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Let your light so shine before men, that they may
see your good works, and glorify your Father
which is in heaven (Matthew 5:16).
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Xac suat cua bién co va phan
phoi xac suat

“Better than a thousand days of diligent study is one day with a
great teacher.”
— Japanese Proverb, http://quotationsbook.com

Gidi thicu

Cho dén ntra dau thé ky hai muoi, 1y thuyét xac suat méi tré nén mot khoa
hoc dude xdy dung chit ché bang hé tién dé Kolmogorov. Cho dén nay, 1y
thuyét xéc suat dude tmg dung vao rat nhiéu nganh khoa hoc khéc nhau,
trong dé ¢ cac vi du dién hinh nhu sau:

e Ly thuyét xic suat dugc st dung trong di truyen hoc nhu la mot mé
hinh cho su dot bién va déng mot vai trd quan trong trong nganh
tin-sinh.

e Nhiéu nganh Iy thuyét phat trién cao xem céc loai nhiéu trong cac thiét
bi dién t&t va hé théng giao tiép nhu 1a cdc qua trinh ngau nhién.

e R4t nhiéu cic md hinh trong nghién citu bién d6i khi quyén st dung
céc khai niém ciia 1y thuyét xdc suat.

e X4c suat déng vai tro nén tdng ctia nganh 1y thuyét tai chinh.

e Xic suat dugc st dung dé nghién cttu céc hé thdng phiic hop va cai tién
do tin cay ctia cac hé thong dé, vi du nhu céc hé théng trong thuong
mai hién dai hoac khong quan.
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Trong chuong nay ching ta sé nghién cttu cac khai niém co ban cua ly
thuyét xac suat nhu khéng gian mau, bién ¢b ngau nhién, do do xac suat, xéc
suat c6 diéu kién, va tinh doc 1ap. Qua dé, ching ta sé timg bude xay dung
nén mo6 hinh toan hoc cho cac hién tuong ngau nhién va tinh xéc suat ctia
cac bién cb, xac suat cé dicu kién théng qua cac cong thitc tinh xéc suat nhu
cong thic cong xac suat, cong thitc nhan xac suat, cong thitc xdc suat toan
phan va cong thiic Bayes. Bén canh d6, chuong nay ciing gisi thiéu nhiing
kién thitc co ban vé bién ngau nhién, vector ngau nhién, ham phéan phdi, cac
phan phéi x4c suat quan trong va céc dac trung ctia bién ngau nhién nhu ky
vong, phuong sai va do léch tiéu chuan.
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Théng ké va cac suy luin théng
ké

Gidi thidu

Trong Chuong 1, chiing ta da nghién citu vé céc bai todn mang yéu té ngau
nhién. Dua vao cdc kién thitc ctia Chuong 1, chting ta sé nghién cttu cc bai
todn clia théng ké todn hoc va xit 1y s6 licu.

Théng ké toan hoc 1a khoa hoc nghién cttu cdc phuong phap thu thap,
phan tich, xit 1y céc sb liu dé dua ra céc suy luan c6 co sé khoa hoc phuc
vu cho viéc quan 1y tu nhién, xa hoi.

N&i dung chinh ctia chuong nay bao gom:

e MAu ngau nhién

Bai todn udc lugng tham sb

Bai toan kiém dinh gia thuyét

Bai todn phén tich tuong quan va hoi quy.
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Mot s6 mod hinh toan kinh té

Gidi thicu

Trong Chuong nay, ching ta sé vin dung céc kién thtic ctia ly thuyét xac
suat, thdng ké, dai s6 tuyén tinh va quy hoach tuyén tinh dé nghién cttu mét
s6 m6 hinh todn kinh té. Noi dung ctia chiong bao gom:

e Mot s6 mo hinh todn kinh té dién hinh nhuw mo hinh lap ké hoach san
xuat, mo6 hinh bai todn vAn tai, mo6 hinh bai toan khau phan thtc an,
md hinh bai toan 1ap ké hoach kinh doanh, mo6 hinh bai todn san xuat
dong bo, md hinh bai todn can déi lién nganh, mo hinh bai todn dau
tu thi truong chiing khoan.

e Bai todn quy hoach tuyén tinh.
e Phuong phap don hinh gidi bai todn quy hoach tuyén tinh.

e Mo hinh bai toan van tai.



8 3. MOT SO MO HINH TOAN KINH TE

Chuan dau ra cia chuong

Muc tiéu Mo ta CBbR Miic do
giang day
G1.3 Nam ving noéi dung va phuong phéap giai bai | T,U

toan quy hoach tuyén tinh, cdc mo hinh toan
kinh té dién hinh.

G2.7 Van dung céc kién thitc vé xdc suat, thong | U
ké, quy hoach tuyén tinh vao gidi quyét mot
s6 mo hinh toan kinh té nhu bai toan lap ké
hoach san xudt, bai toan van tai, bai toin
khau phan thtic &n, bai toan quyét dinh t6i
uu va cac mo hinh khac nay sinh trong thuc
té nganh kinh té.

G3.1 Cé thai do tich cuc hgp tac véi gido viéen va | T
cac sinh vién khac trong quéa trinh hoc va lam
bai tap.

G3.2 Phéan cong cong viéc trong mot nhém bai tap | U
mot cach hiéu qua.

G3.3 C6 kha niang thuyét trinh cic van dé tu hoc | U

6 nha va bdo cdo ket qua lam viéc cua ban
than va ctia nhom.

NoOi dung cta chuong
3.1 Bai toan quy hoach tuyén tinh

3.1.1 Mot s& mo hinh toan kinh té dién hinh
3.1.1.1 M6 hinh lap ké hoach san xuét

Phdt biéu bdi todn: Mot co sé cb thé san xudt hai loai san pham A va B,
tlt cac nguyén liéu I, I1, I11. Chi phi ting loai nguyén liéu va tién 1ai ctia mot
don vi sdn pham, ciing nhu du trit nguyén liéu cho trong sau day.

San pham \ Nguyén liéu I 11 111 Lai
A 2 0 1 3
B 1 1 0 5
Du trit 8 4 3

Hay 1ap bai toan thé hién ké hoach san xuét sao cho tong sb 1ai 16n nhat,



3.1. BAI TOAN QUY HOACH TUYEN TINH 9

trén co sé nguon du trit nguyén liéu da co.

Thiét lap mo hinh todn: Goi x,y lan lugt 1a s6 san pham A va B dudc san
xuit (z,y > 0).
Khi dé ta can tim z,y > 0 sao cho tong s6 1ai 1a 16n nhat, nghia 1a

f(X) =3z + 5y = max

v6i diéu kién nguyén liu: 2z +y < 8, 1.y < 4, 1.z < 3. Tic 1a ta can gidi
bai toan quy hoach tuyén tinh sau

max{ f(X) = 3z + 5y}

20 +y <8
y<4
r<3
x,y > 0.

véi dieu kién

3.1.1.2 M6 hinh bai toin khau phan thic an

Phdt biéu bai todn: Mot khau phan thiic &n c¢é khéi luong P, c6 thé cau
tao tu n loai thitc an. Gid mua mot don vi thitc an loai j la ¢;. bé dam béo
co thé phat trién binh thudng thi khau phan can m loai chat dinh dudng.
Chat dinh dudng thit i can tbi thiéu cho khau phan 1a b; va c6 trong mot
don vi thitc &n loai j 1a a;;. Ta nén cau tao mot khau phan thiic &n nhu thé
nao dé an du no, di chat dinh dudng ma cé gid mua ré nhat?

Thiét lap mé hinh todn: Goi z; 14 s6 don vi thitc an loai j dugc ciu tao trong
khau phan. Khi dé ta c6 bai toan quy hoach tuyén tinh

min{ f(X) = zn:l ¢z}

s

l’j:P
7j=1

véi dieu kién =
S Elawx] Zbi,z—l,Z,...,m,
j=

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

3

3.1.1.3 M6 hinh bai toan van tai

Phdt biéu bai todn: Ngudi ta can to chitc van tai mot loai hang tit n noi
phdt dén m noi thu. Noi phéat tht j ¢6 s6 lugng hang 1a a;, noi nhan tht i
can s6 ligng hang 1a b;. Cude phi van tai mot don vi hang tit noi phat j téi
noi nhan ¢ 1a ¢;;. Ta nén t6 chiic van tai nhu thé nao dé bao dam phéat hét
va nhén da s6 hang, ma ¢6 téng cude phi bé nhat.
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DAy 1a bai toan rat hay gdp trong thuc té. Chi ¥ rang “hang” & day c6
thé 1a hang hoé théng thudng, ¢é thé 1a luong thong tin can chuyén tai, c6
thé 1& su phan phdi lao déng nao do, ...

Thiét lgp mo hinh todn: Goi x;; 1a s6 lugng hang van tai tit j t6i i (z;; > 0).
Khi d6 tong cude phi sé 1a

n m
f(X) = Z Cij ;5 = Max
J=1i=1
véi diéu kién:

+ nhan dua hang: > 2, =0b;,1=1,2,...,m,
j=1

+ phat hét hang: > x;; = a;, 5 =1,2,...,n.
i=1

Tu do ta cé bai toan quy hoach tuyén tinh

n m

mln{f(X) = Z cl-jxl-j}

j=1i=1

n
Z Tij = bi,l = 1,2, .., m,
Jj=1
v6i dieu kién X _ -
= Zl.fljij—aj,j —1,2,...,”,
i

3;] Z O’Z = ]_727 _,,7m,j = ].,2, .

3.1.1.4 M6 hinh bai toan 1ap ké hoach kinh doanh

Phdt biéu bai todn: Mot doanh nghiép du dinh kinh doanh mot loai miit
hang theo ké hoach, trong mét don vi thdi gian gom n ky xéc dinh (ching
han 1 nam gom 12 thang hoic 4 quy). 0 ky thit j gid mua vao cia mot don
vi hang 14 p; va gid bdn ra 1a g;. Stic chita ctia kho duy trit cho ky thit j t6i da
la @; va kinh phi luu kho ctia moét don vi hang 1a r;. Hoi nén t6 chiic kinh
doanh nhu thé nao (nén mua vao va ban ra bao nhiéu ¢ méi thai ky) dé c6
tong s6 1ai 16n nhat. Biét rang du trit ban dau trong kho da c6 s6 luong hang
la S0-

Thiét lagp mo hinh todn: Goi z; (z; > 0) 1a lugng hang mua vao va y; (y; > 0)
1 lugng hang ban ra & ky ké hoach thit j (j = 1,2, ...,n). Néu khong tinh chi
phi bédo quan thi tong s6 1ai ctia doanh nghiép trong mot don vi ké hoach 14

Yo ayi — YDt
j=1 j=1
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Véi tong sé hang luu kho & ky ké hoach thit j 1a
J
So + Z(% — i)
i=1
Tuy nhién, do hang luu kho é méi thdi ky can t6i kinh phi bdo quan nén
theo yéu cau ctia bai ra ta can thém tong kinh phi bdo quan luu kho 1a

T (80 + ZJ;@Z - yz))

1 1=

J
Vay tong sb 1ai thuc co sé 1a
> a5y — Yo piws — Yo ri(s0 + Y (@i — y:)) = max.
j=1 j=1 j=1 i=1
V6i diéu kién phu thudc stic chita ctia kho & moéi ky ké hoach 1a
J
0 S S0 + Z(‘rz - yl) S Q]Jj = 1727 ey T
i=1
T dé ta c6 mo hinh todn hoc 1a bai todn quy hoach tuyén tinh:

max {Xn: 45 — ilpjxj = > ri(so+ i(fﬂz‘ - y,-))}

j=1 j=1

J

0 S 80+ Z(xl _yl) S Q]7] = 1,2,...,”,
=1

z5,y; > 0,7 =1,2,...,n.

véi dieu kién

3.1.1.5 M6 hinh bai toan san xuit ddng bo

Phdt biéu bai todn: Cé m may cong cu khac nhau, tham gia san xuat mot
loai san pham gom n chi tiét khac nhau. S6 may mdi loai tham gia qué trinh
duoc gia thiét 1a 1 chiée, s6 chi tiét cAu thanh san pham dugc chia theo ty
1¢ mot - mot (do vay c6 thé coi s6 chi tiét mdi loai cau thanh sin pham la
1). Ning suat mdy thit ¢ sdn xudt chi tiét thi j 1a a;; (don vi chi tiét/don
vi thoi gian), i = 1,...,m, j = 1,...,n. Hay b6 trf thoi gian cho cdc may san
xuat céc chi tiét sao cho sb san pham dong bo san xuit dude 14 nhiéu nhat.

Thiét lgp mé hinh todn: Ta can tim thdi gian phan bd cho may thit i san
xuat san pham thit j trong mét chu ky (mot don vi thoi gian) lam viéc.
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Goi z;; 12 phan thoi gian trong mot don vi thdi gian lam viée ctia mdy i
san xuat san pham thit j. Khi d6 z;; phai thod man cc diéu kién:
+ Gi4 tri ctia bién: xi; > 0.
+ Téng thoi gian may ¢ thuc hién sén xuat n san pham trong 1 don vi
thoi gian lam viéc
n
inj < 1,2 = 1, 2, o, m.
j=1

+ S6 chi tiét thtt j san xuat dude bdi m may 1a

m
fj = Zai]‘l’i]‘,j = 1,2, o, n.
=1

+ S6 san pham di bo sé ¢6 1a

f=min{f;:j=1,2,..,n}=min{>_ a;z;,j=12,..n}
i=1

Bai toan dat ra la: Tim X = (z5), i =1,2,....,m, j = 1,2, ...,n sao cho

m

max f = max{min{z aijTij, j = 1,2,...,n}}
j

=1

n
leij <1l,:=1,2,...,m,
]:

i; >0,0=1,2,...,m,j=1,2,...
Chi ¥ rang tir diéu kién

véi dieu kién

f= min{z ai;Tij,J =1,2,...,n},

i=1
ta co
m
f < Zaijxijaj = 1727 ey T
i=1
Hay la

_Zaijxij +f<0,57=12,...n.

=1

Do vay, bai todn néu trén cé thé viét lai tuong duong véi bai toan quy
hoach tuyén tinh: Tim X = (x;;), i =1,2,....,m, j = 1,2,...,n va f sao cho

max f



3.1. BAI TOAN QUY HOACH TUYEN TINH 13

wa<1z—12 m,

véi dieu kién Z@z3$zy+f<0 j=1,2,.
f>0x”>01—12 m,j—1,2,...,n

3.1.1.6 M6 hinh bai toan can dbi lién nganh

Phdt biéu bai todn: Khi nghién citu qua trinh tai san xuat xa hoi, phuong
phap can doi lien nganh (CDLN) xem toan bd nén kinh té quéc dan (hoic
mét dia phuong cu thé nao d6) nhu mot thé théng nhéat, bao gdm n nganh
san xuat san pham khéc nhau. Pong thoi cling chinh n nganh san xuat nay
lai 1a nganh tiéu thu. Cdc nganh san xuat dudc thuc hién tinh theo 1 don vi
thoi gian x4c dinh (chdng han 1 nim, hofic 1 quy, hofic 5 nidm ...), ta goi 1a
thoi gian ké hoach.

Gia stt trong thoi gian ké hoach, nganh tht i ¢6 tong san lugng tuong tng
la X; (1 =1,2,...,n) va dugc st dung:

+ mot phan gitt lai cho ban than duéi dang ban thanh pham, tiéu dung
ndi bo cho sdn xuit ctia ngdnh minh, ky hiéu 1a x4 (x5 > 0),

+ mot phan kha 16n dau tu (cung cap) cho nganh j #i (j = 1,2,...,n)
duéi dang thiét bi, nguyén - nhién - vat ligu, ky hiéu 1a z;; (z;; > 0),

+ phan con lai 14 sén pham cudi cing phuc vu tich luy, du trit, hao hut,
vién trg, tiéu dung, ..., ky hieu 1la Y; (Y; > 0).

Khi dé ta c¢6 phuong trinh CDLN

Xi == ZSE” +K,/L == 1,2,...,77/
j=1

hay la
Yi :Xz—z.l'l],l = 1,2,...,n

J=1

Phuong trinh cdn dbi lién nganh thuong duge thé hién trén bang CDLN.
Viée xdy dung bang can d6i lién nganh nham lap ké hoach sin xudt can dudc
thé hién day di hon trén co sd doi héi ctia ké hoach duge dat ra (can dbi
dang hién vt hay can d6i dang gid tri, cAn déi lién nganh déng hay md, ...).
Phuong phép giai quyét bai todn nay goi la phuong phép ma tran lap ké
hoach CDLN.

Néu coi X la toan bo ngudn lao ddng xa hoi cé thé huy dong vao san
Xuat, ag; 1a s6 lao dong can thiét dé san xuit ra mot don vi tong san lugng
nganh j, ldy muc tiéu 1 lam cuc tiéu chi phi lao déng xa hoi trong toan bo
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nén kinh té, thi ta duge mé hinh toan hoc 1a bai todn quy hoach tuyén tinh

Hlll’l{f = i}aonj

}/; = Xz - Z xz]72 = 1727 ey T
j=1
Xi,Yi,xl-j > O,Z = 1,2, ...,n,j = 1,2, ., n.

v6i dieu kién

3.1.1.7 Mb hinh bai todn dau tu thi trudng chimg khoan

Phdt biéu bai todn: Mot cong ty du dinh ding khodn quy dau tu T triéu
ddng dé mua mot s6 ¢6 phiéu & 4 thi trudng ching khoan A, B, C, D. Nham
da dang hod danh muc dau tu dé phong ngtta r1i ro, cong ty dua ra céc gidi
han trén ctia s6 tién mua ting loai chitng khoan, tuong tng 18 T4, T, Tc, Th
(don vi: triéu dong). Lai suat (trung binh nim) ctia cdc chiing khodn trong
thoi diém hién tai tuong tng 13 ca, cg, co, cp. Ngoai ra, dé ngin ngia rii ro
trong dau tu, cong ty con quy dinh khoan dau tu vao loai ¢6 phiéu A va C
phai chiém ty 16 it nhat 14 55%, loai ¢ phié¢u B phai chiém it nhat 15% trong
tong s6 tién dau tu.

Hay x4c dinh s6 tién cong ty sé mua timg loai c6 phiéu (mot danh muc
dau tu) sao cho khong vugt qua khoan du kién ban dau, ddm bao doi héi vé
da dang hod, dong thdi dat miic 1di (trung binh) cao nhat.

Thiét lgp mo hinh todn: Goi x4, xp, ¢, Tp, (Ta, 2B, Tc,vp > 0), tuong ing
13 céc khoan tien tit quy dau tu dimg dé mua cac loai chting khoan A, B, C,
D. T céc doi héi vé da dang hod va vé quy dau tu ta c6 cdc bat phuong
trinh:

1A <Tp,xp <Tp,v¢c <To,xp <Tp,
TA+x0 > 0,55(1‘,4 +xp + x¢ +QJD),
xp > 0,15(xa + v + ¢ + xp),
Ta+rpt+axc+axp <T.

Miic 1ai tuong ting véi (x4, xp, 2o, xp) 1a
CAZT A+ CcpTp + Coxc + CpTp — Mmax.

Nhu vdy, ta cé bai todn quy hoach tuyén tinh:
X4c dinh danh muc dau tu (24,25, ¢, 2p) sao cho

max{caTa + cpxp + cocxc + cpxp}
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2p <Ty,vp <TIp,vc <Tc,vp < Tp,
TA+To > 0,55(.CEA +2xp + x¢ +$D),

v6i dieu kien{ zp > 0,15(x4 + 25 + 1¢ + Tp),
Ta+2xp+Tc+2ZTp ST,
TaA,TB,To,Tp > 0.

3.1.2 Bai toan quy hoach tuyén tinh
3.1.2.1 Bai toan quy hoach tuyén tinh dang téng quéat

Bai toan c6 dang

min(hoac max){f(X Zc]x]} (3.1)

n
Zl A5 = bi,l = 1, 2, ceey k?,
j:

véi dieu kién: Zl aijr; > bi=k+1,k+2,...,m
]:
;> 0,7 =1,2,..,r (r <n).

goi 1 bai todn quy hoach tuyén tinh tong qudt (hay con goi tat 1a bdi todn
quy hoach tuyén tinh).

Ham f(X) goi 1a ham muc tiéu.

Cac dieu kién dat ra goi 1a dieu kién budc clia bai toan.

DPidm X € R” thoa man mot didu kién bude nao dé va xdy ra diu dang
thitc thi ta n6i X théa man chdt, con néu khong xay ra ddu ding thic thi ta
néi X théa man léng dieu kién buodc do.

Méi X = (z;) € R™ théa man hé diéu kién budc goi 14 mot phuong dn.
Ta thuong ky hiéu tap phuong an la M.

Mot phuong 4n lam cue tiéu (hodc cuc dai) ham muc tiéu goi 13 mot
phuong dn t6i wu (hay goi 1a nghiém ctia bai todn).

3.1.2.2 Bai toian quy hoach tuyén tinh dang chinh tSc
Bai todn quy hoach tuyén tinh c6 dang

min{ f(X Z cjxj} (3.2)

n

i Fid Teia Yo v =b,i=1,2,...m

v6i diéu kién: { ;=1 7 is 3 Ly ey 1ML,
x3207321,2,7n
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goi 1 bai todn quy hoach tuyén tinh dang chinh tdc.

Chi ¥ rang bai todn quy hoach tuyén tinh téng quét c6 thé dua vé bai
toan quy hoach tuyén tinh dang chinh tac tuong duong nhd cic quy tac sau
day (xin danh cho ddc gid phan chitng minh tuong duong):

+ Néu c6 max{f(X)} thi ta d6i thanh min{—f(X)}. Sau khi tim dugc
phuong an ti vy, ta c6 max{f(X)} = —min{—f(X)}.

+ Néu c6 bat déng thic il a;jz; > b; hoac f}l a;jx; < b; thi ta dua thém

j= Jj=

2 s A ES \ A 2 ,
an phu x,; > 0 v6i hé so ham muc tiéu c,; = 0 dé co

n n
Zaijxj — Tpti = bz hOEiC Zaijxj + Tptq = bz
j=1 j=1
+ Néu c6 an x;, chua rang budc ve dau, thi ta c6 thé thay né béi hai an méi
x>0, 2y >0, v6i xp = x), — .
Vi du 1. Dua bai todn quy hoach tuyén tinh sau day vé dang chinh tic
max{f(X) = —z1 + z2 + 3}

I1+$2+I3:5
ry —2r9 + 23 <3
Ty +xo—x3 >4
1'1,x320.

Gidi. Ta thay max{f(X)} bsi min{—f(X)}, dua thém an phu x4, x5 > 0 va
thay o boi xy = xh — 24, v6i o, 2 > 0, dé c6

v6i dieu kién:

min{z, — xf + x5 — x3}

T+ ah—ah+x3=">5

Ty — 205+ 205 + w3+ x4 =3
T+ ah—ah —x3—x5 =4
X1, Th, Ty, T3, T4, T5 > 0.

v6i dieu kién:

Nhu viy, tit nay ve sau ta chi can nghién ctu bai todn quy hoach tuyén
tinh & dang chinh tac. Trong trudng hop can thiét, ching ta sé nhac lai véi
cac dang khac nhau.

Dé thuén lgi trong trinh bay, ching ta dua ra cdc cach viét khac nhau
cua bai toan nhu sau:

a) Cdch viét theo ma tran:

Ky hiéu ma tran hang C = (¢; ¢y ... ¢,) cAp 1 x n, cdc ma tran cot
X = (x1 29 ... )T cApnx 1, B = (by by ... b,,)T cAdp m x 1 va ma tran
A = (a;;) cAp m x n.
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Khi d6 ta c6 bai toan
min{CX}
o oax 1.~ | AX =B
véi dieu kién: { X >0.

b) Cdch viét theo vecto:
Ky hiéu cac vecto

C=(c1,c0.0i0p) € R" X = (21, 29,...,x,) € R"
Ap = (b1, b, ..., by) € R™Aj = (ay, agj, .., ay) € R™ j=1,2, ... n.
Khi dé ta c6 bai toan
min(C, X)
1AL + x0A5 + ... + 2, A, = Ay

v6i dieu kién:
T1,T9, .., Ty > 0.

Vi du 2. Cho bai toan quy hoach tuyén tinh dang chinh téc

mln{f =T — T2+ .Tg}

I1+ZL’2+JI3:5
£L‘1—2$2+ZL‘3+$4:3
ZE1+$2—1‘3—$5:4
T1, T, T3, Tq,T5 > 0.

v6i dieu kién:

Ta c6 ma trén A va cdc ma tran cot (vecto cot) A; la
1 1 1 0 O
A=1 -2 1 1 0 |,
1 1 -1 0 -1

1 1 1 0 0
A= 1 |, A= 2 |, 4= 1 |, A4=|1] 4=] 0
1 1 1 0 1

3.1.2.3 Bai toian quy hoach tuyén tinh dang chuin tic
Khi bai toan quy hoach tuyén tinh c6 dang

min{ f(X) = f:lcjxj} (3.3)

n
vil dieu k]@nj =1 I (3 y Ly eeey 5
Lj Z O?j == 1,2,...,7],_

thi ta néi bai toan c6 dang chuan tac.
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3.1.3 Mot sb tinh chit ciia bai todn quy hoach tuyén
tinh
3.1.3.1 M6t sb kién thitc can thiét vé giai tich 16i trén khéng gian
R’n
% T6 hop 1oi: Cho hé hitu han diém X1, Xs, ..., Xj, trén R”. Khi dé, mdi
diém
k k
X=> XX, A>0> )\=1
j=1 Jj=1
goi 1a mot to hop 1oi ctia hé diém da cho.

x Tap hop loi: Tap hop M C R™ dudc goi 1a tdp hop 107 néu véi bat ky
hai diém X,Y € M va sb thuc A € [0,1] ta c6

Z=AX+(1-\Y € M.

* Diém cuc bién: Cho M C R™ 1a mdt tap hop 16i. Piem X € M dugc goi
13 diém cuc bién ctia M néu khong ton tai X va Xy thude M va A € (0,1)
sao cho

X =2X1 4+ (1 = )Xo.

* Tap M = {X = (v;) € R": ¥V ajjz; < bi,i = 1,2,...,m} 1a mot tap
16i. Khi d6, ta goi M 1a tdp loi da dién.

x Tap 16i da dién M dugc goi 1a bi chdn néu ton tai sd thue L > 0 sao
cho v6i moi X = (z;) € M ta déu c6 |x;| < L, j=1,2,....,n.

* Tap 16i da dién khac rong va bi chan goi 1a da dién loi.

+ Pinh 1y. (Dinh ly biéu dién da dién 16i) Da dién 16i M cé hitu han
diém cuc bién X7, X, ..., X, va moi diém thudc da dién 16i déu 1a t6 hop 15i
clia cac diém cuc bién, nghia 1a moi X € M thi

X=> NX;, \;>0> \=1
7j=1

J=1

3.1.3.2 Mot sb tinh chit co ban ctia bai toan quy hoach tuyén tinh

Tinh chat 1: Tdp phuong dn cia bai todn quy hoach tuyén tinh ld mot
tap loi da dién.

Diém cuc bién ciia tap 16i céc phuong 4n goi 1a phuong dn cuc bién.

Tinh chit 2: Néu tdp phuong dn cia bai todn quy hoach tuyén tinh ld
da dién loi th ton tai phuong dn cuc bién toi uu.
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Chitng minh. Khong mat tinh tong quét, ta xét bai todn quy hoach tuyén
tinh dang min. Gia stt M 1a tap phuong an. Theo dinh 1y bic¢u dién da dién
16i thi M c6 hitu han phuong an cuc bién X, X, ..., X, va v6i moi X € M
ta co

i=1 i=1

f(X1) = min f(X;).

1<i<r

) = FCAKD
- ;Aiﬂxi)
> gAif(Xﬂ
= ) N0 = ()

Vay f(X) > f(X;) v6i moi X € M. Diéu ndy c6 nghia 1a X; 1a phuong
an toi .

Tinh chit 3: Néu bdi todn quy hoach tuyén tinh ¢ phuong dn toi wu,
thi c6 it nhdat mot phuong dn cuc bién toi vu.

Chitng minh. Xem tai liéu [2].

Tinh chit 4: X¢ét bai todn quy hoach tuyén tinh dang chinh tdc. Phuong
dn X = (z;) la cuc bién khi va chi khi hé vecto cot {A; = x; > 0} doc lap
tuyén tinh.

Chitng minh. Khong mat tinh téng quét, gia st phuong 4n X ¢6 dang
X = (x1, 29, ..., 7,0, ...,0)

trong do x1, xg, ...,z > 0.

Piéu kién can: Cho X la phuong 4n cuc bién. Ta can chting minh hé
A Ay.. Ay, doc 1ap tuyén tinh.

That véy, ta chiing minh bang phuong phap phan chiing: Gia st ngugc
lai, hé A;A,...A; phu thudc tuyén tinh. Khi d6, ton tai «; # 0 sao cho

OélAl + OJQAQ + ...+ OékAk =0.
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Do X la phuong an nén
1 A] + x0Ay + ..+ 1A = Ap.
T do, ta co
(x1 £ 0ar) Ay + (xg £ 0ce) Ay + ... + (25 £ Q) A = Ao

Vi 21, X, ..., £ > 0 nén ¢6 thé chon ducce # > 0 di bé sao cho z; £0a; > 0
voi moi ¢ = 1,2, ..., k. Khi d6 ta dugce

Xi = (1 + 0oy, x9 + Ovg, ..., 2 + Oy, 0, ..., 0)
Xy = (21 — Oy, 29 — Oag, ...,z — Oy, 0, ..., 0)

14 hai phuong 4n khéc nhau (vi ton tai a; # 0).
Tuy nhién, X = %Xl + %X?. Diéu nay mau thudn véi X 1a phuong 4n
cuc bién. Vay hé A;A,...A;, doc 1ap tuyén tinh.

Picu kién du. Cho hé vector cdt A, As...Aj clia ma tran A sao cho
1AL + 10As + ... + 1AL = Ay
(v6i 21, To, ..., x> 0) 1a doc 14p tuyén tinh. Ta can chting minh
X = (21,29, ..., 24,0, ..., 0)

la phuong an cuc bién.
Ta chu’ng minh bang phan chufn% Gia st X khong la phuong an cuc bién.
Khi dé, ton tai Y = ( ) thude M (Y7 # Y5) sao cho

X=X +(1-M)Y,0< <1

Doz; = " +(1-Ny? =0v6i0<A<1,j=k+1 ., nnén taco

ygl) = yZ@) =0,v6ii=k—+1,..,n Tacla Y] va Y; thoéa man

ygl)Al + yél)Az + .+ 3/19)141{ = A
y§2)A1 + y§2)A2 + + yl(cz)Ak = Ao.
Tu do, ta duoc
Y — )AL+ () — ) A + o+ () — ) Ak = 0.

ViY] # Y, nén ton tai yz(l) — yz-(2) # 0. Do vay, hé vector A;A,...A; phu

thuoc tuyén tinh. Diéu ndy mau thuan véi gid thiét. VAy X phai la phuong
an cuc bién.
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Tinh chat duge chitng minh xong.

Hé vecto ¢ot {A; : z; > 0} néu trén con duge goi 1 co sd lién két cua
phuong 4n cuce bién X = (z;). Cdc an z; tudng ting v6i vectd cdt A; trong
co s6 lién két duoc goi 1a dn co sd.

Khong méat tinh tong quat, cac diéu kién budc clia bai toin quy hoach
tuyén tinh dugc gid thiét doc lap. Tu do, ta suy ra:

a) S6 tog do duong cia phuong dn cuc bién cia bai todn quy hoach tuyén
tinh dang chinh tdic cé toi da la m.

b) S6 phuong dn cuc bién cia bai todn quy hoach tuyén tinh la hiu han.

Tinh chat 5: Phuong dn X ciia bdi todn quy hoach tuyén tinh la phuong
dn cuc bién khi va chi khi X théa man chat it nhat n dieu kién budc doc lap.

Phuong éan cuc bién c¢6 du m toa do duwong duce goi la phuong dn cuc
bién khong suy bién. Tit dinh nghia nay, ta thiy rang phuong an cuc bién X
suy bién khi va chi khi né thod man chat nhiéu hon n rang budc. Bai toan
quy hoach tuyén tinh cé tat ca cdc phuong 4n cuc bién khong suy bién dugc
goi 1 bai todn khong suy bién.

Vi du 3. Cho bai todn quy hoach tuyén tinh

max{ f(X) = 3z1 + bxz}
21E1 + o S 8
) §4

I §3

T1,%9 > 0.

véi dieu kién:

a) Hay chiing t6 bai toan c¢6 phuong an toi wu.
b) Dua bai todn da cho vé dang chinh tac. Tim phuong an cue bién (néu
c6) ting v6i co 6 lien két As Az As.

Gidi: a) Ta thay diém (0, 0) 1a mot phuong an. Do vay tap phuong an khac
rong. Mit khéc, tit dieu kién 221 +22 < 8va 21,22 > 0,tacé 0 < x1,22 < 8.
Diéu d6 chting t6 tap phuong 4n bi chan. VAy tdp phuong an 1a mot da dién
16i. Theo Tinh chat 2 thi bai todn c6 phuong 4n t6i uu.

b) Dua thém an phu z3, 24, 75 > 0, ta c6 bai todn dang chinh tac nhu sau

min{—f(X) = —3z; — 5xs}
2:L’1 + 22+ 23 = 8

To + X4 =4

T+ x5 =3
T1,T2,T3,T4,Ts 2 0.

véi dieu kién:
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Phuong 4n cuc bién tng véi hé vecto A, A3As (néu cé) phai c6 dang
X = (O, T2, T3, O, £K5).
Thay vao hé dicu kién budc, ta thu dudc phuong an cuc bién can tim 13
X =(0,4,4,0,3).

Tinh chat 6: Néu bdi todn quy hoach tuyén tinh ¢é hai phuong dn toi wu
khdc nhau thi c¢é v6 s6 phuong dn toi uu.
Chaing minh. Gia stt X; va X, 1a hai phuong an t6i wu khac nhau:

f(Xq) = f(X2) < f(X) v6i moi X € M.

Khi d6, ta xét Y = AX; + (1 — M) X, v6i 0 < A < 1. Do M 1a tap 16i nén
ta suy ra Y la phuong an. Mat khac,

) = Af(X0) +(
= Af(X) +(
= [(X1) < f(X)

1= A)f(Xs)
1=Xf(Xy)
voi moi X € M.

Diéu nay chiing té6 Y ciing la phuong an t6i uwu. Nhu viy bai todn c6 vo
s6 phuong 4n tbi .

Tinh chat 7: Méi phuong dn cuc bién cia tip phuong dn M déu ton tai
mét ham muc tiéu dé né la phuong dn toi wu duy nhat.

Chitng minh. Cho X = (z;) 1a phuong én cuc bién véi co s6 lién két ¢6
ma tran ky hiéu 1a B. Ky hiéu tap chi s6 co sé ctia X 1a J. Dat

c-—{ 0 néuj € J
771 1 néujéJ

R6 rang ta c6 f(X) =0 (f 14 hAm muc tiéu c6 cdc hé sb 1a (¢ )).

Tuy nhién, véi moi phuong an Y ta deu c6 f(Y) > 0. Diéu ndy chimg to
X 1a phuong 4n t6i .

Dong thoi, néu ¢6 phuong d4n Y = (y;) 1a phuong &n t6i vwu thi f(Y) = 0.
Do ¢; =1 v6imoi j ¢ J nén y; =0 v6i moi j ¢ J. Do ma tran B khong suy
bién nén tit hé phuong trinh BX = B va BY = B ta suy ra X =Y. Do dé,
phuong 4n X 1a t6i vu duy nhat.

Tinh chit 8: Néu ham muc tiéu f bi chin dudi déi véi bai todn min f
(bi chan trén doi vdi bai todn max f) trén tdp phuong dn khdc rong the bai
todn quy hoach tuyén tinh ton tai phuong dn toi wu.
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Nhan xét: Bai toan quy hoach tuyén tinh sé khong c6 phuong an t6i wu
khi va chi khi x4y ra mot trong hai tinh hudng: hodc 1a tap phuong 4n rdng,
hodc 13 ham muc tiéu khong bi chin trén tdp phuong 4n (bi chian dudi doi
v6i bai toan min f va bi chin trén déi v6i bai toan max f).

Vi du 4. Cho bai todn quy hoach tuyén tinh

max{ f(X) = 3z; — bz}
2371 — X2 S 8
véi dieu kién: { x; <3
x1, e = 0.
Hay chtmg t6 bai toan c6 phuong an t6i uu.

Giai. RO rang tap phuong an M khong bi chan. Do d6 ta khong chiing
minh duge theo cach da lam & Vi du 3.

R6 rang diém (0, 0) 13 mot phuong an, do vAy tap phuong 4n khéc rdng.
Do diéu kién z; < 3 va x5 > 0 nén

f(X) = 31]1 —51152 S 3131 S 9

v6i moi X = (z1,22) € M. Do d6, ham muc tiéu bi chén trén xét trén tap
phuong 4n. Theo Tinh chat 8, ta suy ra bai toan da cho c6 phuong an toi
uu.

3.1.4 Cip bai toan d6i ngau va tng dung
3.1.4.1 Cip bai toan dbi ngau

Cho bai todn quy hoach tuyén tinh dang chudn téc
min{f(X) =} c;a;} (3.4)
j=1

n
N a;;x; > bt =1,2,....m
véi dieu kién: '21 = T
2;>0,j=1,2,..n.
Bai toan (3.4) goi 1 bdi todn goc.

Bai todn sau sé dudc goi 1a bdai todn doi ngdu doi zing cltia bai todn goc:

max{g(Y) = gmlbiyi} (3.5)

s a;iy; <ci,17=12,....n
v6i dieu klen:{ iz =G T
yi20,i21,2,...,m.
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Bai toan cling bai todn tao thanh cdp bdi todn doi ngdu doi
zitng. Ch ¥ rang do tinh ddi xting ctia cap bai toan nén khai niém bai todn
gbc va bai todn do6i ngau chi cé tinh chat tuong déi, nghia 1a néu bai toan
nay la gdc thi bai toan kia la déi ngau.

Céc bai toan (3.4) va (3.5) duge viét dudi dang ma tran 1a

min{CX : AX > B, X >0},
max{YB:YA<C,Y > 0}.

Ta c6 thé hinh dung cip bai toin ddi ngdu duge viét theo cich moé ta dang
ma tran nhu sau:

min Ty To Tn >0
n
> <c | < e | < ¢y
j=1
a1y a1z a1p > b |
a1 22 A2n, > by | Y2
am1 Am2 Amn Z Ym
by,
m
max >
i=1

Téng quét, ta c6 cac cdp doi ngdu sau day gitta bai toan gbc va bai todn
ddi ngdu va ciing chinh 14 quy téc dé 1ap bai toan d6i ngau ciia mot bai todn
quy hoach tuyén tinh:

+ min déi ngau véi max;

+ Céc hé s6 ham muc tiéu ci,co, ...,c, doi ngau véi cdc hé s6 tu do
bl, bQ, ceey bm,

+ Ma trdn hé s6 A = (a;;) ddi ngau v6i ma tran chuyén vi ciia noé;
PN 2 ’ 2 n
+ Dieu kién dang dang thtc, bat dang thtc thit it Y a;x; > (<, =)b;
5=1

dbi ngdu véi didu kién vé ddu ciia an thi 7. Khi d6, diu cta ding thic, bat
dang thitc sé¢ d6i ngdu véi ddu clia 4n theo quy téc sau:

“Néu bai toan gbc 1a min thi giw trude, doi sau, nghia la dau cta diéu
kién dang bat ddng thitc sé gitt nguyén, ddu ctia an sé d6i. Néu bai todn gbe
14 max thi déi trude, gitt sau, nghia 14 diu cta dicu kién dang bat ding thic
sé d6i, ddu clia n sé gitt nguyén. Riéng diéu kién dang ddng thic sé ddi ngau
sé 1a an khong rang budc vé dau”.



3.1. BAI TOAN QUY HOACH TUYEN TINH

Vi du 5. Cho bai toan quy hoach tuyén tinh

min{ f = 221 — x5 + x3}
T+ 21‘2 — T3 Z 2
v6i dieu kién: { 2z — xo + 223 > 5
x1,T2,T3 Z 0.

Bai todn doi ngau la

max{g = 2y; + 5y»}

Y1+ 2y2 <2
21 —yo < —1
—y1+2y2 <1
Y1,Y2 Z 0.

véi dieu kién:

Néu bai toan quy hoach tuyén tinh cho duéi dang chinh tic
min{f(X) =Y c¢;z;}
j=1

n

s Sagri=b,1=1,2,...m

v6i didu kién: { =1 777 v Y
r; >0,7=1,2,...,n.

thi bai toan doi ngau sé 1a

max{g(Y) = f;biyi}

m
v6i dieu kién: { >oaiy; <cj,j=1,2,...,n.
i=1

25

(3.6)

(3.7)

Khi d6, cip bai toan (3.6) va (3.7) goi 1& cdp bai todn doi ngau khong doi

xing.

3.1.4.2 Tinh chit ctia cip bai toian d6i ngiu

Tinh chat 1: Véi moi cdp phuong dn X va'Y cia cdp bai todn déi ngdu

doi wing, ta cé

g(Y) < f(X).

Tinh chit 2: Néu X*,Y* lan lugt ld phuong dn cia cdp bai todn doi
ngau, thod man f(X*) = g(Y*) thi X*,Y™* lan lugt la phuong dn toi wu cia

moi bai todn.

Tinh chét 3: (Dinh 1y d6i ngau) Xét cdp bai todn doi ngau. Khi dé
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a) Néu bai todn ndy cé phuong dn toi wu thi bai todn kia cing cé phuong

dn toi wu, dong thoi

min f(X) = max g(Y).
b) Néu ham muc tiéu ciia bai todn nay khong bi chan trén tap phuong dn thi
bai todn kia cd tdap phuong dn rong.

Nhan xét: Néu tdp phuong 4n ciia bai todn gdc va bai toan ddi ngau
déu khéac rdng thi ching déu c6 phuong 4n tbi uu.

Tinh chét 4: (Dinh 1y léch bu) Cap phuong an X*, Y* cia cdp bai todin
doi ngau la phuong dn t6i wu (ciia moi bai todn tuong 1ing) khi va chi khi vdi
moi cdp dieu kién doi ngau, néu dieu kién nay théa man léng thi dieu kién
doi ngau théa man chdt.

Ching ta c¢6 thé phat biéu tudng minh dinh 1y léch bu cho hai trudng
hop cap bai toan dbi ngau déi xting va cap bai todn dbi ngau khong déi xiing
nhu sau:

a) Cap phuong an X* = (27),Y™* = (y;) clia cap bai todn doéi ngau doi
xting 13 phuong 4n t6i wu (tuong ing ctia moi bai toan) khi va chi khi

+) Néu x; >0 thi 3 a;y; = ¢

i=1

(hodc néu gaijyj < ¢j thi 2} =0),
+) Néu y; > 0 thi ) aga) = b;
j=1
(hodic néu '21 aijr} > b; thi yi = 0).
‘7:

b) Cap phuong d4n X* = (z7),Y™ = (y;) clia cap bai todn dé6i ngau khong
ddi xtig 13 phuong an to6i wu (tuong tng ctia mdi bai toan) khi va chi khi

néu % > 0 thi Z; aijy; = ¢; (hodc néu l; aiy; < c; thizj =0).
Vi du 6. Cho bai todn quy hoach tuyén tinh

min{f = zy — x4y — 35}
l’1+21’2—1}4+x5: 1
—4£L'2+ZE3+2ZE4—?L’5 :2
31’2 + x5 + 26 = 2
L1, 22,X3,T4,Ts5, Te 2 0.

v6i dieu kién:

a) Piém X = (1,0,0,2,2,0) c6 phai la phuong 4n t6i wu hay khong?
b) Thay c; = A, tim tat ca cdc gid tri ctia A dé phuong 4n da cho & cau
a) 1a t6i uu.
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Gidi. a) Tru6e hét ta thit cdc dieu kién cho thay X da cho 1a mot phuong
an. Xét bai todn dbi ngau

max{g = y1 + 2y + 2y3}

y1 <0

2y1 — 4y +3y3 < 1
Y2 <0

—y1 + 2y, < —1
y1—Y2+tys < =3
yz3 < 0.

v6i dieu kién:

Do 1, 24,25 > 0, nén ap dung dinh 1y léch bu, ta ¢6 hé phuong trinh:

y1 =20
=y + 2y = —1
Y1 — Y2 +ys = —3.

Gidi hé ta duge nghiém Y = (0,—1/2,—7/2). Thtt lai diéu kién cho thay
Y 1 phuong 4n. Tt d6 ta c6 X 1a phuong 4n téi wu (va ta cling c6 duge
Y 1a phuong 4n t6i uu ctia bai todn ddéi ngau), véi gid tri ham muc tiéu
fmin = Gmax = —8.

b) Néu thay c; = A thi bai todn ddi ngau sé 1a

max{g = y1 + 2y2 + 2ys}

y1 <0

2y1 — 4dyo + 3y3 < 1A
Y2 <0

—y1+2y2 < —1

yr — Y2 +ys < -3

y3 < 0.

véi dieu kién:

Dé X t6i wu thi Y = (0, —1/2, —7/2) phai la phuong an, titc 13 Y phai
théa man dieu kién thit hai (dé thiy cac dieu kién con lai da thda man). T
do suy ra

21 — Ay + 3y < XA = A > —17/2.

Doc gid c6 thé kiém tra lai dé thiy ring véi A < —(17/2) (chang han A\ = —9)
thi X da cho khong t6i wu.
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3.2 Phuong phap don hinh giai bai toan quy
hoach tuyén tinh

3.2.1 Co sd ly luan ctia phuong phap don hinh
3.2.1.1 Y tudng chung ciia phuong phap

Trén co sé cac tinh chit da néu trong cdc muc trude, ching ta cé thé
duyét cidc phuong én cuc bién bang ciach: Xuat phéat tit phuong an cuc bién
X0 nao dé, kiém tra X0 ¢6 tdi wu hay khong?

- Néu X, t6i wu thi dimg.

- Néu chua, xay dung phuong 4n cuc bién méi X; t6t hon X.

Qua trinh tiép tuc nhu vay, ta dudc day cic phuong an cuc bién tot dan
(theo nghia gid tri hAm muc tiéu gidm dan ti phuong 4n cue bién trudc
dén phuong 4n cuyc bién sau) Xo, X1, ..., X;. Sau hitu han buéc lip ta dugc
phuong 4n t6i wu hodic phat hién ra bai todn khéng cé phuong an tdi vu. D6
14 ndi dung ctia qué trinh xay dung day cac phuong an cuc bién tot dan, con
goi la phuong phap don hinh (simplex method).

Ciing tUt ¥ tudng ctia phuong phap don hinh, tan dung cac tinh chat riéng
ctia bai todn vAn tai, ngudi ta xdy dung dudc phuong phip phan phdi giai
bai toan van tai.
3.2.1.2 Gia thiét ban dau

Ta xét bai todn quy hoach tuyén tinh sau:
min{f(X) = >_ cja;} (3.8)
j=1
v6i dieu kién:

véi dieu kién

+ céc diéu kién budc la doc lap,

+b0;,>0v6imoii=1,2, ....m,

+ I 1a tap chi s6 gom m chi s6 va I C {1,2,....,n}.

+ Bai toan khong suy bién.

Khi dé, ta néi bai todn quy hoach tuyén tinh cé co sé don vi.

Khéng mat tinh tong quat, gia stt [ = {1,2,...,m}. Ltic nay phuong 4n
cuc bien X, cé dang

Xo=(29,29,...,22.,0,...,0), 20 = b;,i = 1,2,...,m.

“ey m>s
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(ban doc tu chitng minh)
v6i co s6 lién két A1 Ay... A, 13 ma tran don vi.
Ky hiéu

m
Aj = Zciaij — Cj.
i=1

3.2.1.3 C4c tinh chéit co sé
Dinh 1y 1. (Dau hiéu téi wu) Néu tai phuong dn cuc bién Xy, ta cé
N <0 wvdi moi j=1,2,...,n thi X, ld phuong dn t6i vu.

Dinh ly 2. (Dau hiéu bai todn khong c6 phuong 4n tbi wu) Néu tai
phautong dn cuc bién X, ton tai N, > 0 va ay, < 0 vdi moii =1,2,...,m thi
bai todn khong cé phuong dn toi wu (ham muc tiéu khong bi chdn trén tap
phuong dn).

Dinh 1y 3. (Dau hiéu xdy dung duge phuong dn cuc bién mdi tét hon)
Néu tai phuong dn cuc bién X, ton tai /N, > 0 vd ton tai a;, > 0 thi xdy
dung duoge phuong dn cuc bién mdi X, tot hon Xo.

3.2.2 Thuat toan don hinh giai bai toan quy hoach
tuyén tinh cé co s3 don vi
3.2.2.1 Thuat toan
Budc 1: Ldp bing zudt phdt (bing I).

Cos6 | Héso | Toa ddo | ¢ Co c; Cn
A A, | A A,

Aki Ck; Tk, (075} ;2 e Qg5 . (0779
Xy A0 A | A, | A

+ Chon co sd xuat phat 1 co s6 don vi;
+ Xd4c dinh hang ¢y, ¢, ..., ¢, (cdc hé s6 ham muc tiéu);
+ Xéc dinh cot hé s6 ¢; tuong ting véi cot co s6;
+ Xac dinh ¢6t toa do xy, =b;, 1 =1,2,...,m;
+ Xac dinh hé s6 a;; cua hé dieu kién budc;
+ Xd4c dinh f(X): Lay cot co s& “nhdn” véi cot toa do, nghia la

F) =3 cx,
=1
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+ Xéc dinh céc gia tri A; (j = 1,2,...,n): Lay cot hé sb “nhdn” véi cot
A, sau d6 tru di ¢;. Nghia la

m
Ny =3 crai— ¢
=1

Budc 2: Kiém tra tiéu chudn téi wu.

+ Néu A; <0 véi moi j =1,2,...,n thi dimg lai va két ludn phuong an
cuc bién tuong tmg 14 phuong an téi vu;

+ Néu ton tai Ay > 0 va a; < 0 v6i moi i = 1,2, ...,m thi dimg lai va
két ludn bai todn quy hoach tuyén tinh khong c6 phuong an t6i wu;

+ Néu trai lai, ta chuyén sang Buéc 3.

Buéc 3: Xay dung phuong dn cuc bién mdi tot hon.

+ Xac dinh A, = max Aj va dua Ay vao lam co s6;

5>

+ Xéc dinh min % = “L v3 dua A4; ra khéi co s6. Phan tit a goi la
: a;p>0 ik ajg :

phan tii truc. Xac dinh c¢dt hé s6 tuong tng cho bang mdi;

+ Xay ding phuong &n cuc bién méi tét hon (bang mdi) theo quy tac
sau:

a) Cot A; trong co 56 1a vector don vi (6 ting véi hang A; bang 1, céc 6
con lai (ké cd 6 £\;) déu bang 0);

b) Céc 6 6 hang A, mdi dua vao: Lay cdc 6 tuong ting & bang cii (hang
A;) chia cho phan ti truc ay;

c¢) Céc 6 con lai: LAy 6 tuong ting & bang cii (lam mbc) trit di tich cla
phan tit giéng ngang t6i cot Ay, (thude bang cii) véi phan tit giéng doc xudng
hang Ay (thudc bang méi). Nghia 1a

/ /

JI; =T; — Qi X .CL’;C,
FIX) = f(X) = D x 2y,

Ny =Ny — N X ay.

Luu ¥ rang cdc gid tri f(X) va A; (j = 1,2, ...,n) c¢6 thé duge tinh nhu
Buéce 1 (bang I).
= Quay trd lai Bude 2.

3.2.2.2 Cac vi du ap dung
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Vi du 7. Giai bai toan sau bang phuong phap don hinh

min{f =z — xo + x3 + T4 + o5 — x4}
l‘1+1‘4‘|‘61‘6 :9

3x1 + 19 — 4xs + 216 = 2
T1 4+ 2x3 + x5 + 2206 = 6
X1,x2,T3,T4,T5,T¢ Z 0.

véi dieu kién:

Gidi. Chon co s6 lien két A, A As 1A céc vects don vi nén ta cé phuong
an cuc bién xuat phat
X =(0,2,0,9,6,0).

Ta tinh dugc bang don hinh sau.

Béang | Cosé | Hé so | Toa 1 -1 1 1 1 -1
do
Ay Ay Az Ay As Ag
I Ay 1 9 1 0 0 1 0 6
A, | =1 |2 3 1 4 |0 0 P
As 1 6 1 0 2 0 1 2
13 -2 0 5 0 0 7
IT Ay 1 3 -8 -3 12 1 0 0
A5 | -1 |1 32 [1/2 | -2 |0 0 1
As 1 4 -2 -1 6 0 1 0
6 —25/2| —=7/2 | 19 0 0 0
I11 As 1 1/4 —2/3 | —=1/4 |1 1/12 0 0
Ag —1 3/2 1/6 0 0 1/6 0 1
A; |1 5/2 | 2 /2 [0 —1/2 |1 0
5/4 1/6 5/4 0 —19/12| 0 0
vV |45 |1 3/2 [1/3 |0 1 —1/6 [1/2 |0
As | -1 |3/2 [1/6 |0 0 /6 |0 1
A, | =1 |5 4 1 0 1 P 0
-5 —29/6| 0 0 -1/3 | =5/2 |0

Tai bang IV ta ¢6 A; < 0 v6i moi j = 1,2, ...,6. Tt d6, phuong 4n t6i vu 1a
X' = (07 57 3/27 OJ 07 3/2>7 vOi fmin = —5.

Thuét todn don hinh néu trén doi hoi biét trudec phuong 4n cuc bién xuat
phat Xy. Khi bai toan c6 dang , ma tran A chita ma tran don vi, khi
d6 chi can chi ra hé co s§ don vi tuong tmg cic an co s6, ta duge phuong an
cuc bién xuat phat Xy (nhu da lam & vi du trén).
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3.2.3 Thuat toan don hinh giai bai toan quy hoach
tuyén tinh chua cé co sé don vi

3.2.3.1 Bai toan gia tao

Xét bai toan dang chinh tic sau

min{ f (X Z cjri}

se FeX N Zax:b 1=1,2,...m
voi didu kién: { =1 77 Y P
r; >0,5=12,..,n

Khi ma tran A = (a;;) khong chita ma tran don vi, ta dua thém an gia
tao Tny; > 0, v6i hé s6 ham muc tiéu c,,; = M > 0 di 16n dé c6 bai toan
gid tao (M) nhu sau:

min{ f(X zi: cjxj + M( i)mnﬂ} (3.9)

n

pe ek 1 en > i+ T =01 =1,2,...,m

v6i dieu kién: ¢ ;=1 L n+i i 2.,
mjzoajzl,Q,...,n—{—m.

Ltic nay bai toan (M) c6 ma tran A chita ma tran don vi nhu da néu trong muc
trudce. Ta c6 thé chon co s don vi {A,,;} vi cdc an co 86 44,1 = 1,2, ..., m,
ta dugc phuong an cuc bién xuat phét

X =(0,0,...,0,b1, by, ..., by) € R,

Chii y. a) Ta chi thém an gia tao déi véi nhiing dicu kién rang budc
khong cé an don vi. Vi viy khong nhat thiét phai c6 dii m an gia tao.

b) Chiing ta can phan biét an gia tao va an phu:

+ An phu z,,; nhdm muc dich dua diéu kién dang bat dang thitc vé dang
dang thitc, v6i hé s ham muc tiéu c,,; = 0 va ta thu dude bai todn dang
chinh tac tuong duong bai todn ban dau.

+ An gia tao x,,; nham muc dich tao ra ma tran don vi cAp m, v6i hé
s6 ham muc tiéu c,,; = M > 0 16n tuy y va ta thu dude bai todn gia tao.

Dé minh hoa, ta xét vi du sau day.
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Vi du 8. Cho bai toan quy hoach tuyén tinh

max{f = z; + 2xs — x3}
—T1 —|—4l’2 - 21’3 S 6
T+ X9 +2[L‘3 2 6
2[L‘1-I’2+2I3:4
Ty1,T2,T3 Z 0.

véi dieu kién:

Thay max{f(X)} béi min{—f(X)}; dua thém an phu z4,z5 > 0, ta c6
bai toan tuong duong (dang chinh tic) nhu sau

min{—f = —x; — 229 + 3}
—x1+ 429 — 223 +24 =06
$1+$2+2I3—l’5:6
21’1—ZE2+2I3=4
T1,X2,T3,Ty,Ts Z 0.

véi diéu kién:

Ta chi méi c6 Ay 14 vecto don vi (tuong mg, x4 1a an don vi). Ta dua
thém hai an gid tao zg, 7 > 0 dé dugce bai toan gid tao (M) nhu sau:

min{—f = —x1 — 229 + x3 + Mxg + Mz;}
—x1 +4x9 — 223+ 24 =06
£C1+ZIZ'2+2£C3—SC5+£U6:6
2.I1—l’2+2273+.7}7:4
T1,T2,X3,Ty4,Ts5, Lg, L7 Z 0.

véi dieu kién:

Chon co s6 lién két don vi A4AgA7, ta c6 phuong 4n cuc bién xuat phat

X = (0,0,0,6,0,6,4).

Xuét phat tit X, ta c6 thé giai bai toan gia tao (M) bang phuong phap
don hinh c6 co sé don vi. Van dé dat ra 1a gitta bai todn da cho va bai toan
gid tao (M) c¢6 mbi quan hé nhu thé nao? Dinh I sau day sé cho ta cu trd
1oi.

Dinh 1y. (vé mdi lién hé giita bai toan gia tao va bai todn gbc) Ton tai
s6 thuc My > 0 di lén sao cho vdi moi M > M, thi

a) Bai todn ban dau cé phuong dn toi wu X khi va chi khi bai todn gid
tao (M) cé phuong dn toi vu X = (X, 0).

b) Néu bai todn gid tao (M) c6 phuong dn toi wu nhung chita dn gid tao
Tpyi > 0 thi tdp phuong dn cia bai todn ban dau la mong.

O day (X,0) ky hiéu cho n + m toa do, trong dé n toa do dau la diém
X, m toa dd cubi déu bang 0.
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3.2.3.2 St dung thuit toan don hinh khi bai toian quy hoach tuyén
tinh chwa c6 co sé don vi

Buéc 1. Chuyén vé bai toan gia tao.

Budc 2. Gidi bai toan gia tao bang phuong phap don hinh véi mot sd
dieu chinh nhu sau:

+ Trong bai todn gia tao (M), cdc phan tit hang f(X) va A; ¢ dang
a; + ;M. Vi vay ta tdch hang nay lam hai hang ghi o; va 3;. bé danh gia
A; (bao gom xét dau va so sdnh), trude hét ta xét t6i 3;, sau d6 néu can
thiét méi xét dén a.

+ Khi an gia tao z,,; = 0 v6i moi i, tiic 1a A,; khong tham gia trong
cd s nita thi ta dude phuong an cuc bién ciia bai toan ban dau. Do dé, khi
A,.; tmg v6i an gia tao x,4; dude dua ra khéi co sé thi ta khong can tinh
cot A, ,; & cac bang tiép theo. + Khi tat c cdc an gia tao déu dugce dua khoi
co s6 thi hang f(X) va A; chi can ghi j;.

3.2.3.3 Cac vi du ap dung

Vi du 9. Ta gidi bai todn quy hoach tuyén tinh cho béi Vi du 8, véi co
sé xuat phat A,AqA; va phuong an cuc bién

X =(0,0,0,6,0,6,4).

Két qua thu duge bang don hinh sau.
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Bang | Cosé | Hé s6 | Toa -1 -2 1 0 0 M M
do
Ay Ay Az Ay As As | A7
I Ay 0 6 -1 -2 1 0 0 0
As | M |6 1 1 2 0 1 |1 |0
Az M 4 2 —1 2 0 0 0 1
a; 0 1 2 -1 0 0 0 0
B; 10 3 0 4 0 -1 0 0
IT Ay 0 10 1 3 0 1 0 0
Ag M 2 —1 2 0 0 —1 1
As 1 2 —1/2 |1 0 0 0
Q; 2 2 3/2 0 0 0 0
B, |2 —1 |2 0 0 1 |0
I11 Ay 0 7 5/2 0 0 1 3/2
A, |2 |1 —1/2 |1 0 0 —1/2
As 1 5/2 3/4 0 1 0 —1/4
a; 1/2 11/4 |0 0 0 3/4
v Ay —1 14/5 |1 0 0 2/5 3/5
Ao —2 12/5 |0 1 0 1/5 —1/5
Az 1 2/5 0 0 1 —3/10 | —=7/10
Q; —36/5| 0 0 0 —11/10, —9/10

Tai bang IV ta ¢6 A; <0 v6i moi j = 1,2,...,5. Tt d6, phuong &n t6i wu la

X* = (14/5,12/5,2/5,0,0), V6i frmax = 36/5.

Mot thuét todn cé ¥ nghia néu sau hitu han buéc lip cho ta két qua can
thiét.

Néu bai todn quy hoach tuyén tinh khong suy bién thi thudt todn don
hinh két thic sau hitu han buéc lap.

Trong trudng hop suy bién, thuit todn cé thé khong hitu han. Vi du dau
tién dudc néu ra la vao nam 1953 ctia Gido su Hoffman. Sau d6, nam 1967,
GS. TS. Tran Vi Thiéu (Vién Todn hoc) cling da dua ra vi du chitng té thuét
toan khong hitu han.

Vi du 10. (Vi du ctia GS. TS. Tran Vit Thiéu) Xét bai toan quy hoach
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tuyén tinh

min{ f = 4z, — 6x5 — bz + 6427}
T+ (1/3)ZE4 - 2ZL‘5 — Xg + ]_2.177 =0
xo + (1/2)xy — x5 — (1/6)x6 + (2/3)x7 =0
l‘3+$5+l‘6—9$7:2
T1,T2,T3,T4,Ts, T, L7 Z 0.

véi dieu kién:

Chon co 56 A; Ay As ta c¢6 phuong 4n cuc bién xuat phét

X, = (0,0,2,0,0,0,0).

Thuc hién thuat toan don hinh, ta c6 bang sau
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Béang | Cosé | He | Toa | 4 0 0 0 —6 | -5 |64
s0 do
Al A2 A3 A4 A5 AG A7
I Ay 4 0 1 0 0 1/3 | =2 —1 12
A 0 0 0 1 0 /2 | -1 | —1/6|2/3
As 0 2 0 0 1 0 1 1 -9
0 0 0 0 4/3 | -2 |1 —16
IT Ay 0 0 3 0 0 1 —6 | =3 |36
As 0 0 -3/2| 1 0 0 2 4/3 | —52/3
Az 0 2 0 0 1 0 1 1 -9
0 1/2 | =3 |0 0 0 1 —12
I11 Ay 0 0 -3/2| 3 0 1 0 1 —16
As —6 |0 =3/4/1/2 |0 0 1 2/3 | —26/3
A, |0 |2 [3/4 [=1/2[1 [0 [0 [1/3 |—=1/3
0 /2 | =3 |0 0 0 1 —12
v Ag -5 |0 -3/2| 3 0 1 0 1 —16
A, | =6 |0 [1/4 [—=3/2[0 [ —2/3[1 [0 |2
As 0 2 5/4 | =3/2| 1 —1/3| 0 0 5
0 2 —6 |0 -1 1|0 0 4
\Y Ag -5 |0 /2 | =9 |0 —13/88 1 0
Az 64 |0 1/8 | =3/4| 0 —-1/3]1/2 |0 1
Az 0 2 5/8 19/4 |1 4/3 | =5/2| 0 0
0 3/2 | =3 |0 /3 | =2 |0 0
VI Ay 4 0 1 —18 |0 —26/816 2 0
A, |64 |0 [0 [3/2 [0 [3/4 |—3/2[—1/41
A, |0 |2 [0 [27/2]1 [27/4] —25/2—5/4[0
0 0 24 0 40/3 | =26 | =3 |0
VII Ay 4 0 1 0 0 1/3 | =2 —1 12
A [0 |0 [0 |1 o 1/2 | =1 | —1/6]2/3
As 0 2 0 0 1 0 1 1 -9
0 0 0 0 4/3 | =2 |1 —16

Bang thit VII trung véi bang dau tién. Do dé thudt todn don hinh khéng
httu han.
Nguyén nhan cta hién tugng thuat toan don hinh khong httu han nhu
trén chinh 14 néu bai todn suy bién thi qué trinh vong lip c6 thé xay ra
T

. K3
min — = 0.
a; >0 aik}

Diéu nay dan t6i du ta c6 thay déi phuong dn cuc bién thi gid tri hAm muc
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tiéu van khong gidam. Vi s6 phuong 4n cuc bién 1a hitu han nén dén mot lac
nao dé, vong lap quay tré vé phuong an cuc bién da xét.

Ban doc ¢6 thé tu kiém tra tinh khong hitu han ctia thuét toan don hinh
thong qua vi du sau.

Vi du 11. Xét bai toan quy hoach tuyén tinh sau

min{f = —10z; + 57xs + 93 + 24124}
—(1/2)1’1 — (11/2)1‘2 — (5/2)1’3 + 91’4 + x5 = 0
(1/2)ZL‘1 — T9 — (1/2)173 + T4 + Tg = 0
I —I— T7 = 1
T1,X2,X3,T4,Ts5,Lg, L7 Z 0.

v6i dieu kién:

Céc co s6 lién két lan luct cho cic bang sé 1a A5 AgAr, A1 AgAr, A1 AsA7,
A3A2A7, A3A4A7, A5A4A7, A5A6A7. Nhu V@y, bzing tha VII quay tré ve béng
xuat phat (bang I).

3.3 M6 hinh bai toan van tai
3.3.1 Gidbi thiéu mo6 hinh bai toan van tai
Mo hinh bai todn vén tai da dude dé cdp 6 muc 3.1.1.3. Ta nhéc lai nhu sau:

Phdt biéu bai todn: Ngudi ta can to chitc van tai mot loai hang tit n noi
phat dén m noi thu. Noi phét thtt j ¢ s6 lugng hang 1a a;, noi nhan thit ¢
can so6 luong hang 1a b;. Cude phi van tai mot don vi hang tit noi phét j t6i
noi nhan 4 1 ¢;;. Ta nén to chitc van tai nhu thé nao dé bdo ddm phét hét
va nhan du sd hang, ma c6 tong cude phi bé nhat.

Thiét lagp moé hinh todn: Goi z;; 14 s lugng hang van tai tit j t6i i (z;; > 0).
Khi d6, ta thu duge bai toan quy hoach tuyén tinh dang chinh tac sau
n m
min{ f(X) = Z Z CijTij}
j=11i=1
n .
Zl Tij = bi, 1= 1, 2, e, m,
‘]:
se 3eX N m
véi dieu kién Say=a;,j=1,2,..n,
i=1

xl_] Z 0’2 — 1’27“,’7’)?,7]‘ == 1,2,...,”.

6 déy, Cij > O, aj, bl > 0.
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3.3.2 Mot sb tinh chat co ban ctia bai toan van tai

Tinh chit 1. Bdi todn vin tdi ¢ phuong dn téi wu khi va chi khi bai
todn cé cin bang thu - phdt, nghia ld

n m
doa;=> b
j=1 i=1

Chu . Trong trudng hop bai toan chua cAn bang thu - phét thi ta 1ap
cac tram gia nhu sau:
+ Néu Y a; > 3 b; (phat nhiéu hon thu) thi ta lap noi thu gid (ton kho)
j=1 i=1
tht m + 1, v6i luong thu vao la

m

b1 = Z a; — sz-, v6i cude phi ¢ppqq 5 = 0.
j=1 i=1
+ Néu Y a; < 3 b; (phat it hon thu) thi ta 1ap noi phét gid (ghi ng)
j=1 i=1
tht n + 1, v6i lugng phat ra la

m n
(pt1 = Z b; — Z a;, v6i cuée phi ¢; 41 = 0.
i=1 j=1

Nhu vay ta c6 thé thdy rang bao gid ta cling tao ra dudc diéu kién can
bang thu - phét.
Tinh chét 2. Ma trin A = (A;) = (ai;) ¢é hang bang m +n — 1.

Tu day ta thu dudc hé qua quan trong vé phuong 4n cuc bién clia bai
toan van tai thé hién & tinh chat sau day:

Tinh chét 3. S6 toa dé duong cia cia phuong dn cuc bién bai todn vin
tdi co khong qud m +n — 1.

Ké tit diy tré vé sau, ta gid thiét rang bdi todn vin tdi khong suy bién,
titc 1a moi phuong éan cuc bién ¢6 du m + n — 1 toa do duong.

Dé thuén tién theo déi, ta biéu dién bai todn van tai dudi dang bang sau

Thu \ Phat a a; an,

bl 1'11/011 Jle/Clj xln/cln
bi xil/cil xij/cij C(]Z‘n/Cm
by Tm1/Cm1 | - T/ Cmj | - Tmn/ Con,
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Nghién citu tiép cac tinh chat ctia bai todn van tai, ching ta can dinh nghia
sau.

Dinh nghia. O (4,7) c6 z;; > 0 goi 1a 6 chon. Céc 6 khong thuc 6 chon
ducce goi la 6 loai.

Nhu vay, mot phuong dn cuc bién khong suy bién ¢ m +n — 1 6 chon.

Mot day 6 lién tiép sao cho hai 6 viét lién nhau cting hang hodc
cung cét, khéng cé ba 6 ndo viét lién nhau cung hang hodc ciung
cot, goi 1a mot day chuyen. Mot day chuyen khép kin goi 1a mét vong. Nhu
vay mot vong V duge ky hiéu la V' = {(i1, j1), (i1, 52), (42, j2), ---, (ik, J1) }-

Tinh chat 4. Phuong dn X = (v;;) ctia bai todn van tdi la cuc bién khi
va chi khi cdc 6 chon khong lap thanh vong.

Tinh chat 5. Cho phuong dn cuc bién X vdi tap hop H gom m+n—1 06
chon khong lap thanh vong, (I, k) ¢ H. Khi do tap hop Hy = HU{(l,k)} lap
nén mot vong V. duy nhat. Dong thoi néu (p,q) € V thi Hy = H; \ {(p,q)}
gom ding m +mn — 1 6 khéng cé vong.

Tiép theo, ta lap duge bai todn déi ngau clia bai todn van tai 1a

m n
max{g = Z b,-uz- —+ Z CL]'U]'}
i=1 j=1
voi dicu kien: { wi+v; < i =1,2,mij = 1,2,..m,
trong d6 an u; d6i ngdu vai hang thit i, an v; d6i ngdu véi hang j + m.
Ky hiéu
Az’j = U; + Uj — Cij'

Tinh chat 6. (Dau hiéu t6i wu) Néu tai phuong dn cuc bién X, ton tai
cdc $6 u;,v; sao cho Ny = 0 tai cde 6 chon va A;; < 0 vdi moi i, j, thi Xo
la phuong dn toi wu.

Chaing minh. Theo dinh 1y 1éch bii, ta c6 phuong 4n X, t6i wu khi va chi
khi ton tai Y = (u;,v;), i = 1,...,m; j = 1,...,n thod man

u; +v; < ¢, v6i moi (i, 5)
va u; + Vj = Cij, voi (Z,j) ma Ti5 > 0.

Diéu d6 c6 nghia 1a Xj t6i wu khi va chi khi A;; < 0, v6i moi (4,5) va
A;; =0 tai 6 chon.

Tinh chat duge chiing minh.

Cht y. Dé tim w;, v}, ta can gidi hé phuong trinh

{ui —|'Uj = Cij; v6i (Z,j) € H.
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Hé nay c6 m +n an va m +n — 1 phuong trinh doc lap nén hé c¢6 vo sd
nghiém phu thudc mot tham sbé. Ta chi can mdt nghiém ctia hé. Pon gian
nhat 14 cho gia tri cia mot an s6 bang 0 (thong thuong an nio tham gia
nhi¢u trong céc phuong trinh ciia hé). Tit d6 ta suy truc tiép ra céc an khac.

P& minh hoa, ta xét vi du sau.

Vi du 12. V6i n = 4,m = 3 va cho phuong an cuc bién véi cadc 6 chon
nhu trong bang sau.

{23'11:3/011 =5 112:5/612:10

[E23:4/623:5 1724:3/024:1
$31:5/031:2 $34:4/C34:2

Ta can giai hé phuong trinh

U1+’01:5,
u1 + v = 10,
UQ+U3:5,
Ug +v4 =1,
U3+U1:2,
U3+U4:2.

Détul:O,thil)l:E),Ug:]_O,tl\I'déUg:—g,’U4:5,UQ:—4,U3:9.

Tinh chit 7. Néu tai phuong dn cuc bién X, ton tai Ny, > 0 thi ta zdy
dung duge phuong dn cuc bién mdi X, tot hon Xo.

Chitng minh. Gia sit H 1a tap hop m +n — 1 6 chon ctia X,. RO rang
(I,k) ¢ H. Theo Tinh chat 5 thi

Hy=HU {(lvk)}

c6 mot vong V' duy nhét. Ta danh sb thit tu cac 6 trén V ké tit 6 (1, k) 1a s6
1, khi d6 V gom cac 6 mang s6 thit tu 18, ky hiéu 1a VL, va cdc 6 mang s6
thit tu chan, ky hiéu 1a V°.

Chon

Ty, = min z;; > 0.
P = e i
Pua 6 (1, k) vao lam & chon cia X; va 6 (p,q) ra khoi 6 chon.
Bang phép bién doi

Tij néu (iaj) ¢ V,
T =S Tij — Tpg néu (i,5) € VY,
Tij + Tp, néu (i,7) € VE
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Dé dang kiem tra lai X; = (2;) 1 phuong dn. Hon thé nita, theo Tinh
chat 5 thi Hy, = H; {(p,q)} gom m + n — 1 6 khong 1ap thanh vong, ttic 1a
X, la phuong an cuc bién.

Dong thoi lic nay

f(X1) = f(Xo) - TpgDig-
Vi Tpq > 0 va Ay, > 0 nén f(Xl) < f(Xo)

3.3.3 Thuit toin phan phdi giai bai toidn vAn tai

3.3.3.1 Thuit toan tim phuwong an cyuc bién xuit phat
Xem tai liéu [1].

3.3.3.2 Thuit toan phan phdi giai bai toin van tai
Xem tai liéu [1].

Bai tap chuong

1. Hay cho biét lam thé nao dé kiém tra mot phuong an ctia bai toan quy
hoach tuyén tinh 13 phuong an cuc bién?

2. Hay cho biét lam thé nao dé kiém tra mot phuong an ctia bai todn quy
hoach tuyén tinh 1a phuong 4n t6i uu?

3. Mot ngudi du lich mang theo chiée tii dung hang véi trong luong L. C6
thé chon xép n loai hang vao tii. Hang loai j ¢6 sb luong la a; va mot don
vi hang loai j c6 trong lugng d; voi gia tri 1a ¢;. Héi nén xép hang vao tui
nhi thé nao dé c6 tong gia tri 16n nhat? (Hay lap bai toan va thit giai bang
kinh nghiém thuc té).

4. Thiét 14p mo6 hinh bai todn quy hoach tuyén tinh cho bai todn sau (Bai
toan phan phoi von): “Mot co s6 kinh doanh ¢6 m loai nguon von khéc nhau,
c6 thé dau tu von vao n nganh san xuat. Von tit ngudn loai i ¢6 1a b; (don
vi von) va von can c6 cho nganh san xuat thit j 1a a; (don vi von). Lai thu
duge tit 1 don vi von nguon i dau tu cho nganh sdn xuat j 1a ¢;;. Hay lap
bai toan phan phoi von sao cho cé tong sb 1ai 16n nhat, ma dam bao sit dung
hét va di von cho mdi ngudn von, mdi nganh san xuat”.

5. Hay lap bai toan quy hoach tuyén tinh tit bai todn cho sau day:

Mot xi nghiép c6 thé san xuat 3 loai san pham A, B, C, tit 3 loai nguyén
liéu I, II, I1I. Mot don vi san pham mdi loai sit dung nguyén liéu va tien lai
cho trong bang sau:
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Séan pham \ Nguyén liéu I 11 I11 Lai
A 3 1 6 2
B 7 3 3 )
C 5} 2 4 6

Héi nén séan xuit bao nhiéu san pham méi loai dé c¢6 téng s6 tién 1ai 16n
nhat ma phi hop v6i kha ning cung cap nguyén liéu. Biét rang kha ning
cung cap nguyén lidu tdi da timg loai lan lugt 18,12, 20.

6. Dua bai toin quy hoach tuyén tinh sau ddy vé dang chinh téc

max{f = 2z, — x2}
—x1 — 209 + 23 < 2
201 — X9 —x3 > 3
I1+ZL’2+I3:4
T1, X, T3 > 0.

véi dieu kién:

7. Cho bai todn quy hoach tuyén tinh:

max{f = 2r; — x9 + 3}
2x1+x2—x3§5
—$1+21’2+[L’3§4
ZE1—4{L‘2+1’3§6
T1,T9,T3 ZO

vai dieu kién:

a) Hay chiing t6 bai toan c¢6 phuong an tbi wu.

b) Dua bai todn da cho vé dang chinh tic. Piém X = (0,0,0,5,4,6) c6
phai la phuong an cuc bién khong? Tai sao?

¢) Tim phuong 4n cuc bién (néu c6) ting véi co s6 lien két Az Ay Ag.
8. Cho bai todn quy hoach tuyén tinh:

mln{f =TT — T2 — )\.fll'g}

3:1)1 —7$2+3$3+$4 =2
—$1+2£C2—33'3: 1

2$1+J52+2I3:6
X1,T2,T3, T4 Z 0.

a) Diem X = (0,8/5,11/5,33/5) c6 phai la cuc bién khong?

b) Tim phuong an cuc bién (néu c6) ting véi co s6 lien két Ay Ay Ay.

c) Viét bai toan ddi ngau clia bai toan da cho. Phuong an cuc bién tim
dudc & cau b), tai A = 1, c6 t6i uu khong? Tai sao?

d) Tim céc gid tri ctia A dé phuong 4n cuc bién tim duge & cau b) 1a tbi
uu. V&i mot gia tri xac dinh cia A vita tim dudc, hay tim phuong 4n toi wu
ciia bai todn déi ngau.

véi dieu kién:
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9. Cho bai todn quy hoach tuyén tinh:

max{f =1 — T2+ 21‘3}

21’1 +2$2 — I3 S 11
$1+2[I§'2+£B3 S 16
—X — 233‘2 +2I3 S 8
Ty, T2, 23 > 0.

véi dieu kién:

a) Dua bai toan vé dang chinh tac.

b) Giai bai toan da cho bang phuong phap don hinh.

c) Viét bai todn d6i ngau ctia bai toan da cho. Tim phuong 4n t6i uu clia
bai toan dbi ngau.

10. Giai bai todn quy hoach tuyén tinh sau bang phuong phép don hinh:

max{f = 2z, + 4xs + x3 + T4}
$1+31’2+I4 §4
201 + 22 < 3
ZE2+4IE3+?II4 SS
T1,X2,T3, Ty 2 0.

vai dieu kién:

11. Giai bai todn quy hoach tuyén tinh sau bang phuong phép don hinh:

min{ f = z; — 2xy — 3}
1+ To — 2LU3 < 2
T1 — To + T3 S 1
v6i dieu kién: { xo + 23 <5
21’1 — X2 S 2
1, T9,x3 > 0.

12. Giai bai todn quy hoach tuyén tinh sau bang phuong phép don hinh:

min{f = 2z + 1o — 13 — 14}
131—1’2+2133—.7)4:2
2[L‘1+J]2—3[E3—|—I’4§4
T+ Ty +x3+74 <5
T1,T2,T3, T4 2 0.

v6i dieu kién:
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13. Cho bai toan quy hoach tuyén tinh:

max{f = Az + x2 + z3}

T1— Ty — 206 = 2
I2+$4—3I5+ZE6 =4
$3+2£IZ4-5[L‘5+6I6:6
X1, X9, x3,T4,Ts,Te > 0.

véi diéu kién:

a) Gii bai toan da cho bang phuong phap don hinh véi A =1, 8 = 6.

b) Tt phuong an t6i wu tim dude & cAu a), hay xac dinh phuong an t6i
uu ciia bai todn déi ngau.

¢) Ky hiéu phuong an téi wtu 6 cau a) 1a Xj, coi A 1a tham s6, tim tat ca
céc gid tri cia A dé X, tdi wu.

d) Tai A\ vita tim duge, coi B 1a tham sd, hay tim tat ci cic gid tri ctia 3
dé c¢6 phuong an tdi wu ctia bai toan da cho.
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