CHUONG 4: PHUONG PHAP HU'U HAN GIAI BAI TOAN QUY
HOACH TUYEN TINH

M.Econ. Pang Thién Tdm

PINH HUONG CHUONG IV

Chuong IV dugc thiét 1ap theo dinh hudng thong nhét véi cac chuong trudce: giit nguyén noi
dung gbc, dong thoi bd sung khung 1y thuyét, bang thuat ngit, ghi cha giai thich va ¥ nghia quan tri
dé ngudi hoc khong chi thuc hién dugc phép tinh ma con hiéu ban chit ctia phwong phép hitu han

trong giai bai toan quy hoach tuyén tinh.

Trong tAm cua chuong 14 hai nhom nang luc: (i) chuyén doi bai toan quy hoach tuyén tinh giira
cac dang tong quat, chinh tic va chuén tic; (i) sir dung phuong phap do thi va phuong phép don
hinh dé tim phuong 4n ti wu. Theo tinh than ctia gido trinh Management Science, ndi dung khong
dimg & thao tac thuat toan ma can gin véi kha ning doc két qua, nhan dién rang budc chit, phat
hién mo hinh v6 nghiém hoac khong bi chan, va chuyén nghi¢m toan hoc thanh khuyén nghi quan
tri.

Sau khi hoc xong chuong nay, ngudi hoc can giai thich dwoc vi sao nghiém tdi wu cta bai toan
tuyén tinh thuong duoc tim tai diém cyc bién, vi sao thuat toan don hinh di chuyén giita cac phuong
an co ban kha thi, va vi sao cac trudong hop dic biét nhu nhiéu nghiém t6i wu, vo nghiém hay khong

bi chin ¢6 ¥ nghia quan trong trong thyc té quan tri.

Bian chit diing ciia bai toan quy hoach tuyén tinh

Bai toan quy hoach tuyén tinh khong chi 1a mot hé bat phuong trinh dé tinh toan. V& ban chat,
day 1a m6 hinh ra quyét dinh dung dé chon gia tri tot nhat cho cac bién quyét dinh trong dicu
kién ngudn luc, yéu cau ky thuat, thi truong hodc chinh sach bi gidi han. Tinh “tuyén tinh” thé
hién & hai diém: ham muc tiéu la téng myén tinh ctia cac bién va moi rang budc déu 1a quan hé

tuyén tinh.

M.Econ Dang Thien Tam 1



Mot nghiém to1 wu cia mo hinh LP chi ¢6 ¥ nghia trong pham vi cac gia dinh va dir liéu da dua
vao mo hinh. Vi vay, két qua to1 wu khong nén dugc hicu 1a “t61 uu tuyét doi ngoai doi song”,
ma 14 “to1 vu theo mo hinh, muc tiéu, rang bude va dir liéu hién c6”. Pay 1a di€ém quan trong

khi dién giai cho nguoi hoc va khi tmg dung vao quan tri.

Bdng 4.1. Gid dinh nén tang cia quy hoach tuyén tinh va y nghia quan tri

Gia dinh nén ting

Dién giai diing ban chit Y nghia quan tri

cua LP

Mbi don vi bién quyét dinh tao ra Loi nhuén/chi phi/nguyén liéu trén

Tinh ty 1€ mirc dong gop hodc tiéu hao ngudn mdi san pham dugc xem 1a khong doi
luc 6 dinh. trong pham vi mo6 hinh.

Tong ket qua bang tong dong gép A ,
., ' San pham A va B khong lam thay doi
Tinh cOng gdp cua tirng bién, khong co6 hi¢u ting , )
' , nang suat hodc chi phi cua nhau.
tuong tac phi tuyén.

, , x Neéu san pham, nhan vién, quang céo
Bién c6 thé nhan gié tri thye néu ) .
Tinh chia dugc . \ phai 1a s nguyén thi can dung quy
khong bo sung diéu kién nguyén.
hoach nguyén hodc rang budc Integer.

; Can phan tich d6 nhay khi gia, chi
I / Céc h¢ so trong mo hinh dugc xem 1a | ) ]
Tinh chac chan : , phi, nhu cau hoac cong suat c6 thé
da biét va on dinh. g
bién dong.

Bdng 4.2. Cdu triic ndi dung va nang lee can dat ciia chwong 4

Thanh phan ciu .

Noi dung chinh Nang lwe can dat
truc
Dan nhép va muc Nhan dién vai tro cua phuong phap dd thi | Hiéu muc dich hoc chuong va
tiéu va don hinh trong quy hoach tuyén tinh. bbi canh tmg dung.

‘ Dang tong quat, chinh tic, chuan tac; bién _, N ,

4.1. Céac dang bai ~ Biét chuyén d6i mo hinh dé

co ban, bién khong co ban, phuong an co .
toan LP bi chuan bi giai bang thuat toan.

an.
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4.2. Phuong phap
giai

4.2.3. Nhan xét
nghiém

Bai tap va bai giai

mau

Phuong phép db thi, phwong phap don

hinh, don hinh m& rong.

V6 s6 nghiém, nghiém duy nhat, dau hiéu

dac biét trong bang don hinh.

Reén luyén mo hinh hoa va giai thuat toan.

Badng 4.3. Tur khoa trong tam cua chuwong 4

Thuat ngir Giai thich ngin gon

Dang téng quat

Dang chinh tic

Dang chuan tac

Bién phu

Bién du

Bién gia

Phuong an co
ban kha thi
Hé sb cai thién

Aj

M0 hinh LP c6 thé g@)m rang budc <, >,
= va bién c¢6 d4u khac nhau.

Moi rang budc chinh la phuong trinh va
bién quyét dinh khong am.

Dang chinh tic ¢6 b >0 va ma tran rang
budc chira ma tran don vi.

Bién thém vao rang budc < dé tao
phuong trinh.

Bién trir khoi rang budc > dé tao phuong

trinh.

Bién k¥ thuat dé tao co sd ban dau khi

chua c6 ¢t don vi.

Nghiém thda rang bugc va hinh thanh tu
mot hé bién co ban.
Chi bao xem mdt bién khong co ban c6

thé cai thién ham muc tiéu hay khong.
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Thuc hién dung quy trinh gii
va kiém tra diéu kién dimg.
Poc dugc y nghia toan hoc va
quan tri cia nghi¢m.

Tu thiét lap, giai va dién giai

két qua.

Y nghia trong gidi bai toan

La dang xut phat thuong gap trong
tinh hudng thuc té.

Budc trung gian dé dua bai toan vé
dang c6 thé 1ap bang.

Cho phép xac dinh phuong an co

ban xuét phat.
Thé hién phan ngudn luc con du.

Thé hién mirc vuot so v6i yéu cau
t6i thiéu.

Khéng c¢6 ¥ nghia quyét dinh thuc
té; phai bang 0 & nghiém cta bai
toan gdc.

La diém xuét phat va diém di
chuyén cua thuit toan don hinh.
Gitp chon bién vao va kiém tra tbi

uu.



Mé hinh LP:
bi&n - muc tiéu - rang

Chuyén dang: Kiém tra nghiém:

Gidi mé hinh:
dé thi / ddn hinh

Tinh hué ) . ) Didn gidi
ey | |  t8ngquét - chinhtéc» [™ ™ [ t81uu - v8 nghlém - khéng bl ™ TR

qudan trj . . . qudn tri
budc chuan chén

Hinh 4.1. Quy trinh tw duy khi giai bai todn quy hoach tuyén tinh
Dén nhap

Quy hoach tuyén tinh (Linear Programming) 1a mot k¥ thuat toan hoc duoc st dung dé toi wu
héa mot ham muc tiéu tuyén tinh véi cac rang budc tuyén tinh, c6 nhiéu tmg dung trong cac linh virc
nhu kinh té, quan 1y, k¥ thuat va logistics. Quy hoach tuyén tinh bao gém viéc tim cyc tri (t6i da hodc
t6i thiéu) ctia mot ham muc tiéu tuyén tinh, voi cac rang budc 1a cac phuong trinh hodc bat phuong
trinh tuyén tinh va cac bién khong 4m. Phuong phap d6 thi va phuong phap don hinh 13 hai phwong
phap co ban dé giai cac bai toan quy hoach tuyén tinh. Phuong phap d6 thi duoc st dung cho céac bai
toan co hai bién quyét dinh, béng cach biéu dién cac rang budc trén mat phéng toa do, xac dinh mién
nghiém, tim cac diém cuc bién va danh gia ham muc ti€u tai cac diém nay dé tim gia tri tdi wu. Trong
khi d6, phuong phap don hinh 1a mot thuét toan 1ip manh mé, c6 thé giai quyét cac bai toan 16n va
phirc tap hon. Phuong phéap nay bao gém cac budc thiét 1ap bang don hinh ban dau, xac dinh bién vao
va bién ra, cap nhat bang don hinh va kiém tra diéu kién ding. Phuong phap don hinh di chuyén tir
diém cuc bién nay dén diém cuc bién khac trén mién nghi¢ém cho dén khi tim dugc nghi¢ém t6i wu. Viéc
hiéu va ap dung thanh thao hai phwong phap nay gitp t6i wu hoa cac quyét dinh trong nhiéu linh vuc

khéc nhau.
Muc tiéu cia chwong
Sau khi nghién ctru chwong nay, ching ta c6 thé:
- Nhan dang va thiét 1ap duogc cac dang bai toan quy hoach tuyén tinh.
- Hiéu va van dung dugc phuong phap d6 thi giai bai toan quy hoach tuyén tinh.

- Niam vitng va van dung dugc cac thuat toan don hinh giai bai toan quy hoach tuyén tinh tim

phuong an t6i wu.

- Tang k¥ nang tinh todn va c6 do chinh xéc cao trong qué trinh st dung cac thuat toan giai bai

toan quy hoach tuyén tinh.
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4.1. Bai toan quy hoach tuyén tinh

Bdng 4.4. Phdn biét cdc dang bai todn quy hoach tuyén tinh

Dang bai toan Dau hiéu nhan biét Muc dich sir dung

Co thé c6 rang bude <, >, =; bién c6 the = Phu hop vdi cach mo ta tinh hudng

Téng quat ,
>0, <0 hoac tu do. thure té.
, Rang budc chinh déu 1a phuong trinh; Chuan hoa hé rang budc dé 1ap hé
Chinh tac .
bién khong am. phuong trinh.
., C6 b >0 vama tran A chira ma tran don  Tao phuong an co ban xuét phat
Chuan tac

V1. cho bang don hinh.

4.1.1. Dang tong quat

HMT : fix) = cix1 + c2x2 + ..... enXn = Y.j—1 CjXj => Max(min)
Cac rang bugc:
Y AijxXj = bi ieh

Yh AijxXj < bi i€l

Y, Aij*Xj = bi i€l

—

LuuLul:i=1m

Cac rang bugc dau:

Xj tuy y
m: sé rang budc
n: sé bién quyét dinh
Vidu4.1

HMT: max (6x1 — 2x2 + 4x3 + 2x4 + 5X5)
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Cac rang bugc chinh
P 4x1 —2x2+2x3+4x4 + x5 < 34 (1)
8x1 —4x2 + 2x3 =40 (2)

2x1-2x2+4x3+2xs >-36 3)

Ox1+ 2x2+ dx3+ 2x4 < 200 4)

Cac rang bujc dau

x1, x4 >0 J1=(14)
X2, X5 <0 J2=(2)5)
X3 tuy y J3=(3)

=> Nhu vay: n=15: s6 bién quyét dinh , m =4: s rang budc chinh
4.1.2. Dang chinh tic
- Tét ca céc rang budc déu 1a phuong trinh
- cic bién quyét dinh nhén gia tri khong am.
HMT: f(x) = cix1 + c2x2 + ... cnxn = X7-1 CjXj => Max(min)

Cac rang bugc:

n
z Aij*Xj = bi
]

Véivi=1m

Cac rang bugc dau:

(Hx>0Vj=1,n
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Vidu 4.2

HMT : Min (6x1 — 2x2 + 2x3 — 6X4 +2X5)

CRB:

4x1 + 2x2 — 2x3 + 6x4 =0
2x1 —4x2 + 2x3 =20
2x1 —2x2 +4x3 +2x5 =-18

RBD: x1, x2, X3, X4, X520

Ki hiéu dang ma trian

HMT: Max(min) CX

CRR: Ax=Db
CRD: X>0
a A1 eeeren a A y A A y \ A
A= ( LSl S ) ma tran cac hé s6 cac rang budc.
QAzq A3p...... Aon -Am1 Am2 .- Amn

C =(cq,Cy -... €y ) vecto hé so trong ham muyc tiéu.

i b1 A A
b= (bz __bm) vecto hé s hang tu do.

= (xZ "xm) vecto bién quyét dinh.

4.1.3. Dang chuin tic
La bai toan dang chinh tic c6 thém diéu kién:
- Tat ca cac s6 hang tu do (bi) & vé phai khong 4m
- Vama tran hé sb cac rang budc c6 chira ma tran don vi cép m
HMT : fix) = cix1 + c2x2 + «oco. CnXn = Xj=y  CjXj => Max(min)
CRB:

X1 +ar(m+1)Xm+1 + e + alnXn

X2 +a2(m+1)Xm+1 + .. + a2nXn
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Xm Fam(m+1)Xm+1 + . + AmnXn = bm

bi 20VéivVi=1m

Dé dang viét dugc ma tran hé so cc rang budc A =

X1 X2 Xm Xm+1 Xm+2 Xn

1 0 0 al(mt) + alm+2) + aln = b1

0 1 0 a2(m+1) + am+2) T+ azn = b2

0 0 1 Am(m+1) + Am(m+2) T+ amn = bm

Em : ma tran don vi cip m
Co 3 vecto cot don vi : X1, X2, Xm

Trong ma tran A chira mot ma tran don vi - 13 trin hinh vudng ma trong d6 tat ca cac phan tur
nam trong dudng chéo chinh déu nhan gia tri 12 bang 1 con tit ca cac phan tir nim ngoai dudng chéo
chinh nhan gia tri bang 0.

CRD:x;>20Vj=1n
Vidu4.3

HMT: f(x)=2x1 —x2 +x3 -3x4 + X5 + X6) => Max

Cac rang bugc

2x1tx2—x3+x4=10 (1)

2x1 —2x2 + x3+x6=20 (2)

X1 — X2+ 2x3+ x5 =18 (3)
xiz0Vj=16

Vi du trén da thoa man diéu kién cua bai toan dang chinh tac do tat ca cac rang budc déu la

phuong trinh va tit ca cac rang budc dau khong am.

Thém vao d6, Cac hé sb tu do & vé phai déu duong
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Li€u rang trong trong ma tran hé so cac rang budc co6 ton tai ma tran cap don vi hay khong chung

ta hay cling phan tich.

Theo dit li€u cac rang budc chiing ta dé dang thiét 1ap ma tran h¢ so ctia cac rang budc bai toan

X1 X2 X3 X4 X5 X6
2 1 -1 1 0 0
2 -2 1 0 0 1
1 -1 2 0 1 0

Em : ma tran don vi cip 3

Nhu vdy ma tran A c6 chira 1 ma tran don vi cip 3 cho nén vi du trén 13 bai toan quy hoach tuyén

tinh dang chuén.

Mot s0 khai niém

Bdng 4.5. Mot sé khdi niém nén tang trong phwong phdp don hinh

Y nghia toan hoc Y nghia quan tri

_, Bién nhan gia tri trong nghiém Hoat déng/nguén luc dang dugc xac
Bién co ban ' . .
co sO. dinh trong phuong &n hi¢n tai.

., P ’ Hoat dong chua dugc chon hodc khong

Bién khong co ban Bién duoc dat bang 0. | )
duogc st dung trong phuong an hién tai.

Phuong an co ban Nghiém co s¢ thoa x >= 0 va moi , e —"

_ Mot ké hoach c6 thé trién khai.
kha thi rang budc.
Phuong 4n kha thi cé gia tri muc Ké hoach duoc khuyén nghi theo tiéu

Phuong an ti uu o
ti€u tot nhat. chi da chon.

- Céc bien rng v6i vecto ¢t don vi trong ma tran A thi goi 1a bién co ban ( x4, x5, X6) cOn cac bién

con lai la khong co ban ( x1, X2, X3).

- Tap hop céc gia tri ctia bién thoa man tit ca cic rang budc ctia bai toan (CRB , RBD) thi goi 1a

mot phuong an.

- Mot phuong 4n ma cac bién khong co ban bang 0 goi la phwong an co ban
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- Mbt phuong 4n co ban ma c¢6 du m thanh phan duong thi goi 1a phuong an khéng suy bién
(Phuong an khong suy bién 1a mot phwong an co ban trong d6 tat ca cac thanh phan cta nghiém
co s6 (bién co s6) déu co gia tri duong), con nguoc lai thi goi 1a phuong an suy bién (Phuong 4n

suy bién 12 mot phuong an co ban trong do c6 it nhat mot thanh phan cta nghiém co so bang 0)

Gidi thich: Gia su chung ta c6 mot bai toan quy hoach tuyén tinh véi ham muc ti€u va cac rang budc

nhu sau:
Ham muc tiéu: f(x) = 3x1 + 2x2 -> max
Xxi1+tx2 < 4 (1)
2x1+x2 <10 (2)

X>0Vj=1,2

Chung ta chuyén bai toan vé& dang phuong trinh bang cach thém céc bién phu:
- xitx2tsi= 4 (1)
- 2x1tx2 +s2=10 (2)
s, 82 >0
Bay gid, tim nghiém co ban bang cach dit x1 va x2 1an luot bang 0 va giai hé phwong trinh cho
cac bién phu.
S1=4,5=06
Day 1a mot phuong 4n co ban, va vi ca si, s2 déu duong, nén day 1a phwong 4n co ban khong

suy bién.
Khixi=2vax2=2
Thisi=0,s5=0

Day ciing 1a m¢t phuong &n co ban, nhung vi s1 = 0, s2 = 0, nén day la phwong an co ban suy

bién.V4i mot bai toan QHTT dang chuén, ta s& chon duoc phuong an co ban ban dau 1a.
xj=bj,j=1,m
xi=0,j=m+1n

Vay theo vi du ta c6 thé xac dinh phuong an co ban 1a ( 0,0,0,10,18,20)

M.Econ Dang Thien Tam 10



4.1.4. Chuyén dang tong quat vé dang chinh tic

Bdng 4.6. Quy tdc chuyén bai todn tong quat vé dang chinh tdic

Cong bién phu s > 0: alx1l + ... + .
alxl +..+anxn<b s 1a luong nguon lyc con du.
anxn+s=>b

Tri bién du e > 0: alx1 + ... + C
alxl +..+anxn>b e 1a mrc vuot yéu cau toi thiéu.
anxn-e=b
xj<0 bat xj = -xj' voi xj' > 0 Pua bién 4m vé bién khong am.
Téch mot bién tw do thanh hiéu

Xj tu do Pt xj = Xj+ - Xj- V6i xj+, xj- > 0 ,
cua hai bién khong am.

Cac rang budc chinh la
phuong trinh

QHTT dang chinh tic = QHTT dang tong qudt + 2 DK

Céc rang buge ddu x; > 0

Vi=1n

Hinh 4.2. So d6 chuyén badi todn quy hoach tuyén tinh tong qudt vé dang chinh tdc
Ta c6 thé bién ddi bai toan dang tong quat vé dang chinh tic bang cac budc sau
Budre 1: Kiém tra hé rang budc chinh

1) néu c6 rang budc chinh dang aiix1 + aizx2 + ..... + ainxn < bi thi ta cdng vao vé trai rang budc do
an phu xn +k nghia la thay rang budc aiixi + ai2x2 + ..... + ainxn < bi trong bai toan bang rang budc

ai1x1 + ai2x2 + ..... + AinXn + Xn+k = bi.

2) néu co rang budc chinh dang aiix1 + aiX2 + ..... + ainXn = bi thi ta trir vao vé trai rang budc d6
an phu xn +knghia 13 thay rang budc aiixi + apX2 + ..... + amXa = bi trong bai todn bang rang budc

airx1 + ai2x2 + ..... + AinXn - Xn+k = bi.
Chi y. Cac an phu la cdc an khong am va hé so cua céc an phu do trong ham muc tiéu 1a 0.
Buodc 2: Kiém tra diéu ki€én dau cia an so
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1) Neéu co6 an xj < 0 thi ta thyc hién phép doi an s xj =—x; ' voix; ' > 0.
2) Néucd an xj cé dau tuy y thi ta thuc hi¢n phép doi an so xj =x; ' - x;’’ voi, x;j ' x;’' > 0.

Chu y. Khi tim duge PATU cua bai toan dang chinh tic ta chi can tinh gia tri ctia cc an ban dau
va bo di cac an phu thi s€ dugc PATU cua bai todn dang té)ng quat da cho.
*Giai thich: xj c6 dau tuy y
Trong bai toan quy hoach tuyén tinh (Linear Programming), ""dau tuy y" (thuc chat 1a cach
viét sai chinh ta hodc phién am khong chuan cta “bién tity y”” hay “bién tw do”) 1a: La bién khéong bi
rang budc vé déu, tirc 1a: Bién nay c6 thé nhan bat ky gia tri thuwe nio, bao gdbm dwong, Am hoic
bang 0.

Gia st xj 1a mot bién tuy ¥, ta s& thay né bang hai bién khong am:

=t —pT véizT >0, 10 >
zj=t; —¢;, voir; >0, z; >0

xj+: dai dién cho phan dwong

xj—: dai dién cho phan 4m, nhung luén khong 4m

Do dé:

. Né'u:cj:4:>:cj':4,a:j:()
- Néuz; = 3=z, =0,z; =3
« Neuz; =0=z; =z, =0

Vidu 4.4
HMT: f(x) = x1 — 2x2 — x3 => Max
Céc rang budc chinh:
2x1—x2+x3 =5 (1)
xi—-x2+3x3 =10 (2)
Sx1+4x2-x3<-8 3)
Rang budc dau
xi=z0Vj=13

Vi du trén 13 vi du bai toan QHTT dang tong quat vy lam cach nao dé chuyén bai toan QHTT

dang tong quat vé dang chinh tic
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Ta thdy ring & rang budc chinh sé 1 va 3 dang dudi dang bat phuong trinh vy theo quy uéc &

trén ta thém vao bai toan 2 an phu do 1a x4 va x5 voi x4, X5 > 0 ta dugc:

Thém vao bai toan 4n phu x4> 0 dé bat phuong trinh 2x1 — x> + x3 > 5 vé phuong trinh 2x1 — x>

+ X3 -X4= 5.

Thém vao bai toan 4n phu xs > 0 dé bat phuong trinh 5x1 + 4x2 — x3 < —8 vé phuong trinh 5x; +

4x2—x3+ x5 = —8.

Ta dwa bai toan vé dang chinh tic:
HMT: f(x) = x1 — 2x2 — x3 + Ox4 + 0x5 => Max
Céc rang budc chinh:
2X1—Xx2+x3-X4 =5 (1)
X1 —Xx2+ 3x3 =10 (2)
Sxi1+4x2—-x3+x5 =-8 3)
Rang budc dau

X>0Vj=1,5

Gi4 str rang chuing ta thay doi dir kién bai toan voi rang budc dau nhu sau:
x120,x2<0,x3tuy y

Vay chiing ta s& chuyén dbi bai toan QHTT sang dang chinh tic nhu nao thé nao v6i su thay d6i

d6. Tuong ty ta xir Iy bién d6i cac bat phuong trinh nhu trén va sau d6 xtr Iy rang budc diu x2 va xs.
Poi bién x2 = — x2' véix2’ > 0.
Pdi bién x3= x3' - x3"" v6i x3, x3"" > 0.
Ta thay vao ta c6 dang phwong trinh dé dang nhuw sau:
HMT: f(x) = x1 — 2(-x2) — (x3' - x3'") => Max
Cac rang bugc chinh:
2x1—(x2") + (x3"'-x3"") -x4 =5 (1)
X1 —(-x2") +3(x3" - x3") =10 (2)
S5x1+4(x2") —(x3'-x3") +x5=-8 (3)
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Rang budc diu:
x1,x2' , x3",x3",X4,Xx5 >0
Thanh :
HMT: f(x) = x1 + 2x2" — x3’ + x3"" => Max
Cac rang budc chinh:
2x1+x2'+x3'-x3"-x4 =5 (1)
x1 +x2" +3x3" - 3x3"” =10 2)
5x1-4x2" —x3'+x3" +x5=-8 (3)
Rang budc diu:

x1,x2", x3", x3", x4,xs >0

= Nhu viy dang bai toan da cé dang chinh tic
4.1.5. Chuyén dang chinh tic vé dang chuén

Bang 4.7. Checklist chuyén badi toan chinh tdc vé dang chuan tdic

Noi dung cén kiém tra Cau héi goi y

Tat ca bi da khong am chura? Néu bi < 0, da doi dau ca hai vé

V& phai b
chua?

Ma tran don vi Moi phuong trinh d3 c6 mot cot don vi lam bién co ban chua?

Bién gia c6 duogc phat ding dau trong ham muc tiéu mé rong

Bién gia
khong?

Két qua cudi Bién gia co bang 0 & nghiém t6i wu hay khong?

Tir bai toan dang chinh tic ta c6 thé xdy dung bai toan dang chuin nhw sau:

1) Khi gip hé s6 tu do bi < 0 ta d6i ddu hai vé ctia rang budc thi i.

2) Khi ma trn hé so rang budc A khong chira don vi tht k 14 ek, ta dua vao an gid xn+x> 0 va

cong thém an gia xn + k vao vé trai phuong trinh rang budc thir k dé duoc phuong trinh rang budc

yo

méi : akix1 + akex2 + ..... + aknXn T Xn+k = bk.

3) Ham muc tiéu mo rong f (x) duge xdy dung tir ham muc tiéu ban dau nhu sau:

M.Econ Dang Thien Tam
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Dbi véi bai toan min: f(x) = f(x) + M( Y 4n gid)

Déi voi bai toan max: f(x) = f(x) - M( Y. an gid)

Trong d6 M 14 dai luong rat 16n, 16n hon bét ki s6 nao cho trudc.
Tiép tuc vi du 4.4 & trén, ta tién hanh chuyén bai toan tir dang chinh tic qua bai toan Chuan
HMT: f(x) = x1 + 2x2' — x3" + x3"" => Max
Cac rang bugc chinh:

2x1+x2'+x3'-x3" -x4 =5 (1)

x1+x2" +3x3" - 3x3" =10 (2)

5x1-4x2" —x3'+x3" +xs=-8  (3)
Rang budc dau:

x1,x2',x3",x3",x4x5 >0

Ta thiy rang hé s6 ty do ¢ rang budc thr 3 trong rang budc chinh dang nho hon 0 cho nén ta tién

hanh d6i ddu 2 vé cua rang budc ta dugc:

Céc rang budc chinh:
2x1+x2'+x3'-x3" -x4 =5 (1)
X1+ x2" +3x3" - 3x3" =10 (2)
S5x1+4x2" +x3"-x3" -xs=+8 (3)

Tir rang budc chinh nay ta tién hanh viét ma tran hé€ s6 cac rang budc nhu sau:

X1 X2 M

X3 X4 X5 X6 X7 X8

Vi A con thiéu 3 vector ¢t don vi la e1 va e2va e3 nén bai toan chua c6 dang chuan. Thém vao
bai todn ba an gia xe, x7,xs > 0 va xay dung bai toan md rong c6 dang chuan nhu sau: (vi bai toan max

nén ta - 4n gia)
f(x) =x1 + 2x2" — x3' + x3” - Mx6 — Mx7 — Mxg => Max

X1+x2'+x3'-x3" -x4+x6 =5 (D)
M.Edon Dang Thien Tam 15



x1+x2" +3x3"-3x3" +x7 =10 (2)

Sx1+4x2" +x3'-x3" -xs+xs= 8 3)

X1,x2", x3', x3", X4,X5,X6,X7,X8 >0

Chuy:

« An phu: Tong quét chuyén thanh chinh tic

« An gia: Chinh tic chuyén thanh chuan
4.1.6. Cac dang toan quy hoach tuyén tinh trong kinh té
4.1.6.1 Bai toan dang cuc dai (Bai toan Max)

Gia st cong ty T.A.M muon t6i da héa 191 nhuan tir vi€c san xuat nhiéu san pham khac nhau.

Cong ty phai tuan thi cac rang budc vé nguyén liéu, thoi gian, cong sudt may moc.
Nhu vay chung ta c6 thé mé phong dang tong quat nhu sau:
Téi da hoa tong loi nhuan: Maximize f(x) = Yj=1PjXj
Trong do:
+ Pjla loi nhan trén maoi don vi san phcfm Xj.
+  Xj: SO lwong san pham j san xudt (cho j =1, 2, ..., n).
+ n: 56 bién quyét dinh

Rang budc tai nguyén:

n
ZAij *Xj < Ri
j=1

Trong dé: Aij la sé don vi tai nguyén j ¢an cho méi don vi san pham Xj, va Ri la tong tai nguyén

co san.

Rang budc thoi gian:
n
Z TijxXj < Ti
j=1
Trong do:
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+  Tij la thoi gian sdn xudt méi don vi ciia san pham Xj.
+  Xj: la s6 lwong san pham Xj can san xudt.

+ Tla tong thoi gian san xudt c6 san.

+ Voivi=1m

Rang budc cong suat may moc:

n
Z Lij*Xj < Qi
j=1
+ Lij la cong sudt may moc yéu cau dé san xudt moi don vi cua san pham Xj.
+  Xj: la so luong san pham Xj can san xuat.
+ L la cong sudt may moc co san.
biéu kién dau: x;>0Vj = 1,n
Vay mo hinh cua bai toén la:

Maximize <= Z= )", PiXi

n
__ ETij*Xj < Ti

Diéu kién ddu: X;>0,Vj = 1,n

4.1.6.2 Bai todn dang cuc tiéu (Bai todn Min)

Mot cong ty san xudt cac loai san pham khéc nhau. Muc tiéu ctia cong ty 1a giam thiéu tong chi

phi san xuét trong khi dap tmg cac rang budc vé nguyén lidu va cong nhan.
Nhu vay ching ta c6 thé mé phong dang tong quat nhu sau:
Minimize f(x)= 7., CjXj
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+  Cjlaheé sd chi phi lién quan dén bién quyét dinh X;.

+ Xjla bién quyét dinh (vi du: s6 luong san pham san xuat, s6 lugng cong nhan can thiét,

V.V.).
Rang budc nguyén liéu:

Gia str ban c6 n loai san pham va M loai nguyén liéu, cong thirc tong quat cho tong lugng nguyén

liéu can thiét s€ nhu sau:

n

Zaij*xj = Mi

j=1
+ xj la s6 lwong ciia san pham j dwoc san xudt.
+ aj la heong nguyén lidu j can thiét dé san xudt mot don vi san pham i.
+  Mi la tong lwong nguyén liéu i can thiét cho viéc san xudt tat cd cdc san pham.
Rang bujc cong nhan:

Gi4 s ban c6 n loai sdn pham va ban dang tinh to4n tong thoi gian cong nhan can thiét cho moi

loai san pham. Cong thic tong quat cho tong thoi gian cong nhan s& dugce biéu dién nhu sau:
STy bij * xj = T
+ X1 56 hwong ciia san pham j dwoe san xudt.
+ by la heong thoi gian cong nhén (gio) can thiét dé san xudt mét don vi san pham i.
+ T:la tong thoi gian cong nhdn can thiét cho viée san xudt tat ca cdc san pham.
Rang budc khong am:

xi>0,Vi=1,n

Vay mo hinh cta bai toén la:
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Minimize Z = c1x1 + ¢2x2 + ...... + CnXn

n
Zaij * xi = Mj
i=1

n
Z bij xxi = Tj
i=1

xi>0,Vj=1,n

Két luan

tiéu.

Tong quat: Qua hai bai toan di xét trén ta c6 dang téng quat cua bai toan quy hoach

tuyén tinh nhu sau:

n
2.CX;

3 f(x)= —min (max)

n
a.X. | —
285X, Vi=1,m

(2) (<,=>) bi 4.3)

(1) Xj >0 VJ :1,n
Trong do:

(1) 1a diéu kién bién, diéu kién ty do cua bai toan, thong thuong 13 diéu kién an sé khong

(2) 1a diéu kién rang budc do con ngudi dit ra d6 1a cac chi tiéu kinh t& xa hi.

(3) 1a diéu kién muc tiéu (quan trong bac nhét cua bai toan), f(x) duoc goi 1a ham muc

Mbi mbi véc to x théa méan (1) va (2) duoe goi 1a mdt phuong an.

Néu x thoa man ca (1), (2), (3) thi x duoc goi 12 nghiém hay 1a phuong an t6i uu cua

bai toan quy hoach tuyén tinh.

Viy, bai toan quy hoach tuyén tinh 13 bai toan tim cyc tri (cuc dai, cuc tiéu) cia ham

nhiéu bién.

4.2. Cac phwong phap gii bai toan quy hoach tuyén tinh

Bdng 4.8. So sanh cdc phiong phap gidi bai todn quy hoach tuyén tinh
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Tryc quan, de hiéu mién

. Bai toan c6 hai bién quyét ' L Khoéng phu hop voi
Do thi ' nghiém va diém cuc o S
dinh. _ bai toan nhiéu bién.
bién.
Bai todn c6 nhiéu bién/rang Can thao tac bang can

‘ C6 tinh hé thong, giai . .
Pon hinh buodc va da dua duoc vé . than; de sai dau va sai
duoc bai toan 16n hon.

dang chuan. chon bién vao/ra.

Excel , . N Nguoi dung van phai
. Mo hinh thuc té€ ¢é nhiéu Nhanh, thuan tién, ho tro ] ,
Solver/phan , . ! hiéu mo hinh dé khai
. bién va can tinh nhanh. bao cdo két qua. N
mém bao va dién giai ding.

4.2.1. Phwong phap db thi

Bdng 4.9. Quy trinh gidi bai todn quy hoach tuyén tinh bang phuwong phdp do thi

1 Viét ding ham muc ti€u va rang budc. Nham dau <, > hodc nhdm don vi do.
Vé tung duong rang budc va xac dinh nira . R _
2 , Chon sai phia cua mién nghiém.
mdt phang phu hop.
; Tim giao ciia cac rang budc dé xac dinh Tinh thiéu diém giao hodc lay diém
diém cuc bién. ngoai mién kha thi.
" _ . Két luan sai diém t6i uru khi so sanh gia
4 Thay céc diém cuc bién vao ham muc tiéu. ‘
tri.
~ ‘ . ' Chi ghi két qua toan ma khong néu y
5 Dién giai nghiém bang ngdn ngir quan tri.

nghia nguon luc.

Phuong phép giai bai toan quy hoach tuyén tinh bang phuong phéap d6 thi (Graphical Method) 1a
mot trong nhitng cach don gian va truc quan nhat dé tim nghiém t6i wu cta bai toan véi hai bién quyét

dinh. Duéi day 1a cac budc chi tiét dé giai mot bai toan quy hoach tuyén tinh bang phuong phap do thi.
Buwoc 1: Dinh nghia bai todn
Xac dinh ham muc tiéu: Maximize (hodc Minimize) f(x) = cix1 + ¢2X2 ... CuXn
Xéc dinh céc rang budc:
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aiixi +axz ... aimxn <bi

azixi + azxz ... azmxn <bi

AmIX1 + Am2X2 ... AmnXn < bm
Cung vdi cac rang budc khong am:
x120,x2>0
Buwéc 2: Vé cic dwong rang budc trén do thi va xdc dinh mién chip nhén ciia tirng rang bujc
Tién hanh chuyén cac bt diang thirc thanh cac phuong trinh
aiixi +aizxz ... ainxn = b1

azixi + azx2 ... axn = b2

AmiX1 + Am2X2 ... @mnXn = bm
Sau d6 tién hanh vé& cac duong thang nay trén mit phang toa do
Buwéc 3: Xdc dinh mién chdp nhén ciia bai todn

Mién mién chép nhan cia bai toan (feasible region) la tap hop tat ca cac diém (x1, x2) théa man
tat ca cac rang budc ctia bai toan quy hoach tuyén tinh, bao gdm cac rang budc khong am. Day 1a viing

giao nhau cua cac nira mit phang do cac rang budc xac dinh.
Buéc 4: Xdc dinh cdc diém cwe bién (corner points)
Tim cac diém giao nhau cta cac dudng rang bude.
X4c dinh cac diém giao nhau cua cac duong rang budc véi céc truc toa do.

Buwéc 5: Xdc dinh phwong dn téi wu ciia bai todn
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Cach I: stir dung toa d§ cua céac diém cuc bién sau d6 chon gia tri 16n nhét (hodc nho nhét) trong
cac gia tri ndy, tiy thudc vao bai toan 1a tdi da hoa hay tdi thiéu héa. Chi ¥ rang chi str dung duoc khi
mién chip nhan cta bai toan phai 1 mién déng.

Cdch 2: st dung dudng muc tiéu don gian bang phuong phap tinh tién.

Ch y: Phuong phép d6 thi gitip chiing ta dé dang giai mot bai todn quy hoach tuyén tinh & dang
téng quat. Tuy nhién do phuong phap nay sir dung chu yéu 1 v& hinh hoc nén rat kho dé st dung cho

nhitng bai toan da bién quyét dinh cho nén chi thuén tién dé v& trén truc toa do Oxy trén mat phfmg.
Phuong phéap db thi c6 ¥ nghia minh hoa va gitip hiéu ban chét van dé.
o Viduds

Mot cong ty san xuat hai san pham: A va B. Cong ty mudn tdi da hoa lgi nhuan tir viéc san xuét
hai san pham nay. Loi nhuén tir mdi don vi san phdm A 1a 40 USD va tir mdi don vi san pham B 1a 30
USD. Céng ty c¢6 nhitng rang budc vé thoi gian san xuat va nguyén liéu nhu sau: Tong thoi gian gia
cong khong vuot qua 210 gid. Tong lugng nguyén liéu khong vuot qua 200 kg. Cong sudt may moc:
150 don vi may. San pham A can 6 gid gia cong, 4 don vi may va 4 kg nguyén liéu. San pham B can 3

gi0 gia cong, 2 don vi may va 5 kg nguyén licu.

Str dung phuong phéap d6 thi hiy xac dinh phuong an san xuat dat 1gi nhuan 16n nhat, biét loi

nhuén / don vi san pham ban ra 1a 40 va 30 (USD) cho céc san pham loai A va B.

Vi dir kién bai todn trén ching ta that dé dang viét ra ham muc ti€u va cac rang budc cua bai

toan:
Buwdorc 1: Dinh nghia bai todn
3) f(x)= 40x1 + 30x2 — max
(2) 4x1 + 5x2 <200
4x1+ 2x2<150
6x1 +3x2<210

(1) X1, X2 > 0.
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Buwoc 2: Vé cac dwong rang budc trén do thi va xdc dinh mién chdp nhdn cia tirng rang bugjc

Tién hanh chuyén cac bat dang thirc thanh cac phuong trinh

4x1 + 5%x2 =200
4x1 + 2x2 =150
6x1 +3x2=210

Sau d6 tién hanh v& cac duong thang ndy trén mit phang toa do

V& duong thang 4x1 + 5x2 =200 (1)
x1=0=>x2=40: (0,40)
x2=0=>x1=150:(50,0)

V& duong thang 4x; + 2x2 = 150 )
x1=0=>x2=75: (0,75)
x2=0=>x1=37.5:(37.5,0)

V& duong thang 6x1 + 3x2 =210 3)
x1=0=>x2=70: (0,70)

x2=0=>x1=35 :(35,0)

M.Econ Dang Thien Tam 23



X2

80 1 —— (1) 4x1 + 5x2 = 200
—— (2) %1 + 2x2 = 150
—— (3) 6x1 + 3x2 = 210

70 A
60 1

50 1

A (0,40)
40

Nghiém tdi uu
f = 1600

30

201

Mién nghiém
10 A1 kha thi

—g-e T T T ® T 1
0 (0,0) 10 20 30 \c}gg_o) 50~ 60

Hinh 4.3. Mién nghiém kha thi va nghiém 16i wu ciia Vidu 4.5
Buwée 3: Xdc dinh mién chdp nhdn ciia bai todn

Keét hop tat ca cac rang bude ctia bai toan chiing ta dé dang xac dinh mién chap nhan cia bai toan

o vung OABC
Buwéc 5: Xdc dinh phwong dn téi wu ciia bai todn
Cich 1: sir dung toa dj ciia cdc diém cwe bién
f(x) = 40x: + 30x2 — max
0 (0,0): f(0)=0
A (0,40): f(A) =30*40=1200
C (35,0): f(C) =40%35 = 1400
B 14 giao diém ciia hai duong thang (1) va (3) : chiing ta tién hanh giai hé phwong trinh
{ 4x1 + 5x2 =200
6x1 + 3x2=210
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Gidi hé phuong trinh ta co6 x1 = 25 vax2=20 => B (25,20)
f(B) = 40*25 + 30*20= 1600

C6 thé rang tat ca cac toa do ciia diém cuc bién O, A, B, C thi toa do ctia diém B lam cho gia tri
ctia ham F(x) 13 16n nhat nhu vay ta c6 thé két luan rang phuong an toi wu ctia bai toan 1 tai diém B

voi x1 =25 vax2=20 va F(max) = 1600.

Doc rang budc tai nghigm téi wu: Tai nghiém B(25, 20), rang budc nguyén liéu (4x: + 5x2 =
200) va rang budc thoi gian gia cong (6x1 + 3x2 = 210) déu dat ddu bang, tirc 13 hai rang budc chit —
day 1a cac ngudn luc nat that. Trong khi d6 rang budc cong sudt may 4x: + 2x2 = 425 + 2:20 = 140 <
150, con du 10 don vi, nén 14 rang budc khong chat (du thira tai nghiém nay). V& quan tri, doanh nghiép
chua can dau tu thém cong suat may; muén ting loi nhuan nén wu tién bd sung nguyén liéu hoic thoi

gian gia cong.

Cdch 2: sir dung duong muc tiéu don giin bang phwong phdp tinh tién.

X2

80 .. ~—- 40%1 + 30x2 = 600

. —— 40x: + 30xz = 1600

N — == 40x1 + 30x2 = 2400
70 .
\\\
60_ \\\
50 -
\\\
A .
40 ® S
\\\
30 N
ong tinh tién S
o dan A
~
20 1 x >
\\\ \ \\\
RS e s
~ B(25,20) .
10 1 W émtiép xuic cudi "~
\\ \\
~ ~
N o \\\ " \\
A -4 T ~ T -, T 1
) 10 ~ 20 30 N \MoN 50 60
X1

Hinh 4.4. Tinh tién dwong muc tiéu dé xac dinh nghiém 16i wu trong Vidu 4.5
f(x) = 40x: + 30x2 — max
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+ v€ duong muyc ti€u don gian : 40x1 + 30x2 =600 < al
(0, 20) ; (15,0)
+ v€ duong muc ti€u don gian: 40x; + 30x2 = 2400 <=> a2
(0, 80) ; (60,0)
= Céac dudng thang dang 40x1 + 30x2 = a, thi s& song song véi nhau
= Chung ta co thé thdy rang néu chiing ta tinh tién gia tri a ra xa thi gia tri s& duoc ting lén.

Chung ta dd xac dinh rang mién chip nhén cua bai toan 13 OABC, cho nén nhitng diém ngoai
mién chip nhan nay s& khong duoc goi 1a phuong an ciia bai toan. Chung ta s& tinh tién theo hudng
xa gbc O dén diém cudi cung trong mién chap nhan. Theo bai toan nay thi diém tiép xuc cudi cing cia
bai toan tai diém B va chinh diém d6 1a phuong 4n t6i wu ctia bai toan.

B 14 giao diém ciia hai duong thang (1) va (3) : chiing ta tién hanh giai hé phuong trinh

{ 4x1 + 5x2 = 200
6x1 + 3x2=210
Gidi h¢ phuong trinh ta c6 x1 =25 va xa=20 => B (25,20)
f(B) = 40*25 + 30*20= 1600

Chii y: dudng muc tiéu don gian c6 nhiéu gia tri va ching ta c¢6 thé 1y bat ki gia tri nao. T6i chu

dich 13y gia tri 600 va 2400 dé dua ra x1 va x2 1a sb nguyén

4.2.2. Phuwong phap don hinh

Luwu y vé diu ciia Aj trong Chwong 4

Trong chuong nay, hé s udc luong dugc viét theo quy udc Aj = cB.Aj - ¢j. Vi quy ude nay,
bai todn Max dat diéu kién t6i uu khi moi Aj >= 0; bai toan Min dat diéu kién t6i uru khi moi Aj
<= 0. M6t sb sach tiéng Anh ding quy wdc nguoc lai, thudng goi 1a reduced cost cj - zj, nén
dau diéu kién t6i uu c6 thé dao chiéu. Khi hoc va giang, can bam ding quy uéc dang sir dung

trong chuong dé tranh nham dau.
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Bdng 4.10. Thanh phan co ban trong bang don hinh

Thanh phin trong

Y nghia tinh toan Y nghia quan tri

bang don hinh

_, Céc bién dang nhan gia tri trong Cac hoat déng/nguén luc dang hién
Bién co ban ) _ . i
phuong an hién tai. dién trong ke hoach.

., _, . Hoat dong chua duoc lya chon hoac
Bién khong co ban Céc bién dang bang 0. . .
nguon lyc khdng dong vai tro co sé.

, B Hoat dong c6 kha nang cai thi¢n muc
Cot chu yéu Cot cua bién vao. '
tiu.

, Dong xac dinh bién ra thong qua ti = Rang budc sé& bi cham trude khi ting
Dong chu yéu , > ‘
sO nho nhat. hoat dong mai.

. Giao ctia ¢ot chii yéu va dong chii | Diém chuyén doi giita hai phuong an
Phan tir truc xoay

r
A

yéu. co ban.

‘ . Chi b4o con hay khong con co hoi
Aj H¢ so cai thién. . .
cai thién quyét dinh.

St dung phwong phép don hinh doi hoi ngudi nghién ciru can nam bat tinh hé thong héa cac budce

trong viéc giai bai toan quy hoach tuyén tinh nhur trinh bay trong so do duéi day:
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BAI TOAN QHTT DANG TONG QUAT

PONG THOI LA BT Pdng thii
DANG CHINH TAC?

Khéng ddng thii

CHUYEN VE BAI TOAN DANG CHINH TAC

PONG THOI LA BT Dbng thoi
DANG CHUAN TAC?
Khong dong thoi
CHUYEN VE BAI TOAN DANG CHUAN TAC

AP DUNG THUAT TOAN PON HiNH
TiM KET QUA CUA BAI TOAN
A

Sodé tong qudt gidi bai toan OHTT bang phirong phdp don hinh

Hinh 4.5. So d6 tong qudt gidi bai todn quy hoach tuyén tinh bang phwong phdp don hinh

Dinh Iy co bén ciia quy hoach tuyén tinh

Co s6 Iy thuyét ciia phuong phap don hinh 13 Pinh Iy co ban cia quy hoach tuyén tinh: néu mién
rang budc cua bai toan khac rong va ham muc tiéu bi chin trén mién d6 theo chiéu t6i wu héa, thi bai
toan ¢6 it nhit mot phuong an tdi wu, va ton tai mot phuong an t61 wu dat duoc tai mot diém cuc bién
(dinh) ctia mién rang budc.

V& mit dai s6, mdi diém cuc bién ciia mién rang budc twong g véi mot phuong an co ban kha
thi. Vi sb phuong &n co ban kha thi 1a hitu han (khong vuot qua s6 cach chon m cot co s& trong n cot
clia ma tran rang budc), nén viéc tim nghiém tdi wru cia mot bai toan lién tuc duoc quy vé viée so sanh
mot sb hitu han cac dinh. Pay chinh 1a 1y do thuat toan don hinh chi can di chuyén lan luot giira cac

phuong 4n co ban kha thi ké nhau thay vi do tim trén toan bo mién nghiém.

Tinh hitu han cua thudt toan don hinh
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Tén goi phuong phéap hiru han cta chuong xuét phat tir tinh chat sau: néu tai mdi bude lap gi tri
ham muc tiéu duoc cai thién ngat (trudng hop khong suy bién) thi khong c6 phuong 4n co ban kha thi
nao bi xét lai, va vi sb phuong an co ban kha thi 1a hitu han nén thuat todn dung sau hiru han budc,

hodc v&1 mdt phuong an t61 vu, hodc véi két luan bai toan khong bi chan.

Khi xut hién suy bién (co bién co ban nhan gia tri 0), gia tri ham muc tiéu c6 thé khong cai thién
& mot vai bude; vé 1y thuyét diéu nay c6 thé dan toi hién trong xoay vong. Cac quy tic chdng xoay

vong (xem phan bd sung & muc 4.2.3) bao dam thuat toan van két thiic sau hiru han budc.
4.2.2.1 Phwong phdp don hinh gidi bai todn quy hoach tuyén tinh dang chuin
4.2.2.1.1 Thudt todan gidi bai toan max
Dé giai bai toan quy hoach tuyén tinh, thuat toan don hinh dugc thiét 1ap bao gém cac budc sau:
Buére 1: Lap bang don hinh xuét phat (I)

Pua bai todn vé dang chuan tic va c6 duoc phuong an co ban xo. Tién hanh 1ap bang don hinh

dau tién cung véi tinh f(xo) va Aj theo cac cong thirc.
V& bang don hinh va ghi vao d6 cac thanh phan sau ciia bai toan dang chuan

- - Ghi céc an ciia bai toan (ké ca an phy)

- Dong 2. Ghi cac hé sb ctia cac an trong ham muc tiéu

- (ot 2. Ghi cac an co ban cia bai toan theo thtr tu tir 4n co ban thtr nhit dén an co ban
cubi cung, ta goi cot ndy 1a ¢t an co ban.

- -Ghi tuong g cac hé s6 clia cac 4n co ban trong ham muc ti€u, ta goi ct nay la
¢t hé sb co ban.

- €6t 3. Ghi cac s hang tu do ctia hé rang budc chinh theo thur tu tir trén Xuéng dudi, ta

goi ¢t nay la cot phuong an.

Cot 4. Ghi ma tran diéu kién A cua bai toan

Bang 4.10. Thanh phan co ban trong bang don hinh

An co
i
ban an Cl c2 .. Cm Cm+1 Cm+2 ... Cn

X1 b1 ‘ 1 ‘ 0 ‘ ‘ 0 ‘al,m+l‘al,m+2‘ ‘ aln ‘
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0 1 ... 0 Amtl | a2m+2 ... aon

0 0 ... 1 dm,m+1 | dm,m+2 000 amn
A=0 | Ao=0 | ... | Aw=0 | Am+1 | Am+ An Ai=0
Tinh hé s6 udc lugng Ajcta cac an xj = ( 1,2, , ... n) va ghi trong tmg vao dong dudi cot 4, voi

Aj dugc tinh theo cong thirc sau:
Aj = Yi-1CixAij — ¢j

Véim+l < j<n

Aj = (c6t1) (Aj) - hsxj ( hsxj: hé s6 ctia 4n xj trong ham muyc tiéu).

Chu ¥. Néu xj 13 4n co ban thi Aj = 0.

Tinh tri s& fo= (cotl) x (cot 3) va ghi dudi cot 3.

Buwéc 2: Xac dinh phuong an co ban xuét phat

Vi bang don hinh vira 1ap dugce thi phwong an co ban xudt phat x° ciia bai toan dwoc xac dinh
nhu sau: Cho cac an & cdt 2 nhan gia tri tuong tng & cdt 3, cac an con lai nhan gia trj 0. Tri s6 cia ham
muc tiéu tai phuong an co ban xuat phat x° 1a f (x°) = fo.

Buée 3: Danh gia tinh tdi vu ctia phuong an co ban xuat phat

e Déu higu t6i wu: Néu hé sé wée heong cia cic an déu khong ém A; = 0 Vj thi phwong an co
ban xuat phat x°1a phwong an toi wu ciia bai toan. Thudt todn két thiic véi két lugn: Bai todn cé

PATU la x° va GTTU la f(x").

Ddu hiéu cua bai toan khong co PATU: Néu co an khong co ban xi co hé so woc lwong am va
cot diéu kién Ak cua an do co cdc thanh phan déu khong duwong, Ak< 0 va aik < 0; Vi thi bai toan khong

¢6 phwong an tdi uvu. Thuat toan két thuc voi két luan: Bai toan khong co PATU.
Néu khong xdy ra cd hai truong hop trén thi thudt toan tiép tuc trong budc lap thir hai
Buwoce lap thuw hai (Bang don hinh thir hai)
(1) Tim an dwa vao

Trong tat ca cac Aj< 0 ta cho Av < 0 nho nhat ( ta danh du * cho Av < 0 nho nhat trong bang I)

khi d6, xv 1a an ma ta s€ dua vao h¢ an co ban. Cot Av dugc goi 1a cot chu yéu.

(2) Tim én dwa ra
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Thuyc hién phép chia lan lugt cac s6 cua ¢t phuong an cho cac s6 duong cua cot chu yéu va ghi

cac thuong so Ai do vao cft cudi cung.

Xac dinh Ai= min { Ai} (Ta ddnh du * cho Ar nho nhat trong bang). Khi d6 xr 1a 4n ma ta dua ra
khoi hé an co ban. Dong c6 chua xr dugc goi 1a dong chu yéu. S6 duong nam trén dong chu yéu va cot

chit yéu dugc goi 1a hé s6 chi yéu hay con goi 1a phan tir truc xoay.

Chu y. Néu cot chu yéu chi co mot s6 duong thi so dwong do la hé so chu yéu, dong co so duong

d6 la dong chii yéu, an nam trén dong chii yéu la an dwoc dwa ra.
(3) Lap bang don hinh thiwr hai

Cot 2: Thay an dua ra bang an dua vao, cac an co ban con lai gilr nguyén. Dong c6 an dua vao

goi 1a dong chuén.

* Cot 1: Thay h¢ so ctia an dua ra bang h¢ s6 ctia an dua vao, cac hé so cua cac an co ban con lai

gilt nguyén.
Cac thanh phén con lai dugce xéc dinh theo dong nhu sau
« Dong chuin = Dong chii yéu chia cho hé s6 chii yéu.

* Dong thir i = Dong thir i (cil) — aiv.dong chuén. (aiv: s0 nam trén giao cia dong i va cot chu
yéu).

Céc hé sb woc luong va tri s6 cia ham muc tiéu trong bang thir hai duge tinh va ghi nhu bang

tht nhat.
4) Xéc dinh va danh gia phuong an co ban thtr hai (nhu budc lp thi nhit)
Céc budc thyc hién cho bang don hinh s6 3 ...n ciing twong tu
Vidu 4.6:
Xét BTQHTT dang Max:
f(x) = - 4x1 + 12x2 + 8x3 - 4x4 + 6X5 — max
véi céc diéu kién rang bude
X1 +2x2 +4x3=42
4x2+ 2x3+ x4 =50
3x2+x5=26
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X1, X2, X3, X4, X5 > 0.
Gidi:
Trude khi tién hanh giai bai toan quy hoach tuyén tinh chung ta can xac dinh bai toan dang & dang

nao do 14 tong quét chinh tic hay chuan tic.

Theo du kién ctia bai toan chiing ta c6 thé d& dang nhén thay rang cac rang budc chinh déu la phuong

trinh va céc rang budc dau déu 16n hon hoic bang 0. Cho nén bai toan dang & dang chinh tic.
Tiép theo chung ta xac dinh liéu rang bai toan ¢ phai 1a dang chuan tic hay khong?

Chuing ta tiép tuc xét 2 diéu kién ching ta thiy rang hé s tu do cia rang budc chinh déu khong am.
Hé sé ma tran A 1a :

X1 X2 X3 X4 Xs
1 2 4 0 0
0 4 2 1 0
0 3 0 0 1

Nhu vy ma tran A c6 chtra 1 ma tran don vi cép 3 cho nén vi du trén 1a bai toan quy hoach tuyén
tinh dang chuan.

Vi A chua du 3 cot don vi €1 (cot 1), e2 (cot 4), e3 (cot 5) nén bai toan cé dang chuin Trong do:
- An co bén thir nhit: x1= 42
- An co ban thir hai: x4=50

- An co ban thir ba: xs=26

Viy phwong dn co bin xudt phdt:

x% = (x1, X2, X3, X4, X5) = (42, 0, 0, 50, 26)

Ta giai bai toan bang phurong phap don hinh
Tinh hé s6 udc luong Aj
Aj = (¢t1) (Aj) - hsx;j ( hsx;: hé sé ciia 4n x; trong ham muc tiéu).
Al=A4=A5=0

Ao=(-4x2)+(-4x4)+(6x3)—12=-18
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As=(-4x4)+(-4x2)+(6x0)—8=-32

Trong bang I ta thay ton tai cic Aj< 0: A2=-18, A3 = -32 va trén mdi cot tuong g c6 hé sé duong. Ta
chon A3 =—32 4m nho nhét va 4n dwa vao la x3 , khi d6 trén ¢t twong tng c6 cac hé sé duong 13 a3
=4,a3=2néntalipcactisd Al =42/4,02=50/2.

Ta chon Al =42 / 4 nhé nhét va 4n dwa ra 1a x1 , h¢ s6 chii yéu la a3 = 4 . Sau d6 bién ddi bang I

bang cac phép bién doi sau:

Badng 4.12. Bang don hinh cdc buoc lap cua Vidu 4.6

I:Ié 50 Anco | Phuong X1 X2 X3 X4 X5
an co bin sn Ai
ban -4 2 8 -4 6
-4 X1 42 1 2 4) 0 0 42/4*
-4 X4 50 0 4 2 1 0 50/2
6 X5 26 0 3 0 0 1
212 0 -18 -32° 0 0 Ai=0
8 X3 10.5 1/4 12 1 0 0 10.5/0.5
-4 X4 29 -1/2 3 0 1 0 29/3
6 X5 26 0 (3) 0 0 1 26/3*
124 8 -2% 0 0 0 Ai=0
8 X3 37/6 1/4 0 1 0 -1/6
-4 X4 3 -1/2 0 0 1 -1
12 X2 26/3 0 1 0 0 1/3
8 0 0 0 2/3 Ai=0

Dong chuan = Dong chu yéu chia cho (hé s6 chu yéu) = Dong chua yéu / 4
Dong thir i = Dong thr i (cii) — aiv.dong chuén. (aiv: s6 nam trén giao ctia dong i va cot chi yéu).
X4:50 — 2 x (10.5) = 29 tuong tu cac cot khac trén dong x4

x5:26 — 0 x (10.5) = 26 tuong tu cac cot khac trén dong xs
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Trong bang II ta théy ton tai cac Aj< 0: A2= -2 va trén mdi cot tuong g c6 hé ) duong. Ta chon A2
= —2 4m nho nhat va an dwa vao 1a x2 , khi d6 trén cot twong mg c¢6 cac hé s6 duong la a3 =1/2, ax

=3, a33 =3 nén ta lap cac ti s6 A1r = 10,5/0.5 , k2’ =29/3, A3>” = 26/3.
Ta chon A3”” = 26/3 nho nhat va 4n dwa ra 13 xs , hé sé chi yéu 12 as3 =3 . Sau d6 bién ddi bang 11
Dong chudn = Dong chii yéu chia cho hé s6 chii yéu = Dong chu yéu / 3
Dong thtr i = Dong thir i (cii) — aiv.dong chuén. (aiv: s ndm trén giao cta dong i va cot chi yéu).
x3:10.5 = 0.5 x (26/3) = tuong ty céc cot khéc trén dong x3
x4: 29 — 3 x (26/3) = 3 tuong tu cac cdt khac trén dong x3
Trong bang III ta thdy Aj > 0 Vj = 1, 2,3,4,5 nén bai toan dang xét c6 PATU la
x= (0, 26/3, 37/6,3,0) voi f(x")= 424/3
Vidu4.7:
Xét BTQHTT dang Max:
f(x) =4x1 - 5x2 + 8x3 - X4 + 6X5 — max
v6i cac diéu kién rang budc
X1+ 6x2 +2x4 + 9x5=22
2x2 +x3 + x4+ 3x5=20
3x2+ x5+ Xx6=26
X1, X2, X3, X4, X5, X6 > 0.

Bai toan trén c6 dang chinh tic véi cac vé phai ctia cac phuong trinh rang budc trong (2) déu

khong am. Ma tran hé s cua rang budc A=

X1 X2 X3 X4 Xs X6
1 6 0 2 9 0
0 2 1 1 3 0
0 3 0 0 1 1

Vi A chira du 3 cot don vi e (ot 1), e2 (cot 3), 3 (¢t 6) nén bai toan cd dang chuan Trong do:
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Vidy phwong dn co ban xudt phdt:
x? = (x1, x2, X3, X4, X5) = (22, 0, 20, 0, 0, 26)

Ta giai bai toan bang phuong phap don hinh

- An co bén thir nhét: x1=122

- An co ban thir hai: x3 =20

- An co ban thir ba: x¢=26

Bdng 4.13. Bang don hinh kiém tra t6i wu ciia Vi du 4.7

H? 50 An co Phlro’ng X1 X2 X3 X4 X5 X6
an co . ) Ai

ban | AT | an 7 gl -5 8 | -1 | -6 0

4 x 22 I 6 0 2 9 0

3 X3 20 0 2 1 1 3 0

0 X 26 0 3 0 0 I 1

248 0 | 45 | 0 | 17 | 6 | 0 | n=0
A1=A3=A6s=0

A=4x6)+(8x2)+(0x0)—(-5)=45
A=(4x2)+@x1)+(0x0)—(-1)=17
As=(4x9)+(8x3)+(0x1)—(-6)=66

Trong bang trén ta thay Aj >0, Vj=1,...,6 nén bai toan c6 PATU la:

X% = (x1, X2, X3, X4, X5,%6) = (0, 22, 0, 20, 0, 26) v6i fo = 4*22 + 8%20 = 248

4.2.2.1.1 Thudat toan giai bai toan min

Giai tuong tu bai toan max véi cha y sau:

* Didu kién t6i wu: Aj <0, V;
« Piéu ki¢n khong c6 PATU: JA> 0 va ai < 0, Vi

o An dwoc chon dwa vio: An tng véi Ak > 0 16n nhét

Vidu 4.8
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Xét BTQHTT dang Min:

f(x) =7x1 +2x2+ 2x3 + 4x4 + 2X5- 8X6 — min

v6i cac dieu kién rang budc

-X1 + X2 - X4 +x6=30

-2X1+Xx3-2%6 = 18

4x1 +2x4 +X5-3X6=4

X1, X2, X3, X4, X5, X6 > 0.

Tuong tu chung ta tién hanh xét ma tran hé s6 rang budc A cua céac rang budc chinh taco : A =

X1 X2 X3 X4 X5 X6
-1 1 0 -1 0 1
-2 0 1 0 0 -2
4 0 0 2 1 -3

Vi A chira du 3 cot don vi er (cot 2), e2 (cot 3), e3 (cot 5) nén bai toan cd dang chuan Trong do:

- An co bin thit nhit: x2 = 30

- An co bin thir hai: x3= 18

- An cobin thir ba: xs=4
Vay phirong dn co ban xudt phdt:
x = (x1, x2, X3, X4, X5,%6) = (0, 30, 18, 0, 4, 0)
Ta gidi bai toan bang phuong phap don hinh

Bdng 4.14. Bang don hinh ciia Vi dy 4.8 doi véi bai todn Min dang chudn

H¢ so An
i Phlr(mg X1 X2 X3 X4 X5 X6
an co co . Ai
bin | ban an 7 2 2 4 2 -8
2 X2 30 -1 1 0 -1 0 (1) 30/1
2 X3 18 -2 0 1 0 0 -2
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2 X5 4 4 0 0 2 1 -3
104 -5 0 0 -2 0 0 Ai<0

Trong bang 1 ta thay t6n tai Aj < 0, V;j nén bai toan c6 PATU la:
x = (x1, X2, X3, X4, X5,X6) = (0, 30, 18, 0, 4, 0) voi fo = 104

4.2.2.2 Phwong phdp don hinh mé réng gidi bai todn quy hoach tuyén tinh dang chinh tic

Cho bai toan dang chinh tic:

Bai toan dang chinh tic:

n
2.CX;

(3) f(x) = —min (max)

Yax .
@A = Vi=l,m (4.10)
(1)x>0 ¥i=Ln

Gia st trong h¢ (2) chua c6 mot an co ban nao. Khi d6 mdi phuong trinh ta thém vao 1 an co
ban. Luc do bai toan tr¢ thanh:

5y o) MG MEx,,

i=l —min (max)

n
X, +Zla..x. —
J:

@) T W=l (4.11)

(I)XJEO Vj:1,n+m

Trong d6:  X»+i1a 4n gia, va co gid tri bang 0 trong bang don hinh t6i uu.
M: 12 56 16n hon 0 tiy ¥ d6i v6i bai toan min; hodc 14 s6 nho hon 0 ty y d6i véi bai
toan max.
Thuét toan don hinh mo rong giai bai toan QHTT dang chinh tic twong tw nhu thuit toan don
hinh giai bai toan QHTT dang chuén nhung c6 mét s luu ¥ nhu sau:
(1) Do ham muyc tiéu mé rong 1a f(x) = f(x) +3 (angia) ddi véi bai toan min va f(x) = f(x) - ¥

(angia) dbi v6i bai toan max, nén trong bang don hinh & cot hé s6 ¢6 thé co cac hé s phu thude M.
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(2) Vi M 1a m¢t dai lugng duong rat 16m, nén khi so sanh céc sb hang aM + b va cM + d ta c6
quy tic sau:
Luc nay bai toan (4.11) 1a bai toan dang chuin tic, va chung ta c6 thé ap dung thuit toan don

hinh nhu d4 trinh bay & phan trén dé giai véi cac chu y (d6i v6i bai toan min) sau day:

So sanh Aj véi 0: So sanh Aj=aM + b véi Aq=a’M + b':

>0 Néua>0 .
A _ M+b { e’ua Ais A Néua>a'  hoic
-a <0 Néua<o0
A A
1> q

Néua=a'vab>D

4) Trong bang don hinh dau tién cac an gia déu co trong an co ban. Moi khi mot an gia bi dua ra
khoi hé an co ban thi khong bao gio ta dua an gia do trd lai nira, vi vay trong bang don hinh ta c6 thé
bo di cac cot ng véi cac an gia.

— Néu trong bang don hinh t6i uwu con ¢6 mat an gia trén cot “An co ban”, thi an gia ay phai triét

tiéu (tirc 1a =0), néu khong triét tiéu thi bai toan gdc vo nghiém.
Phuwong phdp hai pha (Two-Phase) — mgt lwa chon thay thé phwong phdp M Ién

Ngoai phuong phap M 16n, mot cach khac dé xi Iy bai toan chua ¢ sdn phuwong an co ban kha
thi 1a phuong phap hai pha. Pha 1 giai mgt bai todn phu v6i ham muc tiéu la tong céc 4n gia va yéu cau
cuc tiéu hoa téng ndy; néu gi tri ti wu ctia pha 1 bang 0 thi moi an gia dé bi triét tiéu va ta thu duoc
mot phuong an co ban kha thi cia bai toan gde, con néu gia tri d6 duong thi bai toan gdc vo nghiém.
Pha 2 14y phuong 4n co ban vira tim dugc lam diém xuét phat va toi vu hda ham muc tiéu gc.

So v&i phuong phap M 16n, phuong phép hai pha tranh thao tac trén dai luong twong trung M rat
16n, do d6 6n dinh hon vé mit s6 hoc khi tinh bang phan mém va it gdy nham dau khi tinh tay. Hai
phuong phap ludn cho cing két ludn; viéc chon phuong phap ndo tiy thudc vao théi quen trinh bay va

cong cu tinh toan.

4.2.2.1.1 Bai toan quy hoach tuyén tinh chwa c6 dang chuin tic (Min)

Vidu4.9

f(x) = 2x1 - 5x2 + 4x3 + X4 — min
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3x1+x2 +4x3 - 6x4<20

X1. +X3.-2X4<6

3x1 -x2. +2x3-5x4=24

x>0 (j=12,3.4)

Bdng 4.15. Quy tdc so sanh biéu thire chira M trong phirong phdap M I6m

I:Ié Sé An co Phu,o,ng X1 X2 X3 X4 X5 X6
an co X ) M
ban | OM an 2 0 4 1 0 0
0 xs 20 3 1 4 6 1 0 2073
0 X 6 D | o 1 2 0 1 6
M X7 24 3 1 2 5 0 0 g
24M | 3M2 | -M+5 | 2M4 | SMT | 0 0 | a<0
0 Xs 2 0 1 1 0 1 3
2 x1 6 1 0 1 2 0 1
M X7 6 0 1 N D | o[ 3 6
6M+12 | 0 | M=5| M2 | M5 | 0 | 3™ | A<0
0 x5 2 0 1 1 0 1 3
2 x1 8 1 F | . 0 0 | -5
1 xa 6 0 | | 1 0 | 3
B 0 0 g 0 0 | -3 | a<o0

PATU:x = (18,0,0,6), f(x)=42.

Vi x2 13 4n khong co ban va A2 = 0. Do d6 tap phuong 4n téi wu ¢ dang:

x"=x%+2z?
x0=(18,0,0, 6,2, 0, 0)
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Z2= (23 la Oa la _17 09 0)
= x" = (2A+18, 4, 0, 6+ A, -A+2, 0,0 )

Véi 20+18>0

L>0

6+A>0

A2 >0
0 <As<2

4.2.2.1.2 Bai toan quy hoach tuvén tinh chwa cé dang chuin tic (Max)

Vidu4.10
Xét BTQHTT dang Max:
f(x) = 6x1 +4x2 - 2x3 — Max
v6i cac diéu kién rang budc
x1+2x2+x3 <18
2x1 +x2-4x3 =20
X1 - 6x2 + 5x3 > -4
X1, X2, X3 > 0.
Giai
Tién hanh thém vao bai toan 2 4n phu x4, x5 > 0 ta duge bai toan chinh tic
f(x) = 6x1 +4x2 - 2x3 — Max
x1+2x2+Xx3 +x4=18
2x1+x2-4x3 =20
X1 - 6x2+ 5x3 - x5=-4
X1, X2, X3, X4 , X5 > 0.

Vi b3 = -4 <0 nén ta doi dau hai v¢€ cua rang budc so 3
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X1 +2x2+x3 +x4=18
2x1+x2-4x3 =20
-X1+ 6X2 - 5x3 + X5 =4
X1, X2, X3, X4 , X5 > 0.

Tiép theo tién hanh xét ma tran hé s6 rang budc chinh A

X1 X2 X3 X4 X5
1 2 1 1 0
2 1 -4 0 0

-1 6 -5 0 1

Ma tran A di c6 2 cot don vi_ei (cot 4) va es (cdt 5) tién hanh thém cot ex & 4n gid xe => bai
toan da c6 dang chuén.

f(x) =6x1 +4x2 - 2x3 lMX6—> Max
X1 +2x2+x3 +x4=18
2x1 + x2-4x3 +x6=20
-X1+ 6x2-5x3 +x5=4
X1, X2, X3, X4 , X5,X6 > 0.
Ta c6 4n co ban nhu sau:
o An co ban thir nhdt: x4 =18
* An co bén thir hai: x¢=20
o An co ban thir ba: xs=4
Phuong 4n co ban xuit phat

x! = (x1, X2, X3, X4, X5,%6) = (0, 0, 0, 18 , 4, 20)
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Tién hanh thiét 1ap bang don hinh

Bdng 4.17. Bang don hinh mé réng cua Vi du 4.10 doi véi bai todn Max chiea ¢é dang chudn

I:Ié sb An co Phuwong X1 X2 X3 X4 X5
an co bin An Ai
ban 6 4 -2 0 0
0 X4 18 1 2 1 1 0 18
-M X6 20 2 1 -4 0 0 10
0 X5 4 -1 6 -5 0 1 --
-20M -2M-6 -M-4 4M+2 0 0 A=>0
0 X4 8 0 372 3 1 0
6 X1 10 1 1/2 -2 0 0
0 X5 14 0 13/2 -7 0 1
0 -1 -10 0 0 Ai=0
-2 X3 8/3 0 12 1 1/3 0
6 X1 46/3 1 372 0 2/3 0
0 X5 98/3 0 10 0 7/3 1
0 4 0 10/3 0 Ai=0
Két luan :

Phuong an t6i wu x> = (x1, X2, X3, X4, X5, X6) = (46/3, 0, 8/3, 0, 98/3, 0) va f(x2) = 260/3
Két ludn bai toan goc PATU x2 = (x1, X2, X3) = (46/3, 0, 8/3)
4.2.3. Nhan xét nghiém ciia bai toan quy hoach tuyén tinh

Badng 4.18. Dau hiéu va y nghia qudn tri ciia cdc trang thdi nghiém trong quy hoach tuyén tinh

Trang thai nghiém | DAu hiéu thudong gip Thong di€ép quan tri

Nghiém ti vu duy Khong con bién khong co ban c6 | C6 mot ké hoach tét nhat theo mé hinh

nhét Aj = 0 ¢ bang t6i uu. hién tai.
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o A R C6 nhiéu ké hoach cting t6t; c6 thé
, ‘ . C6 bién khong co ban voi Aj =0 ' .
V6 s6 nghiém t6i uu . chon theo rui ro, tinh linh hoat, nhan
0 bang to1 uu. . .
su hodc wu tién chién lugc.
Céc rang budc xung dot; bién gia = Céc yéu cau hién tai khong thé thoa
V6 nghiém con duong trong phuong phap M | mén dong thoi; can ndi long hodc diéu
16n. chinh rang budec.
o M0 hinh thiéu rang buge thyc té nhu
_ Co huodng cai thién nhung khong , .
Khong bi chan o ngan sach, cong suat, nhu cau hodc
c6 gioi han chan. - )
gi6i han thi truong.
Nhiéu rang budc gip nhau tai cing
Suy bién C6 bién co ban bang 0. mot diém; can can trong khi doc tién

trinh 1ap.

4.2.3.1 Truwong hop bdi todn cé vé so nghiém

0

0 _ (40 L0 )
X = (X5 X550 X)) cua bai toan quy hoach tuyén tinh ma

Gia sir tim duoc 1 phuong an toi uu
trong bang don hinh t6i vu (bang don hinh cubi) néu ton tai Ax = 0 v6i xk 1a 4n khong co ban thi bai
toan d6 c6 thé c6 vo sb6 nghiém (phuong an ti wu). Khi do6 tap phwong an ti wu cta bai toan co dang:

X" =x0+ AzZk

k

k _k
k= (2),25,2,) 3

Trong do: z

—a, V6ix;1a an co ban ctia phuong trinh thit i
0  Voixjlaankhongcobanvaj k
zt _ |l Véij=k
Sau dé ta heu Y dé tim A dé tdp nghiém x* khong am.
Vidu4.11:
Cho bai todn quy hoach tuyén tinh:
B3)f(x)= 2x1 — 5x2 — 4x3 + 2x4— min

(2) -2X1 - x3 +3x4 <-12
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1)x=0 Y=l

4x1

3x1

X2 + X3 + 2x4

+ X3 — 9x4

+ 2x3 — 5x4

14

36

23

a) Giai bai toan trén bang phuong phap don hinh?

b) Nhan xét phuong an tdi wu

a) Giai bai toan trén bang phuong phap don hinh?

Bai todn dang chuan tac la:

B)fx)= 2x1 — 5x2 — 4x3 + 2x4 +Mxs — min
(2) 2X1 + x3 —3x4 — X5 + x8 = 12
X2 + X3 + 2x4 = 14
4x1 + x3 — 9x4 + X6 = 36
3x1 + 2x3 — 5X4 + X7 = 23
(1)x=0 =l
Anco | Phuong | 2 -5 -4 2 0 0 0 M
HEé so6
ban an X1 X2 X3 X4 X5 X6 X7 X8
M X8 12 2 0 1 -3 -1 0 0 1
-5 X2 14 0 1 1 2 0 0 0 0
0 X6 36 4 0 1 -9 0 1 0 0
0 X7 23 3 0 2 -5 0 0 1 0
f(xo)= 12M-70 2M-2 0 M-1 |-3M-12 | -M 0 0 0
2 X1 6 1 0 1/2 -3/2 -1/2 0 0
-5 X2 14 0 1 1 2 0 0 0
0 X6 12 0 0 -1 -3 2 1 0
0 X7 5 0 0 1/2 -1/2 3/2 0 1
f(x0) = S8 0 0 0 -15 -1 0 0

Vi Aj <0 Vj = b7 = Phuong 4n ti wu:
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fmin = -58 tai x° = (6, 14, 0, 0, 0, 12, 5).

b) Nhan xét phuong an toi uu?

Vi x3 13 4n khong co ban va Az = 0. Do d6 tap phuong 4n téi vu ¢ dang:
x =x"+ 273

x"=(6, 14,0, 0,0, 12, 5)

z2=(-1/2,-1,1,0,0, 1, -1/2)

1 1
= X" = (- 2046, -A+14, 4, 0, 0, A+12, - 22+5)

—lx+620
2

—A+142>0
A>0
A+12>0

—lx+520
2 =S0<A<10

Véi
Két ludn
- Bai toan ¢6 vo sé nghiém téi wu trong khoang <> 0 <A <10

- Gid tri t6i wu ciia ham muc tiéu khong thay doi trong khoang nay.

- Tap nghiém t6i uu thuéc mot doan thang trong khong gian nghiém, phan anh tinh chat da

nghiém cua bai toan quy hoach tuyén tinh.

Giai thich
Trong phuong phap don hinh, khi mot bién khong co ban c6 Aj= 0, diéu d6 c6 nghia 1a ta c6 thé thay
dbi gia tri cuia bién d6 ma khong 1am thay di gié tri tdi vu ctia ham muc tiéu.
e 7’ 1a hwéng tw do hay hwéng suy bién (degenerate direction), thé hién cach ma phuong an t6i
wu c6 thé thay doi khi cho phép x3 tang tir 0 1én mot gia tri duong.
e Dang tong quat ciia tap phurong an tdi wu la: x+=xo+Az> v6i A 1a mot tham s thuc phu hop.

Quy tic chung:
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e Néu ta ting mot bién khong co ban (trong truong hop nay 1a x3 1én 1 don vi, cac bién co ban s&

thay doi theo cot trong (mg clia x3 trong bang don hinh cudi ciing.

e Cot twong ng véi x3 trong bang don hinh cudi cing 1a:

Bién co ban Gi4 trj thay d6i khi x3 tang 1 don vi

X1 -1/2

X2 -1

X3 1 (vi ta xét theo hudng di chuyén cua x3
X4 0

X5 0

X6 1

X7 -1/2

Day chinh la gia tri cta Z*, tic la:
z2=(-1/2,-1,1,0,0, 1, -1/2)
Tai sao x4a=0vaxs=0?
e Trong bang don hinh cudi ciing, x4 va xs khong phii I bién co ban (chiing khong xuat hién
trong danh sach céac bién co ban).
e Diéu nay co nghia la néu ta tang x3, cic bién co ban s& thay ddi theo hudng z3, nhung x4 va xs
s& khong thay d6i. Do d6, thanh phan ctia Z3 tai vi tri ctia x4 va x5 13 0.
4.2.3.2 Trwong hop bai todn nghiém duy nhdt
Suy bién, hién twong xoay vong va quy tic Bland
Khi mot phuong 4n co ban kha thi 1a suy bién (c6 it nhat mot bién co ban bang 0), ti s6 nho nhat
dung dé chon bién ra c6 thé bang 0, khién mot budc 1ap tuy doi co sé nhung khong lam thay d6i phuong
an va gia tri ham muc tiéu. Trong trudong hop hiém gap, mot chudi cac budc nhu vay ¢o thé lap lai mot
co s& da xét, goi 1a hién tuong xoay vong (cycling), 1am thuat toan khong két thic.
Dé bao dam thuat toan ludn dimg, c6 thé ding quy tic Bland: trong sb cac bién du didu kién dugc
chon dua vao hoidc dua ra, ludn vu tién bién c6 chi sé nho nhat. Quy tic Bland don gian va bao dam

khong xoay vong, doi lai doi khi 1am tang sb budc lap. Trén thuc té, xoay vong rat hiém xay ra véi dit

M.Econ Dang Thien Tam 46



liéu thong thuong, nhung viéc ndm quy tic chéng xoay vong la can thiét khi 1ap trinh thuat toan hodc

khi gap bai toan suy bién ning.

Bai toan c6 mgt nghiém toi wu duy nhat néu tai phwong an toi wu, tat ca cac h¢ so cai thién Aj

ctia cac bién khong co ban déu nhé hon 0 (A; < 0), tic 1a:
Khi phuong an t6i wu di duoc tim thiy, tt ca cac Aj< 0 dbi v6i bai toan cure tiéu (minimization).

e Dicu nay c6 nghia 1a khong con hudng nao co thé cai thién dugce gia tri ham muc tiéu, tic la

chung ta da dat duoc diém cuc tiéu ciia ham muc tiéu.
Khong c6 Ak= 0 ddi v6i cac bién khong co ban:

e Neéu Ak = 0 cho mét s6 bien khong co ban, di€u nay c6 thé chi ra rang bai toan c6 vo so nghiém

t6i wu.
Khong c6 hwéng di chuyén nao ¢6 thé lam cai thién ham muc tiéu:

e Néu khong c6 hudng cai thién nao (tic 1a khong c6 Aj>0 va cac Aj déu nho hon 0 (hoic khong
¢6 Aj=0), diéu d6 c6 nghia 1a khong thé di chuyén trong khong gian nghiém ma van giir dugc
gi4 tri ham muyc tiéu toi uu.

Vidu4.12:

Cho bai toan quy hoach tuyén tinh:

f(x)= 2x1 -3x2 +4x3 -5x4 +2x5 =>min
3x1 +5x3 +4x4 + X5 =5
4x1  +x2 +2x3 +2x4 =3
2X1 +6x3 + 3x4 <4
x> 0vj=15

Anh/chi hdy giai bai toan trén bang phuong phap don hinh? Hay nhan xét phuong an ti wu ciia
bai toan?
Giai:
Chuyén bai toan vé dang chinh tic (dong thoi 1a chuén tic) dang.
ACB | PA 2 -3 4 -5 2 0
x1 x2 x3 x4 x5 x6

HE s6
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2 x5 5 3 0 5 4 1 0

-3 x2 3 4 1 2 2 0 0

0 X6 4 2 0 6 3 0 1
f(x0)= 1 -8 0 0 7 0 0

-5 x4 5/4 3/4 0 5/4 1 1/4 0

-3 x2 12 5/2 1 -1/2 0 -1/2 0

0 X6 1/4 -1/4 0 9/4 0 -3/4 1
f(x/0)= -31/4 | -53/4 0 -35/4 0 -7/4 0
Nhan xét: Bai toan chi c6 01 phwong an t6i wu duy nhét.

BAI TAP CHUONG 4

Bdng 4.22. Yéu cau trinh bay bai lam chirong 4

Phan can c6 trong bai lam M0 ta yéu cau

MO hinh dai sb
Dang chuan
Béang don hinh

Két luan nghiém

Y nghia quan tri

Phai néu ro bién, muc tiéu, rang budc va dicu kién khong am.

Neéu dung don hinh, can chi rd bién phy, bién du, bién gia va

phuong an co ban xuét phat.

Can tinh ding Aj, chon bién vio/ra va phan tir truc xoay.

Neéu x*, gia tri toi vu va loai nghiém: duy nhat, v6 s6, vd nghi¢m

hodc khong bi chan.

Dién giai két qua thanh ké hoach hanh dong va nhan xét rang

bude chat/sd du.

Cau 1. Xét BTQHTT dang Max:

f(x) = 6x1 + 4x2 — max

v6i cac dieu kién rang budc

2x1+3x2<100
4x1 +2x2 <120

x1, X2 > 0.
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a. Hay giai bai toan bang phuong phap do thi?
b. Hay giai bai toan bang phuong phap don hinh?

c. Minh hoa ¥ nghia kinh té ctia bai toan trong mot tinh hudng thuc t&?

Cau 2:

Xeét BTQHTT dang Min:
f(x) = 3x1 — x2 — min

v6i cac diéu kién rang budc
[ x1 —2x2 >4

x1 + x2 <8

< —4x1 + 2x2<20

4< x1 <8

L x2 <4
X1, X2 > 0.

a. Hay giai bai toan bang phuong phap d6 thi?
b. Hay giai bai toan bang phuong phap don hinh?
Cau 3:
Xét BTQHTT dang Max:
f(x) = 5x1 + x2 + 6x3 + 2x4 — max
v6i cac diéu kién rang budc

4x1+4x2+4x3+ x4a<44

8x1 + 6x2 +4x3 + 3x4 <36

X1, X2, X3, X4 > 0.
a. Hay giai bai todn bang phuong phap don hinh?

b. Giai bai toan bang phan mém Excel
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Cau 4:
Xeét BTQHTT dang Min:
f(x) = 2x1 + X2 — X3 — X4 — min
véi cac didu kién rang budc
XI— X2+ 2x3—-x4=2
2x1+ x2-3x3+x4=6
X1+ x2+ x3 +xa=7

X1, X2, X3, X4 > 0.
a. Hay giai bai toan bang phuwong phép don hinh mé rong (phuwong phap M).
b. Giai bai toan bang phan mém Excel?
Cau 5:
Xeét BTQHTT dang Min:
f(x) = 3x1 + 2x2 + 8x3 — min
v6i cac diéu kién rang budc

4x1— 3x2 +12x3 >12

X1 + 4x3 <6

X2 — X3 =2

X1, X2, X3 > 0.
a. Hiy dua bai toan vé dang chinh tic?
b. Hay giai bai toan bang phuong phap don hinh mé rong (phwong phap M)?
c. Giai bai toan bang phan mém Excel?
Cau 6:

Mot cong ty san xuét ba loai san phém [, I va III. Bé san xuét ra mot don vi san phém [ can ¢6
3 don vi nguyén liéu loai A, 2 don vi nguyén liéu loai B va 1 don vi nguyén liéu loai C. San xuat mot
don vi san phém loai II can 4 don vi nguyén li¢u loai A, 1 don vi nguyén li¢u loai B va 3 don vi nguyén

lidu loai C. San xuét 1 don vi san pham loai IIT can 2 don vi nguyén liéu loai A, 2 don vi nguyén liéu
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loai B va 2 don vi nguyén liéu loai C. Luong nguyén li¢u du trit loai A, B va C hi¢n c6 1a 60, 40 va 80
(don vi). Cong ty mudn xé4c dinh phuong an san xuét dé t6i da hoa lgi nhuén, biét 1gi nhuan don vi san

pham ban ra 13 2, 4 va 3 (don vi tién t&) cho cac san pham loai I, II va III.
a) Lap mé hinh LP bang phuong phép dai s6?
b) Tim phuong 4an t6i wu bang phuong phap don hinh?
Cau 7:
Cho bai todn quy hoach tuyén tinh:
f(x) = x1 + x2 + x3 + x4 + x5 — min, véi cac diéu kién rang budc
Sx1+ x2+ x3 + x4 =3
3x1 + 2x2 + x3 <1
2x1+ 5x2+ x3 +x5=4
x1, x2, x3, x4, x5>0.
Giai bai toan bang phurong phap don hinh?
Cau 8:

Xi nghiép san xuat gidy c6 3 phan xuong. Do trang bi k¥ thuat khac nhau nén mirc hao phi tre

g0, axit dé san xuat mot tan gidy thanh pham ciing khac nhau. Mtc hao phi duoc cho trong bang dudi

day:
Mirc hao phi nguyén vt liéu cho 1 tin gidy
Nguyén li¢u Phan xuong 1 Phan xuong 2 Phéan xuodng 3
Tre gb 4 2 2
Axit 1 1 2

Sb lugng tre gd c6 trong nam 14 30 tin, Axit 1a 20 tAn.
a. Lap mo hinh bang bang tinh v6i gia dinh rang mdi phan xuong san xuat 5 tan giay? Nhan xét?

b. X4y dung mo hinh bing phuong phéap dai s6 sao cho tong sd gidy san xuit trong nim cia xi

nghiép 1a nhiéu nhat.
c. Tim phuong 4n t6i wu bang phuong phap don hinh?

Cau9:
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Cho bai todn quy hoach tuyén tinh:
f(x) = 3x1 + x2 + 5x3 + 3x4— max
3x1 +x2 + 2x3 = 30
2x1+x2 + 3x3+ x4 > 15
2x2 + 3x4 < 25
x1, x2, x3,x4 > 0.
Giai bai toan bang phurong phap don hinh?
Cau 10:

Mot cong ty san xuat 3 loai san pham 12 may phat dién loai 16n, may phat dién loai nho va may

phat di¢n loai vtra. Cac so li€u li€én quan nhu sau:

(1) Dit liéu vé tai chinh cho mdi loai san pham:

Chi phi lao dong va nguyén vat li¢u
May phat dién Gia ban (1.0008) S
trén mot san pham (1.000%)
Loai 16n 80 74
Loai nhé 24 20
Loai vira 40 35

(2) Cac san pham nay duogc san xuat trong ca 3 phan xuéng A, B va C. Ba phan xudng nay co sb

gid sir dung lan luot 14 150 giod, 180 gid, 170 gid.

(3) Dé san xuit mot may phat dién loai 16n can sir dung 8 gid may trong phan xudng A, 15 gid
may trong phan xuong B va 18 gid may trong phan xudng C. Dé san xuit mot may phat dién loai nho
can sir dung 6 gid may trong phan xuéng A, 10 gio méay trong phan xuéng B va 12 gio méy trong phan
xuong C. Trong khi d6 mdi mot may phat dién loai vira cAn str dung 4 gio may trong phan xuong A,

16 gio may trong phan xuong B va 12 gid mdy trong phan xudng C.

(4) Viéc thir nghiém dugc thuc hién trong phan xuéng tht 4 va khong c6 lién quan gi dén 3 phan
xuong trén. MOdi mot may phat dién loai 16n, nho, vira lan luot can 6 gi0, 4 gio, 5 gio thu nghiém. Hop
ddng lao dong cuia cong ty quy dinh rang tong sé gior thir nghiém khong dugc thap hon 50 gid.

a) Gia str mdi loai may phat dién dugc san xuét v6i s6 luong 14 5, xdy dung mé hinh bang bang

tinh? nhan xét va giai thich vé tinh kha thi ciia phuong an nay?
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b) Thiét 14p mo hinh LP bang phuong phép dai s6?

¢) Tim sb may phat dién mdi loai cAn duoc san xudt dé cong ty tdi da hoa loi nhuan bang phuong
phap don hinh? (Luu ¥ viéc lam tron dé sé may phat dién 1a mot sb nguyén chi duoc thyc hién sau khi

hoan tit phwong phap don hinh).

Cau 11:
flx= -2x1 -3x2  -x3 - 2xs [ max
3xi -3x2 +2x3 < 3
-2x1 -2x2 +3x3 +x5 = 2
x1 +8x2 +5x3 > 1
4x1 +3x2 +2x3  +xa = 4
xji > 0, Vj= 1’_5

Giai bang phuong phap don hinh? Nhan xét phuong an tdi uu?

PHAN BAI GIAI MAU

Bai gidi mau 1:

f(x= -2x1 +6x2 -6x3 +5x4 -7x5 [Jmin
3x1 +3x3 +2x4 -7x5 < 22
-2X1 -5x3 +2x4 +4x5 = 14
3x1 tx2 +t4x3 +5x4 -3x5s = 19

Giai bai toan bang phwong phap don hinh?

Bai gidi:
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Chuyén bai toan vé dang chinh tic
Chuyén bai toan vé dang chuan tic

. -2 6 -6 5 -7 0
HEé so ACB PA
© 50 x1 X2 X3 x4 X5 %6
0 x6 22 3 0 3 2 -7 1 0
M x7 14 -2 0 -5 2 4 0 1
3] x2 19 3 1 4 5 -3 0 0
fx0)= 14M + 114(-2M + 20 0-5M + 30| 2M + 25| 4M -11 0 0
0 x6 Q93/2 -1/2 0 -23/4 11/2 0 1
-7 x5 7/2 -1/2 0 -5/4 1/2 1 0
6 x2 50/2 3/2 1 1/4 13/2 0 0
f{x/0)= 305/2 29/2 0 65/4 61/2 0 0
0 %6 725 34 23 0 155 0 1
-7 x5 151 7 5 0 33 1 0
-6 x3 118 3] 4 1 26 0 0
fx//0)= -1765 -83 -65 0 -392 0 0
Bai gidi miu 2:
f(x)= x1 -2x2 +3x3 + 2xs5 [ min
4x; +6x2 +4x3 +x4 = 2
2X1 -5x2 +3x3 +X5 = 3
3x1 -3x2 +4x3 < 5
X1 +8x2 +5x3 > 2

X = O,Vj:I;S

Giai bai toan trén bang phuong phap don hinh va nhén xét phuong an t6i uu?

Bai giai:
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1 -2 3 0 2 0 0 M
Heé ACB PA
& 50 x1 2 3 x4 x5 %6 x7 | =8
0 x4 2 4 6 4 1 0 0 0 0
2 x5 3 -2 -5 3 0 1 0 0 0
0 x6 5 3 -3 4 0 0 1 0 0
M x8 2 1 8 5 0 0 0 -1 1
f{x0)= 2ZM+6 M-5| 8M-8| 5SM+3 0 0 0 -M 0
0 x4 2/5 16/5 -2/5 0 1 0 0 4/5
2 x5 0/5 -13/5 -49/5 0 0 1 0 3/5
0 x6 17/5 11/5 -47/5 0 0 0 1 4/5
3 x3 2/5 1/5 8/5 1 0 0 o| -1/5
f{x/0)= 24/5 -28/5 -64/5 0 0 0 0 3/5
0 x7 1/2 4 -1/2 0 5/4 0 0 1
2 x5 3/2 -5 -19/2 0 -3/4 1 0 0
0 x6 3 -1 -0 0 -1 0 1 0
3 x3 1/2 1 3/2 1 1/4 0 0 0
f{x//0)= 9/2 -8 -25/2 0 -3/4 0 0 0
Nhan xét: Bai todn c6 duy nhét mot nghiém.
Bai gidi miu 3:
f(x)= -X1 -2X2  -X3 -2x4 [Imax
2X1  tXx2 +4x4 +x5 < 12
2x1 +2Xx2 +x3 +2x4 txs5 = 16
X1 +4x2 -2x4 -3x5 = 10
xi > 0, V=15

a. Giai bai toan bang phuwong phap don hinh?

b. Nhan xét phuong an toi uu?

Bai gidi:

a.
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. 2 2
Hg¢ so ACB PA L = 1 = 0 0 M
x1 x2 X3 x4 X5 X6 x7
0 X6 12 2 1 0 4 1 1 0
1 X3 16 2 2 1 2 1 0 0
M x7 10 1 4 0 -2 -3 0 1
g(x0)= I0OM+16| M+1 4M 0 2M | -3M+1 0 0
0 X6 19/2 7/4 0 0 9/2 7/4 1
1 x3 11 3/2 0 1 3 5/2 0
2 x2 5/2 1/4 1 0 -1/2 -3/4 0
g(x/0)= 16 1 0 0 0 1 0
1 x1 38/7 1 0 0 18/7 1 4/7
1 x3 20/7 0 0 1 -6/7 1 -6/7
2 x2 8/7 0 1 0 -8/7 -1 -1/7
o(x//0)= 74/7 0 0 0| -18/7 0 -4/7
b. 0<A<20/7
Bai giai mau 4:
f(x= 2x1 +x2 +4x3 +5x4 "l min
X1 +2x2 -4x3 +X4 =3
Tx2 +6x3 -4x4 < 2
-3x2 +2x3 +4x4 = 6

Giai bai toan bang phuong phap don hinh?
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2 1 4 5
H ACB PA
¥ 50 x1 X2 X3 x4
2 x1 3 1 2 -4 1 0 0
0 x5 2 0 7 6 -4 1 0
M x6 6 0 -3 2 4 0 1
f(x0)= 6M + 6 0| -3M+3| 2M -12| 4M -3 0 0
2 x1 3/2 1 11/4 -9/2 0 0
0 x5 8 0 4 8 0 1
5 x4 3/2 0 -3/4 1/2 1 0
f(x/0)= 21/2 0 3/4| 2172 0 0
1 x2 6/11|  4/11 1| -18/11 0 0
0 x5 64/11| -16/11 0| 160/11 0 1
5 x4 2111 3/11 0| -811 1 0
f(x//0)= 111/11| -3/11 0| -102/11 0 0
Bai gidi miu 5:
Cho bai toan quy hoach tuyén tinh:
flx)= 5Sx1 -x2 +2x3 -4x4 +2x5 +4x6 "l min
3x1 +5x3 +4x4 +Xxs =8
4x;1 +x2 +x3 +2x4 =3
2X1 +6x3 + 3x4 + X6 =5

x> 0vj=10
Tim phuong 4n t6i wru cho bai toan trén? Nhan xét phwong an ti uu?

Bai giai:
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.z 5 -1 2 -4 2 4
Heso | ACB PA xl x2 x3 x4 x5 x6

2|x5 8 3 0 5 4 1 0

-1|x2 3 4 1 1 2 0 0

4|x6 5 2 0 6 3 0 1
fix0)= 0 33 5 0 31 22 0 0
2 x5 2 -5 -2 3 0 1 0

-4 x4 3/2 2 1/2 1/2 1 0 0

4 x6 1/2 -4 -3/2 9/2 0 0 1
filx/0)= 0 0 -39 -11 20 0 0 0
2 x5 5/3 -7/3 -1 0 0 1 -2/3

-4 x4 13/9 22/9 2/3 0 1 0 -1/9

2 x3 1/9 -8/9 -1/3 1 0 0 2/9
/D)= 0 -20/9( -191/9| -13/3 0 0 o -40/9

Bai toan chi c6 duy nhat mot phuong an tdi uu.
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TOM TAT VA GHI NHO CHUONG 4

Chuong 4 trinh bay hé thdng cac phuong phap hitu han dé giai bai toan quy hoach tuyén tinh.
Phuong phép db thi gitip ngudi hoc quan sat tryc quan mién nghiém kha thi, cac diém cuc bién va su
dich chuyén cua duong ham muc tiéu. Phuong phép don hinh mé rong tu twdng d6 cho bai toan
nhiéu bién bang cach di chuyén tir phuong an co ban kha thi nay sang phuong an co ban kha thi khac

cho dén khi dat diéu kién tdi wu.

Diém quan trong ctia chuong 1a khong hoc thuat toan mot cach may méc. Mdi thao tac trong bang
don hinh déu ¢ ¥ nghia: chon bién vao 1a quyét dinh ting mot hoat dong c6 kha ning cai thién muc
tiéu; chon bién ra 1a xac dinh nguén luc hoac hoat dong bi gidi han trudce; kiém tra Ajla kiém tra con
hay khong con co hoi cai thién. Khi két luan, ngudi hoc cin néu ca nghiém tdi wu, gia tri toi wu va y

nghia cua cac rang budc chat, sb du, bién phu, bién du va bién gia.
Bdng 4.25. Tém tdt ngi dung can ghi nhé ciia chwong 4

Noi dung can ghi nhé Y nghia cot 16

. Diéu kién dé c6 phuong 4n co ban xuat phat cho thuét toan don
Dang chuan tac

hinh.
Diém cuc bién Noi ¢6 thé xuat hién nghiém t6i wu cta bai toan tuyén tinh.
Bién vao Bién c6 kha nang cai thi€én ham muc tiéu va duge dua vao co so.
Bién ra Bién bi loai khoi co s¢ dé bao dam nghiém méi van kha thi.
Rang budc chat Rang budc c6 s6 du bang 0; thudng 12 ngudn luc khan hiém.
Nhiéu nghiém t6i uru Cho phép nha quan ly Iya chon thém theo ti€u chi phu.
V6 nghiém/khong bi chan Tin hiéu can kiém tra lai mé hinh, dit liéu hodc rang budc thuc té.

CHECKLIST KIEM TRA TRUOC KHI GIAI BAI TOAN LP

Bdng 4.26. Checklist kiém tra truéc khi gidi bai todn quy hoach tuyén tinh

Noi dung kiém tra Cau héi can tra 1oi

Muc tiéu Bai todn dang ti da hoa hay tdi thiéu héa dai lwong nao?
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Moi bién c6 don vi do rd rang chua? Bién c6 bat budc nguyén

Bién quyét dinh
khong?
Rang budc MJi rang budc di ding dau <, >, = chua?
Dang bai toan Bai toan dang ¢ dang tong quat, chinh tic hay chuan tic?
Bién thém vao D3 phén biét dung bién phu, bién du va bién gia chwa?
Phuong 4n co ban xuat phat C6 xé4c dinh dugc co s¢ ban dau hop 1é khong?
Diéu kién t6i uu Déu ctia Aj d3 duoc kiém tra diing v6i bai toan max/min chua?
Dién giai Két qua da duoc chuyén thanh khuyén nghi quan trj chua?

MOT SO Vi DU NANG CAO
Vi du b6 sung 4.A - Toi da héa lgi nhuén va doc rang budc chat

Mot doanh nghiép san xuat hai san pham A va B. Mdi san pham A dem lai lgi nhuén 40, can 4 kg
nguyén liéu va 6 gio gia cong. Mdi san pham B dem lai lgi nhuan 30, can 5 kg nguyén liéu va 3 gio
gia cong. Doanh nghiép c6 tdi da 200 kg nguyén liéu va 210 gid gia cong. Ngoai ra, cong suat may

gidi han boi 4x1 + 2x2 <= 150. Hiy tim phwong 4n tdi uu va dién giai y nghia quan tri.
M6 hinh: Max Z = 40x1 + 30x2; 4x1 + 5x2 <= 200; 6x1 + 3x2 <= 210; 4x1 + 2x2 <= 150; x1, X2 >= 0.

Nghiém t61 vu 1a x1 =25, x2 = 20, Zmax = 1.600. Tai nghiém nay, rang budc nguyén li€u va thoi gian
gia cong déu chit, con rang budc cong suat may con du 10 don vi. Vé quan tri, doanh nghiép chua
can vu tién dau tu thém may moéc; thay vao dé, can xem xét ting ngudn nguyén liéu hodc cai thién

thoi gian gia cong néu mubén mé rong loi nhuan.

Vi du b6 sung 4.B - Nhan dién mé hinh khéng bi chin

Gia stir mot md hinh tdi da hoa lgi nhuan cho phép doanh nghiép tang san lwong ma khong c6 rang
budc vé cong suat, ngan sach, nhu cau thi truong hodc nguyén liéu. Néu bang don hinh cho thiy con

bién c6 kha nang cai thién muc ti€u nhung c¢ft chu yéu khong c6 hé s6 duong dé tinh ti so, bai toan cod

thé khong bi chan.

Y nghia quan tri clia trwong hop khong bi chin

Khong bi chan thuong khong co nghia 1a doanh nghiép that sy c6 thé dat loi nhuén vo han. N6

thuong cho thdy mo hinh da thiéu mot rang budc thuc té, chang han gii han ngan sach, giéi
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han cong suat, gidi han nhu cau, gidi han ton kho hodc gidi han nhan sy. Vi vay, thay vi xem

day 1a mot 1o giai tot, nha quan Iy can quay lai kiém tra mé hinh.

Vi du b6 sung 4.C - V6 s6 nghiém t6i wu va Iwa chon theo tiéu chi phu

Trong mot sd bai toan, hai phuong 4n hodc mot doan phuong an c6 cing gia trj ham muc tiéu. Khi
bang don hinh t5i wu xuat hién bién khong co ban co Aj = 0, ¢6 thé ton tai nhidu nghiém t6i vu. Khi
d6, bai toan toan hoc cho biét nhiéu ké hoach déu tét nhu nhau theo muc tiéu chinh.

Vé quan tri, day 1a co hoi dé dua thém tiéu chi phu vao quyét dinh: chon ké hoach it rtii ro hon, d&
trién khai hon, it lam thay ddi nhan su hon, phu hop chién luge marketing hon hodc c6 muc tdn kho
an toan hon. Nhu véy, phuong phap dinh lwong khong thay thé nha quan Iy ma gitp thu hep tap

phuong an t6t dé nha quan 1y ra quyét dinh cudi cing.

BAI TAP VAN DUNG BO SUNG

Bdng 4.27. Bai tdp vin dung bé sung ciia chwong 4

Bai tap bo sung Yéu cau

Bai 4.IN - D6 thi va y Tu x4y dung mot bai toan hai bién vé san xuét, giai bang db thi, xac
nghia quan tri dinh rang budc chit va viét khuyén nghi quan tri.
‘ , Cho mét bai todn c6 rang budc <, >, = va mot bién tu do; chuyén vé
Bai 4.2N - Chuyén dang ; . 3 ¥ - L, o
dang chinh tac va chuan tac, chi rd bién phuy, bién du va bién gia.
. Giai mot bai toan t6i da hoa bang bang don hinh; giai thich y nghia
Bai 4.3N - Don hinh Max y .
cua ting bién vao va bién ra.

Bai 4.4N - Truong hop dac = Tao hoac tim mdt mo hinh c6 nhiéu nghiém t6i uu, vO nghiém hodc

biét khong bi chan; giai thich thong diép quan tri.
Bai 4.5N - So sanh véi Giai cing mot bai toan bang don hinh tha cong va Excel Solver; so
Solver sanh két qua va néu y nghia ciia rang budc chit.

M.Econ Dang Thien Tam 61



KHUNG DIEN GIAI KET QUA QUY HOACH TUYEN TiNH

Khi trinh bay két qua mot bai todn quy hoach tuyén tinh, khong nén chi ghi nghiém va gia tri ham
muc tiéu. Can chuyén két qua toan hoc thanh mot thong diép quan tri rd rang. Khung dién giai dudi

day co thé sir dung théng nhat cho cac vi du va bai tap trong Chuong 4.
Badng 4.28. Khung dién gidi két qud quy hoach tuyén tinh

Buéc dién giai Noi dung can néu Cau miu

Ghi 16 gié tri cac bién quyét Doanh nghiép nén san xuat 25 don vi A va

1. Néu nghiém
dinh. 20 don vi B.

2.Néugiatritéi  Ghi gid tri loi nhuan/chi _ . o
Loi nhuan toi da dat 1.600 don vi tién t¢.

uu phi/tong san lwong toi wu.
3. Kiém tra kha Xac nhan nghiém thdéa toan b0 = Phuong an khong vuot qua nguyén liu,
thi rang budc. thoi gian va cong suat.
4. Poc rang budc | Xac dinh rang budc c¢6 sb du Nguyén liéu va thoi gian 13 hai ngudn luc
chat bang 0. nut thit.

, - Cong suat may con du 10 don vi, chua phai
5. Poc so du Xéc dinh nguon lyc con thura.

nut thit.

] | ) Muon tang 191 nhuan, nén xem xét tang
] \ Chuyén nghiém thanh quyét . -
6. Khuyén nghi \ \ | nguyén liéu hodc thoi gian gia cong trude
dinh hoac goi y quan tri.

khi dau tu méy moc.

Thong diép két luan can nhian manh khi giang Chuwong 4

Quy hoach tuyén tinh 1a céng cu hd tro ra quyét dinh trong diéu kién ngudn luc hitu han. Gia
tri ctia phuong phap khong chi ndm & viée tim ra mot con s6 tdi wu, ma con nam ¢ kha nang
chi ra rang budc nao dang giéi han hé thdng, ngudn luc nao con du, va mo hinh c6 dang phan
anh dng thyc té hay khong. Vi vay, moi két qua tdi uu déu can dugc doc cing bdi canh quan

tri, gia dinh md hinh va chét lugng dir liéu dau vao.
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