dé clia ma trin A khic@ ma céc dinh thic cap (k+1) chita
né déu biing 0 thi r(A) = k.

<4> Hé phuong trinh dai s8 tuy&n tinh

* Dang don gidn clia hé phuong irinh dai s6 tuyén tinh

la:
a X, + apx, + + a4, X _bl
a,Xx, + ayx, + + a,x, =b,
a_,X, + a,x, + . + a_x, 6 =b_

Hé nay viét du6i dang ma trdin Ax =b
Hé phuong trinh dai s tuyén tinh dudc phan biét:
- Khong thuan nhat: né€u c6 it nhat mdt s6 b; = 0.

- Thuan nhat: néu cé tit cid cdc sd b; déu bing O:
b; =0, Vi.

)

$ir pleam Ky thudr TE.HM
*
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Tt 4 194

- Tuong thich: n€u hé cé it nhdt mot nghiém, tic 1a
ton tai mot bo gid tri x4, Xa,..., X, thda man hé phuong trinh.

- Khong tuong thich: n€u hé khong c6 mdt nghiém

- Xd4c dinh: N&u hé chi c6 mot nghiém duy nhat.
- Bat dinh: né€u hé ton tai qud mot nghiém.

*  Khi gidi hé phuong trinh dai s& tuyén tinh, c6 thé
xay ra hattrudng hgp: m = n va m#n.

a) Trudne hdpm=n

Gi4 st ma t£an A khong suy bién (tic 13 tdn tai ma trin
nghich ddo A™). Ta ©6;
AlAx=ATb
B&i vi: A'A = E va nh@n bat c ma trdn ndo véi E sé
dudgc ding ma tran d6 nén x=A"b va ta c6 cong thitc Crame
tinh nghiém duy nhat:

Trong d6 A; dudc thiét 1p tir A clia ma trAinbA bing cdch
thay cdt i bdi mot sd hang ty do.

b) Trudng hdp m # n

* Sau khi thém mdt cdt cdc sd hang ty do b vao ma tran
A ta 14p dudc ma trdn mé rong B:

Thir vién Trirong BH Swe pham Ev thudt TP.HM
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all 3’12 aln 1
B — 3’21 a22 a2n b2
aml am2 a'mn bm

* Ta can quan tAm hai dinh 1y quan trong sau day:
Pinh 1y 1: (Pinh 1y Croneke — Capeli)

Piéw kién cin va di dé€ hé phuong trinh tuyén tinh ¢
nghiém la: t{(A) =r(B)

- Né&u fA) = r(B) = n thi hé c6 nghiém duy nhAt.

- Néur(A)=1(B)<n thi hé c6 vd s6 nghiém.

- Né&ur(A) = r(B)> n thi hé khdng twong thich.

Dinh 1y 2

- N&u r(A) = n thi nghiém thuin nhit chi c6 nghiém
tam thudng (¥*%*)

- Né&u r(A) < n thi hé thuian nhit c6 vo sd nghiém, do
d6 ngoai nghiém tidm thudng con c6 rghiém khong tim
thudng.

(¥*%) Gidi thich nghiém tAm thudng:
Xét hé phuong trinh thuin nhat :

a,x, + apx, + . . . + ax, =0
a,x, + azx, + . . . + a,x, =
ax, + a,x, + . . . + a,x, =0

Hé nay ludn ludn tuong thich vi né c6 nghiém tim
thudng 1a x;= xp = x3=.=x,=0
e vién Trweong BH Sic pham Ev thudt TP.HM
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II. OUI HOACH TUYEN TiNH
(QHTT)

I1.1. Nhitng tinh huéng thuc t& din d€n bai toan
HTT
1. Bai todn lap ké hoach

Mat xi nghiép mudn san xuit 2 loai san phdm S; va S,
bing 3 loai wguyén liéu Ny, Ny, N3. Suét chi phi nguyén liéu
d€ san xuat cac$in pham dugc thdng ké theo bang sau:

San pham S, S,
Nguyén li¢u
N, 2 1
N, ) 2
N3 0 1

S6 liéu trong bang c6 nghia la:

- P€ san xuit mot don vi sdn pham S; can dung 2 don vi
nguyén li€u N; va 1 don vi Na.

- P€ san xuit mot don vi sdn pham S, cin ding 1 don vi
nguyén liéu Ny, 2 don vi N, va 1 don vi Ns.

- b€ bdo dam sin xuat lién tuc, xi nghiép du trit 8 don
vi nguyén li€éu Ny, 7 don vi nguyén li€u Ny, 3 don vi nguyén

liéu Ns.

Thie vién Trieong DH Sie pham Ky thudt TP.HM

http:/www. thuvienspkt.edu. vi




Theo thi trudng: tién 13i trén 1 don vi sdn phim S, 1a 4
triéu ddng, tién 1di trén 1 don vi san pham S, 1a 5 triéu dong.

Yéu cau: Lap k& hoach sin xuat (s6 lugng sdn phdm S
va Sy) sao cho xi nghiép thu tién 13i 16n nhat vdi nhitng han
ch€& vé nguyén liéu nhu trén.

Phan tich mé hinh toan hoc

Goi x; 1a s lugng sdn pham Sy, x, 14 s& lugng sdn pham
S,. Nhu véy tién 14i thu dugc tir sdn xudt 2 loai sin pham S,
va S, s& 1a 4x;+5%,. Mong mudn 1di suat 12 16n nhat, ta c6 thé
bi€u dién:

f(x) = 4x;4+5X, = max

T bdng chi phi nguyén liéu va s6 lugng dy trit nguyén
liéu cha xi nghiép ta c6:

+ Nguyén liéu N; diing cho sdn xuit S; va Ss 13 2x1+x,,
lugng nguyén li€éu nay khong th&murat qué lugng dy trir dugc
cta xi nghiép, tic la:

2X1+X2 <8

+ Nguyén liéu N, dung cho sdn xuat Syva Sy 13 x1+2x,,
lugng nguyén liéu nay khong thé vuot qud lugng-di trit dudc
cta xi nghiép, tic la:

X1+2Xx, <7

+ Tuong ty phan tich nhu vay cho loai nguyén li€u N3,
ta co:

X2 <3
+ T4t nhién x,,x, sd lugng sidn phdm S; va S,, do d6:

X120,X220

I ';L" ,__[__.:-_A :_:l_- H S1r nhi

20 fittp 2/ www. th iy m:m!rf.tﬂ’ L.VH




Téng hop cic phan tich trén ta c6 mo hinh bai ton:
<I> f(x)=4x, +5x, > max
2x,+x, <8
<2> x,+2x,<7
X, <3
<3> x,20,x,=>0
O bili todn nay ngudi ta goi:
<1> la ham muyc tiéu, thudng ky hiéu l1a f(x), Z.
<2>la cac fang budc cd ban.

<3>1a cdc rang budc phu (ring budc vé cdc dau cia cic
bién).

Tong quit héa bai toin Jip k& hoach tdi wu:

- Tir tinh hudng cu thé tréni*ta cé thé tdng quat héa nhu
sau:

Gié st mot don vi (hodc cd nhan) mudn sdn xuit n loai
san pham (S, Sy,.., Sn) bing cach st dung i1 loai nguyén liéu
khac nhau (N, Nj,..., Niy).

Ta dit c4dc ky hiéu sau:
x;: 12 lugng sdn phaim céc loai (j =1 : n).
¢;: 1a tién 1di trén 1 don vi sdn pham.

aj: 12 suat chi phi nguyén liéu loai i d€ s&n xuit ra
1 don vi san phiam loai j (d/san phdm).

b;: 1a lugng du trit cdc loai nguyén li€u (i=1: m)
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Trong nhitng diéu kién da cho nhu trén, yéu ciu: hay
xdc dinh gia tri x; (j = 1:n) sao cho tong tién 1ai 13 16n nhat
trong diéu kién nguyén liéu dang c6: md hinh bai todn c6
dang t6ng quét nhu sau:

<l> f(x)= chxj — max
j=I
<2> Zaijijbi,j:l:n,izlzn
j=1

<8 x;20,j=1:n

2. Bai toan van tai

C6 m kho hang cung chita mdt loai hang héa (dudgc
ddnh s6 i= 1:m), lugng hing héa & kho thit i dugc ki hiéu 1a a;
i= 1:m. C6 n dia di€m nhan tiéu thu hang héa trén (dudc ddnh
s0 j = 1:n), v6i nhu ciu tiéu thu d.dia diémj dudc ki hiéu 1a b;,
j=1m.

Ta goi kho i 12 di€ém xuat phat, di€m tiéu thu j 1a diém
dén. Goi cijla cudc phi van chuyén mot-dgn vi hang héa tur
diém xuat phat i d€n di€ém dén j.

Yéu cau: Hiy lap k& hoach van chuyén hang héa tir
diém xuat t6i diém dén sao cho tdng chi phi van chuyén la
nhd nhat.

Phan tich 1Ap mo hinh toan:

Ta dit x; 1a lugng hang héa van chuyén tir di€ém xuat
phiat i dén di€m dén j. Viy téng chi phi van chuyén

m n
N ~ R . PN N ~
la E 2 C;X;; » mong muon tong chi phi nay 1a nhd nhat.
i=1 j=1

)
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~ * A A ~ 2 R 1R « X
Céac diéu kién da cho ta c6 thé bi€u dién:

o inj =a, la lugng hang héa chuyén khéi kho i
i=1

¢ > x; =b; lalugng hang héa chuyén dén di€m tiéu thy j.

i=1

Vi xj; 1a lugng hang héa nén x;;=0

Ngoii ra can ddm bdo di€u kién cin bing xuit - nhap

nén:
m n
2.2 =2.b,
N j=1
Téng hop cdc phan tich trén ta c6 mo hinh bai todn:
m i}
<I> f(x) = ZZ Ky min
i=l j=I
PRIEL?
j=1
<2> > x; =b,
i=1
m n
2.2:=2.b,
i=1 j=1
<3> x;20,i=1:m,j=1:n

3. Bai todn st dung vat tu

Mot nha mdy s dung m loai vat tw V; (i=1:m) d€ san
xudt n mit hang H; (j = 1:n).
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Goi:
® b;la lugng vat tu thd i
a;; 1a s6 don vi vat tu thd i d€ sdn xuat mot don vi
mit hang j
® ¢ tién 1di thu dugc tf mot don vi mit hang H;
* x;la lugng sdn pham clia mit hang H; .

Yéu cAu: Hiy tim s6 lugng sdn phdm sdn xuét ra trong
diéu kién d2 cho d€ tién 14i thu vé 12 16n nhat.

Tuong tirahu cdch phin tich & cac bai todn trén, ta c6
mo hinh todn nhu §ap:

n
<1> f(x) = Z:cjxi — max
j=1

n
<2> Zaijxj <b,,1=%m
j=1

<3> X;20,j=1:n

4. Bai toan cai tai

Mot ngudi khach du lich mudn mang theod c4i tdi ning
khong qud b kg. Ngudi khiach dy dinh mang theon loai vat
dung, mdi loai vat dung j c6 khdi lugng 1a a; kg va c6 gid tri
la Cj.

Ngudi khach du lich mudn chit vao tdi cdc vat dung sao
cho t6ng gia tri cic db vat mang theo la 16n nhat.

Ta ky hiéu x; 1a s& do vat loai j s& chat vao tdi, ta c6 bai
todn sau:

24 hittp:/www. thuvienspkt.edu. vn
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<1> f(x) = chxj — max
j=1

n
<2> Zajxj <b
j=1

<3> X2 0,j=1:n X nguyén

5. Bai toan pha tron

Madnha mdy luyén kim mudn sdn xudt modt hdp kim
vdi thanh phan 20% bac, 30% ddng, 50% nhom. Ho sit dung
céc loai nguyétvliéu: bac, ddng, nhom, hop kim A, hgp kim
B, hgp kim C. Ham lugng cdc nguyén liéu va gid mot don vi
khoi lugng mdi loai (SD/kg) duge cho & bang sau:

guyén td
Ham luon Bac | Pong . .Nhém | A B C
Nguyén to
Bac 100% 0 0 30% | 50% | 40%
DPong 0 100% 0 40% | 20% | 35%
Nhém 0 0 100% | 30%. | 30% | 25%
Pon giad 1500 300 100 10001200 | 1100

Yéu cAu: Hiy lap phuong 4n pha tron thé nao dé gid
thanh sdn pham la thdp nhat.

Phan tich:

bitx;,j=1:61a khoi lugng (kg) bac, d@ng, nhém, A,
B, C tuong tGng d€ sin xudt lkg hdp kim (cic Xj nay ciing
ddng thdi 12 ty 1& pha tron cdc nguyén liéu khi sdn xuit ra
hgp kim).

T+ o g DVIT Crp el
Thir vién Freong BH Sie

http://www.thuvienspkt. ediu. va

m K thudt TP.HM




Trong 1kg hgp kim mdi tao ra sé chda 0,2kg bac, 0,3kg
déng, 0,5kg nhom. T bang da cho va céc s0 liéu trén, ta co:

e x;20,j=1:6
e Ludng bac chifa trong 1 kg sian pham la:
X1+ 0,3x4+ 0,5x5+ 0,4x¢ lugng nay phai bE“mg 0,2kg.
e Ludng dong chiia trong 1 kg sdn phdm 1a:
X2+ 0,4x4+ 0,2x5+ 0,35X¢ lugng nay phai bﬁng 0,3kg.
e Lugng nhdm chita trong 1 kg sdn pham la:
x3+ 0,3x340,3x5 + 0,25%¢ lugng nay phdi bing 0,5kg.
e Gi4 thanh 1 kgsdn phdm sé& la:
1500x; + 300x; +100x3 + 1000x4 + 1200x5 + 1100x6
Téng nay cang nhd cang ot
Téng hdp cdc phan tich tréi.ta nhin dudc moé hinh bai
todn:
<1> f(x) = 1500x; + 300x>-# 100x3 + 1000x4 +
1200x5 + 1100x¢ ~$:imin

x, +0,3x, +0,5x, +0,4x, =0,2
<2> X, +0,4x, +0,2x, +0,35x, =0,3
x; +0,3x, +0,3x, +0,25x, =0,5

<3> x;20,j=1:6
I1.2. Pinh nghia va cidc dang cia bai todin QHTT

1. Pinh nghia
QHTT Ia mdt mon todn hoc nghi€én cttu phudng phip
tim cuc tri (nhd nhAt hodc 16n nhat) cia modt ham tuyén tinh,

Thir vién Trieong BH Sie pi Ky thudt TP.HM
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thda man mot s6 hitu han cdc rang budc dudc biéu dién bing
hé cdc phuong trinh va bat phuong trinh tuyén tinh.
2. Cac dang cd ban cia bai toan QHTT

Qua 5 vi du & phan II.1, ta c6 nhan xét: moi bai todn
déu din vé md hinh todn hoc gdm c6 3 thanh phin:

e Ham muc tiéu 12 mot t& hop tuyén tinh clia cic 4n s6
biéu thi mot dai lugng nio d6 ma ta mong mudn ciia bai todn.

e (4t ring budc co bdn 1a cdc phuong trinh hodc bat
phuong trinh‘tuy&n tinh n 4n s6, ndy sinh do han ch& vé tai
nguyén, vé ké hoach sdn xuat, yéu cau k¥ thuat...

» N n N s A, ~ 2 ~
e Cdc rang biidc phu 1a tinh chit ctia cdc an s0.

Pé€ tién cho nghidt.citu, gidi bai todn, cin ¢l vao cic
ki€u rang budc, tinh chat Ansd. ngudi ta phan bai toin QHTT
thanh cdc dang khac nhau. Vi&c¢ phan dang cdc bai toan & cac
tai lieu tham khdo khong hoan téan giong nhau. O day vé6i
muc dich tim phudng phdp gidi, ta chi.gidi thi€u 3 dang cda
bai todn 1a dang tdng quét, dang chinh ti¢:va dang chuin.

a/ Dang tong quait

<l> f(x) = chxj — min (max)
j=1

n
<2> Zaijxj(z,ﬁ,:)bi ,i=1:m
i=1

<3> XJ(Z,S, tuyy) 0,j=1:n.

Bai toin dugc phdt bi€u nhu sau: Tim gid tri
x' = {XT,X;,....,X:} lam cho ham muc tiéu f(x) 2 min (max),
thda man vdi cdc rang budc <2> va <3>.

T Ly
i M

http:/www.thuvienspkt.edu. vt




Trieomg BH Swr pham Ky thuit TP. HCM

http:www. icniute.edu. va

Dang tdng quét clia bai todn dudc bi€u dién dudi dang
ma tran nhu sau:

<l> f(x)= c.x - min (max)
<2> Ax (2,L£,=)b
<3> x (=2,<,Tuyy)0

b/ Dang chinh tiic (canonical)

<I> f(x)=c.x = ) ¢;x; — min (max)
: -

n
<2> A.X:Zaijxj =b, ,i=1m
. =

B> x=x0> 0

Khai trién cdc phan tiftén ta cé:

° A: ma tridn hé s6 clia¢ic rang budc:
a, a;, Y. a,
A=| e N
A, A, e &g,
e  X:ma trin cdc 4n:
X1
X = s Xj >0
X

o b: ma tran v& phai cdc rang budc co ban:

Thir vién Trieong BH S pham Ev thudt TP.HM
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Dic trung dang chinh tic la:
+ Céc rang budc déu § dang ding thic (phuong trinh)
+ C4c 4n s§ déu khong am.

¢/ Datg chuén (standar)

n
<l> "¥f(x)=cx = chxj — max
j=1

n
<2> Z:aijxj <b,,i=1m

j=1
<3> x;20,j= 1w
3. Quy tic bién ddi dang baitein QHTT.
a/ Pua bai todn f(x) = min vé f(x) = max va ngugc

lai:

Trong bai toan f(x) = cx > “wmin, ta dat
f'(x) = —c.x > max.

Goi x " 12 nghiém t6i wu ciia f'(x) vd —c.x’ = max f'(x)
Khi d6—-cx” >c.x hay c.x” <cx.

Nhu vdy ching té: x ciing 1a nghiém t6i uu ciia bai
todn f(x) - min.

Tdc 12 min f(x) = c.x = —maxf'(x)= max(— f’ (X))
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b/ Phuong trinh héa cac bat phuong trinh ¢ hé rang
budc va ngugc lai

* Khi rang bugc c6 dang A.x < b ta thém vao cdc bién
phu:

W = [Xnt1s cooees Xn+m] K1 d0 A.Xx<bséla A.x+E.w=b.

trong d6 E 1a ma tran don vi, w > 0.

s

Chu ¥:

An phu thém vao 1a 4n chua c6 & hé rang budc va cé
gid tri khong #m. Hé s6 4n phu dua vao 1a +1. Nhitng 4n phu
nhu vy ciing 12 44, cd ban (doc 1ap tuyén tinh).

Hé s6 ctia 4n phu trong ham muc tiéu bing khong (4n
phu khong chi phdi hammuc tiéu).

Vi du:

Dang tdng quit - S« > Dang chinh tic
t(x) =4x, +6x, +0x5 +

f(x) = 4x, + 6x, = min '
Oxt 0x5 +0x 4 — min

X, +x, <18 X, ¥x, +x; =18
0,5x, +x, <12 0,5x, ~x, +x, =12
X, <12 X, +X5 =12
X, <9 X, +X, =9

ijO,j:1:2 ijO,j=1:6

* Khi rang buc c¢6 dang A.x >b: ta trif cic bién phu
khong Am. Nhitng bi€n phu nay ciing khong chi ph6i ham
muc tiéu.
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Vi du:
Dang téng quat - >  Dang chinh tic
f(x) =x; +3x, +3x5 +

f(x) =x, +3x, + X, &> min .
0(x, +X5 +Xg +X5) —> min

X, =2 X, =X, =2

3x, —5x, +x; =24 3x, —5x, +X; —x5 =4
4xp>1 4x, —x, =1

X, —2%, +Xx; 21 X, —2X, +X;—-X, =1
x;20,j=1:3 x;20,j=1:7

* Rang budc d.dang ding thic A.x = b c6 thé thay
bing hai rang budc bitding thic A.x<b vd —A.x<-b hay
A.x2=b.

¢/ Khit cdc 4n x;<0 hoge %ty ¥

e Vdicdc 4n x; <0: Ta dit X\=—x; 20 va khir x; nay
ra khdi bai todn. Sau khi gidi bai toan {heo xg, ta lai cin c@
vao diéu kién diu dé tim x;.

e Vi cdc 4n x; ty ¥ (khong han ché: ki¢): ta thay &n
x;j thy ¥ bing hiéu 2 &n mdi khong Am va khit x; (0 y ra khdi
bai todn. Sau khi gii theo 2 4n méi, ta quay lai diéu kién dit
ban diu dé tim gi4 tri 4n x; tiy .

Vidu:

<I> f(x)=15x; +27x, + 18x3 — max
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X, +X, +2x; <2

X, +X,—Xx; <1

<2> }
-X, +X,—-%x;<0

X, <1
<3> x,20,x,<0,x,tuyy
Chu y G cdc rang budc phu c6 x,<0 va x3 tuy y. Ta kht
X, bdng cich dit x, =—x5, v6i x}, >0, loai x, ra khoi bai
todn. Khir'®y biing cach dit x, =x} —x4 véi x4,x} >0, loai
x3 ra khoi bai toan.

Bing cdch Khir nhu vay, ta nhin dugc, mo hinh bai
todn:

<lI> f(x)=15x, ~27x) +18(x}; —x3) = max

X, — X5 +2(x;—x5) <=2

! ! "
X, — X5 — (X5 —X; <1
<2> , .,
—X; —X; — (x5 —x3) =0
-x; <1

<3>  X,,X5,X;,X3 >0
Bai tap cho phan I1.2
DPua cdc bai toan QHTT sau diy vé dang chinh tic:
Bai |
f(x) = 2x; + 5x, — max

X, +4x, <24

3x, +x, <21

X, +x, <9

XjZO;j =1+2
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Bai2

f(x) = 0,8x; + 0,3x, + 0,5x3 + 0,4x4 — max

0,5x, +0,2x, +0,3x, +0,6x, < 600
0,1x, +0,4x, +0,2x, +0,5x, <800
X, +x, =>1000

x1 = 0 xp thy ¥;( X3, X4) 20

I1.3. Phuwong phap dd thi gidi cdc bai todn QHTT

Phuong phidp nay thudng 4p dung cho nhitng bai todn
QHTT c6 sd bién 56 < 3, phd bi€n nhat 1a khi bién s6 bing 2.

1. Bai todn phiang.

Baitodn: Tim x" ={X%;,x;] thda madn v4i cdc rang

budc:
{a“x1 +a,,Xx, <b, (a)
a,X, +a,X, <b, (b)
Xx120,%x,20
lam cho f(x) = ¢;X; + ¢2X; — max (D)

Giai theo trinh tu sau:

a/ V& mién chip nhin dugc (mién D ma x théa man cic
rang budc) — Hinh 2.1.

Luuy:

+ N&u cdc rang budc 1a nhitng ding thic thi mién D 1a
mot diém (giao di€m A).
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+ Néu cic rang budc 1a nhitng bat ding thic thi mién
chap nhin dugc 12 mot da dién bao gdm ci dudng bién (mién
D).

b/ V& cdc dudng cung muc tiéu (Pudng muc)

+ Cho f(x) bing mot gi4 tri cu thé, vi du f(x) = B. Ta
ti€n hanh vé dudng:

B ¢

X, =———X,
c, G

+ Cho duong mic vira vé tinh ti€n song song véi chinh
né (tic thay doi gid tri f(x)). Cang xa gdc toa do thi gid tri
ham muc ti€u cangtiang.

X2 A X2 A

N \

Hinh 2.1 Hinh 2.2
¢/ Tim nghiém t6i vu:

+ Néu dudng déng mic ti€p xiic véi mién D tai mot
diém (di€m A) thi nghiém t&i vu 13 don tri.
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+ Néu dudng ddng mifc ti€p xic vdi hai diém (1 canh)
thi nghiém la da tri.
+ Néu cédc rang budc co ban c6 dang:
a, X, +ayx, =2b,
Mién D nhu hinh 2.2 thi f(x) dat gi4 tri min tai diém A
va khong tn tai max f(x).

2. Bavtodn mé rong

D6i v6i bai todn n bién X, Xa,.....,x, v6i m rang budc thi
mién nghiém cho phép 12 mot da dién 16i (n — m) chiéu. Liic
do:

a/ Nghiém t6i vu 13t9a do cla mot dinh hay nhiéu dinh
ctia mién cho phép D.

b/ Nghiém 1a don tri néu m6t dinh cta da dién cho phép
ti€p xidc véi mit cing muc tiéu (mitmirc).

¢/ Nghiém 1a da tri n€u mit mic4iép xic véi k dinh
(k>1), k dinh nay tao nén mot don hinh (k= 1) chiéu. Do d6
c6 thé 18y (k — 1) gid tri bién ty ¥, con [n < (k — 1) ] bién
khéc 12 ham tuyén tinh ctia (k — 1) bién tiy y. Do chinh 12 co
sG ctia phuong phap don hinh.

Chu thich:

Pon hinh 12 mot hinh c¢6 s& dinh nhiéu hon 1 so véi s6
chiéu ctia khong gian. Vi du:

e Trong khong gian 2 chiéu thi don hinh 12 hinh tam
gidc.

e Trong khong gian 3 chi€u thi don hinh Ia t& dién.

)
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Bai tap:
Bai 1. Giai bai todin QHTT sau day:
<l> f(x) = 4x; + 5x, — max
2x,+ x, <8

<2> X, +2x, <7

X, <3
&3> X] 2 O, Xy 2> 0
Bai 2. Giarbai todan QHTT sau day:
<I> {(x)=2X;— X, —> min

6x, +9x, <30
<2> -2x, +3x3& 12
2x,+3x, =6
<3> X120, x>0
I1.4. Cic dinh 1y ¢¢ ban cua QHTT

V6i muc dich tng dung nén trong phian niy-chi néu cic
dinh 1y ma khong chiing minh.

Dinh 1y 1: Tap hop tit cd cdc phuong 4n cia mot bai
todn QHTT 1a tap 16i, hay con goi 12 mién nghiém cho phép
(ky hiéu tap D).

Pinh 1y 2: Haim muc tiéu cda bai toan QHTT sé dat
Max (hodc Min) tai diém cuc bién ctia tip D. Néu ham muc
tiéu khong chi dat Max (hodc Min) tai mot diém cuc bién
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ctia tip D ma tai nhiéu diém cuc bién thi né s& dat Max (hoic
Min) tai nhitng di€m 14 t& hgp 1i cia cdc di€m do6.

Dinh 1y 3: N&u cic vectd Ay, A,, ..., Ay la doc 1ap tuyén
tinh va thda man: Ajx; + A Xp +..+ AgXx = b trong d6 xj >0,
j = 1:k thi diém x = (x4, X2, ..., Xi, 0, 0,..., 0)

12 di€ém cuc bién ctia tip hop 16i da dién D.

Dinh 1y 4: N&u x = (x4, X2, ..., Xp) 12 di€m cyc bién cla
tap hgp 14i da dién D thi cdc vecto A trong biéu dién: A;x; +
Aj Xp + ..+ Ayx, = b tng v6i cdc thanh phﬁn xj > 0 lap thanh
hé doc 1ap wy€n tinh. Vi ma trdn A c6 m dong nén suy ra
ring diém cyc biéwkhong c6 qua m thanh phin duong.

Dinh 1y ndy c6 thé phat biéu cdch khic nhu sau:

Phuong 4n t6i wu cita, QHTT chita mot s6 bién duong
ding bing s6 cdc rang buoc.dang ding thic doc 1ap dudc
théa man va cdc bi€n con lai co ¢i4 tri khong.

Vi du:
X = [X1, X2, X3, X4, X3} —>n=35
a;, X, +oeHa5X;5
Cécrang budc qa, X, +....+a,:X; S m=3

Pinh Iy 5: PE x = (x4, X2, .., X,) 12 phudng 4n cuc bién
clia QHTT duéi dang chinh tic thi diéu kién cAn va dd 1a cdc
vecto cOt Aj cia ma trdn A Ung véi cdc thanh ph:?in xj>01a
ddc 1ap tuyén tinh.

1;.:1' n T "A“"__
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I1.5. Phucong phiap don hinh gidi bai toAn QHTT
(SIMPLEX METHOD)

Phuong phdp don hinh do nha todn hoc My G.B.Danzig
cong bd nim 1947.

Phuong phdp nay dugc thuc hién bing 2 céch:
Céch 1: Lan lugt thif cdc dinh clia da dién nghiém.
Céch 2: Phuong phdp 14p bang.

I15.1 Rhuong phép thif 1an lugt

Mot cach tng quét, phuong phdp thit 1an lugt dudc tién
hanh nhu sau: Tim“diém t6i wu ctia mién nghiém cho phép
(mién D) bing cdch thiJAn lugt cdc dinh cla da dién D. D€
viéc thir khong phadi mo mam, ngudi ta dua ra thuat toan dé di
tlr nghiém x4au hon dén nghiéin t6t hon, tic 1a din t6i nghiém
t0i uu nhanh nhat.

A. Nbi dung thit 1an lugt

Gia st bai toan ¢6 m rang budc ddcdip duge cho & dang
chinh tic:

Ax=b (1)
Ta thuc hién cac buéc sau:

<1> Chon bién cd sé

Trudc hét ta chon mot diém tuy y thudc da dién D - d6
12 tAp n 8 (X1,X2,...X,). Theo dinh Iy 4 clia quan hé tuyén tinh
thi c6 m s6 duong, con nhitng s& khdc bing khong. Goi cédc
bién duong ctia diém xuat phat 14 bién cd sé:

(XI’XZ,-.-,Xm,O,...O)

e
TP.HM
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<2> Tim nghiém xuét phit (nghiém thi thit nhat)

Thay cdc bién cd s& vao rang budc (1) ta c6 m phuong
trinh chifa m 4n s6:

arX)+ apX2 + ... + 4ymXm = by, r=1m
Viét duéi dang khai trién:
a,; X, +a;,X,+..+a, X, =b,

................................................ (2)

Gidi hé plwong trinh tuyén tinh (2) ta tim dugc nghiém
xudt phat:
(X, %00, X0)
Gié tri tuong ng hantanuc ti€u la:
Z,=cX|+CX, +..+¢c X,

<3> Chon nghiém th{ thit hai*Fa ti€n hanh nhu sau:

a/ Thit thém vao bi€n Xy, ldc nayrang budc cé dang:

A X1+ apXo + oo+ ApXm + AmeiXme1 = Bk =1m - (3)

Hé (3) gdbm m phuong trinh vi m+1 bién.

Hé (3) ¢6 nghi€ém don tri khi cdc phuong trinh tao thanh
hé phu thudc, do d6 cot cudi cing phu thudc tuyén tinh vao
cdc cdt con lai véi hé s6 12 y;:

Arm+l = Y1ar1 + Y2212+t Ym@m
Hay:

any1+ apy2 + ... + &mYm = arm+i 4)
Hé (4) ¢6 nghiém duy nhat Ia:
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y? > y<2) 2000 y?n
b/ LAy cdc s6 hang tuong tng cta hé (3) trir di bdi s6
cta hé (4) — ta ky hiéu boi s6 d6 12 A >0, ta nhan dudc:
ta, (X, —Ayg)+a . +A=b, 5)
r=1:m
He (5) 1a bi&n thé clia hé (4) chi ¢6 cdc 4n 1a khdc.
¢/ Chon nghiém thi thit 2 cho hé (5) la:
OV, (X5 = Ay3)sees (Xpy = Ayp) A (6)
Do c6 m+1 Hi€n nén mot trong cdc bi€n phdi nhan gid
tri khong.
Mubn bi€t bi€n nig, irong hé (6) nhan gid tri bing
khong, ta phai thyc hién cac 1éi dung sau:
* Tinh gid tri cia ham muc tiéu v6i nghiém thd thi
nhat va nghiém thi thy hai:
Z,=c¢,X, +¢,X5 +....+C_X

[}

0

Z,=c,(x] =Ay))+c, (X5 —hy)) +.toidx) —AyY )+, A
Ta c6 so gia:
AZ,=7,-Z,=Nc,,, —(c,y) +c,ys+..tc yo)]
= M = Yimal
Trong d6 vy, =c,y. +¢,y3 +...+C Yo

Ta goi [Cny1— Y1l 12 hiéu sudt
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C6 thé c6 3 trudng hop x4y ra:

e AZ = 0: Nghiém xuit phdt va nghiém mdi nhu nhau.
Suy ra c6 2 dinh ti€p xdc giita da dién nghiém D va mit dong
muc Z.

e AZ < 0: Nghiém méi xau hon nghiém xuét phat (vi
bai todn Z — max).

e AZ > 0: Nghiém mdi t6t hon nghiém xuat phat.

Khi¢dd chon dugc nghiém mdi bing hodc tdt hon
nghiém xuit’phit (AZ > 0) ta dwa né vio cd s va can phai
loai bd b6t motnghiém trong bi€n xudt phdt (vi theo dinh 1y
4: chi ¢c6 m nghi¢midirong).

Gia thiét dd dua bién mdéi tht m+1 vao co s, khi d6 cé
thé viét cdc bi€n méi clia phuong 4n theo hé (6) — Mot bién
thd i nao d6 phai thda man phugng trinh:

X?—}»y?=0—>7\=

< |

Con ddi v6i cc bién j=# i thi:
0 0
X; —Ay; >0
Tir d6 ta suy ra: Phdi loai trit bi€n ndo unovdi A >0 va
nhé nhat:

0
0<2=Min—t
Yi

<4> Thuc hién lién tuc cic thuit todn § trén:

Pua vao cic bién chwa dung m+2, m+3,.; tinh
AZ,,AZ, ... cho d&n khi tht hét cdc bi€n cd 6.
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AZl = )\‘[cmﬂ _Ym+l]
AZ, =MCpis = Vinsa]

AZ; =MC i =V imii]
G mdi bude cin tinh hiéu sudt (¢, -7, ), kiém tra
AZ, dé rit ra két luan tuong Gng. Sau (n-m) 1an 14p, ta chon
dudc nghiém tdi wu.
B. Vidu
Tim (x{,) sao cho ham muc ti€u
Z =2x, +5x, = max
Vi cdc rang bugc:
X, +4x, =24
3x, +x, <2l
X, +x,<9
x;20,j=1:2
Bai todn da cho & dang tdng quit, v vay d€ tién hanh
cdc budc gidi ta phdi dua bai todn vé damg chinh tic bing
cdch thém céc bi€n phu x3, X4 va xs. Ta co:
Z =2x, +5x, +0x5 +0x, +0x5 — max
X; +4x, +x5 =24
3x, +X, +x, =21
X; +X, +X5=9
x;20,j=1:5
Ta ti€n hanh gidi nhu sau:
<1> Chon bién cd s8 (X1, X2, X3, 0, 0): Theo dinh 1y 4.

Thir vién Trieong BH S pham Ev thudt TP.HM
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<2> Tim nghiém xuit phat: Gidi hé phuong trinh rang
budc sau:

X, +4x, +x; =24

3x, +x, =21

X, +X,=9
Ta nhan dudc x| = 6;x) =3;x) =6
Vay nghiém xuit ph4t Ia:

x=[6,3,6,0,0] vaZyo=2.6+53=27
<3> Thédira x,vao cd sG: Ta c6 hé phuong trinh rang
budc:

X, +4X5# X, = 24
3x, + X, +Xp=21

X, +X,=9

C6 3 phuong trinh ma 4 in'nén:
y, +4y, +y, =0

3y, +y, =1
y,+y,=0
1 1 3
Gidi ta dugc: 0= .yl 0=
- Y > Y2 > Y3 )
Hiéu suit cda x4 1a:
1 1 3
=2X—+5%x(——)=—=
V4 5 ( 2) 5

3, 3
Ca—74 :0—(—5):§>0

Suy ra AZ, >0 do d6 viéc dua x4 vao la c6 lgi.
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Ta loai bi€n nao tng véi 0 <A=X__ —>Loai x3 khdi co

Bién co sd mdi sé 1a (x,,x,,0,x,,0).
Phuong trinh rang budc:
X, +4x, =24
3x, +x, +x, =21
%, +X, =9
Giai ta dude:
x? = 4;5(2 = 5;x2 =4
Z1=8+25%33
AZ, =7,-7Z,<33-27=6
<4> Tht dua nghiém x5 Ve cd s§
Phuong trinh rang budc:

X, +4x, =24 y, +4y, =0
3, +X,+x, =21 2> 3vety,+y, =0
X, +X, +X5=9 y, + Y= 1
cas 1A A 4 1 11
Gidi hé trén ta duge:  y, :?yg :_E;yg e

. , 2 N 1
Hiéu suat cua xsla: vy, :2x§—5x§=1

N

va ¢;—Ys=0-1=-1<0
Ta suy ra: dua x5 vao sé xau hon.

Vay phuong 4n t6i uu 1a:

x" =[4,5,0,4,0]
Z.=24+55=33
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Nhén xét:
Gi4 tri bi€n x4 = 4 c6 nghia 1a rang budc thit hai biing
21 1a khong chit.

A X2
\ X1+ Xy = 9
3X1+ Xy = 21
S A X1+ 4%, =24
S o~
DA N Z= 2%+ 5%, = 33
. O
0N 4 \ N X
finh 2.3

O vi du ndy bai todn c6 2.bién nén ta c6 thé gidi bing
phuong phdp db thi va dé dang nhédn thay két qua gidi 1a nhu
nhau va bi€n x4 = 4 & rang budc thii-hai bang 21 1a khong
chit.
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C.S¢_d6 khdi tim Z .,

Bit dau

Sé liéu: a, b, ¢
Chon bién co s

Tinh nghiém xuat phat va
danh gid AZ;, 1= l:r

Thém bi€n méi

va danh gid AZ;

Xm+1

I

N

Tim

D. Bai tap

_@Zi <0 bing Nghiém cd sé

12 t6i uu

Sai 3
Dun <o .
_@_‘E Bai todn khong
0
X

O<k:min—;

c6 15 gidi

K&t thiic

N A N * b A
Baitdp 1: Tim Xx (Xi, X2, X3, X4) sao cho ham muc tiéu

7 = X| + 22Xy — 3xX3 + 4X4 —> max
Vi cdc rang budc:

X, — X, +7x53+ x, =100

x;20;j=1+4

Thsr it T DT Cor by Ko
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bipso:  x" =[x],x,,0,0]1=[220,120]
Z . =220+2.120 = 460
Baitdp 2: Tim x*(xl, X2, X3, X4) sao cho ham muc tiéu:
Z = X + Xy + X3 + X4 > max
Vi cac rang budc:
2x,+ X, +2x,+ x, =60
{ X, +2x, +3x; +2x,=90
x;i20;]=1+4
Pipsd:  x"=[10,0,0,40]
Z.=10+40=50

I1.5.2. Phuong phiap 1ap bing
Ap dung phép xoay{Pivotage) ctia dai s& tuyén tinh.

A. Cd s6 todn hoc cua phirdng phap

Ta sé& st dung mot s6 tinft' chAt sau day clia bai todn
phuong dn cd ban.

Tinh chat 1: N€&u bai todn c6 phirdng 4n t6i uu thi cling
c6 phuong 4n co ban t6i wu.

Tinh chat 2: S& phudng 4n cd ban la hitli,han (s6 dinh
da dién la hiru han).

Tinh chat 3: Piéu kién can va dd d€ bai todn c6 phuong
4n t61 vu 12 ham muc tiéu cta né bi chin duéi khi f(x) = min
va bi chén trén khi f(x) = max trén tip hgp cac phuong an.

Chii y: Do tinh chat thi 1, ta chi xét cdc phudng 4n co
bén, tic 1a:

* Sau khi dua vé dang chinh tic da xuit hién phuong dn
cd ban.

Vidu: f(x) =2x, +5x, +4x, +x, —5x, = min

T+ o g DVIT Crp el
Thir vién Freong BH Sie
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X, —6x, —2x, —9x, =32
2x, +x5 +0,5x, +1,5x5 =30
3x, +X; <36

x;20,j=1:5

Pua vé dang chinh tic, ta cé:

f(x) = 2x, +5x, +4x, + X, —5X5; — min
X, —6x, —2x, —9x, =32
2x, +x, +0,5x, +1,5x, =30
3X, +Xs +X, =36

X% 0,i=1:6

An cd ban X, =32x; =30,x4 =36,X, =X, =X5 =0

* Né&u sau khi dwa vé dang chinh tic ma vain chua xuat
hién phuong 4n cd ban, ta phdi‘thém cdc 4n gia thong qua bai
todn phu M (dé cap & phan sau).

Xuit phdt tir phuong 4n cd bin ban didu, ding tiéu
chuin t8i wu d€ xdc dinh mot trong ba khiming clia bai todn:

a/ Phuong 4n da toi wu. } o

) . <% Dirng tinh todn

b/ Bai todn khdng c6 phuong an to1 vu

¢/ Ca 2 kha ning trén khong khing dinh thi ta chuyén
sang phuong 4n cd ban ti€p theo. Bai todn cit lip nhu vay cho
dén khi gidi xong (trd 161 kha niing a/ hoic b/). Do tinh chit 2,
nén s6 1an lap sé 12 huii han.

Viéc chuyén phuong 4n cd bin niy sang phuong 4n
khéc bing cdch thay ddi hé 4n co ban nhd phép khit Gauss -
Jordan.

P& chuyén phuong 4n co ban, ta can hiéu rd:

T+ o g DVIT Crp el
Thir vién Freong BH Sie
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® Tiéu chuin tdi vu.
@ Khi chuyén hé 4n co ban thi phdi chon 4n dua vao
va 4n dua ra, phﬁn t’ truc xoay ay nhu th& nao?
Ta 14y trudng hop bai todn f(x) = Z — min d€ phan tich:
Ta c6 phuong 4n co ban ban dau la:
X0 = (bl, bz, ey bm, 0, Ce ey O)
Gia tri ham muc ti€u tuong ng la:

f(x') = 2(x*) = e,
i-1
V6i mdéiin x;, ta tinh uc lugng A; clia né:
A :ilciaij —¢;,j=1n
=4
V6i phuong dn bivky x = (X1, Xa, ..., X,) ta ¢6 quan hé:

f(x) =1(x")— iijj

=t

Nhu vay:

@ Néu Aj <0 VY thi f(x) > f(x%): Vi x 1a phudng dn bat
ky nén x° la phuong 4n tdi uu.

@ N&u ton tai A; > 0 khi d6 ¢6 hai khé ning:

a/ Ton tai A; > 0 ma a;; < 0 (i = 1:m) (hi'éa im dugc mot
day phuong 4n x* ma f(x) - — . Theo tinh‘chat 3 thi bai
todn khong c¢6 phuong 4n ti uu.

b/ Néu tdn tai A; > 0 nhung véi VA; déu ton tai a;;> 0 thi
ta c6 thé chuyén phudng dn d€ dugc phuong 4n tot hon.

TU nhitng phan tich trén, ta ¢ két luan:

Tiéu chuin t&i vu:

Sau khi tinh cdc Aj,j=1:n

@ Khi Aj< 0 V;dbaitodn Z - minva Aj>20 V4

Z — max thi phudng 4n dang xét 12 t3i vu.

@ Ton tai A;>0 ma a; <0 (i = 1:m) § bai todn Z— min

)

S1r pheam Ky
*
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Aj<O ma a;; <0 (i = 1:m) § bai todn Z— max

thi bai todn dang xét khong c6 phuong 4n toi vu.

Chon 4n dua vao va 4n dua ra:

Trong trudng hop ® va @ khong xay ra, ta chuyén

phu‘dng an.
An dua vao X]
+ Bai todn Z — min: 4n dua vio tGng vdi cot cé udc
lugng A; > 0 va 16n nhat - 4n x,
+ Rai todn Z — max: 4n dua vao ng véi cot c6 udc
lugng A1 < Oya nhd nhit - 4n x,
An dua ta x: Chung cho cd bai todn Z — min va
Z — max, 4n dua 1412 4n @ng v6i hang k c6:
A = LA min{5 véi a; > 0}
Ay aj
B. Trinh ty 1ap bang dgn hinh
Gia st ta c6 bai todin QHTT dang chinh tic nhu sau:

f(x)=7 = chxj — Min(max)
j=1

n
Z:aijxj =b. ,i=1m
=1

xj 20,j=1:n.
Gia thiét ring, sau khi dua vé dang chinh tic, bai todn
da xut hién dd cdc 4n cd ban: X1, X2, ey Xrseere Xm.
An cd ban con g0i 12 doc 1ap tuyén tinh, 13 nhitng 4n c6
2 dic trung:
e Chi xudt hién mot 1an trong céc phuong trinh cla
hé rang budc.
e C6 hé s6 bing + 1.
Vi bai todn trén, trinh ty 1ap bang don hinh nhu sau:

r,,.-u TPHM

In. LAY
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Budc 1: Lap bang don hinh.

Hudéng din cach lap biang don hinh

Cot 1: An cd ban (ACB): Ghi cdc &n cd ban theo thd tu
ting hang.

Cot 2: Hé s6 ACB: Ghi cdc hé s6 cia ACB trong ham
muc tiéu f(x).

Cot 3: Phuong 4n: Ghi gid tri v€ phdi (b;) cla cic
phuong trinh rang budc theo tht ty tuong dng vdi cac hang
ctia ACB:

Cot 4:Ghi cac hé s6 clia cdc 4n tuong tng trong hé rang
budc.

Cot 5: Ghi ty/s0 giita cot phuong 4n véi cot chuin theo

) e LA b.
hang tuong tng - Chi tinli, v6i cdc hé s6 a;; > 0 [Xi = —IJ
a;
Hang cudi ciing: Ghi cathé s6 dic trung A;
+ Ao 12 gid tri ham muc tiéwd phuong 4n diu

A, = icibi
i=1

+ V6i cdc ACB (X1, X2, corey Xppeooo X)) th1 hé s0 didc trung
A =0.
Gday:  Aj=Ar=A=An=0.
+ Hé s6 dic trung cda cot tuong tng cdc An khdc 4n co
bén:

6dﬁy: A.=an

; @y —¢; ;1=1m;j=(m+1)mn
i=1

j ’

T+ o g DVIT Crp el
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Buéc 2: Ki€m tra tinh tdi vu

Dya vao hé s§ dic trung A; ta ti€n hanh kiém tra nhu
sau:

v/ Phuong 4n ban dau I1a phudng 4n t&i uu néu:
® Aj<0,j=1:nv6ibaitodn Z — min
® Aj2>0,j=1:mvéibai todn Z — max
v Néu phuong 4n c6 ton tai:
®.A;>0ma a;;<0,1=1:m v6i bai todn Z — min
® Ajx0Omaa;;<0,1=1:m vdibai todn Z — max
thi bai toan dang xét khong c6 phuong 4n toi wu.
v Néu phuong dn c6 ton tai:
® A > 0, nhvng v6i V; c6 a; >0 v6i bai todn
Z — min
® Aj < 0, nhung vdieV; c6 aj; >0 v6i bai todn
Z. — max
thi ta chuyén sang phudng 4n tot hijn.
Buéc 3: Xdc dinh cot chudn — tim 4n dua vao (x)
Duya vao tinh chdt ciahé s6 dic trung Agta c6 qui tdc
xdc dinh cot chuin nhu sau:
v Véi bai todn Z — min: Cot ting v6i A; = maxA; véi
nhitng A; > 0 va x; khong cd bdn. Cot 11a cot chudn.
v Véi bai todn Z — max: Cot chuin I 13 cot ing véi
A; = minA; ; Aj < 0 va x; khong co ban.
Bién s6 x; tudng tng v6i cot chudn 1a bién dua vao
trong bang don hinh mdi.

s

Thsr it T BT Cor mlsissaes oy T T
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Buéc 4: Xdc dinh hang chuin k, tim 4n dua ra (xy), tim
phan tif xoay ay.

Qui tic x4dc dinh hang chuin k chung cho ca bai todn
7 — min, Z — max.

v' Hang chuén 13 hang @ng véi hang k c6:

b b
A =—F= mm{—‘} véi a; >0
ay a;
v' An tong tng véi hang chuin k (x;) 1a 4n dua ra
khoibang don hinh.
v Phan ¥ @; ¢ng vdi cot chuén i = 1, hang chuin j = k
dudgc goi 1 phan tif xoay ay.

Buéc 5: Bién doithay phuong 4n

Sau khi xdc dinh dudecot chudn 1, tim duge An dua vao
xp; Xdc dinh dugc hang chuan¥:4im dugc 4n dua ra x, va xdc
dinh dugc phan tif xoay ay, ta sf:dung phép khir Gauss —
Jordan d€ thanh 14p bang don hinf’ m&i (phuong 4n mdi).
Phép bién ddi nay ding chung cho ca bartodin Z — min, Z
— max.

Nhitng xdc dinh trén c6 nghia 1a § phuongdn mdi nay:

® Bién x; sé 12 4n cd ban. PE tién goi hang dng véi
bién x; 12 hang cd s§ trong bang don hinh mdi.

°® Bién x, 12 ACB & phuong 4n cii s& 12 4n khong co
ban, nhan gia tri khong.

Céc gid tri trong bang don hinh mdi, dugc tinh theo qui
tdc sau.

1/ Thay bi€n co ban & hang k bing bién x; (Ioai xi ra)

)

$ir pleam Ky thudr TE.HM
*
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2/ Gi4 tri s& liéu & hang cd s& (hang tng vdi x;) tinh nhu

sau:
N
‘akj:i,]=1:n
Ay
. b .
°*bh,=—5 ,j=1:n
ag
Chd thich: a,;,b, gid tri 8 bing mdi
a,;,b,,a, la nhitng gid tri § bdng cl
3/ Gi4 tii ¢4¢ hang con lai bién d6i theo quy tic & bing
sau:
o agdy —aya; )
<a> a;= A N i lim,j=1:n
dy
. ba,, — b
<b> b =" "4 i=1:m,j=1:n
ay
, Ajakl—aijl . )
<c> j=————, 1=ym,j=1:n
a’kl

Chi y: Trong cdc cong thifc tinh todn & trén dugc nhic
nhiéu téi phan tif xoay ay. N&u chd ¥ cdc thanh phin trong
cdc cong thidc (a), (b), (c) & bdng don hinh cii thi chiing sip
s€p theo qui luat chit nhat nhu sau:

6] cong thuic (a):

ajj aj aj aijj
agj g A L agj
Thir vién Teong BH S pham Ky thudt TE.HM
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O cong thic (b):
cong e )bk g b; aj)

hoic

b;

o) cong thic (c):
Ay

>_< hodc +
+ )

So sdnh bing qui tic vdi cdc 6 qui luat chit nhat, thi diy
12 nhitng dinh thiic; néu chd ¥ d&€n phan ti xoay ay thi ta c6
ngay qui tic tinh dé nKGnhu sau:

Budc 1: LAy tich cdc phan tit & dudng chéo chira phan ti
xoay (+) trir di tich cdc pha 1t dudng chéo (-).

Budc 2: LAy hiéu s& nhian dudcehia cho phan tif xoay ay.
Budc 3: K&t qua chia dugc 1a két qua ghi vao vi tri tuong
ung bang mdi.

Vi du: Gidi bai toan QHTT sau day:
<I> f(x) =3x;+ 5x2 + 3x3— 3X4 + 2X5 + Xg—> min
X, +3X, =X;+X, =6
<2> 2x, +3x; +X; =10
2x, +4x; + x4 =12

<3> x;20, j=1:6

Thir vién Trieong DH Sie pham Ky thudt TP.HM
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Giai

Nhan xét: Pay 1a bai todn QHTT dang chinh tic, nhin
vio cdc phudng trinh ctia hé rang budc, c6 thé chon &n co ban
cho tiing phuong trinh 12 x4, X5, X¢. VAy phudng dn cd ban
ban dduld x4=6, x5=10,X¢=12,X;=X2= x3=0

® Ta lap dudc bing don hinh ban diu nhu sau:

Bédng 1: Bdng don hinh xuit phat

X1 X2 X3 X4 X5 X6
ACB He Phuong A
56 dR
ACB =3 | cp= 3= c=-3 | cs=2 | ce=1
X4 -3 6 1 -1 1 0 0
Xs 2 10 2 0 3 0 1 0 10/3
xe | 11| 12 0 2 0 o | 1 3
A 14 -2 o) 10 0 0 0

Tir bang don hinh xuit phat ta kiém tra tiéu chudn toi
vu, ta nhan thdy: Pay 1a bai todn Z ~$'min, nhung c6 hé s§
dic trung A3 = 10 > 0, nén phudng dn xudtphit khong phai 1a
phuong dn t61 wu. Mt khdc ta lai thdy c6 aj> 0. Vi vay ¢6
thé chuyén phuong 4n.

®@ Bién ddi phuong dn

L . A g N ~ PN
a) Xac dinh c6t chuan, tim an dua vao

Pay 1a bai todn Z — min, nén cdt chuin 13 cot tng véi
A= maxAj, Aj > 0.

A A N A g N s A N
Do vay cot 1 =3 1a c6t chuan va x3 la an dua vao.

b) X4c dinh hang chuin, tim 4n dua ra

http:/www. thuvienspkt.edu. O
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N 0 . . | b,
biéu kién hang chuan k phai 1a hang c¢6 A, = mln{—'}
aj
véi a,; >0.

.| b, .
Viy & day mm{—‘}:mln{?ﬁ}:l do d6 hang

a;
k =3 va phan tif dua ra 12 xe.
¢) Tir 2 két qua tinh todn trén, phan tif xoay ay = a3; =
4. Theo quvudc: hang chuan cla bing don hinh méi 1 hang
k=3.

Dua vao cachifinh todn gia tri & bang don hinh bién d4i,
ta 1ap dugc bang don hinh mdi (bdng 2) nhu sau:

Béng 2
Hé s6 | Phuong X Xo X3 | X4 X5 X6
ACB ACB an A
3 5 3 32| 1
4 -3 9 |1 | 7270 | 1 o] 14
Xs 2 1 2 |-32 | @ 1| -34
X3 3 300 [ 12 ] 190 [0] 14
A -16 21 17| 0 8 0 | -512

Tt bang 2 ta thiy v6i V; ( = 1:6) thi A; < 0. day 12 bai
todn Z — min. Nén phuong 4n & bing 2 13 phuong 4n t6i wu.

Pép s6 bai todn 1a:

Thir vién Trieong BH S pham Ev thudt TP.HM
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Bai tap
Bai 1: Giai bai todn QHTT sau day:
<I> f(X)=6Xx;+ X2+ X3+ 3X4 + X5 — 7X¢+ 7 — min
-X, +X, =X, +Xx, =15
<2> 2X, — X, +2X4 =-9
4, +2x, + X5 -3x, =2
<3> 1x20, =16
D4p 4n: Bai todn khong c6 phuong 4n t6i vu
Bai 2: Giai battodn QHTT sau day:

<I> f(x)=xXY% x>+ X3+ 5— min

2x,+3x, <I5
<2> <X, + x,+5x; 5 20
2X, +x5;+x, =0
<3> x;=20, j=1:4
Pdp dn:  x"=(0.0,0. 0, 15)
fx)=0+5
IL.6. Thuit todn don hinh gidi bai toan QHTT
dang tdng quat

Trong phan I1.5 di dé cap dén co s todn hoc va
phuong phdp gidi bai toin QHTT dang chinh tic da c6 di 4n
co ban cho viéc 1ap phudng 4n c¢d ban ban diu. Trong phan
nay ta nghién ctu thuit todn don hinh gidi bai toan QHTT
dang tdng quit.
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I11.6.1. Phat bi€u bai todn

Tim x = {xl ,xz,....,xn} lam cho ham muc tiéu:

n
f(x) = ZCij — min (max)
j=1
Vi cac rang budc:

n
Z:aijxj <b. ,i=1m,
=1

Zauxj 2b. ,i=(m+1) : (m+ my)
=

Zaijxj =b.,i=(m+my+l):m
j=1

b;>0

x;=20,j=1m.

e 4 g Ao N A N N *A
11.6.2. Qui tac bién doi ran® budc va ham muc tiéu

Cong viéc bi€n d6i nhim dat 2 nitic dich:
- Bi€n d6i dua bai toan vé dang chinfitic.
- Bién d4i tao 4n cd ban cho phuodng an ¢d s ban dau.

A. Thém bi€n phu d€ duwa bai todn vé dang chinh
tic: thuc hién nhu sau.

e Ddi v6i cdc rang budc X ajj x;; < 0 cong thém bién
phu X, > 0. Nhitng bi€n phu nay dugc ddnh s6 tr (n+ 1)
dén (n +my).

e Ddi v6i cdce rang budc X a;j x;; > 0 trit bt bi€n phy
Xnsi = 0. Nhitng bié€n phu ndy dudc ddnh s6 tir (m;+ 1) dén
(m+ my).
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e Trong ham muc tiéu hé s6 ¢; tng v6i cdc bi€n phu
bing khong.
Vidu: Tim x4, X, 1am cho ham muc tiéu
f(x) =30x; + 45x, - max  f(x) =30x; + 45x2+ 0x3 + 0x4 + 0xs
+ 0x6+ 0x7 + 0xg + Ox9 — max

Céc rang budc:

( x, <6000 (X, +x3= 6000 (1)
X, <4000 Xa +X4 = 4000 2)
2,550+ 2x, < 24000 2,5%; + 2X2 +x5=24000 (3)

{ x2 1000 < X1— X6 =1000 4)
x> 1000 X2— X7 =1000 (5)
3X1 — X2 >0 3X1 — Xp— Xg = 0 (6)

[ 2.5%1 + 2%, > 10000 L 2,5%,42x;,— Xo= 10000 (7)

x>0,j=39 (8)

B. Lap bai toin M — Théin 4n gid dé€ tao 4n co ban
cho phuong 4n ban diu

Sau khi dua bai todn vé dang chinh tic, & phuong trinh
rang budc nao chua cé 4n co ban, ta phii.tao 4n co ban nhs
bai todn phu M d€ tao phuong 4n co s& ban dau.

Bai todn M dugc 1ap phan biét ddi véi battodn f(x) —
min va f(x) = max dudc tié€n hanh nhu sau:

v' D6i véi bai todn f(x) — min:

e 0 phuong trinh rang budc ndo chua c6 4n co ban, ta
thém mot 4n mdi khong 4m, c6 hé s bing +1. An méi them
niy goi 12 4n gid, ddng thdi ciing 12 4n co ban cla phudng
trinh rang budc doé.

N T A R g Zo* A Zo% A

e Trong ham muc ti€u ta bd sung an mdGi thém véi hé

$O ¢j+1 = M dd 16n, ¢6 th€ chon c¢jr = M = max {layj, Ibil, Icjl}.
Thie vign Trieong BH Sie pham K5 thudt TP.HM
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Lic d6 f(x) =) c;x; +Mx
j=1

j+1 —> min.

v' Pdi véi bai todn f(x) = max:

e 0 phuong trinh rang budc nio chua c6 4n co ban, ta
thém mot 4n mdi khong am, c6 hé s6 bing +1. An méi thém
nay goi l1a 4n gid, ddng thdi ciing 12 4n cd ban clia phuodng
trinh rang budc doé.

e Trong ham muc tiéu ta bs sung 4n mdi thém vdi hé
$O Cjy1 = — M, M 1a s6 dd 16n, c6 thé chon M = max {lay;, Ibil,

n

Il }. Lic do £(x) = chxj —Mx;,; - max.
i1
Vi du: Ta 18y l2ievi du phan A. Sau khi da dua bai todn

v& dang chinh tic thi ¢ pliuong trinh rang budc (1), (2), (3) da
c6 4n co ban 12 x3, X4, X5. CALphudng trinh rang budc (4), (5),
(6), (7) chua c6 4n co ban. Vi vay ta 13p bai todn M. DPay la
bai todn f(x) — max, ta c6 két quisau:

f(x) =30x; + 45x, + 0(X3 + X4 + f(x) =B0x; +45x, +

Xs + Xgt X7 + Xg + Xo) — max + O(X3-+ 214X 5 +X6+X7+ Xg+Xo) —

M(Xl() + X1 ¥X 2 + X13) —> max

[ X1 + x3= 6000 [ X1 +X3= 6000
X, + X4 = 4000 X, +X4 = 4000
2,5X1 + 2x, + x5=24000 2,5x;1 + 2x2 + x5 = 24000

{ x1- x6= 1000 { Xi=Xo + X190 =1000

X, — X7 = 1000 Xo— X7 + x11 =1000
3x1— X, —xg=0 3X] —Xp— Xg+X12=0

L 2,5x1 + 2Xx, — X9 = 10000 L 2,5%1+2X,—Xg + X13 = 10000
xj=0,j=19 xj=0,j=1:13

Phuong 4n cd s& ban diu la:

T+ o g DVIT Crp el
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x3= 6000, x4= 4000, x5=24000, x;0=1000, x 1; = 1000,
X12=0, x;3=10000

C. Lap bang don trinh ban diu cta bai toin md rong

C.1_Cac dinh nghia

1/ Bai to4n dang chinh tic chua di 4n co ban nén phai
thém 4n gid bing bai toan M d€ tao phudng 4n cd s ban ddu
ta goi la bai todn md rong.

2/ Bai'todn xuat phdt tir bai todn md rong goi 1a bai todn
gdc.

C.2 Quan hé giita bai todn mé rong va bai todn goc
da dudc chitng minh:

1/ Néu bai todn md réng khong c6 phuong 4n t6i wu, thi
bai todn goc cling khdng c6 phirting 4n tdi wu.

2/ N€&u bai todn md rong c6 phiong dn t6i wu ma cdc 4n
gid déu bing khong, thi chi cAn b phédn An gia di, ta con lai
phuong 4n t6i wu clia bai todn goc.

3/ Néu bai todn md rong c¢6 phuong dntHi ru ma trong
d6 c6 it nhat mot 4n gid duong (> 0) thi bai toan ¢dc khong c6
phuong an.

C.3 Cach lap bang don hinh cho bai toAn mé rong

1/ Trit hang hé s0 udc lugng A; (hang cudi cling), cdc
hang khdc clia bidng don hinh ban diu cla bai todin md rong
dugc 1ap theo cdc qui tic da dugc trinh bay trong phan IL.5.

n K¢ thudt TP.EM
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2/ Do & bai todn md rong c6 chita thanh phan M; x; véi
M du 16n, d€ tién cho qud trinh xem xét, so sdnh hé s& uSc
lugng A, ta phan A; 1am thanh hai phan:

Aj =0, M + Bj
Vi vay hang A; dudc chia ra lam hai dong:

e Dong trén biéu thi phin phu thudc vio M bing cich
ghi hé s clia M.

e Dong dudi biéu thi phan khong phu thude vio M.

Vidu: Taco Aj=2M -9 thi: o] dong trén cua cot A ta
ghi 2, § dong dudi ta ghi— 9.

Ghi chii: C4 2 dong trén déu tuin theo qui tic bi€n ddi
bang nhu di gidi thiéu dphin IL5.

A I\‘) ;\’. Y \N e e A
C.4 Tiéu chuan tdi vn eiia bai todn md rong:

Tiéu chudn t6i wu clia baitedn mé rong ciing xudt phat
tlr vi€c xét ddu clia hé s6 udc lugno A,

O bai todn mé rong A; dugc chia fim hai phin oM va B,
vi M 12 s& dd 16n (16n hon bat cif s6 nao ¢an so sdnh), do d6
mudn so sdnh A, ta chi cin d€n dong trén (dong hé s6 clia M),
khi ndo dong trén bing khong, hoic bing nhaw ta mdi can
quan tim dén dong duéi (dong B) ma thdi.

Vidu: Gidi bai todn :

<1> f(Xx) =X + 2%y + X4 — 5X5 = min
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<2> X, —=7X3—=5X, —2Xx5 =5
! + + +
X ==X, +—=X3+ =X, +=X5 =—
1 2 3 4 5
3 3 3 3 3

<3> x;20,j=1:5
Nhan xét:
v/ By 14 bai todn dang chinh tic, c6 b; > 0

v/ Trong'bai todn nay con thi€u 4n co ban (vectd don
vi) & phuong trinkiting budc thit nhat va thit 2.

Ta lam dd 4n ¢d' bdn bing cdch 1ap bai todn M nhu sau:
f(;)=x1 + 2%+ X4 — 5X5 + MX¢ + MX7 A min
—3X3—9X4+X6 =0

Xo — 7X3— 5%X4 — 2X54.x7=15
x——x+gx+ix+lx—g
S R R T % S

XjZO,j:117

Ta dua s6 liéu vao biang don hinh ban dain{(Bing 1) va
tinh dugc:

[\

Ao = f(x) = 5M +§ . ta viét 5 & dong trén, 3 5 dong
du6i.
A; = 0 (dong trén va dong duéi déu ghi 0).

Ay=M - %(d(‘)ng trén ghi 1 dong dudi ghi — %)

Thir vién Trieong BH S pham Ev thudt TP.HM
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Az= - 10M + %(d(‘)ng trén ghi —10 dong dudi ghi %)
1 .. . . . PR |
Ay= —14M + g(dong trén ghi —14 dong dudi ghi 5)

As =-2M + ?(dbng trén ghi —2 dong dudi ghi ?)

Hé’ Phuong X1 X2 X3 X4 X5
ACH AS(?B an Ci= 1 Co= 2 Ci= 0 Cy= 1 Cs= -5 7\,1
- X6 M 0 0 0 -3 -9 0
o
§ X7 M 5 0 7 -5 2 |5
X 1 2/3 1 13 | 273 4/3 1/3
A o 5 0 @ | -10 | -14 2
! B, 2/3 0 3| 273 13 | 16/3
X6 M 0 0 0 -3 9 0
“ X> 2 5 0 1 7 -5 2
2 X, 1 713 1 0 53 | <13 | -173
oS
m
A 0 0 0 0 -3 -9 0
! B, 3713 0 0 12473 | =343 | 23

Ta nhan thdy Ay = M — %> 0 (vi M rat 1u) nén theo

tiéu chudn tdi vu thi phudng 4n ban dau chua t6i uu, ddng thdi
chua ¢6 dau hiéu ching td khong c6 phuong 4n t6i vu. Vi vy
ta chuyén phuong 4n khac tt hon.

Vi trong dong trén thé hién chi c6 duy nhit A; > 0 nén
ta chon ngay cot chudn 13 cot 2, va 4n dua vao la x,. Trong
bang 1 duy nhit chi c6 ax = 1 > 0, nén hang chuan la hang
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thit 2 va 4n dua ra 12 x7. Tir cot chudn 1 = 2, hang chudn k = 2,
ta c6 phan tif xoay a =axn = 1.
Dua vao qui tic, sau khi bi€n ddi bang ta nhan dugc

bang 2. Trong bing 2 ta thdy c6 As = §> 0 ma ajs <0 Vi

1 A o e
(a15=0, ar;s = -2, azs = —5) nén dua vao ti€u chuin té1 uu ta

k&t luan: Bai todn md rong khong c¢6 phuong 4n t6i wu, nén
bai todn gbc khong c6 phuong 4n tdi uu.

Bai tap
Bai 1: Gidti bai todn:
<l> f(x) = -16X; + 7X5 +9x3 — min
21 1
e —~x1-§xz+X3_§
-5x +8%, =7
<3> Xj20,j=0,3
DPiép s6: Sau 1 1an bién d6i phudng 4n, phuong 4n toi uu
ctia bai todn mé rong lax = ( x1,X2,X3,%1) = (0, %, % ,0)1a

phuong 4n t3i vu ctia bai todn md rong ma 4n gid x4 = 0 nén
ciing 1a phudng 4n t6i uu bai todn goc.
Bai 2: Giai bai todn:
<I> f(x)=2x1 +4x; -2X3 > min
X; -2%X, +x5 =27
<2> 32X, +X, +2x5 =50

X;-X, -X3 <18

<3> x;20,j=1:3
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Ddp s6: Sau 1 14n bién d6i phuong 4n, d€n diy phuong
4n to1 vu clia bai todn m& rong 1a X = (X1, X2, X3, X4, X5, Xg) =
(0, 0, 25, 43, 2, 0) nhung con An gid x5 > 0 nén bai todn gdc
khong c¢6 phuong an.

I1.7. Bai todn déi ngiu

(DUAL PROBLEM)

I1.7.1. Khai niém

Bai_{o4n d6i nglu, c6 tai liéu goi 1a “qui hoach doi
ngiu” déuda nhitng tén goi khic nhau cia cling mdt khai
niém. Trong tai liéu nay ta goi 1a “bai todn d6i ngiu”, ky
hiéu la bai toan D

D61 véi moi bai todn QHTT, ta ludn thi€t 1ap dudc cho
né mot bai khic goi 1a bai todn ddi ngiu. Bai todn xuat phat
dé 1ap bai toan ddi ngiu ta“goi 1a bai todn gdc, ky hiéu 1a bai
toan P.

Bai todn ddi ngdu D dugc<eoi 1a mot trong cdc khdi
niém cd ban cia bai toan QHTT.

Trong rat nhiéu trudng hop dé codudc két luan cho 1
bai todn QHTT, thi viéc thong qua nghi€n Citu, gidi bai todn
ddi ngiu cla né lai té ra thun tién hon nhiéu.

I1.7.2. Cip bai todn tuy&n tinh déi ngau.“Cach lap
bai toan D

v' Cho bai todn QHTT sau day (Bai todn gdc). Bai todn
P dugc phat bidu:

Tim x = (x1 ,xz,....,xn) lam cho ham muc tiéu:

n
Zp= chxj — max
j=1

Vi cdc rang budc:

n K¢ thudt TP.EM
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n

2 ;% <b;

j=1

X; >20,j=1:n,i=1:m

v/ Bai todn déi ngiu. Bai todn D tuong tng vé6i bai todn
P dudc phat biéu:
Tim y = (y1 A ,....,ym) lam cho ham muc tiéu:

Zp= Zm:biyi — min

j=1

Vi cactang budce:

ITh
2.3 > ¢;
i=1

y; 20

s s

v/ Chi y: C4c bién ddingiu tuong dng modt — mot véi
cdc rang budc clia bai todn gdc, trong khi d6 nhitng rang budc
cla bai todn ddi ngiu tuong (ng bt - mot vdi cdc bién clia
bai todn gdc.

v" Trinh tu 14p bai todn D tir bai toda.P.

D& dé thyc hién, ta phan trinh ty nay lam hai budc:

Buéc 1: Lap so do.

Budc 2: Tir s6 dd 14p bai todn D.

1. LAp so dd: Trinh ty 14p so do nhu sau:

1) Vi€t ma trin hé s6 cdc rang budc thanh dang bang
(ma trdn A).

2) Vi€t cdc bién x; tudng tng v4i cOt ma trin A 1én phia
trén clung.

3) Vi€t cdc hé s0 ¢; tuong tng v6i cOt ma trAn A phia
dudi cung.
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4) Viét cdc hé sd b; twong Gng vSi hang ma trin A vé
phia phai.

5) Vi€t cac bién ctia bai todn D @ng v6i hang ma tran A
vé phia tréi.

6) Pdnh d4u cdc han ché theo qui tic bing a).

Béng a)

Bai todan P (D)

Bai todn D (P)

Ham muc tiéu:

n
ZCin —> max

Ham muc tiéu:

i:biyi — min

i i=1

Rang bugc thy i An thtt i:
< >
Zaijxj b, yiy < 0
=1 = tl\ly yv
An thtt j: Rang budc thi j:
> >
X; < Zaijyj <rC,
tly y ™ -

Céch van dung bang qui tic:

1/ Truong hdp bai todn P, Z, — max thi bén trdi
bang la bai todn P, bai todn D dudc chi ra bén phai
bang.

2/ Trudng hgp bai todn Z, — min thi bén phai
bang 1a bai todn P, bai todn D dudc chi ra bén trdi bang.

Gia st ¢6 bai toan QHTT (P):

<I> Zp=ciX1+ CoX2 + ... + CxX,—> max (min)
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a;;X; +a,,X, +...+a; x, b,
a, X, +a,,X, +...+4a, X =Db
21X TaxpX, 2 2

<2> nen

<3> x120,xtuyY¥,...xn <0

Theo trinh ty va qui tic ddnh diu nhu trén 1ap dudc so
dd bang b va c.

Bangh) (Zp — max)

X, X5 Xp (D)
> Tuy y <
0 0
yISO dap A aln Zbl
yatuy y s ao) ay | =b
ym > 0 A Adm Amn < bm
> = < Zp max
P
( ) Cy Cy Cd
ZD min
Béng ¢) (Zp — min)
X X, X, (D)
> Tuy y <
0 0
yi120 | ay app an b,
a2tuyy [ an an ay, =b,
Ym < 0 Am] Am2 dmn < bm
< = > Zp max
P)
¢ [ Cn
: 2 ZD min
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ng b) va ¢) ta viét dudc bai

v

2. Lap bai todn: T sd dd b

todn D nhu sau:

v’ Vi bai todn Zp — max, ta c6:

<I> Zp=biy +bsys + ..+ byym =Y by, > min

i=1
any,tayy, +..+a g, y, ¢

Apy tayny, t..+ta gy, =6,
<2> mesm

Ay, tayy, +..ta X, <c,

<3> yi= Oty y,....ym20

v’ V4i bai todn Zp~> min, ta co:

<I> Zp=bryi+bay: + i + byym = ZbiYi — max

i=1

allYl +a21Y2 +"'+amlym < Cl

apny +a y +...+a Y& C
<> 1271 2272 m2J n 2

a, y,ta,y, +..+a X, ¢,

<3> y;20,y2t0y Y, ..., ym <0

Vi du 1: Lap bai todn doi ngiu clia bai toian QHTT sau:

<l> Zp =8x;+ 7%y + 3x3 > min

2x,+x, 24
<2>
X; +2X, +X5325

<3> xj20,j=1:3
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Theo trinh ty nhu & trén:

<I> Zp =4y + 5y, —> max
2y, +y, <27
<2> y,+2y, <7
y, <3

<3> yi=20,i=1:2
Vi du 2: Lap bai todn D cida bai toan P sau:
<l Zp = 2x; + 4X5 + X3 + X4 —> max
X, +3%x, +X53+x,<1
<2> —2X, =X, <3
X, +4X5+Xx, <3

<3> Xj=20, )=l :4
Theo trinh ty da gidi thi€u va qui tic ddnh dau bang b)
ta c6:
<1> Zp =y + 3y2 + 3y3%> min
yi22
3y, -5y, +y;=4
<2 Y1-9Y2 Y3
y, +4y; =1
Yi-2y, +ys;=21
<3> yj=20,i=1:3

I1.7.3. Quan hé giita bai todn P va bai toan D
A. Céc dinh Iy doi ngiu
Dinh Iy 1: V§i cip bai todn P va D chi x4y ra mot trong
3 trudng hgp sau:
1. C4 P va D déu khong c6 phuong 4n.
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2. C4 P vd D déu c6 phuong 4n, ldc dé ca 2 déu c6
phu’dng an t61 uu va glé tI'i Zp (t61 wu) = ZD (61 uu)

3. Mot trong hai bai todn khong c6 phuong dn, con bai
todn kia c6 phuong 4n, khi d6 bai todn c6 phuong dn s€ khong
c6 phuong 4n t6i wu va ham muc tiéu ctia n6 khong bi chin.

Pinh Iy 2 (Dinh Iy vé d6 1éch bh): Biéu kién can va dd
dé phuong 4n x” cia bai todn P va y° ciia bai todn D t6i uu 1a:

X?[Zaijy? —cj] =0, j=1:n
i=1
y;’(ZaUx? —bij=0, i=l:m

j=

Chd ¥: Trong cdc tich trén néu céc thira sd nay khdc
khong thi thira s6 kia phdifdng khong. Nhd tinh chit nay ma
ta 1ap dugc hé phuong trinh twy€n tinh gidp cho viéc giai bai
toan D.

B. Tim nghiém bai toan P tu nighiém bai toan D.

Gia st da gidi dudc bai toan D, ta ¢6 thé suy ra két quai
cta bai toan P nhu sau:

1/ Theo dinh 1y 1: N€&u bai todn D khong e phuong 4n
t01 wu, thi ta k&t luan: bai todn P ciing khdng c6 phitong 4n tdi
uu.

2/ Theo dinh 1y 1 va 2: N&u bai todn D c6 phuong 4n t6i
vu la y° = (y),y5,..y% ) va gid tri clia hAm muc tiéu 1a Zpy),

ta co:
a/ Bai todn P ciing c¢6 phuong 4n t6i uu
0 2,° ., . 9 N A N
x =(x],x3,.x") v6i gid tri cla ham muyc tiéu Ia
=7
p(x”) p(yY*)

1;.:1' n T "A“"__
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b/ Viéc tinh todn cdc gid tri phuong 4n t6i uu
x =(x],x3,.x")dudc ti€n hanh nhy sau:

Theo dinh 1y 2 ta c6:

Thit 1. Néu Y, # 0 thi ta c6 Zajx | = b;

Nhg d6 ta 1ap dugc hé phuong trinh tuyén tinh d€ tinh
gid tri x§ .

Thit 2. Ta thay y° = (y!,y5,..y> ) vao cdc biéu thiic
(Ya,y? ~@)=E. Véi chi s6 j nao ma E # 0, thi theo dinh 1y
2¢c6x;=0.

V6i cdc phudhg trinh 1ap duge & cong viéc thit 1 va két
qua xédc dinh dugc ¢ cong viéc thit 2, ta tim dudc nghiém t6i
vu x° clia bai todn goc P.

¢ Ta c6 bai todn nhu sau:

<l> Zp =52x; + 60x, + 36x3%— min
X; =2
2X, +4x, +X5 26
<2> 4x,+2x, 24
X, 22

X3 =3

<3> xjtuyy,j=1:3

+ Bai todn d6i ngiu D tuong ng vdi bai todn P di cho
nhu sau:

<> Zp =-2y;+6y2+4y3— 2ys + 3ys—> max
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y; +2y, +4y, =52
<2> 4y, +2y,+y, =60
3y, +ys =36
<3> yi=0,j=1:5
¢ Giai bai todn D, ta nhian dudc phuong dn toi vu nhu

sau:
o 1 _1
y =(y?,y2,y§,y2,y2)=(o,115,75,0, 2)
1
7, =103 =
PR 3
Thit 1: Két (ud gidi bai todn D cho thdy y3,y3,ys # 0
nén co: g

2x, +4x, +3x5 =&
4%, +2x, =4 ‘
Thi 2: Thay y° = (0, 11%, 7%, ,2) vao bi€u thic tinh
E, ta nhin dugc két qud E; =0, j=1: 3, do dd, X #0.

Gidi hé phuong trinh & budc thi 1 ta dugc:
Phuong 4n t6i uu clia bai todn P Ia:
11 5 1
X =(—,——,3);Z =103—
0o =m0 3

p(x°
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Bai tip
1/ Cho bai todn goc

<l> Zp =27x;+50x, + 18X3 —> max

<2>

X +2X, +X5 <2

X +2X, —X3 <=2

<3> Xy, X2 tfly }//, x3<0

Yéueau:

a/ Lap bai toan doi nglu Zp

b/ Gidi battodn ddi ngiu, suy ra két qua bai todn gdc.

a/ Bai toz’m Zp:

<>  Zp =2y, +4y,—2y; —> min
Y12y, +y; =27

<2> 2y, +y54 2y, =50
Y-y, —YaE18

<3> yi20,i=1:3

b/ Bai todn khong c6 phuonodn (61 wu.

2/ Cho bai todn goc
<l> Zp =-2X;+ Xy + X4 — min

X, +X, —x3 <15

<2> X, +X, +X5 +x, =27
X, —X, —X3 <18

<3> x;=20,j=1:4

Yéu cau:

a/ Lap bai todn doi ngiu Zp
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b/ Gidi bai todn bai todn gdc Z, suy ra két qué bai todn
Zp.
Bip s
a/ Bai toan Zp:
<1> Zp =15y, + 27y, + 18y3; — max
Yi+Y,+2y3 <2

+y, -y, <1

9> YiTY2 Y3
-y +Y,—-y; <0
y, <1

<3> y,y3<0,ythy y
b/'Bai todn Z, c6 phudng 4n t3i vu:
%= (15,0, 12, O)’Zp(x°) =-30

Phuong 4n t6i uu bai toan Zp la:

2 2
° =¥, 2,-2
y =¢ > 3)
Zyyey =—30

I1.8. Bai toian QHTT nhiéu muc tiéu

I1.8.1. Khai niém

O phan trudc ta chi nghién ctu bai todn QHTT mot muc
tiéu. Muc tiéu dugc thé hién bing ham muc tiéu va khi gidi
bai todn thi cot 16i 12 tim cuc tiu hodc cuc dai hAm muc tiéu
dé.

Trong thuc t€ ta cling thudng gip nhitng bai todn doi hdi
phdi cAn nhic, so sdnh giita nhiéu muc tiéu khic nhau: vi du
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khi 1ap k& hoach sdn xuit, ngoai muc tiéu tién Idi thu vé 16n
nhat, con doi héi dn dinh luc lugng lao dong, nadng cao doi
song ngudi lao ddng... nhitng bai todn nhu viy yéu cau ta phdi
ddng thdi dat nhiéu muc tiéu khdc nhau va ta goi 12 nhitng bai
todn nhiéu muc tiéu. Bai todn nhiéu muc tiéu thudng dugc
gidn v6i mod hinh todn tuong Gng nhu bai todin QHPT nhiéu
muc tiéu, bai todin QHTT nhiéu muc tiéu... 0 day ta chi giGi
han nghién cttu bai todn QHTT nhiéu muc tiéu. P& tién ta goi
tdt 12 bai an nhiéu muc tiéu.

Céch ti€p_c¢An vdi bai todn nhiéu muc tiéu Ia ta qui dinh
cho mdi muc i€y mdt mifc bing s6 cu thé, ti€p dén 1a xdc
dinh cédc hé sd phat'do vi pham mic qui dinh va cudi cung la
tim phudng 4n dat cuc i€u tdng do léch giita cdc hé sd phat
da xdc dinh cda cdc gid fri, hAm muc tiéu so v6i mdc da qui
dinh cho titng muc ti€u.

Thudng ngudi ta phan ra ba dang mirc muc tiéu:

Mic moét phia, can dudi: qui dinti gidi han duéi cho gia
tri muc tiéu can dat. N&u dat cao hon mienay thi cang tot.

Midc mét phia can trén: Qui dinh giGéi han trén ma gia
tri muc ti€u khong dugc vugt qua.

Néu dat thAp hon mic ndy cang tot.

Mic hai phia: Qui dinh gid tri ma muc ti€u phai dat
khong hon khong kém.

. N . [N ‘A N L0 v
Céc bai todn nhi€u muc ti€u dugc phin loai d€ nghién
ctru theo miic dd quan trong ctia cac muc tiéu:

e Qui hoach nhiéu muc tiéu khdng c6 uu tién.
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e Qui hoach nhiéu muc tiéu cé uu tién.
Sau day 12 1an lugt xét titng loai bai todn.

I1.8.2. Bai toan qui hoach nhiéu muc tiéu khong cé
uu tién

Ta xét bai todn cu thé sau day:

Mot xi nghiép dy ki€n sin xuit ba loai sin phim méi:
A, B va C;Gidm doc xi nghiép quan tim t6i 3 muc tiéu chinh
12 1¢i nhuan, Jao dong va von diu tu. Cu thé 1a:

1. Cin dat dirge 1¢i nhuan t6i thiu 13 125 triéu dong tir
cdc sdn phAm mdi nay.

2. Duy tri doi ngiidao déng hién cé & miic 4000 ngudi.

3. Giif mifc dau tu khong virgt qua 55 triéu dong.

Gidm d6c nhin thdy khong ¢6 kha ning dat dong thdi
ba muc tiéu néu ra, vi vy dng quyé&tdinh cdc hé sd phat nhu
sau:

Hé s6 phat 5 trén 1 triéu dong 1gi nHuén dat thdp hon
mtc qui dinh.

Hé sd phat 2 trén 100 lao dong phai st dung thém vugt
qui dinh.

Hé s6 phat 4 trén 100 lao dong khong dugc sit dung
theo qui dinh.

Hé s& phat 3 trén 1 triéu dong von dau tu phdi ting
thém so véi mic qui dinh.

1;.:1' n T "A“"__
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Gi4 sir: mic 1¢i nhuin, s& lao dong va mic von dau tu ti
N N 4 4, A, 2
1& thudn vGi mic san xuit sdn pham.

Céc s6 liéu, dinh mic va cdc hé s6 phat dugc cho trong
bang a.

Béng a)
San phdm )
Muc tiéu Miic muc ti€u Hé¢ so phat
A |B C
Lao dong 12 9 15 | 2 125 (tr.d) 5
Lgi nhuin 5 3 4 | =40 (x1001d) 2(+), 4(-)
Vén dau tu 5 7 8 | <55 (tr.d) 3

Giai thich bang s6Jiéu trén ( & cot sdn phaim):
v' S6 liéu 12, 9, 15 T4°1lgi nhuan thu dudc tir mot don vi
san phim mdi A, B, €

v’ S6ligu 5, 3, 4 1a s6 lao ddng cin thiét d€ san xuit ra
mot don vi san pham.

v S&'liéu 5, 7, 8 14 s6 von bo ra d&'&n xuat mot don vi
san phﬁm loai A, B, C.

RO rang trong bai toan trén cé du ca ba dang mic muc
tiéu: cAn duéi (I¢i nhuin); cin trén (von ddu tw) va hai phia
(lao dong).

Ta dit x;, X2, X3 1an lugt 13 sdn phdm A, B, C mud6n san
xudt. Vay cdc muc tiéu trén c6 thé dién dat nhu sau:

12 X1+ 9%, + 15x3 > 125 (I1gi nhuén)
5x1+ 3x2 +4x3 = 40 (lao dong)

5X1+ 7x2 + 8x3 <55 (von diu tu)

Thir vién Trieong DH Sie pham Ky thudt TP.HM
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Ki hiéu Z la lugng phat do vi pham cdc muc tiéu qui
dinh. V6i cac hé so phat da cho & bang trén thi muc tiéu tong
thé 1a tim cdc bi€n xi, X,, X3 sao cho lam cuc tiéu lugng phat
7.

Pé€ tién viéc nghién ciiu, ta dua vio cdc bién phu yi, ya,
y3 nhu sau:

y1 = (12x; + 9%, + 15x3) — 125 (I¢i nhuan trtr mdc qui
dinh).

y2 = (3% + 3x2 + 4x3) — 40 (lao dOng trtr muc qui
dinh).
y3 = (5x; + 7% + 8x3) — 55 (vdn dau tu trir mic qui
dinh).
Doyi(i=1,2,3)cao th& nhan gia tri duong (+) hay 4m
(-) nén ta thay mdi bi€n nay bing hiéu hai bi€n khong Am:
Yi=yi =y vOiy .y 20
Yo =Y3 -y, VOi yiig, 20
Y3 =y3-Yys V6i y3, y; 20
Quan hé giita cdc bién trén c6 thé viét:

. {yi néuy; >0 _ {Iyilnéuyiéo
1:

y

0 néu trdilai 0 néu trdilai

R6 rang nhu vdy y; biéu thi phan duong clia bién y;,
con y; bi€u thi phan 4m clia bién y; (tuong tng véi dau + va
dau -).

Vé6i nhitng bién phu nay, vé mit todn hoc muc tiéu da
néu trén c6 thé dién dat bing phuong trinh ham muc tiéu sau:

)

S1r pheam Ky
*
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Z =5y, +2y5 +4y, ++3y; — min
Ghi chi: Vi sé khong bi phat néu I¢i nhuin dat hon 125
va mic dau tu it hon 55, nén cdc bién y; va y; khong c6
mat trong ham muc tiéu.

e 2 g 2, . « A A A ~

bé chuyén bai todn qui hoach nhiéu muc ti€éu vé md

hinh QHTT, ta can dua cdc bi€n phu vao cdc rang budc. Vi
du:

¥1= y;r - y;: 12X1+ 9X2+ 15X3—125
Hay:
12x1+ 9% + 15x3 = (y] - y;) =125

Tuong ty nhu vay.doi v6i y, va ys. Cudi cling ta nhan
dugc mo6 hinh QHTT nhu sai:

<l> Z=5y; +2y, +4y, ++3y; — min
12X, +9x, +15x, €y, -y;)=125
<2> 5%, +3%, +4x5-(y, <y,) =40
5%, + 7%, +8%5 -(y;3 -y30.555

<3> xjZO,y;ZO,yi20V6ij:1,2,3;k=1,2,3.

Gidi bai todn QHTT trén bing phuong phdp don hinh, ta
nhin dudgc phuong 4n toi wu nhu sau: X1 =25/3; x,=0;
X3 =5/3; Véi y; =0, y;=0, y5 =25/3, y;=0, y; =0,
y3=0.

Ta nhin thay:

yi=yi -y;=0-0=0

Thir vién Trirong BH Swe pham Ev thudt TP.HM
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Y2= Y5 - yg:25/3—0:25/3:8§>0

y3=y3 - y3=0-0=0

Tic la:

e Muc tiéu thif nhit vA muc tiéu th¢ ba hoan toan thod
mén (y;=y3;=0)

e Muc ti€u tht hai di vugt midc qui dinh
(Y2= Y :8%: 8,33). Tifc 1a s6 lao dong vudt qui dinh 1a
833 ngudi §o; v4i 4000 ngudi qui dinh.

Lugng phat do vi-pham muc ti€u lao dong 1a Z = 16%.

I1.8.3. Bai todn qui heach nhiéu muc tiéu c¢é vu tién

Trong thuc t&€ c6 nhiéu irfing hop bai todn qui hoach
nhiéu muc tiéu, nhung yéu cau cSmiic vu tién cdc muc tiéu
khdc nhau. P€ tién khdo sit, ngusi yéu cAu phai dit thi tu
muc uvu tién (vi du mic vu ti€n 1, mic voficn 2,..).

V6i tinh hudng dé truc hét ta tp trilne vao viéc dat
dudc cdc muc tiéu uu tién mifc 1 — Sau khi c6 81 gidi doi véi
cdc muc tiéu ¢6 mic vu tién 1, ta xét tSi cdc muc tiéu & mic
vu tién ti€p theo.

Khi xét cic muc ti€u cung vdi mdc uu ti€n, cich ti€n
hanh nhu di 1am & phan truc (muc 11.8.2).

Trong phan nay ta s dung phudng phép tuin tu dé giai
bai todn Qui hoach nhiéu muc tiéu cé uu tién.

)
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No6i dung phuong phdp tuin tu:

Thyc chat clia phuong nay 13 gidi mot ddy cdc bai todn
QHTT theo cdc giai doan:

a) Giai doan 1

Chi dua vao mod hinh QHTT cdc muc ti€u c¢é mic vu
tién 1 va 4p dung phuong phdp don hinh d€ gidi bai todn. Néu
13i gidi (phuong phdp t8i uu) 1a duy nhat thi ta ditng qud trinh
gidi ma khong can xem xét ti€p cdc muc tiéu con lai. Trudng
hdp c6 nhiéu 15i gidi tng vdi cling gid tri t6i wu ham muc tiéu
Z" thi ta chuyén sang giai doan 2 va dua vio md hinh cdc
muc tiéu § muc e tién 2.

b) Giai doan 2

Trong trudng hgpean chuyén sang giai doan 2, ta phan
biét cdch x& Iy trén cd sGeid tri cia haim muc tiéu Z  tinh
dudgc & giai doan 1 nhu sau:

Né&u Z- = 0: tic 12 moi bicr phu biéu thi do 1éch giira
gid tri cua cdc muc tiéu ¢6 mdc vu tién 1 va muc tiéu tuong
ting véi ching phadi bing 0 (moi mycdién déu dat dugc).
Trong trudng hgp nay, moi bién phu cé thé€ joai bd khdi md
hinh & giai doan 2. Trong md hinh giai doan 2 ¢ic rang budc
ding thifc chita cic bi€n phu dudc thay thé bing cic rang
budc ding thitc hay bat ding thic ddi vdi cdc muc tiéu c6
mic vu tién 1 nhim d€ ddm bio diéu kién ti€p tuc dat dugc
cdc muc tiéu ¢ muc vu tién 1.

Néu Z* >0 thi & giai doan 2 chi thém vao md hinh da
thi€t 1ap & giai doan 1 cdc muc tiéu c6 mic uu tién 2, nhung
sau d6 can thém vao rang budc phan 4nh gid tri hAm muc tiéu
clia giai doan 1 bing Z" - (Rang budc niy cho phép ta loai trir
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khdéi ham muc tiéu giai doan 2 cédc sd hang lién quan tdi cdc
muc tiéu c6 mic vu tién 1)

Sau khi gidi theo thuit todn don hinh, néu thdy mo hinh
nhan dugc c6 nhiéu 13i gidi, ta ti€p tuc lip lai cdc giai doan
ti€p theo cho cdc muc tiéu c¢6 mifc uu tién thap hon.

Vi du: Ta quay trd lai bai todn nhiéu muc tiéu khong c6
uu tién & phan trude. Tir két qué gidi bai todn & phan 11.8.2,
gidm doc xi nghiép khdng chip nhin phuong 4n st dung ting
thém nhan‘c lao dong (ting trén 20% =~ 833 ngudi). Vi vay
ong ta da datlai muc tiéu cda bai todn 13: vu tién hang dau 12
tranh ting luc lUdng lao dong va trdnh dau tu qua mifc — mifc
wu tién 1, va midc 04 tién 2 12 gitt 1gi nhudn tdi thiéu 125tr.d
va tranh giam lao dong dudi mic 4000.

V6i quyét dinh hai mgc wu tién nhu vy, cing véi qui
dinh hé s6 phat nhu & bing 27 ta thanh lap dudc bang s6 liéu
cho bai todn qui hoach nhiéu myc.&iéu c6 vu tién nhur & bang b.

Béng b)
., S 2 h/(’ .
M uu AP | Moc muc tiéle | Heé s8 phat
tién A | B C
513 |4 <40 2
Mic 1 (x100LD)
517 ] 8] <550a) 3
, 129 |15] >125@a) 5
Miic 2
5 | 3 | 4 | >40x100LD) 4

Theo nhitng s6 liéu cho & bing b, thi § giai doan 1 chi
¢6 hai muc tiéu & mdc vu tién 1 dudgc dua vao mo hinh bai
todn QHTT. Tuong ty nhu cdch 1am d6i voi bai todn nhiéu
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muc tiéu khong wu tién & phan 11.8.2. (D€ so sdnh v6i md
hinh ma ¢4 4 muc tiéu c6 cling mifc uu tién trong phan 11.8.2.,
ta gitt nguyén chi s& dudi clia cdc bi€n phu) Lic nay ta c6
mo hinh bai toin QHTT nhu sau:

<l> Z=2y;+3y; —> min

5%, +3%, +4x; —(y; —y,) =40
9> 1 2 3= (Y2 —Yy2)

<3> %20, ¥, 20, y, 20, j=123; k=23
St dung phisfong phdp don hinh, ta nhin dugc 161 gidi
y3 =0, yi=0vaZ =0, tic 12 2 myc tiéu & mifc vu tién 1
déu dat.
Vi d4 c6 cdc phuong d1.6x, X2, X3) thod cdc diéu kién:
5x1 4+ 3%x0 + 4 x3 <40
5x1+ 7Xo + 8 x3<55
X120,%x,2>20,%x320
do d6 & giai doan ti€p theo, hai muc tiéu ¢é.mic wu tién 1
dugc ding nhu nhiing rang budc d€ ti€p tuc dat'cic muc tiéu
d6. Cac rang budc nay phan ddm bdo y; vay,; bing khong
va bi loai bd khdi mo hinh.
Sau khi loai bé y; vay;, dong thdi thém vao cdc muc
tiéu ¢ mdc vu tién 2, m6 hinh bai toan QHTT giai doan 2 la:

<> Z=5y, +4y, — min
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12x, +9%, +15x5 —(y; —y;) =125
<2> 15X, +3x, +4x5;-(0-y,)=40
S5, +7x, +8x5 —(0—y53)=55

3> x;20;y; 20y, 20; j=1,2,3 k=1,2,3

Dung phuong phip don hinh d€ gidi ta nhin dugc
nghiém duy nhdt x; = 5, x, =0, x3 = 3,75

y, =0,y; =875y, =0, y; =0
V82" =43,75

Do 15i gidi 13duy nhat, nén qud trinh gidi két thic véi
X = ( X135 X2: x3) = (5570, 3,75) la phuong an to1 wu clia toan
bd bai todn.

RO rang v6i 1i gidi niy.thod man diy di cd hai muc
tiéu ¢ muc vu tién 1 va mot trong hai muc ti€u § mic vu tién
2 (khong gidm so lao dong hién co(y, = 0)). Gan dat muc tiéu
vu tién 2 con lai (thi€u 8,75) tic 1gi nhiian > 125.
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III. QUI HOACH PONG

II1.1. Khdi niém

Qui hoach dong l1a mot trong nhitng phucng phap tdi
vu hién dai, ¢6 pham vi ing dung rat rong rdi nhu: cdc qué
trinh k§ thudt cong nghiép, t6 chic sdn xuit, k€ hoach hod
kinh t&, vat 1y, sinh hoc, quan su...

Do&viugng clia qui hoach dong 1a cdc qud trinh t6i wu
nhiéu budc, dic biét 1 cdc qua trinh phat trién theo thdi gian.

Qui hoach déng dugc nha todn hoc M§ R. Bellman dua
ra tif nhitng nim 50 ¢cta th€ ky XX va nhanh chéng dugc dua
vao 4dp dung trong thie4¢, né di trd thanh mot cdng cu todn
hoc quan trong, ngudi ta hay goi 12 nguyén tdc t6i uu. Nguyén
tdc t6i wu cia Bellman c6 hai‘tinh chit quan trong 1a: tinh don
gian va tinh tudng minh, vi vay né duge chd y dic biét.

Ngoai nguyén tic t6i wu, qui hoach dong con c6
nguyén tic thit hai cling khong kém phin quan trong dé 1a
nguyén tic 1ong bai todn tdi wu dang xét Vo mot ho cdc bai
todn tuong tu.

Viéc 4p dung nguyén tic t6i vu va nguyéntic 1ong din
dén cdc phuong trinh ham truy todn d6i véi gid tri (61 wu. Nhg
nhitng phuong trinh ham truy todn thu dugc cho phép ta l1an
lugt 14p ra cac diéu khién t6i wu cho bai todn xuit phat.

Diéu ding quan tAm & day la bai todn tinh todn diéu
khién cd qué trinh dugc chia ra thanh mot diy cdc bai todn
tinh todn diéu khién don gidn hon cho céc giai doan cla qud
trinh.
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I11.2. Phuong phap phuong trinh truy toan

II1.2.1. Bai todn phan phdi

Gi4 st ta c6 nhiéu tai nguyén khdc nhau nhu: nhién
liéu, tién, thi€t bi mdy mdéc, nhan Iyc..Mdi loai tai nguyén
trén c6 nhiéu cich st dung khdc nhau va tit nhién s& din dén
nhiéu hiéu qui khong giong nhau.

Van dé dit ra 1a: cin phan phoi cdc tai nguyén d6 nhu
th€ nao d€hidu qua s dung I 16n nhat.

D& gidtiquyét van dé dit ra trén, ta xét qué trinh phian
phdi mot tai nglyén vdi trit lugng clia tai nguyén d6 1a a va
c6 n cach st dung. Bai todn dit ra nhu sau:

Néu st dung x;"don vi theo cdch thit i (i = 1:N) thi s&
dudc hiéu qua do bing him o; (x;). Hiy xdc dinh s6 don vi x;
can diing theo mdi cach i d€ tGng hiéu qua 13 16n nhat.

M5 hinh ctia bai todn c6 dang:

N
maxZ(pi(xi):maXR(xl,xz,....,xn) (3.1)
i=1

X, =a (3.2)

1

M=

Il
—

xi>0,i=1,2,..,N (3.3)
Trong dé x; va ¢; (x;) 1a nhitng dai lugng thudng c6 don
vi do khac nhau.
Do 16n cia hiéu qud phu thudc vao trit lugng tai
nguyén (a) va vao qua trinh chon Iya (N).

111.2.2. Phuong phap phuong trinh truy toan

DPé€ nghién cifu bai todn trén, ta 16ng né vao mdt ho cic
qué trinh phan phdi nao d6. Nhu vay thay cho mot bai todn
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véi s6 lugng tai nguyén cho trude (a) va sd cdch st dung cd
dinh (N), ta xét mot ho cac bai todn ma trong d6 a va N thay
ddi, titc 1a ta chuyén qud trinh tinh thanh qud trinh dong.

Vi cuc dai cia ham R (xy, X2,..., Xn) chi phu thudc vao va
N. Né&u goi gid tri t8i uu cla bai todn 1a fy(a) thi:

fn(a) = max R (x4, Xa,..., XN)

Trong d6 x; thod man (3.2) va (3.3). Khi N thay ddi, ta
hay tim mdi lién hé gifta cdc ham fx(a). Vi & day fi(a)= @i (a)
nén cé thé’ndi ro hon 1a: bidt ¢; (a) vdi a thay d6i, hay tim
m61 lién hé giﬁ'ﬂ fz va fl,... fN va fN-l-

Gid thiét 0% xy < a la lugng tai nguyén quyét dinh déi
véi qud trinh th N Khi d6, bat ki xy nhu thé nao, sd lugng
con lai (a-xy) s& dugc swdung d€ sao cho nhan dugc thu nhap
cuc dai cua (N-1) qud trinfieon lai.

Vi thu nhap t6i vu ctia (N-1) qué trinh theo dinh nghia
12 fx.i(a- xN) nén sy quyét dinh x{.cho qud trinh thit N di dén
thu nhap téng cong ddi v6i N qua trinh |3:

ON (XN) + On-1 (a<xn)

Phuong trinh truy todn la:

N
fy(a) = max{R(x|,X,,...x,)| D_x; =a, x; 20,i<L:N
j=1

N-1
in =a—Xy, X; 20,i=1:N-1

= max max{R(xl,xz,...,xn)
i=1

0<xy<a

N-1
= max oy (x,)+ max{chi(xi)

0<xy<a ;
N i=1

N-1
in =a—Xy, X; 20,i=1:N-1

i=1
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Tu do ta suy ra:

fy(a) = max {(pNXN +fy_ (a— XN)} N=2,3,. @34

0<x\<d

R6 rang ta dd dua bai todn cuc tri clia N bi€n vé N bai
todn cuc tri mot bi€n va phuong trinh (3.4) goi la phuong trinh
truy todn ctia qui hoach dong. P6 1a y d6 co ban ciia phudng
phédp qui hoach dong gidi bai todn cuc tri bing phudng phap
phuong trinh truy todn.

Cu h¢ 1a: Biét fi(a) = ¢ (a), dua vao phuong trinh truy
todn (3.4) tatim dugc f(a), sau d6 thay f>(a) vao (3.4) ta tim
dudc f3(a),.... Cinbu vay téi khi tim dugce fn(a).

Co sé& clia viée 1am nhu trén 13 nguyén li t6i vu tdng
quat.

II1.2.3. Cdc nguyén tic cd ban cia QHP

Qui hoach dong 1a qui foach ting giai doan clia qua
trinh nhiéu giai doan, ma trong docimg giai doan ta chi t6i wu
hoa moét budc.

Tuy nhién khi qui hoach mot qué tinh nhiéu giai doan,
& mdi budc ta phai lua chon diéu khién trénco sd khong chi
xuat phdt tir 1¢i ich ctia chinh budc d6 ma tir Igideh chung ctia
toan by qua trinh.

Tu y twdng trén qui hoach dong c6 nhitng nguyén tic
cd ban sau:

NT1: Nguyén tdc ddnh sé cdc giai doan tit dudi lén

D6i v6i giai doan cudi ¢6 thé 1am cho né t&t nhat ma
khong lo hau qua. Khi d6 giai doan nay trd nén &n dinh va ta
c6 thé xét giai doan tru6c d6, va ci ti€p tuc cho téi ldc tim
dudc giai doan dau clia qud trinh.
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NT2: Thong s6 hod bai todn

O giai doan sdt giai doan cudi cing, ta chua bi€t két
qua nén ta phai dit gid thi€t cho giai doan nay, r6i tng véi
gia thiét d6 ta tim diéu khién tdi wu cho giai doan cudi cuing.

& céc budc khdc cling tuong ty nhu vay. Do d6é qua trinh
diéu khién t6i wu s& phu thudc vao cic thong sd dic trung cho
két qud & budc trudc.

NT3: Nguyén tdc long

Long’bai todn ban diu vao mdt bai todn rong hon hay
vao mdt ho cd¢ bai todn va do d6 bai todn ban dau 12 mot
trudng hdp riéng ¢ud ho bai todn.

Ho bai todn nhd ¢6 cdc thong s6 nén gidi dugc. Ta sé
thir k&t qua clia bai (040 v6i cdc thong s& khdc nhau cho t6i
ldc dugc thong s& tng vGi bai todn xudt phat thi dirng lai.

NT4: Nguyén tdc t6i uu (Bellman)

Ding diéu t6i vu c6 tinh chat13: du trang thdi ban dau
va diéu khién ban diu c6 dang nh'th& ndo thi diu khién
ti€p theo ciing 12 t8i vu dodi vdi trang thai thu dugc trong két
qud tdc dong nhitng diéu khién ban dau.

II1.3. Qua trinh nhiéu giai doan va phuong trinh
ham

II1.3.1. Qu4 trinh nhiéu giai doan

Gid st cin xét mot qué trinh gdm n giai doan, ta ddnh
s6 bit dau tir giai doan cudi dén giai doan dau tién:

L T L p<k)¥p_“‘;?2. 522 p_“lp_@
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e 2 . A 2 N . e A ~ A
bé xac dinh mdt qué trinh n giai doan, ta can 6 y€u to:

1. Vecto trang thai

Gia su vectd trang thdi tham gia vao qua trinh § giai
doan n (chinh 13 trang thdi ban diu clia qud trinh) s& 1a
p(n) = (p1(n),..., ps(n)).

Khi giai doan n két thic, ta nhan vectd trang thai
p(n -1) = (pi(n -1),..., ps(n -1)). Ta goi day la trang thai ban
dau cda giai doann -1.

2. Vecto diéu khié€n

D6i véi giaiidoan n, trang thdi thu duge p(n - 1) khong
chi phu thudc vao tiang thdi ban dau p(n) ma con phu thudc
va vectd diéu khién qtw) = (qi(n)...., q:(n)).

Ta goi hé vectd (q(n)g(n - 1), ..q(1)) 12 mot chién lugc.
3. Phuong trinh cua quaitrinh

Néu p(k) va q(k) di dugc xde.dinh va chon thi ta thu
dudc trang théi xdc dinh p(k-1)

C6 mdi quan hé ham:
p(k —1) = T{p(k),q(K)}.k = L,...,n.

4. Rang budc cua qud trinh

Ngoai phudng trinh ctia qua trinh, p(k) va q(k) con phai
thod man cdc rang budc ctiia qua trinh:

R, (p(n)....,p(0);q(n),...,q1) 20,1 =1,...,m

5. Ham muc tiéu cua qui trinh

Ham muc tiéu cua qué trinh ki hiéu f(p(n), .., p(0);
q(n),...q(1)).

Thie vién Trieong DH Sie pham Ky thudt TP.HM

94 http://www. thuvienspkt.edu.va




Trong nhiéu trudng hgp, haim muc tiéu con duge ki
hiéu:
n

> g (p(k),q(k))

k=1

6. Cac thong so cua qud trinh

Thong s6 clia qud trinh 13 nhitng hiing s6 xdc dinh qué
trinh. Né&u xdc dinh chinh xdc cdc thong sd thi c6 thé xac lap
dudc mdidquan hé giita chién luge t6i uu va qué trinh, do d6
c6 thé nhan bict hai qud trinh cing mot ho hay khong?

Néu chung ciing mot ho thi c6 thé dua trén chién ludc
t61 uu clia qud trinh’irée ma suy ra chién luge t8i vu clia qua
trinh sau.

1I1.3.2. Xay dung phugng trinh ham

Ki hiéu fi(p(k)) 1a k&t qui 61 da cla k giai doan néu
trang théi vao 1a p(k) va dung chieh:lirde t6i uu.

Chia qu4 trinh k giai doan ra thahh hai phan: giai doan
k va k-1 giai doan con lai, gia st k-1 giai, doan con lai dugc
diéu khién t&i uu.

Ta ky hiéu g (p(k), q(k)) 1a két qua § giai-Goan k.

Ap dung nguyén tic i uu ta ¢6 thé 1ap luan vhu sau:

Duing diéu khién q(k) nao dé cho giai doan k thi k&t qua
cia k giai doan la gy(p(k), q(k))+ fi.i(p(k-1)), nhung theo
phuong trinh clia qué trinh thi:

p(k-1) = T(p(k), q(k)).
Vay ta c6 thé viét két qua clia ca k giai doan 1a:
gk(p(k), q(k)+ fi. 1 (T(p(k), q(k)) (3.5)
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Ta chon q(k) sao cho dat max cua (3.5), d6 chinh la
fi(p(k)). Tr do ta co:
f (p(k) = I(rll(g({gk (p(k),q(k)) + £, (T(p(k),q(k)))} (3.6)

Phuong trinh (3.6) con goi la phudng trinh ham qui
hoach dong.

Cho fy(p(0)) = 0, thi tr phuong trinh ham (3.6) ta xdc
dinh dugc f(p(t)), t = 1,2, .., dén khi ta nhan dudc f,(p(n)) thi
bai todn dwgc gidi xong.

II1.4. S6.dd tinh todn

Viéc gidi 1@ 1 bai todn qui hoach dong dwa vao
phuong trinh ham (3:6), theo trinh tu sau:

1. Vi€t phuong tritth ham cho trang thii cudi cung
cuia qué trinh
Goi fi(p(1)) 1a gid tri cyc daiclia hi€u qua & budc nay:
f,(p(1) = rgg;c{gl (p(1),a( D).+ £, (p(0))}

Tim g;(p(1), q(1)) tr bd rGi rac cde’gid tri clia né véi
mdt s6 cdc gia tri xdc dinh p(1) va q(1) w0 wién chdp nhan
dudc tuong Ung.

Vi fo(p(0)) = 0 (hiéu qud khdng c6 vi qua trinh dd két
thidc), nén:

f,(p(1) = maxg, (p(D),q(1))

2. Xét budc thit hai

Goi fr(p(2)) 1a gié tri cuc dai clda hiéu qua trong cé hai
budc 1 va 2 véi trang thdi p(1) & diu budc 2 va v6i quyét dinh
q(D).
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Luc nay ta c6:
£(p(2)) = max{g, (p(2),4(2)) + £, (p()}

3. Ti€p tuc quéd trinh cho téi buéc thit n

Ta c6 fu(p(n)) 12 gid tri toi wu clia n budc.

ITLS. Cac vi du

Vidu 1

Can chuyén chd hang hod tir thinh phd A dén thanh

phd B. Mangtuy&n dudng ndi hai thanh phd dudec mod td trén
hinh.

Ta ddong nhdt A=1,B =10
Trén hinh:

e Dinh clla mang tudng ing vdi cdc thanh phd, cic day
cung cia mang biéu thi cung dudng.

e Chi phi chuyén chd tir thanh phd's (s = 1, 2,..,9) dén
thanh phd j (j = 1, 2,..,10) dugc biu thi trén cdc cung clia
mang.
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Yéu cau: Hay tim hanh trinh néi hai thinh ph A va B
sao cho tong chi phi chuyén chd 12 nhé nhat.
Gidi
Ta chia tip tit c4 cdc dinh thanh 5 tap con:
e Tapcon 1 gbm dinh s& 1: {1}
e Tap con 2 gdm cédc dinh c6 cdc cung di tir dinh 1 vao
ching: {2,3,4}
e Tép con 3 gdbm céc dinh ¢ cdc cung di tir cac dinh
tap con 2 vig ching: {5,6,7}.
e Tap com 4 gdm cédc dinh ¢6 cdc cung di tif cac dinh
tap con 3 vio ching;{3.9}.
e Tap con 5 gonvedc dinh ¢6 cdc cung di tif cac dinh
tap con 4 vao chiing: {1 0}.
B4t cit hanh trinh ndo di%ir thinh phd 1 dén thanh pho
10 déu chita 4 cung dudng. MOiCung trong ching ndi 2 dinh
thudc 2 tdp con tudng ng. Vi vdy qud trinh gidi bai todn tim
hanh trinh t6i wu dugc chia ra 4 giai doan,
Nguyén tic cia hé diéu hanh 13 dinh s0 cdc giai doan
tor dudi 1€n. Ta dua vao cdc ky hi€u sau:
e n: ky hiéu budc (giai doan), §dayn=1,2,3, 4.
e f,(s): chi phi nhd nhat d€ chuyén hang tir thanh phd s
dén thanh phé cudi cing néu dén thanh phd cudi cing con
n giai doan
e j.(s): ky hiéu thanh phan ma tir thanh phd s cin di
qua dé dat dudc chi phi nhd nhat f,(s).
e ¢y chi phi chuyén chd hang tir thanh phd s dén thanh
phd j.
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Y nghia cdc ky hiéu nhu sau:
f: thé hién ham diéu khién
s: trang thdi clia hé thdng

n: chi s6 mang thong tin dong vé6i ¥ nghia 1a tir thanh
phd s dén thanh phd cudi cling con n budc.

Ta c6 ngay fp(10) = O vi khong c6 chd hang tir thanh
phd 10 di.

Xét 1= 1: Hang c6 thé 14y tir thanh phd 8 hoic 9. Tic

la:
£1(8) = cg.10°4y(10) =5+ 0= 5,5 = 8, ji(s) = 10

£1(9) = cot0+ fo(10)= 3+ 0=3,5 =9, ji(s) = 10

Xétn =2: Ta phdi dita ra cdc gid thiét v€ vi tri ¢6 hang:

v' Gié thi€t 1: hang & thadh phd 5

v' Gi4 thi€t 2: hang & thanh §40 6

v Gid thi€t 3: hang & thanh pho 7

Lic do6 ta c6:

o fos = mjin{cis +1,(8),c5 +1,(9)f = mjin{9 +5,8+3}=11
s=5,j2(5) =9

o fe =Coo +1(9)=5+3=8,5=6,j2(6)=9

o ) = mjin{cm +1,(8),¢y9 +1,(9)} = mjin{7 +5,12+43}=12

s=7,j2(7) =8

Tuong tu nhu vay khi xét n = 3, n= 4. Qua trinh va két
qua tinh todn dudc trinh bay dudi dang cdc bang sau:
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n=1

=
Il
=

10 f1(s) Ji(s)
8 5+0 5 10
9 3+0 5 10
8 9 f(s) J2(s)
9+5 | 8+3 11 9
5+3 8 9
T+5 | 12+3 12 8
S 6 7 fa(s) | ja(s)
2 3+ 11 N4+8 12 9
3 1+11 | 6+8 12 9
4 4411 6+8 14 +12 14 8
2 3 4 f4(5) | Ja(s)
1 4+12 | 11+12 |3+ 14 16 2

Vay téng chi phi nhd nhat 1a f4(1) = 16 va hanh trinh t&i
vula 122> 629> 10.
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Vi du 2: Gidi qui hoach dong:

4
Zgi(xi) — max
i=1

4

D x; =60

i1
xi=0,1=1,2,3,4
Vi 0 liéu dudc cho & bing sau:

Sl g £ g3 g4
0 0 0 0 0
15 %)6 30 24 18
30 46 36 40 52
45 62 54 60 64
60 80 74 90 78

Gidi
Ap dung cong thic:
(@) = max {g, () + i (@=x,)]

o :
Vi fo(0) = 0, a bién ddi tir 0, 15, 30, 45,°60; k bién d6i
tir 1, 2, 3, 4. ‘

Véik =1 ta co:

£1(0)=g1(0)=0

fi(15) = g1(15) = 16
£1(30) = g1(30) = 46
f1(45) = g1(45) = 62
£1(60) = g1(60) = 80
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Véik =2 ta co:

f,(15) = Oina)is{g2(0) +1,(15); g,(15) + f,(0)}
_x2S

=max {0+16;30+0} =30
f,(30) = Ognazgo{gz(O) +1,(30); g, (15) + £, (15); g, (30) + £, (0)}
_X2_

= max {0 +46;30+16;36 + 0} = 46
f,(45) = Oina)is{gz (0)+1,(45); g, (15) +1,(30);
,x2§

g,(30) +f,(15); g, (45) + f,(0)}
= max {0 +62;30 +46;36 +16; 54+ 0} =76
f,(60) = X \2510) + £,(60); g, (15) + f, (45);
g,(30) + f, (30)3g, (45) + f, (15); g,(60)+f,(0)}
= max {0+ 80;30 + 62,36 + 16:54 +16; 74 + 0} = 92
Véik =3 taco:
f,(15) = Og;l;s{g3(0) +1,(15); g5(15) + £, (0)}

= max {0 +30; 24 + 0} = 30

f,(30) = Ozna)éo{g3(0) +1,(30); 2,(15) + £, (15); 2,(30) + £, (0)}
_x3s

= max {0+ 46,24 + 30,40+ 0} = 54
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f;(45) = oina)is{& (0)+1,(45); g,(15)+1,(30);
,x3§

25(30) + £, (15); 2,(45) + £, (0)}
= max {0 + 76; 24 + 46; 40 + 30,60 + 0} = 76

£5(60) = Oznaxéo{g3 (0) +1£,(60); g5(15) + £, (45);
_x3§

25(30) + £,(30); 25(45) + £,(15); 2,(60) + £,(0)}
= max {0 +92;24 + 76; 40 + 46; 60 + 30;90 + 0} = 100

Véi k&4 ta c6: ta xét ngay vdi a = 60 vi khong cin cdc
gia tri trung giaw ciia fy(a) véi a < 45.

£,(60) = Ognauéo{g4 (0)+£5(60); g,(15) + £5(45);
_x4S

24(30) +5(30);2,(45) +£5(15); g,(60) + 15 (0)}

=max {0 +100; 18+ 76,52 + 54; 64 + 30; 78 + 0} = 106
T&ng hgp ta cé:
f4(60) = 106 tng v6i x4 =30 va f3(30)
f3(30) = 54 tng v6i x3= 15wa > (15)
f,(15) = 30 tng v6i x,=15 vax; =0
VAy ta c6 phudng 4n toi vu:
x1=0; xp=15; x3=15; x4=30; £, (60) = 106
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IV. SU DUNG MATLAB PE GIAI
CAC BAITOAN QHTT

IV.1. Céc tinh todn vé ma tran

Nhép ma tran

Mot ma trin tdng quat c6 dang:

aj aQp ey,

as.a,, - a
A(le’l) _ | g2 2n

Ay Ay Weln

VG6i  m -1as6 hdng clia ma trin
n -1a s6 cot chama trin
A - Tén clia ma tran
a - tén ctia phan tif ciama tran
(mxn) - goi la kich thudc citama trdn

Phin tif tong qudt cia ma trin ki hiéu 1. 4,

Viéc nhap ma trin dugc ti€n hanh theo 1énh sau:

>>tén_MT =

[a” Q,, 0,38, 8y vt Bypyeeee ;8 8., amn]

tic 12 nhdp theo hang, trong mot hang - mdi phan tit cdch
nhau mot khodng triing, cdc hang - phan cdch nhau bdi ddu
chdm phdy “;”
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Vidu
1 23
Can nhiap ma trin A=|4 5 6/, trong MATLAB
78 9
thuc hién nhu sau:
>>A=[123;456;789]
ans =
1 2 3
4 5 6
7 8 9

IV.2. C4c phéytinh va ham chuin vé ma tran
TINH TOAN TREN GAC PHAN TU MA TRAN

Do6i khi chiing ta cin tnty. xuit dén titng phan ti¥ cla
ma tran, viéc truy xuit nay c6 thé thuc hién thong qua chi s6
cla cdc phan tif theo phuong thifc:

<Tén ma tran> (Chi s& hang, chi s&§€o1)

Vi du: nhip ma tran

>>x =[2 -1 1]
>>b = x(1) + x(3)
b=4

Vi du: nhap
»a=[12;34]

a=
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» b=[5 6; 7 8]

b=
5 6
7 8
» ¢ =a(1,1)+b(1,1)
c= 6
» d=a(1,2)+b(1,2)
d= 8 A :
MOT SG.PHEP TINH MA TRAN
Phép cén,é?i(if) cdc ma tran (Dung todn tit + , - )
» c=a+b b
c=
6 8
10 12

Phép nhdn cdc ma trdn (Dung Z‘;();d‘n.n?[ nhdn - *)

» d=a*b

d=

19 22

43 50

Phép chuyén vi ma tran (Dung ddu nhdy don)

» e=a'
e=

1

2 4
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Phép 1dy ma trdn nghich ddo (Dung ham inv(x))

» f=inv(a)
f=
-2.0000 1.0000
1.5000  -0.5000

Phép chia hai ma trdn (Dung todn tit chia /)

Trong toan hoc khong dinh nghia phép chia hai ma
tran, tuy nkién trong MatLab chiing ta c6 thé thuc hién phép
tinh chia nhusau:

» g=alb

g =
3.0000 -2.0000
1.00 -1.0000

Thuc chat ctia phép tinh niy nghia 1a: nhdn ma trén a
vJi ma trdn nghich ddo ctia ma trdn b-aihur sau:

» h = a*inv(b)

h =
3.0000 -2.0000
2.0 -1.0000

IV.3. Cac cach nhap ma trin khac

Nhip ma trin hang (Cdc phan tif cich nhau mot
khodng tring)

Vi du:
»x=[123456]
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1 2 3 4 5 6

Nhiap ma trdn cot (Cdc phan t& phan cich nhau bdi
dau cham phdy “; ©)

Vi du:
» X =[1;2;3;4;5;6]

X =

AN N B~ W

Nhép ma trdn hang THEO QUY LUAT
x=[PT dau: quy luat: gi4 tri cia PTcudi]

Vi du: Can nhip ma trin hang c6 dang;
x=[1 1.5 2.0 2.5 3.0 3.5 4.0],

Phan ti dau c6 gid tri bing 1, Quy luat 1a: phdn tit sau
bdng phdn tit trude dé cdng vdi 0.5, Gid tri 16n nhat cé thé
c6 clia phan tir cudi biing 4, trong matlab thuc hién nhu sau:
» X =[1:0.5:4]

X =

1.0000  1.5000  2.0000  2.5000  3.0000  3.5000
4.0000
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Can chi y 1a trong cdch nhip trén tlly thudc vao quy
luat ma s phan tif clia ma tran s& khac nhau va gid tri cudi
cting khac nhau, vi du:

»x =[1:1.5:4] % quy luit la cOong thém 1.5
cho phan ti ding sau

X =
1.0000 2.5000 4.0000
» X =[1:24] % quy luat 12 cong thém 2 cho phan tif ditng sau
X =
1 3

» X = [1:2.5:4] % quy luat 1a cong thém 2.5 cho phin
tu ding sau

X =
1.0000 3.5000
»x=[1:4] % quy luat 12 cong thém 1 cho phin ti ding

sau
X =
1 2 3 4
Ghép cdc ma trdn (ma trén khoi)
Vi du:

»a=/[12;34]
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»a=|aa]
2
1 2 1 2
3403 4
» b=[12;34]
b=
1 2
34
» ¢ = [b;b]
=
1 2
3 4
I 2
3 4 NS
IV.4. Mot 56 ham chugin cd ban tring phép tinh ma
tran R

oS

a=
1 2
3 4
» length(a)  %trd vé s& phan ti 16n nhat theo hang hoic
cot
ans= 2
» b =[aa]
110 Thar vién Trieong BH Sir pham Ky thudt TP.HM
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b=
1 2
3 4
1 2
3 4
» length(b)
ans =
4

» size(a) %Tri V€ kich thitdc (mxn) clia ma tran
ans =

2 2 9% ma tr‘éf’h‘j’fa,ﬁc':é kich thuéc 2x2 (hai hang x hai

cot)
» size(b)
ans = \ P
4 2 %ma trin b ¢6 kich th&%;q.“{ATXZ (b6 hang x hai
cot) &G

» [m n]=size(b) %LAy kich thitdc clia ma trurl gan va hai
bi€n m va n

m-=

» det(a) %tim dinh thic cia ma trdn vuong a

ans =
-2
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zeros(m,n) — tao ma trin mxn vdi cdc phan ti bing 0.
Vi du:

» zeros(4,1)

ans =
0
0
0 &
%),
0 \\/‘:,:}.
¥

\i‘i;. L .
eye(n) — tao ma zan don vi kich thude nxn
@

Vidu \\ )

\‘;\
» eye(4) Q\
‘\2:;&} .
ans = &2,
s
I 0 0 O h - N
0 1 0 0 R4
\1\5 P
0 0 1 0 &
&,
0 0 0 1 N
N
A . 4 PR e N
ones(n) — tao ma tran kich thudc nxn vdi tat ca‘{‘\ A

bing 1, vi du:

» ones(4)
ans =
1 1 1 1
I 1 1 1
1 1 1 1
1 1 1 1
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diag(a) — tao ma tran cOt tir dudng chéo chinh cda a, vi du:

»a=[123456;789]

a=
1 2 3
4 5 6
7 8 9
» diag(a)ﬂ
ans =
1
5
9

diag(a,k) — tao ma trin C(f)‘t':tl) dudng chéo thi k clia a, néu k
>0 1a dudng chéo nim trén dudng chéo chinh, néu k <0 —
nam dudi dudng chéo chinh, vi du:’;,

» diag(a,l)

ans =
2
6
» diag(a,-1)
ans =
4
8
a(:,k) — tao ma tran cOt ti cOt thi k cla ma trin a, vi du:
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» a(:,1)

ans =

a(k,:) — tao ma trdn hang tir hang thi k cia ma trin a, vi du:

» a(:)

ans =

O O W o0 W N NN k=
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IV.5. Gidi cdc bai todn QHTT trong Matlab
GIOI THIEU HAM LINPROG

Ham Linprog trong Matlab diung cho viéc giai bai
todn QHTT dang:

7= Cc1X1+CaXo+. . .+CuXy -> Min
Thda man:
anxXi+apXot. . .4+ amXy < by
A X+ K+, .+ anXn < by
anX+apXe .+ apX, = by
AmiX1+amaXo+. . .+ Ak, = by
va x0,1=1, 2, .. .n
Cu phép st dung:
[x,fval,exitflag]=linprog(f,A,b,Aeq,beq:lb)
Trong d6:
X : véc to cOt chi phuong dn ctia bai todn;
X=[X1 Xa2... xn]T
fval — 12 gid tri t8i vu
exit — gid tri chi dinh phuong 4n tdi uu:
néu p=1 : bai todn c¢6 phuong 4n t6i vu;
néu p = -3 : bai todn khdng c6 phuong 4n tdi uu.

f — Ma tran cdc hé s6 § ham muc tiéu

Thae vién Trircng BH Swe pham Kv thudt JPHM
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f=[cic ...cn]T

A — Ma tran @ng vdi cdc rang budc dang bat ding thiic nhd
hon hoic bing.

A= aip a2 .. .ain
az); Az2 .. .42

ag1,ak2 . . .dkn
b — Ma w2 ¢Ot ing v6i cdc rang budc co ban dang bat ding
thitc nhé hon hoiic bing.

b= [biby...bi
Aeq — Ma tran tng véiedc rang budc dang dang thifc.
Aeqg= ag ap .. .an

Adml Am2 - . -dmn

beq — Ma tran cdt ting vé6i cic rang budc co ban dang ding
thic.
beq = [bibu .. .bnl"
Ib: ma tran cdc rang budc ty nhién.
Ib= zeros(n,1) , n s& 4n x;
Cacchuy:
1. Trudng hgp 1: bai todn c¢6 dang chinh tic, trong ham
Linprog, nhap A=[],b=1[].

2. Trudng hgp 2: Trong cic rang budc co ban cé bat ding
thiic 16n hon hay bing thi bi€n ddi bat ding thic nay vé
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dang ding thifc trudc khi xdc dinh cdc ma trin A, b, Aeq va
beq.

3. Trudng hdp 3: Cic rang budc cd ban chi & dang bat ding
thitc nhd hon hay bing , trong hAim Linprog ta nhip Aeq=
[ 1, beq=[ ]

IV.6. Cac vidu
Vi du 1: Gidi bai todn QHTT sau:

X, —6X, = 2%, —9x, =32

1 3
2x2+x3+5x4+5x5:30 (2)
3X, + X <36
x;20,j=15 3)

j
Giai:

>>f=[2:5:4;1;-5];
>>Aeq=[1-60-2-9;021 1/2 3/2];
>>A=[03001];
>>beq=[32;30];
>>b=[36];
>>]b=zeros(5,1);
>>[x,fval,exitflag]=linprog(f,A,b,Aeq,beq,Ib)

Optimization terminated.
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X =
32.0000
0.0000
30.0000
0.0000
0.0000
fval =
184.0000
exitflag =
1
Vi du 2: Giai bartean QHTT sau:
7 =2X,+5X, +4x; + X5 5X5 — min (1)
(X, —6X, —2X, —9X, =132

1 3
<2x2+x3+5x4+5x5 =30

(2)
13X, +Xs <36
X; 20, j=1, &)
Giai:

Thuc hién phép bién di bat ding thic thd 3 trong hé
cdc rang budc co ban, phat biéu lai bai todn trong dang sau:

Z'=2X, +5X, +4X; + X, —5X; + 0X, = min (1)
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X, —6X, —2X, - 9%, =32

2 1 3 =30

] X2+X3+5X4+5X5— (2)
3X, + X + X =36

x;20,j=1 (3)

>>t=[2;5;4;1;-5;0];
>>Aeq=[1-60-2-90;0211/23/20;03001 1];
>>A=[]; .
>>beq=[32;30;361;
>>b=[]; |
>>lb=zeros(6,1); ‘
>>[x,fval,exitflag]=linproz(f,A.b,Aeq,beq,lb)
Optimization terminated. |
X =
32.0000
0.0000
30.0000
0.0000
0.0000
36.0000
fval =
184.0000
exitflag =
1
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Vi du 3: Gidi bai todan QHTT sau:
Z =6X, + X, +X;+3X, + Xs = 7X, + 7 — Min

- X, +X, =X, +X, =15
2X; = X3 +2X =-9
4%, +2X, + Xs —3X, =2
X, >0,j=16
Giai;
>>1=[6;1;1;3;15-71;
>>Aeq=[-110-19.1:20-1002;40021 -3];
>>A=[]; '
>>beq=[15; -9; 2];
>>b=[ ];
>>lb=zeros(6,1);
>>[x,fval,exitflag]=linprog(f,A,b.Acq,beq,lb)
X =
1.0e+008 *
0.0000
0.0000
1.5277
0.7638
0.7638
0.7638
fval =
-7.6383e+007
exitflag =
-3
Bai todn khong c¢6 phuong 4n t6i vu.
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V.BAITAP

1. COSG LY THUYET

1. Trudng hop st dung va dic diém clia 4n phu trong
bai todin QHTT? Cho vi du.

2. An gi4 trong bai todn QHTT dung d€ lam gi? Pic
di€m ctia n6? Cho vi du.

3. Afi.co ban Ia gi? C6 nhitng dic di€m gi? Cho vi du.

4. Phudng 4n c¢o bdn cda bai todin QHTT phdi thda
nhitng diéu ki¢ri’gi? Cho vi du.

5. C4ch lam dit &n cd bdn d€ tao phuong 4n xudt phat
khi gidi bai toan QHTT ,theo phudng phap don hinh 14p bang.
Cho vi du.

6. Trinh bay ndi dung {téu chuin tdi vu dugce sit dung
khi gidi bai todan QHTT bing phiteng phap don hinh 1ap bang.

7. C4ch tim 4n dua vao (x¢) khibi&n d6i bing don hinh
trong qua trinh gidi bai toain QHTT.

8. Cdch tim 4n dwa ra (x,) khi bi€n‘doi bang don hinh
trong qua trinh gidi bai toan QHTT.

9. Cé4ch tinh hé sd udc dinh Ao, Aj khi 2idi bai todn
QHTT bing phuong phdp don hinh 1ap bang.

10. Hay chitng minh véi bai toan QHTT md rong khi 4n
gid khdc 0 (# 0) thi bai toan QHTT khong c¢6 phuong 4n toi
uu.

11. Him muc tiéu trong bai todn t6i wu chita dung
nhitng ndi dung gi? Céch thé hién.

12. Y nghia thuc t& clia cdc rang budc cd ban trong bai
todn toi uu.
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13. Khi doc bang don hinh nhitng trudng hgp nao cho
k&t luan bai todn khong c¢6 phuong 4n t6i uu?

14. Véi bai todn QHTT dang chinh tic dd 4n co ban f(x)
- max c6 A;>0,j= 1+n ta két ludn gi?

15. Véi bai toan QHTT md rong

n
f(x) = ZCij +ij+l — min, ¢6 Aj< 0, j = 1+n va Xj1# 0 thi
j=1

két luan thé nao?

16. Phizong 4n cd ban thyc chat 1a gi clia mién nghiém
D trong bai todn QHTT?

17. Bai toan ' @HTT c6 thé don nghiém hoic da nghiém.
Diéu d6 thé hién thé dao & bai todn phing (2 4n s8).

18. Thuc chit vicesgidi bai toan QHTT bing phuong
phdp don hinh 1a gi? Cho biét tinh vu viét clia phuwong phdp
don hinh?

19. Cho biét quan hé giita b, todn géc Zp va bai todn
ddi nglu Zp?

20. Cho biét phuong phép ti€p cin'bai todn QHTT da
muc tiéu?
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L GIAI BAI TOAN QHTT BANG PHUONG PHAP
PO THI VA PHUONG PHAP PON HINH

1. f(x) = 3x; + X, — min va max

2x; +x, <20
10x, +x, 236
2x, +5x, 236

X1 ,XQZO

2. o f(x) = 20x; + 5X, — min va max

6%, +2x, 236
2X7 %X, 232

X1,X220

3. f(x) = 2x; + 3x; <3 max

X, +X, =28
X, +2x, <8
2x, +x, <10

X1,X220

4. f(x) = 5x; + 5x, - max

X; +x, <10
X, +2x, <8

X1,X220
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5. f(x) = 3x; +2x, —> max

6x, +3x, <24
3x, +6x, <30

X1,X%X220

6. f(x) = 2x; + 3X, — min va max

& 2x, +x, 210
X, +2x, 26

(/ X1,X2>0

7. N— 8x1 + 7X, — min va max

4X1
3x, + 4x£’§,

2x, +x, 216
X;+X, 212
X, +2x, 214

X1,X220
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0. f(x) = 2x; + X = min va max

X;+X, 22
6x, +4x, <36
4x, +2x, <20

X1, X22 0
10. f(x) = X;+ X, = min va max
3
¢,
\x"(/,b , X, +x, <10
\{%
&, 2X, +x, 210
%,
©lx, +2x, 210
X]szgz 0
o
11. f(x)= 4 ;%“37(2—‘) max
{Xl +3x, <2 4‘/@&
X, +x, =12 "%,
A
X1, XQZ 0 >
12. f(x) = 10x; + 20x, = min va

6x, +2x, =36
2x, +4x, 232
X, <30

X1,X220
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13. f(x) = 8x; + 6x, — max

5x, +3x, <30
2x; +3x, <24
X; +3x, <18

X1,X220

14. f(x) = 400x; + 100x, — min va max

. 3x, +x, 224

CLxp+3x, 230

<)
XN’{)}@ >0
~\¢Z§> .

AR
A
15. f(x) = 3\6{1&}? 10X, — min va max

N %,
2X, +2x, = 4% |
.,‘}w

N
6x; +4x, <36 ¢ ‘
’\‘./
2x, +x, <10 \?}
X1, XQZ 0 \(%;“

16. f(x) = 3x; + 5X, — min va max

X, +2x, <6
X; +X, <4
2x, +3x, 212

X1,X220
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17. f(x) = 2x; + 3x, — min

2X, +X, 26
X; +2x, 24
X, +X, 25

X1,X220

18. f(x) = 20x; + 10x, = max

%
\f&, 3x, +x, <21
P, | TX S

%

& X, +Xx, <9
%, | \it%
COLlox +3x, <21

&/
4
19. f(x) =>b>\‘§;-,; 40x, —> max

X1,X220

20. f(x) = 20x, + 10X, — min va max

2x; +3x, =30
2x; +Xx, <26

X1,X220
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IIL. PHAN TICH LAP MO HINH TOAN

1) Mot 16p sinh vién duge phian cong chuyén mot sd
vat tu, thiét bi tir 2 kho I va II dén 3 phong thi nghiém cla
khoa A, B, C. Téng s& vat tu thiét bi c6 & mdi kho, s& lugng
vat tu, thi€t bi cho mdi phong thi nghiém va khodng céch tir
cdc kho dén c4c phong thi nghiém dudc cho & bing sau:

Cu’W A B C
m 15T 20T 25T

[:20T 0,5km | 0,7km | 0,2 km

1I:40T 04 km | 0,3km | 0,6 km

Hiy 1én k& hoach van chuyén sao cho:

- Céc kho phai dudc gidiphong hét.

- Céc phong thi nghiém phai nhan dd vat t, thiét
bi.

- Téngs6 (Txkm) la nhd nhat.

2) C6 hai dia phuong A; va A, chuyén cung cap ca
phé cho 3 cong ty xudt khiau By, B, va B;. Biét riing kha ning
cung cAp ca phé clia dia phuong A; 1a 150T va dia phuong A,
1a 250T. Yéu cAu xuit khau cda cong ty B; 12 100T, cong ty
B, 1a 130T va cong ty B; l1a 170T. Cuéc phi van chuyén
(x1000d/T) tir noi cung cAp dén noi nhan dugc cho theo bing
sau:

Th o Tiroro BEH e nk e K4F thudtr TR H
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Tiéu thu B, B, B;
Cung cap

A 12 16 28

A, 20 31 15

Hiy lap k& hoach van chuyén sao cho chi phi van
chuyén 13 thdp nhat.

3) Phén.tich 14p mo hinh todn trong tinh hudng sau:

Mot dai héi thé duc thé thao dugc t6 chic cling ngay &
4 dia di€m A, B, C.D. Cdc nhu cAu vt chit dugc cung cap tir
3 trung tam I, II, III.

Ciéc dir liéu vé yéu.ciu thu, phat, cy ly (km) cho &
bang sau:

Culy Thu | A:15(T) | B4 (T) | C:17(T) | D:18 (T)
Phit
1:20(T) 160km | 50km’| 100km | 70km
I1:30(T) 100 km | 200km | 36km | 60km
II: 10 (T) 50km | 40km | 30km, | 50km

Tim phuong 4n chuyén chd sao cho tdng s6 Txkm la
nhé nhit trong diéu kién thu phét cin bing.

4) Lap md hinh bai todn véi tinh hudng sau diy sao

cho cudc phi van chuyén thap nhat.
C6 hai hgp tdc xa K; vd K, cung cip bip cho ba nha
mdy sdn xuat thitc dn gia stc E;, E; va Es.  Khd niing cung
Thar vién Teong BH Swe pham Ky thuat JEHM
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cAp clia hgp tdc x4 K; 1a 100T, ctia hgp tac xa K, 1a 200T.
Yéu cau tiéu thu cia nha mdy E;1a 75T, nha may E,1a 125T,
nha may Ez 1a 100T. Cudc phi van chuyén (1000 %r) tir noi
cung cAp dén noi yéu cau dugc cho theo bang sau:

Cung cap

K, 10 14 30

K, 12 20 17

5) Nhan dip T¢ét Trung thu, mot xi nghiép sdn xuét 3
loai banh: banh ddu xanh, banh thip cAm va banh déo. P&
san xudt 3 loai banh trén, xi nghiép cian cé cdc loai nguyén
liéu: dudng, ddu xanh, bot, tap xudng..Tai thdi diém dé xi
nghiép chi chudn bi dugc 500 kg dudng va 300 kg dau xanh,
con cdc nguyén khdc mudn bao nhiéu cfing cd.

Biét ring: lugng dudng, lugng G4u xanh ding dé€ sin
xuét ra 1 chi€c banh mdi loai, ciing nhu tién 14i thu dugc khi
ban 1 chi€c banh mdi loai dudc cho trong bing dudi. Hay l1ap
k& hoach san xuit cdc loai banh sao cho ldi thu Vé'|dn nhat.

—_Loaibdnh | payxanh | Thap cdm Déo
Nguyén li€u
Buong: 500 kg 0,06 kg 0,04kg | 0,07 kg
Pau xanh: 300 kg 0,08 kg 0 0,04 kg
Tién 1di / 1b4anh 2000 d 1700 d 1800 d
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6) Mot xi nghiép mudn sdn xuit 3 loai keo: ki, ko, k3
tlr 3 loai nguyén liéu chinh Z;, Z, va Z3. Cong thifc sdn xuat
ting loai keo, khd niing t8i da vé nguyén liéu va 1di rong thu
dugc khi ban 1 tdn cic loai keo cho & bing sau. Yéu ciu lap
k& hoach sdn xuit mdi loai keo d€ tdng 14i rong thu dugc 1a

nhiéu nhAt.

Loai keo Kk, k> K3 Khé/nérﬁg cung
cap toi da

Nguyén lidu (Tan)

Vol 0,7 0,7 0,7 700

7 0,3 0,3 0,2 300

Z3 - 0,2 0,3 150

Lai rong 100¢,, 110 120
(x1000 d/tan)

7) Phan tich 14p mo hinh todn vdi tink hudng sau:

Mot don vi

san xuit dudc cho phép

ap dung 3

phuong phap san xuat I, II, III dé trong mot don Vi thdi gian
thi san xudt ra it nhat 12 75 sdn pham A, 58 san phdm B va 64

san pham C.

Pinh mic niing suat cla titng phuong 4n dng vdi tiing
loai sdn phd&m va chi phi sdn xuat cho tiing phudng 4n trong

mot don vi thdi gian cho & bang sau:
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Phuong phap
: s&n xuat I I I
Loai sdn phdm
A>75 3 6 7
B > 58 5 9 3
C>64 2 8 4
Chi pha sx/ 1 don vi 2 4 3
thsigran

Lap phuong dn quy thdi gian cho cdc phuong an sin
xudt dé san xuat lugno hiing theo yéu ciu va chi phi san xuat
thAp nhat.

8) Can san xudt mot loai thiic in gia stc c6 thanh
phan dinh dudng 40% protein va 60% cic chat khac tit khd
dau tuong va bot cé kho.

Ham lugng dinh duéng trong cdc ngityén kiéu nhu
sau:

- Trong kho dau tudng c6 45% protein va55% cac

chat khdc.

- Trong bot ca kho c6 20% protein va 80% cac chat
khéc.
Gi4 mua 1 kg khd dau tuong 1a 5000 dong va 1 kg bot
c4 kho 1a 4000 dong.
Hiy 1ap k& hoach mua nguyén liéu sao cho gid thanh
1 kg thic 4n gia stc 1a thdp nhat.
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9) Mot xi nghi€p co khi ¢6 32 cong nhan nam va 20
cong nhan nit. Xi nghiép c6 2 loai mdy: mdy cit dit d€ tao
phoi va may tién. Ning xuit mdi loai cong nhan sit dung mdi
loai mdy nhu sau:

- V6i may cét dit: nam cit duge 30 phoi/gio, nit cit

dugc 28 phoi/gio.

- V6i mdy tién: nam tién dugc 25 chi tiét/gid, nit

tién dudc 20 chi tiét /gid.

Hiy lap phuong 4n phan cdng lao dong sao cho s6 sén
phdm trung Binh sdn xuit dudc 1a 16n nhat véi diéu kién phai
ddm bdo trong rgay cit dugc bao nhiéu phdi thi tiénhét by
nhiéu.

10) Phan tich 14p mo hinh todn tim phuong dn sin
xuét dé tién 14i ban san pham 16n nhat trong tinh hudng sau:

Mot xi nghiép sin xuft2 loai sdn phim A va B trén
bon loai may M;, My, M3, My. Thei gian cAn thi€t d€ san xuat
cdc loai san pham trén mdi loai ma¥.cho & bang sau:

Loai mdy M, M, M3 My
Loai sdn pham

A 2gis | 4gis | 3gid [hgid

B 0,5gid | 2gid | 1gid | 4 giv

Biét riing:

- Quy thoi gian cho phép st dung cic loai mdy la:
M;: 45 gid, M,: 100 gid, Ms: 300 gid, My: 50 gid.

- Tién li khi ban mot sdn pham A 12 600 d&, mot san
phiam B 12 400 d.




11) Phan tich 14p md hinh todn vdi tinh hudng sau
day:

C6 3 loai thirc an dugc dung trong chian nudi la I, II,
I1I. Thanh phan dinh dudng cd ban trong 3 loai thiic &n gom:
dudng, chit béo va chit dam. Mitc do yéu ciu vé thanh phan
dinh dudng trong 1 ngay dém, ham lugng dinh dudng trong 1
don vi trong mdi loai thifc dn va don gid tirng loai thdc dn
cho & bang sau:

Yeéu cAu ve e | Ham lugng c?ﬁft d.inh,du:()'ng /1
chét dinh duGno / ddn vj loai thic &n
I ngay dém I I 111
budng > 20 0,3 0,8 2,0
Chatbéo < 10 3,0 0 0,4
Chat dam > 15 0 18 0
Gid mua 1 don vi 800 1500 3000
thic dn

LAp k& hoach mua thic dn cho mot khiu phin sao cho
vira ddm bdo chit dinh dudng theo yéu cdu ma gid thanh
kh4u phan thic dn thap nhat.

12) Phan tich 14p mo hinh todn véi tinh hudng sau

day:

CAn van chuyén vat liéu xay dung tir 2 kho K, K, d&n

3 cong trudng C;, C; va Cz. Téng s6 vat liéu & mdi kho, tdng
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s vat liéu c6 thé nhan duge & mdi cong trudng (Tan) va
khodng cdch (km) tlf cic kho dén cdc cong trudng cho & bang

sau:

Cong trudng

% Ci(I15T) | C,(20T) | C5(25T)
Kho
K; (20T) 5 km 7 km 2 km
K, (40 T) 4 km 3 km 6 km

Hiy 1apké hoach van chuyén sao cho:
e (Cickho duge gidi phéng hét vat tu.
e (Cic cong trudng dude cung cAp di theo yéu

cau.

e Tongs6 T *km phai thuc hién 1a nhé nhat.
13) Lap mo hinh bai todn vé6i tinh hudng sau diy sao
cho cude phi van chuyén thap nhat
C6 hai hgp tdc xa K; va K, cung cip bip cho ba nha

mdy sdn xuat thifc dn gia stc E;, B, va B,

Kha nidng cung
cap ctia hgp tac xa K; 1a 100T, cta hgp tdcxd K, 1a 200T.
Yéu ciu tiéu thu cla nha mdy E;1a 75T, nha may E,1a 125T,
nha may E; 1a 100T. Cudc phi van chuyén (1000.%/1) tir ndi
cung cAp dén noi yéu cau dudc cho theo bang sau:

> Tiéu thu E, E, E,
Cung cap

K, 10 14 30

K> 12 20 17
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14) Mot bénh nhan diéu tri tai bénh vién, hang ngay
phai udng toi thi€u 84 don vi loai duge phadm Dy va 120 don
vi loai dudc phdm D,. Hai dugc liéu M va N c6 chifa ¢6 chiia
2 loai dugc pham d6, nhung cd M va N déu c6 chita loai dudc
phdm khong can thiét Ds.

Céc dir liéu cho & bang sau:

L.02i dudgc phdm/ gam dugc | Liéu lugng toi thidu
Loai . liéu yéu cAu / ngay
dugc pham N1 N
D, 10 (don vi}. | 2 (don vi) 84 (don vi)
D; 8 (don vi) 4 (don vi) 120 (don vi)
D; 3 (don vi) Ngon vi)

Can pha tron bao nhiéu gam i loai dudc liéu M va
N d€ thu dudc hdn hop duge pham toi @icu hang ngdy cho
bénh nhan, dong thdi c6 lugng dudc phiri P; nhé nhat. Cé
bao nhiéu don vi D trong hdn hgp.

15) Mot nha mdy sdn xuat 2 loai thuyén cao su: 2 chd
ngdi va 4 chd ngdi. Cong viéc sdn xuat dugc tién hanh &
xudng cit va xudng 1ip rap. Thdi gian cin thiét d€ san xuit
mdi loai thuyén tai cdc xudng va Igi nhuan thu dudc trén mot
thuyén dudc cho & bang sau:

a2

I — e
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S6 gits 1am viéc cAn

thiét Ning suit/ thing
Thuyén | Thuyén
2 chd 4 chd
Xudng cit 0,9 1,8 864 chiéc
Xudng 1dp rap 0,8 1,2 672 chiéc
Lgi nhuin 25 40
(USD/thityén)

Bi€t rdnag: ngudi nhian hang khong nhin qua 750
thuyén 4 chd trorig. mot thang.

Hiy lap ké hoach sdn xuit (s6 lugng mdi loai thuyén)
dé 1gi nhuan hang thang}i 16n nhat.

16) Mot hing sdn xud¢ mdy tinh ¢6 2 xudng lip rap
A, B va 2 dai ly phan phéi I, I1. Xudng A c6 thé 1ap rp tdi da
700 may/ thing. Xudng B c6 thé tip rdp t6i da 900 may/
thdng. Pai ly I it nhat tiéu thu 1500 miy/thdng. Pai Iy II it
nhat tiéu thu 1000 may/thdng. Cudc phi vid chuyén mot may
tir cdc xudng dén cdc dai 1y va mic tiéu thu t¢i thi€u duge

cho § bang sau:

Pai Iy phan phoi Niing suat 1dp
t6i da/ thang
I
Xudng 14p rdp A 6 USD 5USD 700 chiéc
Xudng lip rap B 4 USD 8 USD 900 chiéc
Tiéu thu t6i thiéu 500 1000
Thie vién Trieong BH Sie pham K¥ thudr JPHM
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Hiy 1ap k&€ hoach van chuyén sao cho cudc phi van
chuyén 1a thdp nhat.

17) Mot hing sdn xuat hai mit hang A va B qua ba
xudng I, IT va III. Mit hang A can 5 gid sdn xuat & xudng I, 2
gid sdn xuadt & xuwdng II va 1 gid sdn xudt & xudng III. Mit
hang B cin 3 gid sin xudt & xudng I, 3 gid sdn xudt & xudng
II va 3 gidsAn xudt & xudng L.

Hangrthu 161 duge 8 va 6 don vi tién tuong ng véi
mit hang A v B. Biét ring ning suit tdi da trong ngay clia
xudng 112 30 gid/san phadm, clia xudng I1 13 24 gid/sidn phim
va cta xudng 111 13 18:¢id/san pham.

Hiy 1ap k&€ hoach s4n xuat d€ 1¢i nhuan 13 16n nhat.

18) Mot phan xudng phu trdgh 2 cong doan S; va S,
clia qud trinh sdn xuét. Luc lugng lao/dong clia phan xudng
dudc phan bd nhu sau: ¢6 12 lao dong doai A, 26 lao dong
loai B va 16 lao dong loai C. Ning suat lao déng ctia mdi loai
ting vdi cdc cong doan sdn xuat dugc cho & bangsan:

Cong doan SX S, S,
Loai lao dong
A (12) 2 4
B (26) 3 3
C(16) 1 2
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Hay phén cong lyc lugng lao dong cho tirng cong doan
sao cho s& san phamsan xuit ra nhiéu nhit ma khong dudc
ton dong & dang ban thanh pham.

19) Mot xi nghiép sdn xuit 4 loai mit hang A, B, C,
D tir 3 loai vat tu I, II, III. S6 lugng han ché ctia mdi loai vat
tu, dinh mic ti€u hao vat tu cho mdt don vi mdt hang va 1ai
thu dugc tr mot don vi mat hang dude cho § bang sau:

Mit hang A B C D
Vat tu
I (300 dotiyi) 12 5 15 6
IT (500 don vi) 14 8 7 9
I11 (200 don vi) 17 13 9 12
Tién 12i/1 don vi san pham 5 8 4 6

Hiy lap phuong 4n sin xuit dé&ong tién 14i 1a 16n
nhit dong thdi ddmbao chi dong vé vat tu.

20. C6 3 xi nghiép may I, II, III cling sén Xuit 4o vét
va quan. Do nhiéu hoan cdnh khdc nhau nén hiéu qud clia
doéng von dau tu & tirng xi nghiép ciing khdc nhau. Gia st dau
tw 1000 USD vao xi nghiép I thi cudi ky c¢6 dugc 35 40 vét va
45 quan; vao xi nghiép II thi cudi ky c¢6 dudc 40 do vét va 42
quan; vao xi nghiép III thi cudi k¥ c6 dudc 43 4o vét va 30
quan.

Lugng vai va sd gid cong can thiét d€ san xuit 1 do
vét va 1 quin & 3 xi nghiép cho & bing sau:
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Xi nghiép 1 1I III
San pham

Ao vét 3,5m 20g | 4m 16g |3.8m 18¢g
Quin 28m 10g [ 2,6m 12g|2,5m 15g

Biét ring tong sd vai c6 thé huy dong dudc cho 3 xi
nghiép 1230000 m. Téng sd gid lao dong danh cho 3 xi
nghiép 1a 52000 ¢i5. Theo hgp dong thi cudi ky phai dat tdi
thi€u 1a 15000 bd4o quan. Do tinh chit clia thi trudng néu 18
bd thi quan dé& ban hon.

Hay 1ap k& hoachdiu tur vio mdi xi nghiép d€ sao cho
hoan thanh k& hoach san phim, khong khé khin vé tiéu thu
va khong bi dong vé nguyén fiéu va gid lao dong.
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Phan giai bang d0 thi va phuong phap don hinh

1) f(X Yimin =

2) (X min =

f(3 6) = 15 f(X )max f(8 4) 28
(0,18) =90; f(x )max khong c6 vi khong chén trén

3) Khéng ton tai f(X)max vi khong c6 mién nghiém

4) (X Ymor =
5) (X max =
6) (X )min =

trén.

7) (X )min =

trén.

8) (X min =

trén.

9) (X Ymin =

10) f(X )mln = f(_ _) _1 f(X )max = ;

0,10)

11) (X Ymax =

12) f(x*)mm
13) f(x" )max

14) (X nin =

chan trén

15) (X min =

f(4,2) = 30
f2.4)= 14
)

14; f(x*)max khong c6 vi khong bi chan
£(6,4) = 482 (X )max khong co vi khong bi chin
£(14,0) = 140; (" ). khong c6 vi khong bi chin

£(0,2) = 2; (X Ymax =
10 20

(3%) = 10

X =(10,0 dén

f(12,0) = 48
f(4,6) = £(16,0) = 160; f(x max =
f(3,5) = 54

£(0,24) = 2400; f(X )max khong ton tai vi khong bi

£(0,20) = 400

£(0,2) = 20; f(x max = £(5,0) = 150

16) f(X )min VA f(X )max khOng ton tai

17) f(xmin =
18) (X max =

£(5,0) = 10
£(6,3) = 150
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19) f(xmax = £(2,5) = 200
20) (X )nin = £(3,8) = 140; f(x Ymax = £(5,10) = 260

Phan 1ap mo hinh toan

1) bét Xj; 1a lugng vat tu, thiét bi dugc chuyén tir cac kho i
den phong thi nghiém j (i=1:2, j=1:3)

MG hinh toan la:
f(x) = 0,5%3; +0,7X12 + 0,2X;3 + 0,4X5; + 0,3X2; + 0,6X23 =
min

X ¥X,, =15

XijZO,i= 1:2,]=%,3

2) bat Xj; 1a luong café chuyén tir cac diaphurong A; dén cac
cong ty B; (i=1:2, j=1:3)
M0 hinh tinh toén:
f(x) = 12X, + 16X + 28X3 + 20X, + 31X, + 15X,3 2 min
X+ X, + X3 =150
Xy + X5 + X, =250
X, +X,, =100
X, +X,, =130
X3+ X, =170
Xij>0,1=1:2,7=1:3
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3) Pat X 1a sO tan hang chuyén tir cc diém phat i dén cac
diém thu j (i=1:3, j=1:4)

M0 hinh toan la:
f(x) = 160X;; + 50X, + 100X,3 + 70X,4 + 100X5; + 200X, +
30X53 + 60Xos + 50X35; +40X3; + 30X33 + 50X34 - min

X+ X, + X3+ X, =20
X+ Xy + X503 +X,, =30
Xi + X5 + X553 + X5, =10
X+ X, + X5, =15

X, + X5 + X5, =10

Ky + X5 + X553 =17

Xyt Xy + X5, =18
Xij>0,1%1:3,j=1:4

4) Pt X; 1a s6 tAn bap chuyén tiredc hop tac xi K; dén cac nha
may E; (i=1:2, j=1:3)
M0 hinh tinh toan:
f(x) = 10X ; + 14X ;5 + 30X;3 + 12X, + 20X, + 17X53 2 min
X+ Xy, + X5 =100
X, + X5 +X,3 =200
X +X,, =75
X, +X,, =125
X5 +X,; =100
Xij>0,i=1:2,j=1:3
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5) batX;la s6 luong banh mdi loai can san xuat (X,: banh dau
xanh, X;: banh thap cam, Xs: banh déo)
MG hinh toan:
f(x) =2000X; + 1700X; + 1800X3 = max
0,06X, +0,04X, +0,07X, =500
{O,OSX1 +0,04X, =300

X1, X2, X320

6) bat X, X,, X3 la sb tin gao Ky, Ky, K3 can san xuét
M0 hinfrtoan:
f(x) = 10086100X, + 110X, + 120X5) = max
0.7%, +0,7X, +0,7X, <700
0,3X,40.3X, +0,2X, <300
0,2X, +0.3X, <150

Xi, X2, X320

7) bat Xy, X, X3 lan luot 1a quy thoi gian cho phwong phép
san xuat [, I, III.
M0 hinh toén:
f(x) =2X; +4X; + 3X3 - min
3X,+6X, +7X, 75
5X, +9X, +3X, =58
2X, +8X, +4X, =64

X1, X2, X320
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8) Pat X;, X, lan luot 1a sb Kg dau twong va bot ca kho can
mua.

Mo hinh toan:

f(x) = 5000X; + 4000X, = min
0,45X, +0,20X, =0,4
0,55X, +0,80X, =0,6
X, +X, =1
X1, X2>0

9) Pat X, la s6 cong nhan nam dimg may cét, (32 - X;) dimg
may tién. X, la s6eong nhan nlt dung may cat, (20 — X;,) ding
may tién.
M0 hinh toén:
f(x) = 30X, + 28X, 2 max
30X, +28X5 =25(32-X,)+20(20- X, )

X, =30
X1, X22>20

10) Pat X, 1a sb luong san pham A can sioxudt. X, 13 sd
lwong san phdm B cin san xut.

M0 hinh toan:

f(x) = 600X, + 400X, = max
2X,+0,5X, =45
4X, +2X, =100

3X, + X, =300
X, +4X, =50
X1, X220

Thar vién Trieong BH S pham Kv thudt JRHM
iittpwww.thuvienspkt.edu. va




YL RCIH UTE. ed . VI

e N ah

11) Bt Xy, Xa, X lan luot 1a s6 lugng don vi thirc &n I, 11, 111
can mua.
Mo hinh toan:
f(x) = 800X, + 1500X; + 3000X3 = min
0,3X, +0,8X, +2X, =20
3X, +0,4X, =10
10X, =15

X1, X2, X320

12) bat Xj; la 6, tAn vat lidu xdy dung tir cac kho K; dén cac
cong truong C; (i<1:2, j=1:3).

M0 hinh toan:

fi(x) = 5X1 + 7X034 2X 13+ 4X51 + 3Xy, + 6X33 2 min
X + X84 X3=20
X, + X, +X,, =40

X, +X,, =15
X +X5, =20

XijZO,i= 1:2,j=1:3

13) bat Xj; 1a sO tan bap chuyén tir cac hop tac xd K; dén nha
may E; (i=1:2, j=1:3)

MG hinh toan la:
f(x) = 10X + 14X, + 30X 3 + 12X5; + 20X + 17X53 - min
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X, + X, +X,3 =100
X, + X, +X,3 =200
X +X,, =75
X, +X,, =125
X5 +X,; =100
Xij>0,1=1:2,j=1:3
14) bat X, 1a sb gam duoc licu M, X, la sb gam duogc ligu N
can pha tron.
Mo hinh tinh toan:
f(x) = 3%y + X, 2 min
WX, +2X, =84
{SXl +4X, =120
X1, X5 >0
Giai duge: X, =4,X, <22 f(x) =34

15) bat X, la so luong thuyén 2 chd, %5 13 s6 lugng thuyén 4
chd can san xuat.

MG hinh toan:

f(x) = 25X, + 40X, = max
0,9X, +1,8X, =864
0,8X, +1,2X, =672
X, =750

X, X2>0

Giai duogc: 480 thuyén 2 chd, 240 thuyén 4 chd, loi
nhuén cuc dai 21.000USD.

Thar vién Tiweong BH Sie pham KE¥ thudat TRHM
iittp 2/ www.thuvienspkt.edu. va




16) bat X;; la s6 may can van chuyén tir cac xuong i dén cac
dai ly j (i=1:2, j=1:2).
M0 hinh toén:
f(x) = 6X11 + 5X12 + 4Xy; + 8Xy, 2> min
X, + X, =700
Xo1 + X5 =900
X +X,, =1500
X, +X,, =1000

X1, X220

17) bat Xy, X, la 56 hrong mat hang A, B can san xut.
Mo hinh toan:
f(x) = 8X, + 6 X, >.max

5X, +2X52:30
2X, +3X, ~%4
X, +3X, =18
X, X220

18) Pat X, 1a s lao dong loai A phan vao cong dean S,
(12 — X,) 12 sb lao dong loai A phan vao cong'doan S,
X5 12 86 lao dong loai B phan vao cong doan S,
(26 — X,) 13 s6 lao dong loai B phéan véo cong doan S,
X3 12 s6 lao dong loai C phan vao cong doan S,
(16 — X3) 12 s6 lao dong loai C phéan vao cong doan S,
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M0 hinh toan la:
f(x) =2X; + 3X, + X3 2 max
X, =12
X, =26
X5 =16
2X, +3X, +X5;=4(12-X,)+3(26-X,)+2(16-X5)

X1, X2, X3>0

19) bat X, X, X5, X4 1a lugng hang A, B, C, D xi nghiép can
san xuat.

MG hinh toan:

f(x) = 5X; + 8%s + 4X;5 + 6X4 2 max
12X, #5X, +15X5 +6X, =300
14X, +8X54 7X5 +9X, =500
17X, +13X, ¥9X, +12X, =200

Xy, X, X3, X420

20) bat X, X,, X3 lan luot 1 s6 ngan USD dau tu vao cac xi
nghi¢p I, II, 11T .
Mo hinh toan:
f(x)=X; + X, + X3 = min
35X, +40X, + 43X, >1500
10X, +2X, —15X; >0
248,5X, +269,2X , +238,4X, <10000
1150X, +1144X, +1224X, <5200

Xi, X0, X320
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