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3.1 Pinh nghia bai toan d6i ngau

Vi du 3.1. C6 m loai nguyén liéu du trit dung dé san xuat ra n loai san
pham. D€ lam ra mt san phdm j can a;; nguyén liéu i cho nhu bang
sau:

SP | x; Xy | o0 | Xp -
NL du tru
NL 1 2 n ;
1 ai aip | -+ din bl
dzy | da2 | =+ | d2p by
m Am1 | Am2 | **° | Amn bm
Gia ban c1 Ca | o | cp

Trong d6, luong nguyén liéu du tri thi i 14 b; va gid ban moi san pham
j lac;. Yéu cau tim s6 lugng san phidm x;, x», ..., x, sao cho tong doanh
thu 16n nhét.
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Gidi. Tong doanh thu 16n nhat
zZ =cC1X1+ -+ cpXy, —mMax

Khi d6 tong luong nguyén liéu loai 1 st dung phai nhé hon hoic bang
by, nghia la
aiiXi + -+ aA1nXn = bl

tuong tu d6i véi nguyén liéu loai n
Am1X1 + -+ AmnXn S bm
Vay ta c6 bai toan tim xq, ..., x, sao cho:

z=c1X1 + -+ + cpx, > max

V6i cac rang budc

IA

IA
>

aAmiX1 + -+ + dmnXn
x;>0,j=12,...,n
Bai toan dudc viét duéi dang ma tran
z =el'x - max
V6i cac rang budc
Ax <b (3.1)
x>0
trong do A € M,,,x,(R); b € M,,,x1 (R); e, x € M« (R)

Vi du 3.2. Vi gia thiét gibng nhu vi du gid st ¢6 mot ngusi mudn
mua lai toan bo nguyén liéu trén.

SP | x; Xy | o | Xy -
NL 1 S NL du tru
yi.1 ayy | iz | v | Qin by
V2,2 a1 | Q22 | "+ | d2p by
Ym, M am1 Am2 e Amn bm
Gia ban ) Cay | | cp

Tim gia ban nguyén liéu i, y; dé:

b
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e Tong gia tri ngudi mua phai tra 1a nhé nhat.
o Ngui ban khéng bi thiét.
Gidi. Tong gia tri ngudi mua phai tra nhé nhat dudc thé hién:
7 = biy1 + -+ by ym — max

Khi san xuat mot san phdm 1, ngudi ta can a;; nguyén liéu 1, ..., am
nguyén liéu m.

e Khi ban nguyén liéu thi chu s6 httu nhan dudc a1y + -+ + am1 Vm,

e Mic khac cung ludng nguyén liéu trén khi san xuét ra san pham
thi ban dudc véi gia c;.
Vay dé ngudi ban khong bi thiét khi ban nguyén liéu san xuat san pham
1thi
anyr +--+amym = €1
Tuong tu d6i véi san pham n
aAin)1 + e+ AmnYm Z Cp

Vay bai toan tim gia ban yq,..., y, sao cho

Z/ :blyl ++bmym — min
V6i cac rang budc
anyr + -+ amym = €1
aAin)1 + -+ AmnYn Z Cn
vi>0,i=1,2,....m
Bai toan dudc viét dudi dang ma tran
z =bTy - min
V6i cac rang budc
ATy >¢ (3.2)
y=>0

trong do A € M,,,x,(R); b,y € M,,,«x1(R); ¢ € M, (R)
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DPinh nghia 3.1 (Bai toan d6i ngau). Bai todn B IlvaB.2ldugc goi la cdc
bai todn déi ngdu. Bai todn B 1lgoi la bai todn goc va bai todn 3.2 goi la
bai todn déi ngdu. Nghia la:

Bai toan goc Bql toaTn déi ngau
z = ef'x — max b’y — min
VGi cdc rang budc V6i cdac rang budc

Ax<b AfTy>c¢
x>0 y>0

DPinh ly 3.2. Bai todn dbi ngqu ciia bai todn doi ngau 8.2 la bai todn
gocB.1l Nghia la:

Bai toan goc Bai todgn déi ngdu
z =bl'y - min z = ¢’ X - max
VGi cdac rang budc VGi cdc rang budc
ATy >c¢c 3.3) Ax <b (3.4)
y=>0 x>0

Chung minh. Bai toan tuong duong

—z = -b’y > max
V6i cac rang budc
_ATy <-—c (3.5)
y>0

Theo dinh nghia, d6i ngau cta
—z=—c'x - min
V6i cac rang budc
~ANTy > b (3.6)
x>0
tuong duong véi
z = ¢’'x - max
V6i cac rang budc
Ax<b

x>0
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3.1.1 Doi ngau cua bai toan max

DPinh ly 3.3. Cho bai todn gbc cé dang chinh tdc, bai todn géc va doi
ngdu tuong ung nhu sau.

Bai todn goéc Bai todn dbi ngdu
z = ¢ X - max z =b'y - min
VGi cdc rang budc VGi cdc rang budc
Ax=Db (3.7 ATy >c (3.8)
x>0 y tuy y

Chitng minh. Bai toan goc 3.7 tuong duong
z = ef'x — max
V6i cac rang budc
Ax<b
—Ax < -b
x>0

tuong duong

z = CTX—> max

V6i cac rang budc

( _‘;) x < (_]"b) (3.9)

x>0

Bai toan déi ngau caa

z = (b7 -bT) (3) — min
V6i cac rang budc
u
(AT| — AT) (v) > e (3.10)
u>0
v>0

tuong duong

/ .
z =bT(u—-v) > min
V6i cac rang budc
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ATu-v)>c
u>0
v>0

Pit y = u — v ta dude két qua O
Dinh ly 3.4. Bai todn goc
z = ¢’'x - max
Vi cdc rang budc
Ax <b (3.11)
X tuy y
c6 bai todn doi ngdu
z =b’y - min
Vi cdc rang budc
ATy =c (3.12)
y>0
Chitng minh. Bai toan gbcB.11 tuong duong
—z=—-c'x - min
V6i cac rang budc
—-Ax>Db (3.13)
x tuy y

Theo dinh 1y [3.3] va dinh ly bai toan d6i ngiu caa

/7

—z =-b’y - max
V6i cac rang budc
—Aly =—c
y=0
tuong duong
z =b’y - min
V6i cac rang budc
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ATy =c
y=>0

Hai bai toan quy hoach tuyén tinh sau goi 14 cip bai toan d6i ngau. Bai
toan 1 goi 14 bai toan gbc, bai toan 2 goi 1a bai toan d6i ngau. Mot rang
budc va diéu kién vé bién trén cung mét dong goi 1a cip rang budc
d6i ngau.

Bai toan gbc (1) Bai toan d6i ngiu (2)

z =cC1X1 + -+ X, — max z/:b1y1+---—|—bmym—>min
aj1X1 + ajzXz + oo+ aipxy = b; i <0
aj1X1 + ajzXz + -+ aipxy, < b; yi >0
aj1X1 + aizXy + -+ ainXy = b; yi €R

x;j >0 ajjyr +azjys + -+ amjym = ¢j

x;j <0 ayyr+azjyz+ -+ amjym < ¢;

x; €R ayjyr+azjys + -+ amjym = C;

Nhén xét. Quan sat cap bai toan doi ngau trén ta cé cac nhan xét:

e Trong cap bai toan d6i ngiu trén, hé sé ctia rang budc thi i caa
bai toan goc trd thanh hé s6 ctia bién y; trong bai toan déi ngau.
Ngudc lai, hé sb cta x ;j trong bai toan gbc chinh 1a hé s6 cta dong
j trong bai toan dbi ngau.

e Hé so0 cia ham muc tiéu ctia bai toan goc tré thanh hé so ve phai
cua rang budc va ngudc lai. O

Vi du 3.3. Viét bai toan doi ngau ctia bai toan goc sau va cho biét cac
cap rang budc doi ngau

z = 2Xx1 + X, — 8x3 — max
V6i cac rang budc

7X1 + 4.X2 —I— 2X3 S 28
3X1 — Xy + 3X3 = 10
2X1 + 3X2 — X3 = 15
X1 >0,x>0
Gidi. Bai toan gbc, d6i ngau:
Bai toan goc Bai toan d6i ngau ‘
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z = 2x1 + x5 — 8x3 > max

z =28y, + 10y, + 15y; — min

Txy + 4xy + 2x3 < 28 y1=0
3X1—X2+3X3:10 yzeR
2x1 4+ 3x, —x3 > 15 y3 =0

x1 =20 Ty1+3y2+2y3 =22
XQZO 4y1—y2+3y321
x3 €R 2y1 + 3y, —y3 = -8

Vi du 3.4. Viét bai toan doi ngiu ctia bai toan goc sau va cho biét cac
cap rang budc doi ngau

z = 2x1 + 3x, > max
V6i cac rang budc

3X1 + 2.X2 < 2
—Xx1 + 2x, < 5
4x; + x =< 1

x1>0,x2>0

Giai. Bai toan goc, doi ngau:

Bai toan goc

Bai toan doi ngau

z =2x1 + 3x, > max z':2y1—|—5y2—|—y3—>min
3x1 +2x, <2 y1=0
—X1 +2x2 <5 y2>0
Ax + X3 < 1 3 >0
x;1 >0 3y1—y2+4y; =2
X2 >0 2y1 +2y2+y3 >3

3.1.2 Doi ngau cua bai toan min

Bai toan gbc (1)

Bai toan d6i ngau (2)

z=c1x1 +--+ cpx, — min

z =biy,+ -+ buym — max

aj1X1 + AjzXa + +++ + QinXy = b;

aj1X1 + AjzXa + -+ + @inXy < b;

ai1 X1+ @izXa + -+ + dinXn = b;

yi >0
i <0
yiER

XjZO
)C]'SO
Xj eR

ajjyrtazjys+ -+ amjym
ajjyrtazjys+ -+ amjym
ajjyr+azjys+ -+ amjym =

=c¢j
> Cj
Cj
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Hai bai toan quy hoach tuyén tinh nay goi 1a cap bai toan dbi ngau. Bai
toan 1 goi 1a bai toan gbc, bai toan 2 goi 1a bai toan d6i ngau. Mot rang
budc va diéu kién vé bién trén cung mét dong goi 1a cip rang budc
d6i ngau.

Vi du 3.5. Viét bai toan d6i ngiu ctia bai toan gbc sau va cho biét cac
cip rang budc d6i ngau

z = 4x; + 3xp — Tx3 + X4 — X5 — min
V6i cac rang budc

12X1 + 5X2 — 3X5 < 5
X1 — X3 — 4)C4 — 5X5 < -2
2x; + X2 4+ X3 — 2x4 = 1
3X1 + 4X2 — 5X3 + X4 = 17
X1,X3 > 0;x2 € Rjxg, x5 <0
Gidi. Bai toan gbc, d6i ngau:
‘ Bai toan gbc Bai toan d6i ngau
z2=4x14+3x,—Tx3+ X4 —Xs > min | z = 5y1 — y2 + y3 + 17y4 — min
12x1 + 5x, — 3x5 <5 y1=<0
X1 —X3—4x4 —5x5 < =2 y2=0
2X1 + X2+ X3 —2x4 > 1 y3=0
3X1+4X2—5X3+X4:17 y4ER
x1 >0 12y + y2 +2y3 +3y4 < 4
x €R Sy1+y3+4ya =3
x3>0 Y2+ y3—5y4 <1
x4 =0 42 —2y3+ys =1
x5 <0 —y1—5y2 = —1

Cac cap rang budc trén cung mot dong goi 1a cip rang budc déi ngau.

Vi du 3.6. Viét bai toan d6i ngau ctia bai toan goc sau va giai bai toan

b
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d6i ngau bang phuong phéap don hinh

z = 10x; 4+ 8x2 + 19x3 — min

V6i cac rang budc

X1 + x2 + x3 > 6
3x1 + 2x3 > 2
X1 + 2x + 5x3 = 5
X1,Xx2,x3 >0
Gidi. Bai toan gbce, bai toan d6i ngau:
Bai toan gbc Bai toan db6i ngau
z = 10x1 + 8x, + 19x3 — min | z' = 6y; + 2y, + 5y3 — max
X1+ x2+x3>6 y1=0
3x1 +2x3 > 2 y2 >0
X1+ 2x, +5x3>5 y3 =0
x1 =0 y1+3y2+y3 =10
x2 >0 y1+2y2+2y; <8
x3>20 y1+2y2+5y3 =19
Chuyén bai toan d6i ngiu sang dang chinh tac
7 = 6y1 + 2y, + 5y; - max
V6i cac rang budc
yi + 3y2 + ys 4+ s = 10
yi + 2y2 + 2y + s = 8
yi + 2y2 + 5y3 + y6 = 19
yi>0, i=1,...,6
Bang don hinh:
A A A AF  AF A
B B 1 2 3 4 5 6
Bl b %5 0 0 0
A, | 010 1 3 1 1 0 0
As; | 0| 8 1 2 2 0 1 0
Ag 0|19 1 2 5 0 0 1
-6 -2 -5 0 0 0
A, 0 2 0 1 -1 1 -1 0
A, 6 8 1 2 2 0 1 0
A | 0 [11] O 0 3 0 -1 1
A max A 0 10 7 0 6 0
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Moi A; > 0 nén phuong an hién thoi y? = (8;0;0) 1a phuong an t61 uu.
Gia tri ham muc tiéu z’ = 48.
Nhén xét. Bai toan quy hoach tuyén tinh gbc dang
z =c¢'x — min
V6i cac rang budc
Ax>D
x>0
trong d6 ¢ > 0 thi bai toan d6i ngau c6 dang chuén

’
z =bly - max
V6i cac rang budc

Aly <ec
y=>0
giai truc tiép bang phuong phap don hinh rat don gian. O

Chu y. Cac phan sau, ta chi xét bai toan géc dang min .

3.2 Cac dinh ly vé d6i ngau

Cho cép bai toan gbc, d6i ngau nhu sau:

Bai toan gbc (1) Bai toan db6i ngau (2)

z=c1x1+ -+ cpx, — min z/:b1y1+---—|—bmym—>max
ain X1+ ainxo + -+ AinXy > b; yi=0
ain X1+ ainxo + -+ Ainxy < b; i <0
ain Xy + aixxa + -+ ainxy, = b; yi €R

x; 20 aijy1 +azjyz + -+ amjym = ¢;

x; =0 aijyr +azjyz + -+ amjym = ¢

xj €R aijyi+azjys + -+ amjym =¢;

Pinh ly 3.5 (Dbi ngau yéu). Néu x” = (xy....,x,) la phuong dn chdp
nhan duoc ciia bai todn goc va y' = (y1,...,y.) la phuong dn chap
nhan dude ciia bai todn dbi ngdu thi

biyi+ -+ buym <cixi+ -+ cuxp (3.14)
(Nghia la véi cdp bai todn dbi ngdu, gid tri ham muc tiéu cia bai todn
min luén lén hon hodc bang gid tri ham muc tiéu ctia bai todn max.)

b
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Chiuing minh. Ta dat

u; = (ailxl + ajxXy + -+ AinXy _bi)yi > 0
v; = Xj[Cj—(Clljyl+azjy2+"‘+amjyn1)]ZO
suy ra
m n
Zui = Z(ailxl +Cli2xz+"'+ainxn_bi)yi ZO

i=1 i=1

Zvj = ZXJ'[CJ' — (Clljyl ‘I’aijZ + - +amjym)] >0
j=1

va
0= Zui +Zvj = (c1x1 + -+ caXp) — (bry1 + -+ + b ym)
i=1 j=1
Ta da c6 diéu can ching minh. O

Hé qua 3.6 (D4u hiéu khéng c6 phuong 4n chip nhan dugc).

i. Néu ham muc tiéu ctia bai todn quy hoach tuyén tinh géc khong
gidi néi dudi, thi bai todn dbi ngdu khong cé phuong dn chdp
nhdn dudgc.

ii. Néu ham muc tiéu ctia bai todn quy hoach tuyén tinh dbi ngdu
khong gidi néi trén, thi bai todn gbc khong cé phuong dn chap
nhdn dugc.

Chiuing minh. Do su tuong tu ta chi ching minh i). Gia st bai toan
goc khong gidi ndi dudi tic ton cac phuong an chap nhan duge x* =
(x*, ..., x¥) sao cho gia tri ham muc tiéu

z=cx¥ 4+ +exk - —cokhik — o0

Ta ching minh bang phan ching, gia st bai toan d6i nglu c6 phudng
an chap nhan dudc y” = (y1,..., ), theo dinh ly d6i ngau yéu

biyi+ -+ bnym 5clxlf—|—---+cnx,]1c V()imoixT = (x'f,...,x,’f
Cho k — oo ta dudc diéu vo 1y
biyi+ -+ bpym < —00
Vay ta da c6 diéu can chitng minh. O
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Hé qua 3.7 (Dau hiéu cip phuong an t6i wu). Cho X7 = (X,...,%,) va
v7 = (J1..... Jm) lad phuong dn chdp nhdn dudc tuong ving ciia bai todn

goc va bai toan doi ngau. Néeu gia tri ham muc tiéu cua hai bai toan nay
bang nhau, nghia la

cl)zl +"'+Cn)€n :bl_)j] +"‘+bm_)7m (3.15)
thi X va y la phuong dn téi uu tuong ung ciia hai bai todn.

Chitng minh. Goi x” = (%, ...,%,) 1a moét phuong an chip nhan dugc
bat ky cua bai toan goc. Theo dinh ly doi ngau yeu 3.5 ta c6

CL¥1+ ot Cafn S D1F1 A+ bnm < C1X1F o+ Cak
T

suy ra X! = (1,...,%,) 12 phuong an t6i vu cta bai toan gbc. Ching
minh tuong tu ta c6 y 13 phuong an t6i uu ctia bai toan déi ngau. O

DPinh ly 3.8 (Déi ngdu manh). Néu mét trong hai bai todn quy hoach
tuyén tinh gbc hodc dbi ngdu cé phuong dn tbi uu thi:
i. Bai todn quy hoach kia ciing cé phuong dn tbi uu.

ii. Gid tri ham muc tiéu toi vu cua hai bai toan bang nhau.

Chitng minh. Bai toan quy hoach tuyén tinh c6 nhiéu dang tuong
duong, cac bai toan doi ngau ctia dang tuong duong dé ciing 1a cac dang
tuong duong. Céc bai toan tuong dudng cling cé cung gia tri t6i vu. Do
dé ta chi can ching minh dinh 1y cho mot trusng hop cu thé

z = ¢Tx — max

V6i cac rang budc
Ax=Db

x>0
Bai toan d6i ngau c6 dang
’
z =bly - max
V6i cac rang budc

ATy > ¢
yeR
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Gia s phuong an t6i vu x = (¥;;...;%,) cta bai toan gbc c6 hé vector
co s6 lién ket B = {Ag,;...; A, }. Ta dat

xB = (xkl;...;ka);cB = (Cky3---3Ck,,): B = (Aklf---EAkm)
Cac rang budc cta bai toan d6i ngau cé dang (Ariy) >ck,.j=1,...,n.
Vé6i phuong an y = (c? )T B~'tacé

_ T _ T :
(Akj;y) = (CB) B lAkj = (CB) A]lg] = Akj —|—ij > Ck;, ] = 1,...,n

vi x 1& phuong 4n t6i uu nén Ar, 20,j =1,...,n. Do d6 y 1a phuong
an chip nhan dudc cta bai toan d6i ngau. Ta lai ¢
Z=3"b=y=(c®) B'b
chi y x? 1a nghiém ctia hé Bx? = b hay x? = B~'b = b%. Suy ra
’ B_B T

z =¢’X"=¢'x=z2

Theo hé qua ta c6 y ciing 14 phuong an téi uu ctia bai toan d6i
ngau. O

DPinh 1y 3.9 (D6 léch bu). Gid si X,y tuong ting la phuong dn chap
nhdn dudc cia bai todn gbc, bai todn doi ngdu. Khi dé x,y la tbi uu khi

va chi khi

(ainx1 + ainxa + -+ 4+ ainx, —b;)y; = 0 Vi (3.16)
xjlayyi+azjya+ -+ amjym—c;) = 0 Vj (3.17)

Chuing minh. Ta dat

up = (ainxi+appxy+ -+ aipx, —bi)yi >0
v; = Xj[Cj—(Clljyl+azjy2+"‘+amjyn1)]ZO
Suy ra
m n
Zui = Z(ailxl +Cli2xz+"'+ainxn_bi)yi ZO

i=1 i=1
n

n
Zvj = ZXJ'[CJ' — (Clljyl ‘I’aijZ + - +amjym)] >0
j=1

J=1
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va
0< Zui + va =(c1x1 4+ cnxn) —br1y1+ -+ bmym)
i=1 j=1
Theo dinh 1y d6i ngdu manh, néu x” = (xy,...,x,) vay” = (y1...., ym)

12 phuong 4n t6i vu ctia bai toan gbc va bai toan dbi ngau thi
(c1x1 + -+ cnXn) = (b1y1 + -+ + b ym).
Do d6 u; = v; = 0 v6i moi i, j. Ngudc lai néu u; = v; =0v6imoii,; thi
(c1x1 + -+ cnXn) = (b1y1 + -+ + b ym).
Theo hé qua[B.7thi x va y ciing 14 phuong an toi uu. O
Vi du 3.7. Cho bai toan quy hoach tuyén tinh

z = 4x; + 3x, + 8x3 — min
V6i cac rang budc
X1 + x3 = 2
X, + 2x3 = 5
x; >0, j=12,3

c6 phuong an toi uu cta bai toan gbc 1a x” = (0; 1;2). Hay tim phuong
an t6i uu ctia bai toan déi ngau.

Gidi. Viét bai toan déi ngau

| Bai toan goc | Bai toan doi ngau
z = 4x; + 3x, + 8x3 — min | z = 2y; + 5y, — max
X;+x3=2 y1 tuy y
Xy +2x3 =135 V2 tuy y
x1 =0 yi=4
X2 >0 =3
x3>0 y1+2y2 <8
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Theo dinh ly do léch bu:

(x1 +x3—=2)y1 =0
(x2 +2x3=5)y2 =0
x1(y1—4) =0
X2(y2—3)=0
x3(y1 +2y2—-8) =0

thay x; = 0;x, = 1; x3 = 2 vao hé trén ta dudc

y2—3=0
y1+2y,—8=0

Giai hé ta dudc y; = 2, y, = 3. Vay phuong an t6i uu cta bai toan d6i
ngau la y’ = (2;3).

Vi du 3.8. Cho bai toan quy hoach tuyén tinh
z = —4x; + 9x, + 16x3 — 8x4 — 20x5 — min

V6i cac rang budc

5x1 + 4xp, — x3 + 3x4 + x5 = 5
—X1 + 2X2 + 4X3 — 2X4 — 5X5 > -9
—X1 — 2X2 — X3 + 2X4 + 3X5 = 2

X1,X2,x3 >0
a. Phat biéu bai toan d6i ngiu cta bai toan trén.
b. Kiém tra tinh t6i wu cta phuong an x” = (2;0; 1; —2; 3).

Chii y. Trong vi du nay ta khéng dung dude dau hiéu téi uu trong
chuong 2 @€ kiém tra tinh t6i uu ctia phuong an vi trong phuong an cé
X4,X5 € R.

Giai.

a. Bai toan déi ngau

| Bai toan goc | Bai toan déi ngau
z = —4x1 + 9x + 16x3 — 8x4 — 20x5 — min | z' = 5y; — 9y, + 2y3 — max
5x1+4xy —x3+3x4 +x5>5 y1=0
—X1 + 2xp + 4x3 — 2x4 — 5x5 = =9 y2>0
—X1 —2Xp — X3+ 2Xx4 +3x5 =2 vz €R
x>0 Sy1—y2—y3 <4
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X2 >0 4y +2y, —2y3 <9
x3>0 —y1 +4y, —y3 <16
x4 €R 3y1 =2y, +2y3 = —8
X5 eR y1—5y2+3y3 = -20

Bai toan dugc viét lai:

7 = 5y1 — 9y, + 2y; — max
V6i cac rang budc

Sy — y2 — y3 = 4
4y; + 2y, — 2y; = 9
—y1 + 4y, — y3 < 16
3yi, — 2y, + 2y3 = 8

yi — 5y + 3y3 = =20
y1,y2=0

b. Kiém tra tinh t6i uu cta x” = (2;0; 1; —2: 3). St dung dinh ly do6 léch
bu ta dudc

(5x1 +4x, —x3+3x4+x5—5)y1 =0
(—x1 +2x3 +4x3 —2x4 —5x5 4+ 9)y, =0
(=x1 —2x3 —x3 + 2x4 +3x5—2)y3 =0
(5y1—=y2—y3+4x1 =0
(4y1+2y2—=2y; = 9x2 =0
(=y1+4y2—y3—16)x3 =0
(Gy1—=2y2+2y3+8)xs =0

(y1—=5y2 +3y3 +20)x5 = 0

va thay x vao hé ta dudc

y1=0

y1—=y2—y3+4) =0 y1=0
(=y1+4y2—y3—-16)=0 = (=4
By1 —2y2+2y;+8) =0 y3=0
(y1 —5y2 +3y3 +20) =0

Vay c6 y7 = (0;4;0) thoéa dinh 1y d6 léch bu. Nén x” 1a phuong an toi
uvu va y’ 1a phuong 4n t6i vu cia bai toan doéi ngau.
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3.3 Phudng an t6i uu cua bai toan d6i ngiu

Pinh Iy d6 léch bu[3.9 cho ta cong cu tong quat dé tim phudng an tbi uu
cta bai toan d6i ngiu (gbc) khi biét phuong an t6i wu ctia bai toan gbc
(d6i ngau) cia né. Tu dinh 1y nay, ta c6 hai hé qua dé tim phuong an
t6i wu ctia bai toan d6i ngiu khi biét phuong an tbi wu ctia bai toan gbc
hoic bang don hinh ctia phuong an t6i wu ctia bai toan goc.

3.3.1 Biét phuong an t6i vwu bai toan goc

Hé qua 3.10. Cho bai todn quy hoach tuyén tinh dang chinh tdac cé
phuong dn tbi uvu X véi hé vector co sd lién két la B = {Ay,:... A, }.
Phuong dn téi uu y cia bai todn dbéi ngdu la nghiém cia hé phuong
trinh BTy = ¢®.

Chitng minh. Cho bai toan quy hoach tuyén tinh dang chinh tic

z = ¢'x — max
V6i cac rang budc
Ax=Db (3.18)

x>0

Cap bai toan gbc, d6i ngidu nhu sau

Bai toan goc | Bai toan déi ngau
z=c'x > max | z =b’y - min
Ax=Db y € R”
x>0 ATy >c¢

Theo dinh ly do6 léch bu:

y' (Ax-b) =0

ATy — o) =0 (3.19)

Do x 14 phuong 4n t6i uu ca bai toan gbc cho nén y7 (Ax — b) = 0 luén
dung. Ta con lai diéu kién

x' (ATy—¢) =0 (3.20)
Do x ¢6 x,,,, = -+ = xx, = 0va X, ..., Xk, > 0 nén khi thay x vao
(3.20) ta duoc hé BT cB. O

b
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Chu y. Hé phuong trinh B’y = ¢? tuong duong

(Ak1 ; 57) = Ck,

(A} ¥) = Ck,,
Vi du 3.9. Cho bai toan quy hoach tuyén tinh
z = 2x1 —3x5 + 4x3 + x4 > max
V6i cac rang budc
— Xy + X3 —+ X4 10

=
X1 + X, + 3X3 = 25
2x, + Xx3 4+ 5x4 < 16

xj>0, j=1,....4
Tim phuong an ti vu ctia bai toan gbc va bai toan d6i ngau.
Gidi. Chuyén bai toan sang dang chinh tic

z =2x1 —3x, + 4x3 + x4 — max
V6i cac rang budc

— X2 + X3 —I— X4 —I— X35 = 10
X1 —I— X2 + 3X3 =
2X2 + X3 + 5X4 + x¢ = 16

x; >0, j=1,...6

Gia bang phudng phéap don hinh

sT s (A7 A7 AT A7 AT A7
B |e” | b 2 3 7) 1 0 0
A [0 10 0 1 1 1 1 0
A | 2] 25| 1 1 3 0 0 0
A lo] 16| o 2 1 5 0 1
0 5 9 1 0 0

A- [0 (345 0 75 45 0 i 5
A | 2] 95| 1 1 3 0 0 0

A, | 11185 0 25 15 1 0 15

max A 0 215 115 0 0 i

Phuong an téi uu cta bai toan gbec x7 = (25;0;0; 16/5;34/5;0) c6 hé

\d
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vector co s6 lién két B = {A;; A4; As). Ta dat:

je)
O =

1
0590

va (CB)T = (c15¢4:¢5) = (2:1;0)

Phuong an t6i uwu ctia bai toan d6i ngau la nghiém ctia hé phuong trinh
B’y = ¢? hay

01 0\ ([ 2
105]|»]=|1
1 00 V3

Nhan xét. Tim phuong an t6i uu ctia bai toan déi ngiu 6 vi du 6
trén c6 thé lam nhu sau: Tt phuong 4n t6i vu ctia bai toan goc

x! = (25;0;0;16/5;34/5;0)

ta xac dinh dudc x;, x4, x5 > 0. Ta danh dau cot 1, 4, 5 ctia bai toan gbc:

zZ = O)Cl — 5X2 — 2X3 +X4 | +X5

réng — X2 + X3 +X4 +X5 = 10

bu@c X1 + X2 + 3X3 = 25
2X2 + X3 +5)C4 + X = 16

Lap hé phuong trinh ba &n véi hé s6 cac phuong trinh 14 cac cot 6 trén:

Oy1 + y2+0y3 =0— cot 1
y1+0y2+5y3=1— cot4
y1+0y2+0y; =1— ¢cot5
Giai hé nay ta dudc y” = (0;2; 1/5) 1a phuong an tdi vu ctia bai toan doi
ngau. O
Vi du 3.10. Cho bai toan quy hoach tuyén tinh
z = 2x1 4+ 2x5 + x3 + 4x4 — max
V6i cac rang budc

5X1 + X + X3 + 6X4 = 50
—3X1 + X3 + 2X4 > 16
4X1 + 3X3 —I— X4 S 23

x; >0, j=1,....4

¢6 phuong an t6i wu x7 = (0; 14; 6; 5). Hay tim phuong an t6i uu cta bai
toan d6i ngau.
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Gidi. Dang chinh téc

z =2x1 4+ 2x5 + x3 + 4x4 — max
V6i cac rang budc

5)C1 + X + X3 + 6X4 = 50
—3X1 + X3 —+ 2)C4 — X5 = 16
4X1 + 3X3 + X4 + X = 23

x; >0, j=1,...6
Phuong an t6i uu cta bai toan dang chinh tic trén
x! = (0;14:6;5;0;0)

co Xo; X3, x4 > 0.

z = 2x1 | +2x2 | +x3 | +4x4

rang 5x; | +xp| +x3| +6x4 = 50

budc —3x; +x3 | +2x4 | — X5 = 16
4X1 +3X3 +X4 + x¢ = 23

Lap hé phuong trinh ba &n véi hé s6 cac phuong trinh 1a cac cot 2, 3, 4
§ trén:

y1+0y2 +0y; =2

yi+y2+3y3=1

6y1 +2y2+y; =4
Gjéi hf} ta dudc y' = (2;—23/5:6/5) la phuong an t6i vu ctia bai toan
doi ngau. O

Vi du 3.11. Cho bai toan quy hoach tuyén tinh

z = —6x1 + X, — 3x3 — max
V6i cac rang budc

2X1 — X2 — 5X3 + x4 = 5
X1 — 2X2 + 2X3 < 4
—4x; + x2 +  x3 < 2

x; >0, j=1,..4

¢6 phuong an t6i vu x? = (0;2;0; 7). Hay tim phuong an t6i uu cta bai
toan doéi ngau.
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Giai. Bai toan c6 dang chinh tac

z = —6x1 + X, — 3x3 — max

V6i cac rang budc

2X1 — X2 — 5X3 + X4 = 5
X1 — 2x2 + 2x3 + X5 = 4
—4x; + x2 + X3 + xg = 2

x; >0, j=1,..6

c6 xT = (0:2:0;7;8;0) la phuong an t6i wu. Trong phuong an t6i uwu nay,
X2, X4, %5 > 0.

z= —6x1| +x2|— 3x3|4+0x4 | +0xs

réng 2X1 —X2 | — 5X3 +Xx4 = 5

bu@c X1 —2.X2 + 2X3 +Xx5 4
—4x; +x2 | + X3 + X6 = 2

Bai toan d6i ngiu c¢6 phuong an t6i wu 1a nghiém ctia hé phuong trinh

V1 =2y, +y3=1
=4
y2=0

suyray’! = (0;0;1). O

3.3.2 C6 bang don hinh ctia phudng an téi wu

Hé qua 3.11. Cho bai todn gbc dang chinh tdc, phuong dn xudt phdt cé
hé vector co sé lién ket don vi

B :{Akl;...;Akm}={e1;...;em

va phuong dn toi uu cé cdc udc luong A, ..., A,. Phuong dn tdi uu cia
bai toan doi ngau la

Y= Ak, +ckys-noi Ag, +Ckp)

*ej = (0;...;0;1;0;...;0) la vector don vi thit j
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Chitng minh. Gia st phuong an t6i uu x cia bai toan gbc c6 hé vector
co s6 lién két B’ = {A;;...;A;,}. Ta dat

xB = (x5...1x,):¢8 = (¢, .00, ) B = (Allf---EAlm)
» — N -1 1. . 4. N <. P A
Theo hé qual3.10, y = (cB> B 1a phuong an toi uu ctua bai toan doi
ngau. Ta xét
_ ’ T /_1 ’ T ’
(A;9) = () BT'A, = (cB) AF = A, +e, j=1.
véicaci =1j € {ky;...; km}

yi = (Aijy) = (eisy) = A + ¢ H

Vi du 3.12. Cho bai toan quy hoach tuyén tinh
z = 2x1 —3x; + 4x3 + x4 — max
V6i cac rang budc
— Xy + X3 —+ X4 10

=
X1 + X2 + 3X3 = 25
2X2 —I— X3 —I— 5X4 S 16

X; >0, j=1,..4
Tim phuong an t6i uu ctia bai toan goc va bai toan d6i ngau.

Giai. Chuyén bai toan sang dang chinh tic va bién d6i ham muc tiéu
ta dudc

z =2x1 — 3%, + 4x3 + x4, — max

V6i cac rang budc

— X2 + X3 —+ X4 + = 10
+ X2 + 3x3 = 25
2.X2 + X3 + 5X4 + = 16

Tim phuong an téi wu bai toan gbéc

Phuong an cuc bién xuat phat c6 hé vector co s lién két don vi B =
{As;Aj; Ag)
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AP AP AP AP AB AZ
B B 1 2 3 4 5 6
Blem | bt 34 1 0 0
As 0 10 0 -1 1 1 1 0
A, 2 25 1 1 3 0 0 0
Ag 0 16 0 2 1 5 0 1
0 5 2 -1 0 0
As 0 | 34/5 0 -7/5 4/5 0 1 -1/5
A, 2 25 1 1 3 0 0 0
A, 1 | 16/5 0 2/5 1/5 1 0 1/5
max A 0 27/5 11/5 0 0 1/5
Vay phuong 4n t6i uu ctia bai toan goc x7 = (25;0;0;16/5).
Suy ra phuong an tbi uu ctia bai toan déi ngiu
Vi=C¢Ck, + Ak, =cs+As=04+0
V2 =Ck, + Ap, =1 + A1 =240
y3:Ck3+Ak3:C6+A5:O+1/5
Vay phuong an t6i uu cia bai toan d6i ngau y” = (0;2;1/5) O

Vi du 3.13. Viét bai toan dbi ngiu ctia bai toan gbc sau va gii bai toan
doi ngau bang phuong phap don hinh

z = 10x; 4+ 8x, + 19x3 — min

V6i cac rang budc

X1 + x2 + x3 > 6
3X1 + 2.X3 = 2
X1 + 2x + 5x3 = 5
X1,X2,x3 >0
Gidi. Bai toan gbc, bai toan d6i ngau:
Bai toan gbc Bai toan db6i ngau
z=10x; + 8x, + 19x; > min | z = 6y + 2y, + 5y; — max
X1+ X3+ x3>6 y1 =0
3X1+2X3Z2 yZZO
X1+ 2x2+5x3>5 y3>0
x1 =20 y1+3y2+y3 =10
X2 =20 Y1+ 2y +2y; <8
A x3 >0 Y1+ 2y, +5y3 <19
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Ta sé giai tim phuong an t6i wu ca bai toan d6i ngiu sau d6 suy ra
phuong an toi uu cta bai toan goc.

Tim phuong an t6i wu bai toan d6i ngau

Bai toan d6i ngau c6 dang chinh tac

7 = 6y1 + 2y, + 5y3 — max
V6i cac rang budc

yio+ 3y2 + yz + = 10

yi + 2y2 + 2y3 + = 8

yi + 2y2 + Sys + = 19
yi>0, i=1,....6

Phuong an cuc bién ban dau cé hé vector co sé lién két don vi B =
{A4: As; Ag}. Bang don hinh:

B lwe | AT A7 A A7 A7 Al

B |e® b ———o—% 0 0 0
A, f0o(i0] 1 3 1 1 0 0
A- o8|l 1 2 2 o 1 o
Aclol19] 1 2 5 o o 1
max Al 6 2 5 0 0 0
A, 02 0 1 1 1 1 0
A lels| 1 2 2 o 1 o
Ac o121l 0 o 3 o 1 1
max AT 0 10 7 0 6 0

Moi A; > 0 nén phuong 4n hién thoi y” = (8;0;0) 12 phuong an tbi uu
ciia bai toan doéi ngau.
Suy phudng an tbi wu bai toan gbe

y1:C’kl+Ak1:C’4+A4:O+O:O
y2:Ck2+Ak2:C5+A5:O+6:6
y3:Ck3+Ak3:C5+A5:0+O:O

Vay phuong an t6i uu bai toan gbc y? = (0; 6;0). O
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3.4 Bai tap chuong 3
Bai tap 3.1. Giai c4c bai toan qui hoach tuyén tinh

a. z = 2x; + 3x, + 4x3 — min
V6i cac rang budc
6x1 + 3x + 2x3
2x1 4+ 6xy + 3x3
x; >0, j=12,3

19
24

Pap an. Phuong an t6i vu x7 = (7/5;53/15;0), gia tri ham muc
tiéu z = 67/5

b. z = x; + x2 + x3 > min

V6i cac rang budc

6X1 + 2X2 + X3 = 20
X1 + 7xo 4+ 3x3 > 25
3X1 + X2 + 8X3 > 30

x;j >0, j=12,3

Pap an. Phuong an t6i uu x” = (131/60; 127/60; 8/3), gia tri ham
muc tiéu z = 209/30

Bai tap 3.2. Cho bai toan quy hoach tuyén tinh

z = 2x1 + x5 + x3 + 3x4 —> max
V6i cac rang budc

X1 — 2X2 + X3 = 16
Xy + 4X3 + xXg = 8
X2 — 2X3 + 3X4 < 20

x; >0, j=1,...4

a. Phat biéu bai toan d6i ngau ctia bai toan trén.
b. Hay giai mét trong hai bai toan roéi suy ra phuong an t6i uu cta

bai toan con lai.
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Bai tap 3.3. Cho bai toan quy hoach tuyén tinh

z = 5x1 + X2 + x3 + 16x4 — max
V6i cac rang budc

9}

—-X1 + Xy + 2X3 — 3X4 =
—2X1 — X2 + X3 + 5X4 =
3X1 + 4.X2 + 7X3 — 8X4 = 9

x1<0;x; >0, j=2,...,4

a. Hoi x” = (25/13;64/13;0;8/13) c6 phai 1a phuong an ti uu ctia bai
toan trén khong?

\S)

b. Viét bai toan do6i ngau cta bai toan trén va tim phuong an to6i uu
cua bai toan doi ngau.

Bai tap 3.4. Mot Xi nghiép chin nudi cAn mua mét loai thitc &n téng
hop T1, T2, T3 cho gia stuc véi ty 1é chat dinh dudng nhu sau:

e 1 kg T1 chita 4 don vi dinh dudng D1, 2 don vi dinh dudng D2, va
1 don vi dinh dudng D3.

e 1 kg T2 chita 1 don vi dinh dudng D1, 7 don vi dinh dudng D2, va
3 don vi dinh dudng D3

e 1 kg T3 chita 3 don vi dinh dudng D1, 1 don vi dinh dudng D2, va
4 don vi dinh dudng D3.

MB5i bita an, gia stc can toi thiéu 20 don vi D1, 25 don vi D2 va 30 don
vi D3. Héi Xi nghiép phai mua bao nhiéu kg T1, T2, T3 moi loai cho
mot bita &n d€ bao dam t6t vé chat dinh dudng va tong sb tién mua la
nho nhat? Biét rang 1 kg T1 c6 gia 1a 10 ngan dong, 1 kg T2 c6 gia la
12 ngan dong, 1 kg T3 c6 gia 1a 14 ngan dong.

Pap an. Phuong an t6i wu x” = (5/18;49/18;97/18), gia tri ham muc
tidu z = 998/9

Bai tap 3.5. Mot Xi nghiép xi Iy gidy, c6 ba phan xudng I, II, III cuing
xu ly hai loai giay A, B. Do hai phan xudng c6 nhiéu su khac nhau, nén
néu cung dau tu 10 triéu dong vao méi phan xuéng thi cudi ky

e Phan xudng I xtt Iy dudc 6 ta gidy loai A, 5 ta gidy loai B.
e Phan xudng II xt 1y dudc 4 ta gidy loai A, 6 ta giy loai B.
e Phan xuéng III xit 1y dudc 5 ta giay loai A, 4 ta gidy loai B.
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Theo yéu cau lao dong thi cudi ky xi nghiép phai xt ly it nhat 6 tin giay
loai A, 8 tan gidy loai B. Héi can dau tu vao méi phan xudng bao nhiéu
tién dé xi nghiép hoan thanh cong viéc véi gia tién dau tu 1a nhé nhat.

Pap an. Phuong an t6i uu x7 = (5/2;45/4;0), gia tri ham muc tiéu
z = 55/4(don vi 10 triéu)

Bai tap 3.6. Mot gia dinh can it nhat 1800 don vi prétéin va 1500
don vi lipit trong thiic &n moi ngay. Mot kilogam thit bo chia 600 don
vi protéin va 600 don vi lipit, mot kilogam thit heo chia 600 don vi
protéin va 300 don vi lipit, mot kilogam thit ga chita 600 don vi protéin
va 600 don vi lipit. Gia mét kilégam thit bo 14 84 ngan dong, gia mot
kilégam thit heo 14 71 ngan dong, gia mét kilégam thit ga 14 90 ngan
dong. Héi mot gia dinh nén mua bao nhiéu kilégam thit méi loai dé bao
dam t6t khdu phan #n trong mot ngay va téng s6 tién phai mua 1 nhé
nhat?

Pap an. Phuong an t6i vu x7 = (2;1;0), gia tri ham muc tiéu z = 239.
Bai tap 3.7. Cho bai toan quy hoach tuyén tinh.

Z = X1 —2Xy + X3 — X4 + X5 — min
V6i cac rang budc

X1 — 2X2 + X3 + 3X4 — 2X5 = 6
—2x1 — 3x2 + 2x3 + x4 — x5 = —4
X1 + 3X3 — 4X5 > 8

X1,Xx3,x5 >0
a. Kiém tra tinh tdi uu cta phudng an x7 = (5;—6; 1; —4;0) cho bai
toan goc
b. Phat biéu bai toan d6i nglu cua bai toan trén, ching téa tap
phuong an cua bai toan doi ngau la tap rong.
c. Chiing téa bai toan da cho khong c6 phuong an t6i vu.

Hudng dan.

a. S dung dinh 1y d6 léch bu, véi phuong an x’ = (5;—6; 1; —4;0) thi
khong ton tai phuong an nao caa bai toan doi ngau thoa dinh ly do 1éch
bu.

b. Chi ra khéng c6 phuong an nao théa cac rang budc ctia bai toan déi
ngau.
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c. Ching minh bing phan ching. Gia s bai toan gbc ¢6 phuong an
toi uu thi bai toan déi ngau cling cé6 phuong an t6i uu (theo dinh ly déi
ngau manh [B.8). Diéu nay trai véi cau a). Vay ta dudc diéu phai ching
minh.
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Bai toan van tai

Muc luc chuong 4

4.1 Bai toAn van tai cAn bang thuphatl . ........... 93

4.1 Bai toan van tai can bang thu phat

- Thu by | by |- | by || ba
Phat
ax C11 | C12 | == | C1j | **° | C1in
as C21 | Co2 | =+ | C2j |+ | Co2pn
ai Ci1 | G2 | = | Cij | | Cin
am Cm1 Cm2 | *** Cmj e Cmn

e C6 m ndi cung cap hang héa (tram phat), tram phat i chia a; don
vihanghéai =1,...,m.
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e C6n noi tiéu thu hang héa (tram thu), tram thu tha j chia b; don
vihanghéa j =1,...,n.

e Tong luong phat bang tong luong thu, nghia 1a
m n
Z a; = Z b j (4 1)
i=1 i=1

e Cuéc phi van chuyén mot don vi hang héa tit noi cung cap thit i
dén noi tiéu thu thu j 1a ¢;;.

Yéu cau cta bai toan 1a tim lugng hang phan phdi x; ; > 0 tu tram phat
thi i den tram thu thi j sao cho:

e Tong chi phi van chuyén thap nhat

z = ZZcijx,-j — min (4.2)

i=1j=1
e Giai toa kho .
Z)CUZCZ,', i=1,...,m (43)
j=1

e Ctta hang nhan da hang

inj ij j=1,...,l’l (44)
i=1

Bang phan phéi lugng hang van chuyén x;; tit tram phat thid i dén tram
thu thu j thuong dudc trinh bay nhu sau:

a) bj b, b, bj by,
C11 C12 Cyj. C1
a Jy. . n
1 X11| X2 X1; X1n
C21 C22 Caj Cop
a2 Xo1| X2z Xaj Xon
.| Ci1 Ci2 Cij Cin
di Xin | Xin 7 Xij Xin
Cm1 Cm2 Cmj Cmn
Am | K1 | Koz Ko Xmn
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Ma tran
X111 X122 Xin
X21 X222 rt Xop
x=| . } ) (4.5)
Xml Xm2 °°° Xmn

thoéa cac rang budc (4.3) va (£.4) dudc goi 1a phuong an chip nhan dudgc.

Tinh chét 4.1. Bai todn vén tdi cdn bang thu phdt luén c¢é phuong dn
ti uu.

Chitng minh. Ta can ching minh tap cac phuong an chap nhan dudc
khéac réong va ham muec tiéu luén bi chin duéi. That vay ta cé

b
i =L >0, Vi) (4.6)
> ai
i=1
12 phuong 4an chip nhan duge vi
inj: ml J = ! ij:ai, izl,...,m (47)

m
j=1 j=1 Y a; > a;i=1
i=1

“ =, a;b; b, —
ZXU:Z = Za,:bj, J=1....n (4.8)
i=1 i=1 Y a; Y a;i=l

| i=1

Ham muc tiéu bi chan dudi bdéi khong
m n
zZ = chijxij Z O (49)
i=1 j=1

Vay theo tinh chat ctia bai toan quy hoach tuyén tinh, bai toan van tai
luon c6 phuong an toi uu.

Tinh chét 4.2. Ma tran hé sé cdc rang budc cia bai todn vdn tdi cé
hang bang m +n — 1.

4.2 Phuong an cuc bién
Pinh nghia 4.3 (O chon, 6 loai).
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i. Taviét (i;j)la 66 dongi cot j.
it. Trong bdang van tai, nhitng 6 co x;; > 0 duogc goi la 6 chon,
nhiing 6 co x;; = 0 goi la 6 loai.

Dinh nghia 4.4 (Puong di). Ta goi moét duong di la tdp hop cdc 6 chon
sao cho:

e Trén cung moét dong hay mot cot khong co qua hai 6 chon.
e Hai 6 chon lién tiép thi ndm trén cung mot dong hay moét cot.

Vi du 4.1. Day cac 6 chon sau tao thanh mét duong di:

¢ —F———F———1 —————-e

- =9

PR "t

vi khong c6 6 lién tiép véi (2; 1).

Pinh nghia 4.5 (Chu trinh). M¢t duong di khép kin dugc goi la mot
chu trinh.

Vi du 4.3. Day cac 6 chon sau tao thanh mét chu trinh

$-1-¢

ST

Lo _1___] Y
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T

! |

o
IRE=
-] 4

Tinh chat 4.6. Mot bang vén tdi ¢6 m dong, n cot thi tdp cdc 6 chon
khong chita chu trinh co toi da m +n — 1 6.

Tinh chéit 4.7. Véi mét phuong én cé dic m + n — 1 6 chon khéng chita
chu trinh, thi véi bat ky mot 6 loai nao dude dua vao phuong dn thi 6
loai nay cung véi moét sb6 6 chon da cho dé tao thanh chu trinh va chu
trinh nay la duy nhat.

Vi du 4.4. Xét bang van tai 3 dong, 4 c6t véi mot phuong an c6 3+4—1 =
6 6 chon cho nhu sau

Khi ta thém mot 6 loai bat ky thi 6 loai nay két hop véi mot sb 6 chon
nay tao thanh chu trinh. Chang han, ta thém 6 loai (1,2) vao phudng
an thi 6 nay sé két hop véi cac 6 (3,2); (3.3); (2.3); (2,1); (1, 1) tao thanh
chu trinh.

t- 1o .
T

|
ol-4

O

Pinh ly 4.8. M6t phuong dn duge goi la phuong dn cuc bién ciua bai
toan vdn tai khi va chi khi tdp cdc 6 chon ctia né khong chita chu trinh.

DPinh nghia 4.9. Mét phuong dn cuc bién co m + n — 1 6 chon dudc goi
la phuong dn cuc bién khéng suy bién. Ngudc lai, mét phuong dn cuc
bién c6 it hon m + n — 1 6 chon dudc goi la phuong dn cuc bién suy bién.

B
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Vi du 4.5. Phuong an sau la phuong 4n cuc bién khong suy bién

a~li| 30 | 40 | 50 | 60

80 |1 30 5 7 2 50

45 |° |7 |4 3509 10

55 |12 2 40 3 15 6

Vi du 4.6. Phuong an sau la phuong an cuc bién suy bién

a~li| 40 | 100 | 60 | 50

80 |1 402 |* 403

70 |2 4 5 20 1 50

100 |4 1100 2 5

Nhan xét. Mot phuong 4n cuc bién c6 cac co chon cé thé khong lap
thanh mot duong di.

4.3 Cac phudng phap thanh lap phudng an
cuc bién

4.3.1 Phuong phap cuéc phi thap nhat
Y tudng chinh ctia phuong phép nay 1a phdan phdi luong hang lén nhét

6 thé vao 6 c6 cude phi thdp nhdt. Phuong phap phan phdi lugng hang
x;j dudc thuc hién nhu sau:

a; loaidbngi,bj:bj—ai
xij =min{a;; b;} = b, loai ¢t j,a; = a; — b; (4.10)
a; =b; loaidongi cot]
Lip lai qua trinh trén cho cac 6 tiép theo dén khi y\éu cau cta tram
phat, tram thu dudc théa man. Phuong an thu dudc bang phuong phap
nay la phuong an cuc bién.

Vi du 4.7. Bang phuong phap cudc phi thap nhat, thanh 1ap mét phuong
an cuc bién cua bai toan van tai:
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2| 30 | 40 | 50 | 60
80 |1 5 7 2

45 |5 7 4 9
55 |12 2 3 6

Giai.
O (1;1) ¢6 cuée phi thap nhat
nén ta phan vao 6 nay mot lugng b
nhidu nhat 1a 30. Khi d6: arXy \>\‘K 40 | 50 | 60
) 5 7 2
e Tram thu thd nhat nhéan 50| 80 Q\%
da hang, x6a cot 1. 45 N AL
e Tram phat thd nhat con 55 @\2\ 2 3 6
du 50, ta ghi nhap 50.
Trong cac 6 con lai, co hai 6: 10
(1;4) va (3;2) ¢6 cung cudc phi b
thap nhat 13 2. Tuy nhién néu a; " \§\8\ 40 | 50 | 60

chono (1;4) lam 6 chon thilugng  5g \é& ﬁ\%%\\ \}%

hang phan qua 6 nay la 50 sé
nhiéu hon khi chon 6 (3;2) 45

e Tram phét thi nhit phét 55 ‘\2\\ 2 |3 |6
hét hang, x6a dong 1.

e Tram thu thd 4 thiéu
hang, ta ghi nhap 10.

O (3;2) ¢6 cude phi thip nhat 1a 10

2, ta phan mot luong 40 vao 6 b
e b [ 300 50 | 60

e Tram thu tha 2 nhéan dua 50 \gg\

5\
hang, x6a cot 2. 45 \5\\ \9\\ 4 9

e Tram phét tht 3 con du 15| 55 120 3 |6
15, ta ghi nhap 15.
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O (3:3) ¢6 cudc phi thap nhéit 1a

i;;l ;a phan mot lugng 15 vao 6 > b, \§\0\ 2(5) (I;g
o Tram phat thtt 3 phat hét 0 180 \gplBn 2 50]
hang, x6a dong 3. 45 N N 4 |9
e Tram thu thi 3 con thiéu 15 %\é\‘\\g\ %%

35, ta ghi nhap 35.

Tram phat thit 2 c6 lugng phat

45, ta phan vao 6 (2;3) mot b

lugng 35 va 6 (2:4) mét lugng ay| 80 | 40 | 50 | 60

10. Cubi cung ta dudc phuo,ng 80 |1 30 5 7 2 50

an cuc bién khong suy bien.

Téng cube phi z = 485. 45 |5 7 4359 10
55 |12 2 40 3 15 6

4.3.2 Phuong phap géc Tay - Bac

Ta uu tién phan phéi lugng hang nhiéu nhét vao 6 & géc Tay - Bac (géc
trén bén trai) ca bang van tai. Khi d6 neu:

e Tram phat nao da hét hang thi ta x6a dong chita tram phat do.
e Tram thu nao da nhan da hang thi ta xé6a c6t chita tram thu do.

Sau d6 lip lai qua trinh trén dbi véi nhitng 6 con lai. Phuong an dudc
thanh lap bang phuong phap géc Tay - Bac la phuong an cuc bién

Vi du 4.8. Bing phuong phap géc Tay - Bac, thanh 1ap phuong an cuc
bién cua bai toan van tai

a~li| 30 | 40 | 50 | 60
80 |1 5 7 2

45 |9 7 4 9
55 |12 2 3 6

Giai.
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Phan vao 6 (1; 1) méot lugng 30,

khi do:
NI \}\f\ 40 | 50 | 60
e Tram thu th& nhét nhan 50| 80 Q\% 5 7 2
da hang, ta xé6a cot 1
, 4 7 |4 |9
e Tram phat thd nhit con 5 \5\\
du 50, ghi nhap 50. 55 (12,02 (3 |6

Phéan vao 6 (1;2) mot lugng 40,

khi do6:
b [ 300 50 | 60
e Tram thu tha 2 nhan da 7 9
hang, x6a cot 2. 10| 80 Q\%%
. 4 4 9
e Tram phat thi nhat con 5 \5\\ ﬁ\\

du 10, ghi nhap 10. 55 1\2\\ 3 |6

Phéan vao 6 (1;3) mot lugng 10,

khi dé: 40

NI \‘\\‘K 50 | 60
e Tram phat tht nhét phat
hét hang, x6a tram phat 1. 10 \g& ﬁ\%&\\‘\\& K
o 45 N 4 |9
e Tram thu tha 3 con thieu

40, viét nhap 40. 55 @\2\ 3 6

Phéan vao 6 (2;3) mot lugng 40,
khi do6:

¢ Trom e 3 i i 30/ g0 [Tl ol ol2
e Tram phat tha 2 con du 5, \5\\

ta viét nhap 5. 55 @\2\

40

7
T
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Cubi cung phan vao 6 (2;4) mot

lugng 5 va 6 (3;4) mot luong 55 b

thi ta dudc phuong an cuc bién. ai

Phqug an cuc bién péy k,h()r’lg 80 |1 30(° 40!7 10

suy bién, gia tri cuéc phi cua

phuong an nay la z = 790. 45 |° 7 4 40 9 5
55 |12 2 3

55

30 | 40 | 50 | 60

2]

4.3.3 Phuong phap Vogel (Fogel)

Phuong phap Vogel cho ta mot phuong an cuc bién khé tbt, theo nghia
no rat gan véi phuong an toi uu.

i) Trén méi dong, mdi cot clia ma tran cude phi ta tinh hiéu sb giita
hai gia tri cudc phi nhé nhat.

ii) Chon dong hay c6t c6 hiéu s6 nay 16n nhat (néu c6 nhiéu dong hay
cot thoa diéu kién nay thi ta chon mot dong hay mét cot trong cac
dong, cot nay)

iii) Phan ludng hang nhiéu nhat vao 6 ¢6 cudc phi nhé nhat trén dong
hay cot vita chon dugc. Khi d6 néu noi nao da phat hét hang thi ta
x6a dong chita noi phat d6. Néu noi nao nhan da hang thi ta xé6a
cot chita noi nhan dé. Lic dé cot (dong) nay hiéu s6 sé khong tinh
cho budc sau.

iv) Lap lai ba budc néi trén véi nhitng 6 con lai cho dén hét. Ta thu
dudc phuong an cuc bién.

Vi du 4.9. Biang phuong phap Vogel tim phudng an cuc bién ctia bai
toan van tai:

80 |1 5 7 2

55 |12 2 3 6

Giai.
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Cot 1 c6 hiéu sb 16n nhéat (cling

c6 thé chon cot 4), ta sé phan vao b
cot 1. Phan vao 6 (1;1) c6 cuébe ai \§\R 40 | 50 | 60
phi thap nhat mot luong nhiéu 80 Q\% 5 7 2
nhat la 30.
45 N N L
e Tram thu th 1 nhan da
hang, x6a cot 2. 55 Y\Q\ 2 3 6

o Tram phat thd 1 con du 4 3 1 4

50, viét nhap 50.

Cot 4 c6 hiéu s6 16n nhéat , ta sé

phan hang vao cot 4. Phan vao 6 b
(1;4) ¢6 cude phi thap nhat mét a; N, \§\0\ 40 | 50 | 60

lugng nhiéu nhét 1a 50. Q& Q\%ﬁ\ QQ\@

e Tram phat thit 1 hét hang, 45 N 7 |4 |9

x0a tram phat 1. 55 @\2\ 2 3 6

e Tram thu thi 4 con thiéu

10, viét nhap 10. 3 1 @
Cot 4 ¢6 hiéu s6 16n nhéat , ta sé
phéan hang vao c6t 5. Phan vao 6 b
(3:2) ¢6 cude phi thap nhat mét a;i N, \§\0\ 50 | 60
lugng nhidu nhét 14 40. Q& %

. A . 4 9
° E;ir; ;(};;cg};g .2 nhan du 45 %\\ N
55 (120 3 |6

e Tram phat thit 4 con du
15, viét nhap 15. (5) 1 3
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Dong 2 c6 hiéu s6 16n nhéat, ta
sé phan hang vao dong 2. Phan
p g g b, \}\‘K 50 | 60

va0 0 (2; 3) ¢6 cudc phi thap nhat ai
6
3

mot luong nhiéu nhéat 1a 45.

unhitla 5. L80 [Lggfai
" ramphdL thi2 het hane, f\iii N

e Tram thu thd 3 con thiéu
5, viét nhap 5.

1

Cubi cing phan vao 6 (3;3) mot

lugng 5 va 6 (3;:4) mot luong 10 b
thi ta dudc phuong an cuc bién. a; | 80 | 40 | 50 | 60
Phuong an cuc bién nay khong 80 |1 5 7 2
.2 s ., 30 50
suy bien, gia tri cuéc phi cua 5 7 1 9
phuong an nay la z = 465. 45 45
55 |12 12 49|12 5[5 10

Nhaén xét. Phuong phap Vogel cho ta mot phuong an cuc bién kha tot,
theo nghia n6 gan phuong an toi uu hon hai phudng phap trudc.

4.4 Thuat toan thé vi giai bai toan van tai
DE giai bai toan van tai, ta thuc hién bén buée nhu sau:

Budc 1. Thanh lap phudng an cuc bién :béng mot trong cac phuong
phap: cudéce phi thap nhat, Tay - Bac, Vogel.

Buéc 2. Xét xem phuong an cuc bién hién thoi da toi vu hay chua
bing thuit todn quy khéng cuéc phi 6 chon. Néu phuong 4n
cuc bién hién thoi 14 phuong an t6i uu thi thuat toan két thuc.
Ngudc lai sang budce 3.

Buéc 3. Xay dung phuong an cuc bién méi t6t hon xem 4.4.21

Buéc 4. Quay vé budc 2.

4.4.1 Thuat toan quy khong cudc phi 6 chon
Xét bai toan quy hoach tuyén tinh cé phuong an cuc bién ban dau khong
suy bién (c6 m + n — 1 6 chon). Néu bai toan c6 phuong an cuc bién suy

\d

(5)
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bién (c6 it hon m 4 n — 1 6 chon) thi ta thém 6 chon gia (i, j) véi x; ;=0
vao sao cho cac 6 chon gia nay va cac 6 chon ban dau khong tao thanh
chu trinh.

Vi du 4.10. Xét bai toan van tai c6 phuong 4n cuc bién suy bién

a~li| 40 | 100 | 60 | 50
80 1402 4403

70 |2 4 520150

100 |4 1100 2 5

Ta thém 6 chon gia (1, 2) véi x;, = 0 thi bai toan c6 m +n — 1 6 chon

2| 40 | 100 | 60 | 50

80 |1 40(2 ol|* 40|3

70 |2 4 520150

100 |4 1100 2 5

Thuéat toan quy khong cudc phi thuc hién nhu sau: Lan ludt cong vao

cac cuéc phi 6 dong 1,...,m mét luong rq,...,r, vavao cot 1,...,n mot
lugng 51, ..., s, sao cho tong cudc phi trén cic 6 chon bang khéong.

Vi du 4.11. Quy khong cude phi cac 6 chon ctia bang van tai.

2| 30 | 40 | 50 | 60

80 1305 7 250

45 |5 7 435910

55 |12 2403156

Giai. Can tim r; va s; sao cho trén céac 6 chon co:
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51 52 83 S4
st =0 2| 30 | 40 | 50 | 60
nghia la: o 11 " 5 7 2 "
SRR 1
rats3H4=0 13| 55 |12 12 49|3 15|
rn+s54+9=0
r3+s,+2=0
r3+s3+3=0
Heé c6 6 phuong trinh 7 bién nay cé vo s6 nghiém, do dé c6 mot bién
nhan gii tri ty y. O day t6i cho r; = 0 va tinh dude s; = —1;54 =

—2irp = —T7;83 =3;r3 = —6;5, = 4

S1=-1 52=4 S3=3 S4=-2
a~li| 30 | 40 | 50 | 60
r=0| 80 |1 30 5 7 2 50
r=-7| 45 |9 7 4 35 9 10
r3=-6| 55 12 2 40 3 15 6

Ta thay c;; bang ¢;; = cij + ri + s; thi dugc bai todn méi goi 1a bai toan
sau khi quy khong cuéc phi 6 chon

a~li| 30 | 40 | 50 | 60
80 |0 30 9 10 |0

50
45 |-3 4 0 35 0 10

55 |9 040015-2

Dinh ly 4.10. Lan luot cong vao cdc cudc phi § dong 1,...,m mét luong
Fi,....,Imvavao cot 1,....,n mot lugng sy, ...,s, tuc thay c;j boi
Cij =Ti +8; +¢ij

thi ta dudc bai todn méi cé cung phuong dn tbi uu vdi bai todn ci.
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Nhén xét. Theo dinh 1y[4.10] bai toan van tai v6i phuong an cuc bién

a~li| 30 | 40 | 50 | 60

80 |1 30 5 7 2 50

45 |5 7 4 35 9 10

55 |12 2 40 3 15 6

va bai toan van tai sau khi quy khong cudc phi cac 6 chon véi phuong
an cuc bién

2| 30 | 40 | 50 | 60

80 |0 30 9 10 0 50

45 |3 |1 |935]0 19

55 |5 |0 49|0 15|2

14 tuong duong nhau. Nghia bai toan quy khéng cude phi toi wu thi bai
toan ban dau cting toi uu va ching cung phuong an toi uu.
Ta nhan thay, trong bai toan quy khong cuéc phi trén dong 2, c6 6 (2, 1)
c6 cube phi “ré” hon cuée phi cac 6 chon (2,3) va (2,4) nén phuong an
hién thoi chua toi uu.
DPinh 1y 4.11 (Dau hiéu tbi wu). Bai todn vdn tdi sau khi quy khong
cudce phi cdc 6 chon:
o Néu c;j > 0 véi moi (i, ) thi phuwong dn cuc bién hién thoi la
phuong dn tbi uu.
o Néu ton tai clf ; <0thico thé’tim mot phuong dn mdi tot hon phuong
an hién thoi.
Vi du 4.12. Chiing minh phuong an cuc bién hién thai ctia bai toan van
tai sau khong phai la phuong an toi vu.

a~li| 30 | 40 | 50 | 60

80 (1 30|° 40|7 10|2

45 |5 |7 |4 |9

40 5
55 |12 2 3 55

2]
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Gidi.
S1=-1 S2=-5 S3= -7S4=-12
a~li| 30 | 40 | 50 | 60

n=0| 80 |1 39(5 407 10
rn=3| 45 |° 7 4 40 9 5
r=6| 55 |12 |2 3 6

Bai toan van tai sau khi quy khong cuéc phi 6 chon

a~li| 30 | 40 | 50 | 60

80 |0 30|0 49/0 10|10

45 |7 |5 [0 4]0 5

55 |17 3 2 0 55

- c/1 4 < 0 nén phuong an cuc bién nay khong la phuong an toiwu. O

Vi du 4.13. Chiing minh phudng an cuc bién hién thai caa bai toan van
tai sau la phuong an toi uu.

a~li| 30 | 40 | 50 | 60

80 1205 7 260

45 5107 4359

55 |12 2403156

Giai.

S1=-1 52=1 S3=O S4=-2
a~li| 30 | 40 | 50 | 60
r=0| 80 |1 20 5 7 2 60
r,=-4| 45 |9 10 7 4 35 9

n=3| 55 [12 [2 4|3 15|6

Bai toan van tai sau khi quy khong cuéc phi 6 chon
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2| 30 | 40 | 50 | 60

80 |0 20 6 7 0 60

45 |0 10 4 0 35 3

55 |8 |V 49| 151

Vc; ; > 0 nén phuong an nay la phuong an t61 uu. O

4.4.2 Xay dung phuong an cuc bién mdi

Trén bang quy khong cudc phi tim

Budce 1. O chon méi 1a 6 loai ¢6 c;j am nhéat (1a s6 Am c6 gia tri tuyét
d6i 16n nhat).

Budc 2. Xac dinh chu trinh chita 6 chon méi vita xac dinh bude 1. O
chon mdéi dude danh dau (+), cac 6 chon con lai trén chu trinh danh
dau xen ké dau (-), (+) trén chu trinh.

Budc 3. Xac dinh phuong an cuc bién méi.
e Lugng diéu chinh ¢ = min {x;;|(i, j) ¢6 dau (-)}
e Phuong an cuc bién mdi:

x;; +q O cédau(+)
Xij = {Xij —q (:) c6 dau (-) (4.11)
Xij O khéng c6 dau

Vi du 4.14. Cho bai toan van tai c6 phudng an cuc bién

2| 30 | 50 | 80 | 40

90 |3 go|2 5 90(1 40
70 4 1 50 3 20 6

40 |7 4 2 40 5

Chting minh phuong an cuc bién hién thoi chua t6i uu. Xay dung mot
phuong an khac tot hon.
Giai.

\ 0
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S1=-3 S2=-3 S3=-5 S4=-1
a~li| 30 | 50 | 80 | 40
ri=0{ 90 |3 392 |% g9|! 40
rn=2| 70 |4 1 50 3 20 6
r3=3| 40 7 4 2 40 5
Bai toan van tai sau khi quy
khong cuéc phi 6 chon c6 b
¢, < 0 nén c6 phuong an méi |4 | 30 50+ 80 | 40
to.tihon A 90 |0 30 -1 T 10 20 0 40
Tiéep theo ta xay dung 3 0 +— a == 7
phuong an méi: O (1;2) két 70 507" 20
hop véi mot s6 6 chon thanh chu 40 |7 4 0 40 7
trinh.
Luong diéu chinh
g = min 20; 50 = 20 a; bi| 80 | 50 | 80 | 40
3 2 5 1
Phuong an méi co6 90 30| 20 40
70 |4 1 30 3 40 6
X12:X12+20:20 7 4 9 5
X13 = X13—20:O 40 40
X2 = Xpp — 20 = 30

X23 = X323 —|—2O =40

Gia tri ham muc tiéu ctia phuong an mdéi la z = 400, gia tri ham muc
tiéu ctia phuong an trudc la z = 420.

Vi du 4.15. Cho bai toan van tai c¢6 phuong an cuyc bién

a~li| 50 | 40 | 70
80 | 50 5 30 12

20 |7 9 1120
60 |4 |2 19|3 50

Chting minh phuong &n cuc bién hién thoi chua téi vu. Xay dung mot

phuong an khéc tot hon.

Giai. Quy khong cudc phi 6 chon
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S1=-5 S2=-5 S3=-6

2| 50 | 40 | 70
r=0| 80 |9 50 5 30 12
r=-5| 20 7 9 1120

r3=3| 60 4 2 10 3 50

Bai toan van tai sau khi quy
khong cuéce phi 6 chon 3c;, <
0 nén phuong an cuc bién hién ai

bi| 50 | 40 | 70

thoi khong 14 phuong an t6i vu. 80 |0 =nl0_.T|3

A R 507 30
Tiéep theo ta xay dung 3T 1 0=
phuong an méi: O (2;1) két 20 |“k-pr-g 120

hop v6i mot s6 6 chon thanh chu 60 |2 0 Yo lay T
trinh. 0] 50

Lugng diéu chinh

g = min {10; 20; 50} = 10 | 50 | 40 | 70
12

5 5
Phuong an méi c6 80 40| 40

X711 = x11 — 10 = 40
X12 = X120 + 10 =40
X21 = X271 +10 =10
X3 = X3 — 10 =10
X33 = x33 + 10 = 60
X33 = X3 —10=20
Phuong 4n méi c¢6 gia tri ham muc tiéu 760 t6t hon phuong an truéc cé
gia tri ham muc tiéu 790.

60

Vi du 4.16. Cho bai toan van tai c6 phudng an cuc bién

il 25 | 25 | 10
1015 [3 |5

30 7256 58

20 |3 2202

10

Chting minh phuong an cuc bién hién thoi chua t6i uu. Xay dung mot
phuong an khac tot hon.

\ 0
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Giai.
Do phuong an cuc bién hién thoi
suy bién nén ta thém vao 6 chon b
gia sao cho 6 nay v6i mot s a | 25 | 25 | 10
6 san co khong lap thanh chu 10 |5 3 5 10
trinh. O day t6i chon 6 (2, 3) véi - 8 3
Xo3 = 0. 30 25 5 0
20 |3 2 20 2
Budc lap thi nhat
Quy khong cudc phi cac 6 chon
S1=-7 Sz=-6 S3=-8
il 25 | 25 | 10
ri =3 10 5 3 5 10
r=0| 30 |7 25 6 5 8 0
r;=4| 20 (3 |2 9¢|2
Bai toan van tai sau khi quy
khong cuée phi 6 chon ¢6 ¢35 < 0 b
nén c6 phuong an khac tot hon ar| 26 | 25 | 10
Ta xay dung phuong an méi: O 10 |1 0 0 10

(3:3) két hop v6i mot s6 6 chon
san c6 lap thanh chi trinh 30 257 5T 10

20 [0 |0 bolakT

Luong diéu chinh

g = min{0;20} =0 a; bf 25 25 10

Phuong an méi nhu bang bén
canh 30 |7 25 6 5 8

20 |3 |299|2 ¢

Nhan xét. Gia tri haAm muc tiéu clia phuong 4n mdi gidng gid tri ham
muc tiéu phuong an cit (chua t6t hon). O day ta thiy hai phuong an chi

\d
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chi khac nhau vi tri ctia 6 chon gia. O chon gia cia phuong 4n méi c6
cuée phi thap nhéat trong cac 6 chon gia. Do d6 khi chon 6 chon gia nén
chon 6 nao c¢6 cude phi thiap nhat dé€ qua trinh tim phuong an t6t hon sé
nhanh hon.

Budc lap thi hai

Quy khong cudc phi 6 chon

Sl=-7 Sz=-6 S3=-6
il 25 | 25 | 10
r1=1 10 5 3 5 10

}"2:0 30 7 25 6 5 8
rz=4| 20 3 2 20 2 0

Bai toan van tai sau khi quy

khéng cude phi 6 chon c6 ¢;, < 0 b
nén c6 phuong an khac tot hon. ar | 25 | 25 | 10
Ta xay /dung phgdng ér} méi: O 10 |-1 -ZX"_' 1Q "16
(1;2) ket hop v6i mot so 6 chon 0 0 ; 5 :
san c6 lap thanh chi trinh 30 25| 15| 1
— |+
20 |0 0 bO"OJ 0
Lugng diéu chinh
g = min{10;20} = 0 ai| 25 | 25 | 10

5 |3 ..|5
Phuong 4n méi nhu bang bén | 10 10
canh 30 |7 55]6 5|8

20 (3 |2 10/2 10

Gia tri ham muc tiéu clia phuong an méi nay z = 275 t6t hon gia tri
ham muc tiéu caa phuong an ban dau z = 295. O

Vi du 4.17. Giai bai toan van tai

\ 0
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2| 50 | 40 | 70
80 |° 5 12

20 |7 9 11
60 |4 2 3

Gidi. Bang phuong phap Vogel ta c6 phuong an cuc bién khong suy
bién nhu bang bén dudi:

S1=-5 Sz=-5 S3=-9
a~li| 50 | 40 | 70

r=0| 80 |° 40 5 40 12
rn=2 20 |7 10 9 1110
I”3=6 60 4 2 3 60

Bai toan van tai sau khi quy
khéng cudc phi 6 chon ¢6 Vc;; > .
0 nén phuong an cuc bién hién a (| 50 | 40 | 70
thoi 1a phuong an t6i uu. 80 |0 40 0 40 3
20 109912 |91

60 |° 3 0

60

4.5 Mot sb truong hop dic biét
4.5.1 Bai toan van tai khong can bang thu phat

Truong hgp phat 16n hon thu. Ta thém tram thu gia b, 4, v6i lugng
hang la

m n
bn+1: E a; — E bj, C’in+1:O, izl,...,m
i=1 j=1

Lic nay bai todn can bing thu phat.
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Truong hgp phat it hon thu. Ta thém tram phat gia a,,+, v6i lugng
hang la

n m
Am+1 = E bj— E a;, C’m+1i:O, jzl,...,n
j=1 i=1

Lic nay bai toan can bang thu phat.

Vi du 4.18. Giai bai toan van tai khéng can bang thu phat cho bdi bang
van tai sau:

a~bi| 100 | 65 | 95

150 |9 2 7

Giai.

Téng luong phat 1a 300, tong

lugng thu la 260. Trong bai nay b
ta thém tram thu gia véi luong a; (| 100 | 65 | 95 | 40
thu la 40. 80 |7 5 2 80 0
Bang phuong phap Vogel tim

phuong an cuc bién ban dau 70 70
nhung cha y tinh toan trén o6 9 2 7 0
that trudc, sau cung phan con 150 30| 65| 15| 40
du ta méi phan vao 0 gia

Quy khong cudc phi 6 chon:

S1=-9 S2=-2 S3=-7 S4=0
i 100 | 65 | 95 | 40

rn=5| 80 |7 |5 |2 g4|0

r=6| 70 3 70 4 5 0

rs=0 | 150 |9 39|2 65!7 15(° 40
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Bai toan van tai sau khi quy

khong cudce phi 6 chon c6 Ve, T b

0 nén phuong an cuc bién hién |4 X 100 | 65 | 95 | 40

thoi 1a phuong an t6i uu. 80 |3 8 0 go!?
70 |0 70 8 4 6
150 |0 30|% 65/° 15|° 40

4.5.2 Bai toan van tai c6 6 cam

Pay la bai toan van tai ma vi mot ly do no dé c6 mot noi phat khong
thé chuyén ché hang dén mot noi nhan nao dé dudc. De giai quyet van
dé nay ching ta cho cudc phi 6 6 d6 1a M, véi M 1a s6 dudng rat 16n,
16n hon bat ky s6 nao can so sanh. Sau d6 ching ta giai nhu nhiing bai
toan da trinh bay 6 trén.

Vi du 4.19. Giai bai toan van tai véi hai 6 cAm cho nhu sau:

a~li|100| 65 | 95 | 40

70 |10 5 7

150 |9 |8 |7

Giai.

Bai toan c6 2 6 cAm, ta thay 6

cAm nay thanh 6 c¢6 cuée phi M b

(M 12 s r4t 16n, 16n hon bat ky || 100 | 65 | 95 | 40
s6 nao can so sanh) 80 (6 15|5 5|11 |10
St dung phuong phap Vogel tim

dgqc phuong an cuc bién ban 70 |10 |M 5 30 7 40
dau. 150 |9 g5|8 |7 g5 M

Quy khong cudc phi 6 chon:
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S1=-6 S2=-5 S3=-4 S4=-6

a2 100 | 65 | 95 | 40

r=0| 80 |6 15 5 65 11 |10

r=-1| 70 |10 M 5 30 7 40

r3=-3| 150 |9 85 8 7 65 M

Bai toan van tai sau khi quy

khéng cudc phi 6 chon ¢6 Ve, > .
0 nén phuong an cuc bién hién a; (| 100 | 65 | 95 | 40
thoi 1a phuong an t6i uu. Gia tri 80 |0 15 0 65 7 4
ham muc tiéu cia phuong an toi

wu nay 1a 2065 70 |3 |M610 5510 49

150 |0 85 0 0 65 M-9

Nhén xét. Phuong an tbi uu ctia vi du khong duy nhéat, vi theo
bang sau khi quy khong cudce phi co 6 loai (3;2) c6 cung cude phi la 0 véi
cac 6 chon

Xét mot chi trinh ¢6 chia 6 (3;2)

nhu hinh bén. Luong diéu chinh o bil100| 65 | 95 | 40
g = min{65;85} = 65 80 |6 q515-¢5/11 |10

70 (100 (M 15 9017 40
150 |9 g5/85" |7 g5|M

Phuong an t6i uu méi c6 cung gia tri t6i uu véi phuong an trudc.

a~li| 100 | 65 | 95 | 40

80 |6 80 5 11 10

70 |10 M 5 30 7 40

150 |9 99 (8 5|7 65| M

4.6 Bai toan van tai cuc dai cuéc phi

Budc 1. Thanh lap phuong an cuc bién bang phuong phap cuc dai cude
phi, ching ta phan phoi lugng hang nhiéu nhat vao 6 c6 cuée phi
16n nhat.
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Buéc 2. Xét xem phuong an cuc bién hién thoi da toi vu hay chua
bang thuat toan quy khong cudc phi 6 chon.
e Néu c; ; < 0v6i moi (i, j) thi phudng an cuc bién hién thai la
phuong an t6i vu, thuat toan két thic.
e Néu ton tai c;; > 0 thi c¢6 thé tim mét phuong an mdi tot hon
phuong an hién thdi, chuyén sang buéc 3.
Buéc 3. Xay dung phuong an cuc bién méi t6t hon, chd ¥ 6 chon méi
la 6 loai co c; ;> 016n nhat, cac budc tiep theo lam giong bai toan
min.

Buéc 4. Quay vé budc 2.

Vi du 4.20. Giai bai toan van tai cuc dai cuéc phi sau:

a~li| 70 | 55 | 85 | 60
90 |6 5 11 10

80 |10 6 5 7
100 |9 8 7 4

Giai.

4.7 Bai tap chuong 4

Bai tap 4.1. Giai bai toan van tai

2| 30 | 50 | 80 | 40
90 |3 2 5 1

70 |4 1 3 6
40 |7 4 2 5

Pap an: Phuong an t6i uu

30 20 0 40
x=10 30 40 0], z =400
0O 0 40 O
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Bai tap 4.2. Giai bai toan van tai:

a~li| 40 | 100 | 60 | 50
80 |1 2 4 3

70 |2 4 5 1
100 |4 1 2 5

Pap an: Phuong an t6i uu
20 60 0 O
x=120 0 O 50}, z=39
0 40 60 O

Bai tap 4.3. Giai bai toan van tai:

2| 20 | 30 | 45 | 50
40 |5 |8 |6 |11

30 |6 7 7 12
55 |8 8 9 10

Pap an: Phuong an tbi vu

Bai tap 4.4. Giai bai toan van tai c6 6 cam

0| 45 | 100 | 50 | 60
70 16 15 11

100 |10 17 9
85 |12 14 10 13
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Pap an: Phuong én ti uu

0 10 0 60
x=\145 5 50 0], z=2995
0 8 0 O

Bai tap 4.5. Cho bai toan van tai can bang thu phat va mét phuong
an:

a~li| 40 | 45 | 60 | 65
9o |4 25 5 7 2 65
65 |o 1 45 2 20 10
55 1115 2 3 40 6

a. Tinh cuéc phi van chuyén ciia phuong an nay, chiing minh phuong
an cuc bién da cho khéng phai 1a phudng an téi vu.

b. Xuit phat tit phuong an trén hay xay dung mot phuong 4n méi t6t
hon (chi can mét phuong an méi tot hon).

Bai tap 4.6. Mot nha may ché bién thit, san xu4t ba loai thit: bo, lon,
cltu, véi tong luong mdi ngay 1a 480 tan bo; 400 tan lon; 230 tan cliu.
MB&i loai déu c6 thé ban dude & dang tudi hoéc ndu chin. Téng ludng cac
loai thit ndu chin d€ ban trong gid lam viéc 1a 420 tan. Ngoai ra niu
thém ngoai gio 250 tin (véi gia cao hon). Lgi nhuin thu dude trén mot
tan dugc cho bang bang sau: (véi don vi 1a triéu dong)

Tusi | Néuchin | Nou ohin

Ngoai gio
Bo 8 11 14
Lon 4 7 12
Cuu 4 9 13

Muc dich ctia nha may la tim phuong an san xuat dé lam cuc dai loi
nhuan. Hay tim phuong an toi uu.




Phu luc A
Pé thi mau

A.1 Dé hoc ki ITI nam 2010-2011

Cau 1 (2,5 diém). Cho bai toan quy hoach tuyén tinh ma ta goi 14 bai
toan (P)

z = 4x1 + 5x, + 7x3 — min

V6i cac rang budc
3x1 + x2 + x3 = 12
X1 + 2x; + 3x3 = 14

x; >0, j=1...3

a. Ching minh x” = (0;4;2) 12 phuong an cuc bién, nhung khong
phai la phuong an toi uu cua bai toan (P).

b. Hay xay dung mét phuong an cuc bién méi t6t hon phuong an x
noi ¢ trén.

Cau 2 (4,5 diém). Mot Xi nghiép chin nudi can mua mot loai thic &n
téng hop T1, T2, T3 cho gia stc véi ty 1é chat dinh dudng nhu sau: 1
kg T1 chia 4 don vi dinh dudng D1, 2 don vi dinh duéng D2, va 1 don
vi dinh dudng D3; 1 kg T2 chita 1 don vi dinh dudng D1, 7 don vi dinh
dudng D2, va 3 don vi dinh dudng D3; 1 kg T3 chita 3 don vi dinh dudng
D1, 1 don vi dinh dudng D2, va 4 don vi dinh dudng D3. Méi bita &n,
gia stc can tbi thiéu 20 don vi D1, 25 don vi D2 va 30 don vi D3. Biét
riang 1 kg T1 ¢6 gia 1a 10 ngan dong, 1 kg T2 ¢6 gia 1a 12 ngan dong, 1
kg T3 c6 gia 1a 14 ngan dong. Xi nghiép mubén mua cac loai thic an T1,
T2, T3 dé bao dam tot vé chat dinh dudng cho mét bita an va tong sob
tién mua la nho nhét.

\ 0



A.2 Pé hoc ki I nam 2011-2012 Trang 122

a. Hay lap bai toan quy hoach tuyén tinh, ta goi day la bai toan (P).
b. Viét bai toan d6i ngiu (Q) ctia bai toan (P).
c. Giai bai toan (Q), tit d6 suy ra phuong an tbi vu cta bai toan (P).

Cau 3 (3 diém). Cho bai toan van tai (min ham muec tiéu cuéc phi) can
bang thu phat nhu sau:

| 25 | 35 | 120 | 50
110 |9 6 5 7

80 |2 8 10 6
40 |5 7 9 4

a. Hay xay dung mét phuong an ban dau bang phuong phéap Fogel.

b. Hbi phuong an vita xay dung 6 ciu a) c6 phai 1a phuong an t6i uu?
Néu chua t6i uu, hay xay dung mét phuong an méi t6i hon (chi can
mot phuong an méi t6t hon).

A.2 Deé hoc kil nam 2011-2012
Cau 1 (3,5 diém). Cho bai toan quy hoach tuyén tinh (P)

z = 5x1 + 3xp + 3x3 + 34x4 — min

V6i cac rang budc
X1 + 2x 4+ 2x3 4+ 4x4 = 12
X1 + X2 4+ 3x3 + x4 = 5
x; >0, j=1,...,4

a. Ching minh phuong an x” = (8/3;0;0;7/3) 1a phuong 4n cuc bién
nhung khong phai la phudng an toi vu cua bai toan (P). Tu phuong
an nay hay xay dung mot phuong an cuc bién mdéi tot hon.

b. Cho biét x*7 = (0;4;0; 1) 1a phuong an tb6i uu ctia bai toan (P). tim
phuong 4n t6i vu ctia bai toan d6i ngau ctia bai toan (P).

Cau 2 (4 diém). Mot xi nghiép c6 thé st dung t6i da 590 gio may can,
340 gio may tién, 200 gid may mai dé san xuat ba loai san pham. Biét
rang d€ san xuit mot don vi san phdm thi nhét can 2 gio may can, 5
gis may tién va 1 gio may mai. P& san xuit mét don vi san phdm thu

B
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hai can 5 gio may can, 3 gio may tién va 1 gio may mai. D& san xuét
mot don vi san pham thi ba can 8 gid may can, 3 gio may tién va 3 gid
may mai. Gia ban mét don vi san pham th nhat, thi hai, thi ba tuong
ung 1a 140, 130, 180 triéu dong. Héi xi nghiép nén san xuit bao nhiéu
don vi sdn pham mbi loai dé dudc doanh thu nhiéu nhét.

Cau 3 (2,5 diém). Giai bai toan van tai cAn bang thu phat c6 6 cAm véi
céc s6 lidu dudc cho trong bang sau:

| 55 | 65 | 120 | 60
110 |9 7 14 |6

110 |2 3 8 7

A.3 Pe thi hoc ky II nam 2011-2012

Cau 1 (2 diém). Mot doan lit hanh can thué nhitng con lac da mot bitu
va hai bitu dé ché hang héa tir A dén B. Mdi con lac da mét bitu c6 thé
ché dudc 300 kg hang héa, va méi con lac da hai bttu ¢6 thé ché dudc
500 kg hang héa. Trong chuyén di, méi con lac da:

e Mot bitu dung 4 b6 co kho va 8 lit nudec.
e Hai bttu dung 3 b6 ¢6 kho va 10 lit nuée.

Luong c6 kho va nuée du trit 1an lugt 14 30 bé va 100 1lit. Mbi con lac da
mot bitu thué véi gia 3 don vi tién té, va méi con lac da hai biu thué
v6i gia 5 don vi tien te, Néu doan 1it hanh nay chd it nhat 4000 kg hang
hoa tit A dén B thi can thué bao nhiéu con lac da mét bitu va hai bitu dé
s6 tién thué 1a it nhat. Hay 1ap moé hinh bai toan quy hoach tuyén tinh.

Cau 2 (5 diém). Cho bai toan quy hoach tuyén tinh ma ta goi la bai
toan (P)
z = 14x1 + 12x5 + 14x3 — min
V6i cac rang budc
X1 + X2 + 3X3 > 30
3X1 + 2X2 + X3 = 25
x1 + 3x, + 2x3 > 35

x; >0, j=1,..3
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a. Viét bai toan d6i ngau (Q) ctia bai toan (P).
b. Giai bai toan d6i ngiu (Q), sau d6 suy ra phuong an t6i uu (néu
co) caa bai toan (P).
Cau 3 (3 diém). Giai bai toan van tai (min ham muc tiéu cuéc phi)
khong can bang thu phat, véi cac so liéu dudc cho trong bang sau:

| 185 | 125 | 100
120 |12 |7 14

150 |3 5 7
130 (8 |9 |9

A.4 Peé hoc ki ITI nam 2011-2012

Cau 1 (3 diém). Giai bai to4an vAn tai (min ham muc tiéu) cAn bing thu
phat véi so liéu trong bang sau

a~li| 100 | 80 | 100 | 40
200 |6 12 7 3

100 |13 |4 15 |3

Cau 2 (4 diém). Mot cong ty san xuat hai loai thuc phdm A, B. Nguyén
liéu dé san xuat gom: bot, dudng va dau thuc vat véi trit lusng tuong
ing 1a: 30 tn, 12 tan, 6 tan. D& san xuat 1 tan:

e Thuc phdm loai A can: 0,5 tan bét, 0,5 tAn dudng va 0,2 tin dau
thuc vat.

e Thuc pham loai B can: 0,8 tan bét, 0,4 tAn dudng va 0,4 tin dau
thuc vat.

Gia ban mot tan thuc pham A 1a 4500 USD, gi4 ban 1 tan thuc phdm B
12 4000USD. Héi can san xuat mdi loai thuc phdm bao nhiéu tién dé c6
doanh thu 16n nhat?
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Cau 3 (3 diém). Cho bai toan quy hoach tuyén tinh

z = X1+ 2Xx3 +3x3 4+ -+ 4+ nx, — min
V6i cac rang budc

X1 > 1

X1 + X2 > 2

X1 + X2 + X3 > 3

Xy + X2 + X3 + 0+ Xp = N
x; >0, j=1...,n

a. Phat biéu bai toan d6i ngiu cta bai toan trén.
b. Hay giai mot trong hai bai toan trén roéi suy ra phuong an t6i vu
cua bai toan con lai.



Phu luc B

e 2 o

Bai giai de mau

B.1 Bai giai hoc ki IIT nam hoc 2010-2011
Caul.
a. x” = (0;4;2) c6 hé vector lién két

B={A25A3}:|B|='; ;'=1¢o

Vay x la phuong an cuc bién. Hé cac rang budc tuong duong

8X1 + X2 = 4
—5X1 + X3 = 2

Dit e = (c2;¢3) = (5;7) ta tinh dude

Az :A3 =0

Ay =(c”: A1) —c1 = (5B N®—5)—4=1
Do 3A; = 1 > 0 nén phuong an cuc bién hién thoi khong la phuong an
toi uu.
b. Xay dung phuong 4n méi t6t hon.

B|we | AT A7 A7

B |¢ b ) 5 7

A, [ 5] 4 8 1 0

A, | 7] 2 -5 0 1

1 0 0

A 412 1 1/8 0

A, | 7192 0 5/8 1 A

min A 0 -1/8 0 {!H
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Phuong an (1/2;0;9/3) 1a phudng an t6t hon.

Cau 2. Goi x1, x5, x5 12 luong thuc pham I, II, III

Tl—xl TZ-XZ T3-X3 Toi thlé'll

D1 4 1 3 20
D2 2 7 1 25
D3 1 3 4 30

Gia| 10 12 14

a. Ta c6 bai toan quy hoach

z = 10x; + 12x, + 14x3 — min
V6i cac rang budc

4x; + x2 + 3x3 = 20
2X1 —I— 7.X2 —I— X3 Z 25
X1 —I— 3X2 —I— 4X3 Z 30
x; >0, j=1..3
b. Bai toan d6i ngiu
7 = 20y; + 25y, + 30y; — max
V6i cac rang budc
4y, + 2y + y3 =< 10
yi + Ty2 + 3yz < 12
3yir. + y2 + 4y; = 14
yi>0, i=1..3
c. Giai bang phuong phap don hinh
s o] pp AT AT AT AT AT A7
20 25 30 0 0 0
A, 0 10 4 2 1 1 0 0
As 0 12 1 7 3 0 1 0
Ag 0 14 3 1 4 0 0 1
max A -20 -25 -30 0 0 0
Ay 0 13/2 13/4 7/4 0 1 0 -1/4
As 0 3/2 -5/4  25/4 0 0 1 -3/4
A; | 30 7/2 3/4 1/4 1 0 0 1/4
max A 5/2  -35/2 0 0 0 15/2
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A, | 0 | 152/25 | 18/5 0 0 1 -7/25  -1/25
A, | 25| 6/25 -1/5 1 0 0 4/25  -3/25
A; | 30| 86/25 | 4/5 0 1 0 -1/25  7/25
max A -1 0 0 0 14/5  27/5
A, | 20| 76/45 1 0 0 5/18 -7/90 -1/90
A, | 25 | 26/45 0 1 0 1/18 13/90 -11/90
A; | 30 | 94/45 0 0 1 -2/9  1/45 13/45
max A 0 0 0 5/18 49/18 97/18

Phuong an t6i uu ctia bai toan d6i ngau la
y! = (76/45;26/45;94/45)
Ta suy ra dudc phuong an t6i uu ctia bai toan goc 1la

x! = (5/18;49/18;97/18)

Cau 3.

a. Phuong 4n xay dung bang phan phdi Vogel
S1=3 S2=-3 S3=-5 S4=-1
| 25 | 35 | 120 | 50

ri=0| 110 9 6 5110 7

ro=-5| 80 |2 958 3510196 10
rs=-3| 40 |5 |7 |9 |4 4

b. Bai toan van tai sau khi quy khong cuéc phi

| 55 | 65 | 120 | 60

110 |12 |3 0110 6
0

110 [0 9510 3510 19|09 19
805 1 1 010

Do V¢, ; > 0 nén phuong an cuc bién hién thoi la phudng an t61 uu.

\d
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B.2 Bai giai hoc ki I nam hoc 2011-2012
Cau 1.
a. Phuong an x” = (8/3:0;0;7/3) c6 hé vector lién két

B = iAuAy = Bl =|; || =-370

Vay x la phuong an cuc bién. Hé cac rang budc tuong duong

X1 —I— 2/3.X2 —I— 10/3)63 = 8/3
1/3X2 — 1/3X3 + x4 = 7/3

Dat e? = (c1;c4) = (5;34). Ta tinh duodc

AI :A4 =0
Ay =(c®:AT) —cy = (5:34)(2/3:1/3) =3 = 35/2
Az =(c®;A%) —c3 = (5:34)(10/3: -1/3) =3 =7/3

Do c6 A, = 35/3 > 0 nén phuong an cuc bién hién thoi khong 1a phuong
an toi vu. Xay dung phuong an mdéi tot hon

AF AP AP AP

B |cB | b?

5 3 3 34
A | 583 1 2/3 10/3 0
A, |34 |7/3 0 1/3 -1/3 1
0 35/3 7/3 0
A, | 3| 4 3/2 1 5 0
A, |34 1 | -1/2 0 -2 1
min A | -35/2 0 -56 0

b. Phuong an toi uu x7 = (0:4;0; 1) c6 hé vector co s lién két B =
{As; Ayl Dat

c? = (eice) = (3:34); B = (AdiAy) = G th)

Phuong an t6i uu ctia bai toan d6i ngau la nghiém ctia hé

2y1+y2=3
4y1 + y2 = 34
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SPI-x, | SPII-x, | SPIII-x,
Can 2 5 8 <590
Tién 5 3 3 <340
Mai 1 1 3 <200
Loi nhuan | 140 130 180

Cau 2. Ta ¢6 mo hinh

z = 14x; + 13x, + 18x3 — max (don vi 10 triéu)
V6i cac rang budc

2X1 —I— 5X2 + 8X3 E 590
5x1 + 3x2 + 3x3 =< 340
X1 + X, 4+ 3x3 < 200
x;j>0, j=1...3
Dang chinh téc
z = 14x7 + 13x, + 18x3 — max
V6i cac rang budc
2X1 + 5X2 + 8X3 + X4 = 590
5X1 + 3X2 —I— 3X3 + X5 = 340
X1 + X2 —I— 3X3 —I— X = 200

x; >0, j=1,...6

B s | A A7 A7 A AP A]
B |c”| b i4 13 18 0 0 0
A, (059 [ 2 5 8 1 0 0
A- | 0] 340 | 5 3 3 0 1 0
A. | o] 200 | 1 1 3 0 0 1
4 13 18 0 0 0
A, [0 [170B3] 28 73 0 i 0 83
A- | 0| 140 | 4 2 0 0 1 1
A, |18]2008| 13 13 1 0 0 13
8 7 0 0 0 6
A, [0 8 | 0 83 0 1 16  -17/6
A l14] 35 | 1 12 0 0 14 -1/4

b
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A; | 18] 55 0 1/6 1 0 -1/12 5/12
0 -3 0 0 2 4
A, 13| 30 0 1 0 3/8 1/16 -17/16
A, |14 20 1 0 0 -3/16  7/32  9/32
A; | 18] 50 0 0 1 -1/16  -3/32  19/32
max A 0 0 0 9/8 35/16 13/16

Moi A; > 0 nén phuong an t6i uu 1a x” = (20; 30; 50).

Cau 3. Phuong an xuit phat dudc x4 dl‘mf’zl b?ln%phén phdi Vogel

S1=-6 Syr=-{( §3= S4=

N\ | 55 | 65 | 120 | 60

ri=0| 110 9 7 10 1440 6 60

r=4| 110 2 55 3 55 8 7

r;=10| 80 |M M 4 80 3

Bai toan van tai sau khi quy khong cudc phi

2| 55 | 65 | 120 | 60

—+ —
110 |3 |0 1971%y49|? 60

e
110 |0 55|0 551267 |2

80 |M+4 |[M+3 (0 80 3

Do Elc/23 = —2 < 0 nén phudng an cuc bién hién thoi khong la phuong
an t6i wu. Ta xay dung phuong 4n méi t6t hon: Lugng diéu chinh

q = min {40; 55} = 40

Phuong 4n mdi
ng an maol S1='2 S2='3 S3=-8 S4='2

N\ | 55 | 65 | 120 | 60

ri=4|110 |9 7 50 14 |6 60

r=0] 110 |2 5513 158 40|7

rs=4| 80 |M M 4 80 3

Bai toan van tai sau khi quy khong cudc phi 6 chon:

\‘?,
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2| 55 | 65 | 120 | 60

110 |3 0 50[2 60

110 [0 5510 1510 40|°

80 |M+2 |M+1 |0 80 5

o

Ve, ; > 0 nén phudng an cyc bién hién thoi

0 50 0 60
x=|[55 15 40 O
0 0 8 O

12 phuong an t6i uu.

B.3 Bai giai hoc ki II nam hoc 2011-2012

Cau 1. Goi xy, x, 1a so con lac da mot, hai bttu can thué:

Mot bttu - x; | Hai btu - x, | Du tru
Co kho 4 3 <30
Nuéc 8 10 < 100
Ché 300 500 > 4000
Tien thué 3 5

Vay tim x;, x, sao cho

z = 3x1 + 5x, — min
V6i cac rang budc
4X1 + 3X2 < 30
8x; + 10x, < 100
300x; + 500x, > 4000

x; >0, j=12

Cau 2.
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a. Bai toan déi ngau

z = 30y; + 25y, + 35y; — max
V6i cac rang budc

yi + 3y + y3 < 14
yi + 2y2 + 3y; =< 12
3yir, + y2 + 2y3 = 14

¥, 20, j=1,...3
b. Giai bai toan d6i ngau. Bai toan c6 dang chinh tac

z = 30y, + 25y, + 35y3; — min
V6i cac rang budc
{y1+3yz+y3+y4 = 14

yi + 2y2 + 3y3 + s =
3yi + y2 + 2y3 + Y6 =

y; >0, j=1,...6

ST s Al AT AT AT AT A7
B 1c”| b 30 2 35 0 0 0
A, (0 14 [ 1 3 1 i 0 0
As o] 12 | 1 2 3 0 1 0
A o] 14 | 3 1 2 0 0 1
30 25 35 0 0 0
A, [0 10 | 23 73 0 i i3 0
A, |35 4 | 13 23 1 0 1/3 0
Aclol| 6 | 73 13 o 0 -3 1
5553 53 0 0 3573 0
A, [0 [ 587 0 177 0 SRS Vi a—Y
A, |35 227 | o 57 1 0 87 -7
A |30 187 | 1 7 o0 0 -7 37
0 80/7 0 0 45/7  BB/7
A, |95 (68717 0 i 0 TiT UIT T
A, |85]1217| o 0 1 517 817 -1/17
A, |30|5217] 1 0 0 117 517 717
max A 0 0 0 30/17 105/17 125717

Moi A; > 0 nén phuong an y? = (52/17;58/17;12/17;0;0;0) 1a phuong

\ 0
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an t61i uwu cta bai toan déi ngdu. Phuong an t6i wu cua bai toan gbc 1a
x! = (30/17;105/15;125/17).

Cau 3. Tong phat 1a 400, tong thu 1a 360 nén ta thém tram thu gia véi
lugng 1a 40

a~li| 135 | 125 | 100 | 40
120 |12 7 14 |0

150 |3 5 7 0
130 |8 9 9 0

Phuong an cuc bién xay dung theo phuong phap Vogel

a2 | 135 | 125 | 100 | 40
120 |12 7 14 0

0

150 (3135(° 5|7 10
130 8 9 9 90 0 40

Quy khong cuéc phi
S1=-3 S2=-5 S3=-7 S4=3

a0 | 185 | 125 | 100 | 40
r=-2| 120 |12 7120 14 |0
r,=0| 150 3135 5 5 7 10 0
r;=-3| 130 |8 9 9 90 0 40

Bai toan sau khi quy khong cuéc phi

b | 135 | 125 | 100 | 40
120 |7 0 5 1

150 (013510 5[0 10|3

130 |2 1 090040

Moi clf ; > 0 nén phuong an cyc bién hién thoi la phudng an t6i wu. Gia
tri ham muc tiéu z = 2150.
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B.4 Bai giai hoc ki III nam hoc 2011-2012

Cau 1. Phuong an xuat phat dIIOC X& dung bén%phén phdi Vogel

Sl—- Syp=-4 S§3=-( §4=-

U100 | 80 | 100 | 40

n=0]220 (6709(12 |7700(3 20
=0 100 13 4 80 15 3 20

Bai toan van tai sau khi quy khong cuéc phi

2| 100 | 80 | 100 | 40

220 |01 (8 0100(° 20

100 |7 0808 020

Vay phuong an trén 1a phuong an t6i vu.

Cau 2. Goi xy, x, la s0 san pham A, B can san xuat. Theo dé bai ta c6

Thuc pham A-x; | Thuc pham B-x,
Bot 05 0.8 =30
Puong 0,5 0,4 <12
Dau 0,2 0,4 <6
Doanh thu 4500 4000

Ta c6 bai toan quy hoach tuyén tinh

z = 4500x; + 4000x, — max
V6i cac rang budc

1/2X1 + 4/5X2 < 30
1/2x; + 2/5x, < 12
1/5x1 + 2/5x, < 6

x; =0, j=12

AP AP AP AP AP

B B 1 2 3 4 5

B e | b — 0 0 0
A, (0380 12 45 1 0 0
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A, | 0|12 1/2 2/5 0 1 0
A; | 0| 6 1/5 2/5 0 0 1
max A -45 -40 0 0 0
A; | 0| 18 0 2/5 1 -1 0
A, | 45| 24 1 4/5 0 2 0
As | 0 |6/5 0 6/25 0 -2/5 1
max A 0 -4 0 90 0
A; | 0 | 16 0 0 1 -1/3  -5/3
A, | 45| 20 1 0 0 10/3 -10/3
A, |40 | 5 0 1 0 -5/3  25/6
max A 0 0 0 250/3 50/3
Cau 3. Bai toan d6i ngau
z = y1+2y2+3ys + - + ny, - max
V6i cac rang budc
i+ y2 + y3 + 0+ oy =1
Y2 + y3 4+ -+ oy <2
Yn = h
vi>0, i=1,...,n

Bang cach thém 4n phu chuyén bai toan sang dang chinh téc. Lap bang
don hinh ta tim dudc phuong an toi vu

Y = (1ie i Yn Ynttie - yan) = (05 0; 1)
dung hé qua B.11lsuy ra phuong an t6i uu ctia bai toan gbc 1la

x = :;0;...;0)
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