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TOM TAT

Trong nghién civu nay, chiing t6i xdy dwng mé hinh thiét ké chudi cung irng don scn
phdm, theo thoi gian, trong d6 cdc nha mdy sdn xud't va cdc tong kho dwoc quyét dinh
mo hay khong tai nhiing vi tri lya chon trudc. Voi méi don vi kinh doanh dwoc mé chiing
ta sé kiém sodt cong sudt van hanh. Néu don vi kinh doanh nao van hanh duwéi miic yéu
cau thi don vi dé phai tra chi phi (chi phi phat), va chi phi nay sé lam gia tang tong chi
ciia ham muyc tiéu. Néu nhu cau cé xu huéng giam hodc thay doi thi tong phi sé tang do
phi dau tw va phi vin hanh tang. T hong tin nay sé giup cdc nha dau tw va nha quan Iy
ddnh gid hiéu qua van hanh ciia chudi cung g ciia ho hodc cé thé xem xét chinh sdch
thué ngoai. Mo hinh dwoc xdy dung theo bai toan quy hogch nguyén hon hop, trong do
ham muc tiéu la cuee tiéu tong phi bao gom phi van chuyén, phi ton kho, phi dau tu cdc
don vi kinh doanh va chi phi van hanh duoi mirc van hanh cho phép. Dua trén cdu tric
ciia mé hinh, chiing t6i phdi dwa thém mét s6 rang budc phu trudc khi ap dung giai thudt
Lagrange dé giai. Két qua tinh toan va giai thudt cua dé nghi ciia mé hinh dwoc so sanh
Véi 101 gidi toi wu tir phan mém LINGO.

Tiur khéa: chu,01 cung Ung, cong suat van hanh, quy hoach nguyén hdn hop, giai
thuat Lagrange, thiét ké mang.

ABSTRACT

In this paper, we deal with a single-item, multi-period capacitated facility location
problem where manufacturing plants and distribution centers are decided to be opened or
not at the pre-determined potential sites. At each opened facility, we control operational
level. If the opened facility operates at a lower minimum requirement volume then
penalty cost will occur and add to objective value. If the demand is decreased or
fluctuated then the total cost is increased because of opened facilities and operational
costs. This information helps the investors and managers to evaluate performance of
their SC network system or use outsourcing facilities. The problem is formulated as a
mixed integer linear programming (MILP) model with the objective is to minimize the
total cost, including transportation cost, inventory holding cost, fixed costs for opening
facilities, and penalty costs. Based on the specific structure of the developed model,
we need one additional constraint set before using Lagrange relaxation algorithm
for solving the problem. Numerical experiments are then conducted to compare the
solution of the proposed approach as opposing to the optimal solution obtained by the
commercial Lingo solver.

Keywords: supply chain, operational capacity, mixed integer linear programming,
Lagrange relaxation, network design.

12 Truong Dai hoc Bach Khoa, Dai hoc Qu(fc Gia TPHCM.
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1. GIOI THIEU

Trong hoat dong kinh doanh hién dai,
chung ta biét rang chudi cung tmg tich hop
va két ndi tat ca cac chirc nang kinh doanh
trong doanh nghiép nhu cung tmg, nguyén
vat lidu, ké hoach san xuat, san xuat san
pham, van chuyén va ban hang (Chan va
cong su, 2003, va Stadtler, 2005). Piéu
nay nhan manh vai tro ctia chudi cung tng
trong cac hoat dong kinh doanh. Trong thi
truong canh tranh toan caungay nay, nhiing
nha dau tu va nha quan 1y c6 nhiéu quan
tam dén chudi cung tng cua ho (Simchi-
Levi va cong su, 2000, Blackhurst va cong
su, 2005). Do d6, van hanh chudi cung ting
dong vai tro vo cung quan trong trong hoat
dong kinh doanh. Theo Chan va Qi (2003),
xdy dung chudi cung mg hoat dong hiéu
qua 1a mdi quan tdm cua cac nha quan ly
va cac nha dau tu, do vay, bai toan lién
quan dén linh vyc ndy ngay cang pho bién.
Tuy nhién, do tich hop cac thanh phan va
chirc nang van hanh lam cho chudi cung
ung tréd nén phuc tap, vi vay, nghién ctru
vé linh vuc ndy hién nay van con gia tri
va hap dan cc nha nghién ciru va dau tu.
Mic du vay, theo Lan va cong sy (2013)
thi nghién ctru vé linh vuc nay ¢ Viét Nam
cling con nhiéu han ché.

Dé hd trg cho chudi cung mg trong
cac hoat dong va nhitng chién lugc dai han
mot cach higu qua, bai toan thiét ké chudi
cung ung phai dugc quan tam nghién ciu
lién quan dén cac bai toan thyc té, dac biét
d6i voi toan lya chon va phan bo ngudn
luc khi xdy dyng chudi cung ung. Mot
trong nhiing cong trinh tién phong ddi véi
bai toan lya chon va phan b6 ngudn luc
duoc Geoffrion va Graves cong bd vao
ndm 1974. Trong nghién ctu cia minh,
Geoffrion va Graves da thanh cong véi mo
hinh quy hoach nguyén hén hop dé thiét
ké mang lugi phan phdi cho bai toan da
san pham, tng véi ting thoi doan. Ham
muc tiéu cua nghién ctru nay la cyc tiéu
hoa tong chi phi cia hé thong bao gom phi
van chuyén, phi dau tu cac tong kho. Giai
thuat Benders decomposition dugc dung

dé giai quyet mo hinh toan va cung cap 10
giai. Tiép tuc voi quan diém nghién ciru
nay, Pirkul va Jayaraman (1998), Mazzola
va Neebe (1999) ciling nghién ctru bai toan
thiét ké cho mang cung ung da san pham,
tung thoi doan, tuy nhién, nhitng nghién
ctru ndy dung giai thuat Lagrange dé giai,
trong d6, bai toan gbc dugc phan thanh »
bai todn nho tng véi mdi téng kho va nha
may bé“tng cach bo di mot sd bo rang budc.

Trong quan 1y va van hanh chudi cung
g hién dai, nhitng nha quan 1y, nha dau
tu, va nhirng nha nghién ctiru luén phai doi
dau voi nhitng bai toan thuc té. Hién nay co
rat nhiéu mé hinh toan duoc cong bd nham
dap tmg nhimg yéu cau thuc té. Nhiéu nha
nghién ciru tap trung vao giai quyét cac
bai toan thyc té. Pién hinh nhu nghién ciru
cua Melachrinoudis va Min (2007), cac tac
gia da xay dung mo hinh tai ciu triic mang
lu6i phan phdi bang cach xem xét thong
s6 thoi gian phan phdi nhu 1a mét yéu to
chinh trong viéc ra quyét dinh. Két qua cta
mo hinh cho phép déng mot sé tong kho
hién hitu nhung kem hiéu qua, ddng thoi
cing cho phép mé mot s6 tong kho moi
khi can thiét. Twong ty nhu vay, nhiéu van
dé cu thé trong linh vuc chudi cung tmg da
duogc nghién ctru nhu: Rezaei va Davoodi
(2008) xem xét ty 1¢ phan trim phé pham
nhu 13 mot yéu té méi trong mo hinh, hodc
Bilgen va Ozkarahan (2007) phat trién mo
hinh quy hoach nguyén hon hop cho bai
toan san xuat san pham ngil coc va bai
toan van chuyén hang héa véi sb luong
lom. Gan day, Dondo va cong su (2011)
cuc tiéu hoa tong chi phi van chuyén bang
cach xem xét bai toan vé duong di theo
cross-docking trong nghién clru cia minh.
Lee va cong su (2010) cling xem xét quyét
dinh vé 16 trinh trong mé hinh quy hoach
nguyén hdn hop dbi véi bai toan phan bo
cac don vi kinh doanh, mé hinh nay rat
hitu ich véi cac don vi kinh doanh la déi
tac thir ba trong hoat dong logistics (third
party logistics — 3PL). Bén canh do, mot
huong nghién ctu khac ciling thuc dung,
gidi quyét nhiing tinh huéng thyc té nhu
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Eksioglu va cong su (2006) xem xét murc
t6n kho ciing nhu chi phi ton kho trong van
hanh tai cubi mdi thoi doan trong mo hinh
thiét ké chudi cung tmg. Hinojosa va cong
su (2000, 2008) cling xay dung md hinh
quy hoach nguyén hdon hop cho bai toan
thiét ké mang cung g cho bai toan da san
pham nhiéu giai doan, va cac murce ton kho
tai moi thoi doan. Thém mot yeu td thuc
té nhu dic tinh chét luong san phém duoc
xét dén trong nghién ctru cua Das (2011),
mo hinh ndy cung cap mot thii tuc can thiét
trong quy trinh giam sat chat luong. Ngoai
ra, mic cong suat cua don vi kinh doanh
khi dau tu ciling 1a yéu t6 thuc té khi xem
xét thanh 1ap chudi cung Gng. Diéu nay
dugc thé hién trong nghién ciru ctia Amiri
(2006), nghién ctru nay thanh cong trong
viéc xay dung mo hinh quy hoach nguyén
hdn hop, trong d6 d6i voi mot don vi kinh
doanh duoc xem xét v6i nhiéu mirc cong
suat khac nhau, nhung mé hinh nay chi
xem xét chon mot mue dé dau tu khi don
vi kinh doanh d6 dugc xem xét thanh lap
trong hé théng.

Theo nhiing phan tich va nhan dinh
nhu trén, chiing ta biét ring hién nay nhiéu
yéu t6 thuc té di dwoc xem xét khi xdy
dung mo6 hinh nhu nhiéu thoi doan, muc
tdn kho cua cac don vi kinh doanh khi van
hanh tai mdi thoi doan, thoi gian giao hang,
16 trinh giao hang, dic tinh chit luong,
cling nhu thoi gian xem xét mé céc don
vi kinh doanh tai thoi diém thich hop.,...
tuy theo nhing bai toan cu thé. Trong thyc
té, chung ta thay rang, cac nha dau tu va
cac nha quan 1y cb ging kiém soat muc
van hanh tai mdi don vi kinh doanh dang
van hanh. Néu mot don vi kinh doanh van
hanh dudi mic van hanh yéu ciu thi hé
thong s& kém hiéu qua. Véi nhimg dang
nhu cau giam, nhitng mé hinh da cong bo
thi nhitng don vi kinh doanh s€ dugc mé
ngay tir dau, nhu vy, khi nhu cau giam
nhiing don vi kinh doanh nay s€ kém hi¢u
qua. Piéu nay s& lam lang phi dau tu va
van hanh. Do d6, nghién ctru ndy s€ nhan
dién va giai quyét van dé nay, dem lai hiéu
qua kinh doanh cho cac nha dau tu.

Trong nghién ciru nay, ching toi xay
dung mo hinh toan quy hoach nguyén hon
hop cho bai toan thlet ké chu01 cung Ung,
trong d6 mot sb yeu td thuc té van hanh sé
duoc xem xét dé mo hinh thyc té hon. M
hinh gitp hd tro cho cac nha quin 1y va
dau tu ra quyét dinh trong viéc: (1) Pon vi
kinh doanh nao nén dugc mo trong nhirng
dia diém tiém nang xac dinh trudc; (2) tai
mdi thoi diém van hanh, mot don vi kinh
doanh da dugc ma, hé théng s& kiém soat
don vi kinh doanh nay van hanh hiéu qua
hay khong. Ham muyc tiéu cia m6 hinh cyc
tiéu hoa téng chi phi, trong do bao gom
chi phi van chuyén, phi t6n kho, phi dau
tu cac don vi kinh doanh, chi phi phat
néu don vi kinh doanh nao van hanh du¢i
murc yéu cau. Chung ta dé nhan thiy diéu
nay khi dang nhu cau giam theo thoi gian,
khi d6 chi phi van hanh va chi phi dau tu
s€ gia tang. Mo hinh nay s& gitp cac nha
dau tu va quan ly nhan dién van dé nay va
co thé dua ra quyet dinh hop 1y, hiéu qua
vé mit kinh té, trong mot so truong hop
thué ngoai c6 thé 1a mot giai phap gitp
giam chi phi dau tu cho cac don vi kinh
doanh trong hé¢ thong. Diéu nay lam cho
mo hinh chung t61 khéc biét so voi nhing
mo hinh di dugc cong bd nhu Hinojosa
va cong su (2000, 2008), Eksioglu va cong
su (2006), Amiri, (2006), ... Bé c6 dugc
101 gidi nhanh chong va hiéu qua chiing t61
st dung thuat toan Lagrangian, thuat toan
nay dua trén viéc tiét giam cac rang budc
dé co6 thé phan mo hinh ban dau thanh 2
bai toan nho va chung ta c6 thé giai mot
cach dé dang, tir két qua cia cac bai toan
nhoé chiing ta ciing dé dang c6 duoc 10 giai
cho bai toan ban dau dua trén giai thuat dé
nghi.

2. MO HINH TOAN

Pé thuan tién hon trong vi¢c xay
dyng mo hinh va giai thuat nhiing phan
tiép theo trong nghién ctru nay, ching toi
st dung nhitng nhitng bo bién, tham s6 va
chi s6 nhu sau:

2.1. Nhém cac chi sb:



TAP CHI KHOA HOC TRUSNG BAI HOC M3 TP.HCM - SO 9 (1) 2014 31

i tap chi sb cac nha may san xut
tiem nang i=1,2,..,/

j tap chi sb cac tong kho tiém ning
j=12,.,J

r tap chi sb cac daily r=12,.,.R

k tap chi s6 cac san phém k=12,..K

t tap chi sb thoi doan ¢r=1,2,...T

2.2. Nhém céc tham so:

T thoi gian van hanh (thé hién truc
thoi gian)

f, dinh phi khi mé& nha may tha i
trong h¢ thong

£ dinh phi mé tong kho ; trong
hé thong

¢y chi phi van chuyén 1 don vi san
pham £ tr nha may i dén tong kho ;
trong mot thoi doan
(" chi phi van chuyén 1 don vi san
pham k tur tong kho j dén dai ly r trong
mot thot doan

C

p, chi phi san xuat don vi cta san
phdm £ tai nha may i

h, chi phi ton trit don vi cia san
phdm k tai nha may i trong mt thoi doan

A chi phi ton trit don vi cia san
pham k taitong kho ;j trong mot thoi doan

A2 chi phi ton trit don vi cla san
pham £k tai dai ly » trong mdt thoi doan

d,, nhu cau san pham k d6i véi dai
ly r tai thoi diém ¢

w, muc cong suat van hanh cia san
pham k tai nha may i

w) mic cong suat van hanh (sirc
chtra) ctia san pham £ tai tong kho ;

2.3. Nhém céc bién quyét dinh:

X tépg san pham & chuyén tir nha
may i dén tong kho ; trong thoi doan ¢

Yo tong san pham & chuyén tir tong

kho j dén dai ly r trong thoi doan ¢

Z,, bién [0, 1] (binary) thé hién hodc
nha may / van hanh tai thoi di€ém ¢ hoac
khong

Z') bién [0, 1] thé hién hodc tong
kho ;j van hanh tai thoi diém ¢ hodc khong

V,, tong san lugng sin phdm k san
xuat tai nha may i trong thoi doan ¢

0, tong san lugng san pham k ton

kho tai nha may i trong thoi doan ¢
0" tong san luong san pham & ton

Jkt
kho tai tong kho  trong thoi doan ¢

Q' tong san luong san pham & ton

kho tai dai ly » trong thoi doan ¢

Trong nghién ctru nay, mo hinh todn
cho bai toan thiét ké hé thong chudi cung
ung dya trén mot so gia thiét nhu sau:

i) Néu mot nha may hodc téng kho
khi dugc mo tai thoi diém nao do thi no sé
khong bi dong sau do;

ii) Tt ca cac loai chi phi ap dung cho
mo hinh déu duogc xac dinh trude, nghia
1a chi phi m¢ nha may hodc tong kho, chi
phi san xuat don vi, chi phi bao quan va
chi phi phat sinh déu dugc khao sat va biét
trudc;

iii) TAt ca cac muc ton kho ban dau
tai cac don vi kinh doanh (nha may, tong
kho va dai 1y) déu bang khong;

1v) Surc chtra hang hoéa tai cac dai 1y
da 16n dé co thé dap ung cac don hang
(nhu cau).

Duya trén céc gia thiét, cac chi s6, cac
tham so cling nhu céc bién quyét dinh, mo
hinh toan chi tiét dugc xay dung va trinh
bay nhu sau:
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Trong mo hinh trinh bay ¢ trén, ham
muc tiéu (1) 1a cuc tiéu hoa tong chi phi
van hanh trong d6 bao gom tong chi phi
van chuyen tur nha may dén tong kho; tir
tong kho dén dai 1y; tong dinh phi khi mé
nha may; téng dinh phi dé m¢ tong kho;
tong chi phi san xuét tai cic nha may duoc
mo; va tong chi phi bao quan hang hoa tai
cac nha may; tong kho va dai 1y.

Céc bd rang budc duoc dién giai nhu sau:

+ b rang budc (2) dam bao nhu cau
san pham luon dugc dap ung tir cac dai ly
tuong ng,

+ b6 rang budc (3) thé hién rang budc
vé cong suat van hanh tuong ung véi ting
loai san phdm cua nhitng nha may khi
duoc ma,

+ bo rang budc (4) dam bao tong
san lwgng hang hoa chuyén di tir nha
may dén céac tong kho khong duogc vuot
qua tong san lugng san pham dang co
tai nha may do (not exceed the on-hand
inventory),

+ b6 rang budc (5) dam bao tong san
luong hang hoa luu trit tai tong kho khong
duoc vuot qua muc cong suat toi da cua
tong kho d6 tai bat ky thoi diém nao,

+ b6 rang budc (6) dam bao tong san
luong hang hoa chuyén di tir tong kho dén
cac dai Iy khong duoc vuot qua tong san
pham dang ¢ tai tong kho do,

+bd rang budc (7), (8), va (9) lanhling
rang budc vé can bang clia dong san pham
dén va di tai dai ly, tong kho va nha may,

+ bd rang budc (10), va (11) dam bao
rang nhimg nha may hoic tong kho khi da
dugc mo thi sé khong bi dong sau do,

+ cac b rang budc con lai (12), (13),
(14), (15) 1 nhitng bd rang budc vé bién
ctia bai toan quy hoach tuyén tinh.

That ra, d6i v6i bai toan ban dau da
trinh bay & trén dang ton tai mot s6 bo rang
budc long (redundant constraints), nhitng
rang budc nay phai dugc loai khéi mé hinh
dé giai thuat nhanh va hiéu qua.

Xét bo rang bude (8), (9), va (10) thé
hién ham cén7 bang muc ton kho tai dai ly,
nha mé;/ va tong kho tuong ng:

(z>_z ot ((2t>1)_d” VreRVteT,

0,=V,+0,— ZXW Viel,VteT, va
j=1

0y = ZX +0%, z v VjeJVieT,

Nhitng phuong trinh nay c6 thé dugc
Viét lai nhu sau:
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Chang ta biét rang 9. ,0, 0 1a
nhiing gid tri duong, va nhu vay, nhiing
phuong trinh nay duoc viét lai dudi dang
bat phuong trinh nhu sau:

0%, +>Y,, >2d, VreRVteT,

jr[ -

J
> X, <V, +0,., VielVteT, va

R 1
)
2 Y.< ZX i T

VielJ,VteT,

Nhitng bat phuong trinh nay chinh la
nhitng bd rang budc (2), (4), va (6) tuong
ung. Do vay, b rang budc (2), (4), va (6)
tr¢ thanh b rang budc long, va dugce loai
b6 khoi mo hinh ban dau. Diéu nay lam
cho md hinh ban dau tré nén don gian
hon, va hoan toan c6 thé 4p dung giai thuat
Lagrange dé xac dinh 10i giai ddc biét cho
céc bai toan 16n, va dugc dé cap trong phan
tiép theo trong nghién ciru nay.

3. GIAI THUAT LAGRANGE
CHO MO HINH

Chung ta biét rang mo hinh _nay la
dang bai toan quy hoach nguyén hdn hop,
va mat nhiéu thoi gian dé tim 10i giai, dic
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biét ddi voi nhimg bai toan 16n. Do do, Trudce khi ap dung giai thuat Lagrange,
giai thuat Lagrange s€ dugc sir dung trong md hinh trong nghién ctru nay s€ dugc thay
nghién ctru ndy dé xac dinh 10i giai. Chiing ~ doi dé dé dang xac dinh 10i giai hon.

ta hoan toan c6 thé tham khao thém vé Trude tién, ching ta xem xét b rang
giai thudt nay trong nghién ctru cua Fisher buoe (10), nhu sau:

(1981).

“>—Z X, +0%, z ' VjeJVieT,

Luu ¥ rang 0% =0, va nhu vay, bd rang bude (10) co thé duoc viét lai nhu sau:

4 R 4 R 1 R
QJ(IZ) _QJ(II) +ZXU2 _ZYJVZ = ZXijl _ZY/rl+ ZXyz _ZerZ
=1 r=l1 i=1 r=l1 =1 r=l1
1 2 l R 2 l l
=22 X =2 2.V
i=l r=1 r=1 r=1

/I 3 R 3
RIS DS NAS DIES ) 38

Mot céch téng quét ta duoc,

m_zzx zz e VjeJVieT, (19)

i=l 7=l r=1 r=1

Chung ta thay rang bo rang budc (19) dam bao rang tai mdi tong kho j, murc ton
kho san pham tai moi thoi doan ¢ bang véi tong san pham tich Ity dugc nhan tir nha may
san xudt trir cho tong san pham tich lity phan phdi tir tong kho j dén dai ly.

Tu phuong trinh (19), ching ta cling c6 thém:

T 1

00 =333 8,33 | vies

t= t=1 i=l =1 r=1r
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Mot cach tong quat ta duoc,

(20)

r=1

ZQ(”—ET:T t+1) [Z i Z ﬂ,j Vield

Dung phuong trinh (20), thanh phan chi phi lién quan dén tong phi ton trir tai tong
kho trong tong chi phi c6 thé duoc dién ta nhu sau:

J T R
LR WIDACET) DSl
Jj=1 t=1 Jj=1 t=1 i=1 r=1
I J T (1) J R T (1)
:Zzz (T-t+1)h" X, zzz (T—t+1)h"Y,,
Chung ta luu ¥ rang bo rang budc (5) co thé duoc viét lai thong qua biéu thic (19)
nhu sau
1 (1) 1 Rt
> X, 20 (35 %, -3 50, |

ZX +0'., —wdl, Z =
i=1 =1 r=1 r=1

Jt
¢-1

=33, w1, 2= 5y,

7=1 r=1 =1

21)

-1

(22)

AMN

Il
—

1

Dua trén nhitng phan tich trén day,
chung ta nhan thiy rang, bd rang budc
(10) c6 thé dugc chuyén doi thanh phuong
trinh (19). Thém vao do, chung ta st dung
phuong trinh nay cho phuong trinh (21)
va (22), by phuong trinh nay da dugc thay
thé trong ham muc tiéu ban dau. Do d6, bd

\].—

—iii(T t+1)A"Y,, +22h<2>fo> +>3 4,

j=1 t=1

r=1 t=1

~

rang budc (10) s€ duogc loai bo trudce khi ap
dung giai thuat Lagrange.

Do viy, khi st dung bd nhan t
Lagrange A, cho b rang budc (5), ham
muc tiéu cua mo hinh s& dugc viét lai dudi
dang nhan tr Lagrange (L) nhu sau:

ﬂ
7~/ N\
D1~
D1~
e
|
=
=
N
=
Nl
. ~
Q_/

i=l 7=l r=l =1

<
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Bai todn (L) c¢6 thé dé dang duoc phan tach thanh 2 bai toan nho (L1) va (L2) nhu sau:

Bai toan 7 (L1):

MznZLl—ZZZ{c DY h‘”}

i=l j=1 t=1
1

(23)

DN WICETINED DRI DATES DALY

i=l t=1 i=l t=1

i=l t=1 i=l t=1

Céc rang budc (3a, 3b, 3¢), (9), (11), (12), (15), va (17).

Bai toan 2 (L2):

(24)

N RTINS 3) AT/ 3) Y o

Cac rang budc (7a, 7b, 7c), (8), (13),
(14), (16), va (18).

Vo1 viée chon gié, tri‘ cua nhan tr
Lagrange /ljl, chung ta thay rang gia tri cia

Do vay, gia tri cua ham muc tiéu ban
dau duoc chap nhan khi va chi khi ching
ta co dugc 101 giai kha thi cia 2 bai toan
nho. Tuy nhién, véi cdu triic ciia 2 bai toan
nho thi 161 giai kha thi khong dugc dam
béo, diéu nay s& dugc dé cap & phan tiép
theo.

Xem xét bai toan / (L1), chung ta dé
dang nhén thay khong c¢6 b rang budc nao
dam bao cho bo blen Z. nhan gia tri dwong.
Diéu nay dan dén tat ca cac gia tri cua bd
bién Z sé bang khong (zeros) khi bai toan

r=1 t=1

ham muc ti€u ban dau co6 thé duoc xac

dinh thong qua 101 giai cua 2 bai toan (L7)
va (L2) nhu sau Z=Z1+Z22, trong do:

[T I T [T
z(t 1))+zchiUit +Zzinn +ZzhiQit
il =l izl =1 =l =1
9
T T

2 )+ T U+ Y S M0

Jj=1 t=1 r=1 t=1

1 dugc giai. Khi d6 tat ca cac bo bién con
lai déu bang khong, va nhu vay, gid tri
ham muc tiéu ludn ludn bing khong. Dé
d6i pho véi van dé nay, dbi v6i bai toan I
yéu ciu c6 thém nhing bo rang budc mai
dé dam bao bai toan / ludén luon kha thi.
B rang budc nay dugc xac dinh nhu sau:

B0 rang budc tll%ém:
t

(25)

B9 rang budc nay s€ duoc thém vao
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bd rang budc trong bai toan I (LI), voi
rang budc nay dam bao rang, tai bat ky
thoi diém ¢ nao, tong san pham san xuat
tich lily chuyén di tir nha may dén céc tong
kho ludn luén 16n hon tong nhu cau tich
Iy tai cac dai ly.

4. THUAT TOAN CHO MO HINH

Gidi thuat Lagrange dugc ap dung
nhu sau:

Buée 0: gia tri ban dau

Gén gia tri ban dau cta bd nhan tu
Lagrange (/1]. ) bang khong,

Gan gi tri ban dau cua nhén tir step
size 6=2,

Gan gia tri ban dau cua tham sb
MaxNon - gia tri 16n nhat ctia budce 1ap lién
tieép ma gia tri ham muc tiéu khong dugc
cai thién (MaxNon=75),

Gan gié tri ctia tham s Maxlter - s6
budc 1dp 16n nhat cua giai thuat
( MaxlIter =200),

Gan gia tri ban dau cua chi sd budc
lap bang 1 (Iter = 1),

Gan gia tri ban dau cta tham s6 budc
1ap khong cai thién bang khong ( Non =0),

Gan gia tri ban ¢au cho ham muc tiéu
Z(Best) - gia tri tot nhat cua ham muc ti€u
ma giai thuat nhan duogc.

Buoc 1: Giai bai todn [ va 2

Xac dinh 101 giai cua ca hai bai toan
(L1)va(L2).

Buoc 2: Xac dinh va cap nhat gia tri
ham muc tiéu

Xac dinh giad tri ham muc tiéu hién
tai cua bai todn ban dau [Z = Z1+ Z2], va gia
tri ham muc ti€u cua giai thuat Lagrange
[Z(L)=Z(Ll)+ Z(L2)],

IF [Z<Z(Best)] THEN {assign
Non=0, and IF the relaxed constraint sets
(5) s satisfied THEN [Z(Best) = Z], goto step
3; ELSE goto step 3} ELSE (Non = Non+1),
goto step 3.

Buoc 3: Cap nhat gid tr1 nhan tu
Lagrange

If Non = MaxNon Then (6 =6/2) and
(Non=0),

Cap nhat gia tri cua step size hi¢n tai
(Stepsize,,, ) theo cong thirc

[Z(L)—Z(Best)]

Stepsize,,, =

Céap nhat nhan to Lagrange

~
~

R
(Z’_jt )(Iter+1) = (/ljt )Iter + (StepSizelter) z Z Xijz’ - Wdl/ Zj(tl) Z Y;” j

i=l 7=1

Buée 4: Kiém tra diéu kién ding

if [Iter = Maxlter then stop; else
Iter = Iter +1, goto step 1.

5. KET QUA TiNH TOAN

Trong phan nay, ching toi kiém
chirng giai thuat thong qua mdt so bai toan
ung dung nhu trong bang 5.1, bén canh do,

e —wdl AR

J Tt

R 1 2
2 Y]

r=1 =1

t-

r=1 r=1

chung t61 cling dung phan mém LINGO dé
giai va so sanh két qua. Ching toi kiém tra
3 nhém mdi nhom 5 bai toan, twong tmg
v6i gia tri ctia cac chi sd 7, J, R, va T; va sb
bién ciing nhu trong bang 5.1. Trong do:
(i) tir S1 dén S5 1a nhom bai toan nho; (ii)
tir M1 dén M5 1a nhom bai toan vira; (iii)
tir B1 dén BS 1a nhom bai toan 16n .
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Bang 5.1. Mot s6 bai toan wng dung

Bai toan Sf),lu’qng | J R T
Bien* Rang bugc
S1 144 (54) 121 3 3 3 3
S2 168 (63) 138 4 3 3 3
S3 288 (96) 216 4 4 4 4
S4 500 (150) 340 5 5 5 5
S5 792 (216) 492 6 6 6 6
M1 1664 (384) 880 8 8 8 8
M2 2080 (480) 1104 8 8 8 10
M3 2340 (540) 1222 10 8 8 10
M4 2780 (600) 1360 10 10 8 10
M5 3000 (600) 1380 10 10 10 10
Bl 4500 (900) 2080 10 10 10 15
B2 9000 (1350) 3120 15 15 15 15
B3 13425 (1800) 4086 20 20 15 15
B4 26850 (2700) 6090 30 30 20 15
BS5 34950 (3150) 7130 30 40 20 15

(*: Gid tri bén ngoai la tong so bién, gia tri trong ngodc la so bién nguyén)

Tat ca cac bai toan déu duogc giai
bang phan mém LINGO va giai thuat dé
nghi cua ching t6i, viéc gidi nay duogc
thuc hién trén may tinh c6 thong sb sau:
core™2 CPU, 1GB RAM, va phan mém
LINGO9.0. Déi véi 1oi giai c6 duoc theo
chuong trinh LINGO thi lo1 giai c6 dugce
nghi trong nghién ctru nay khong dam bao
tinh toi wu, do vay chung toi phai so sanh
két qua gitra 2 phuong phép.

Két qua tinh toan chi tiét vé gia tri
tong phi ctia ham muc tiéu va thoi gian

chuong trinh méy tinh cta ca phan mém
LINGO va giai thuat dé nghi duoc tom tat
trong bang 5.2. Trong bang 5.2, cit (2) va
(3) trinh bay gia tri cua ham muc ti€u tur
LINGO va tu giai thuat twong ing; cot (4)
trinh bay ty 1& phan trim chénh léch giira
2 gia tri ham muc ti€u trong cdt (2) va (3);
ot (5) va (6) thé hién thoi gian tinh toan
(thot gian chay chuong trinh) cia LINGO
va giai thuat twong ung. Véi két qua trong
bang nay thi gia tri ham muyc tiéu tir phan
mém LINGO (c6t 2) néu c6 1 gia tri toi uvu.
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Bang 5.2. Bing tom tat két qua tinh toan

Gia tri Gia tri Chénh léch | Thoi gian Thoi gian

Bai toan | ham muc tiéu | ham muc tiéu (%) LINGO Giai thuat

(LINGO) (gidi thuat) (hh:mm:ss) | (hh:mm:ss)
) 2) (&) @ &) ()
S1(*) 753690 761370 1.01 00:00:02 00:00:03
S2 1031250 1048640 1.69 00:00:02 00:00:03
S3 1255230 1264440 0.73 00:00:03 00:00:05
S4 1609860 1625700 0.98 00:00:25 00:00:15
S5 2450400 2478350 1.14 00:02:15 00:01:03
M1 4752980 4146610 1.40 00:04:36 00:01:14
M2 9322340 9424740 1.10 00:10:55 00:02:24
M3 10261028 10362600 1.00 00:13:33 00:03:02
M4 11221804 11322610 0.90 00:17:45 00:03:33
M5 8207840 8273485 0.80 00:22:11 00:04:25
B1 9547450 9607135 0.63 03:52:12 00:09:35
B2 18859176 18998250 0.74 12:03:56 00:12:43
B3 18155338 18212230 0.31 24:37:23 00:18:17
B4 N/A 20390220 N/A N/A (*%*) 00:23:36
B5 N/A 290565420 N/A N/A (*¥%) 00:29:53

(**: Thoi gian chay chuwong trinh LINGO hon 120 gio)

Vi két qua cta nghién ciru trong
bang 5.2, chung t6i c6 thé két luan ring
thuat toan dé nghi ciia ching toi so sanh
voi ket qua c6 duoc tur LINGO 1la dat yeu
cau vé hiéu qua chat luong cua 10i giai
trong hau hét cac bai toan (S1 dén B3).
Ngoai trtr nhitng bai todn nho, giai thuat
ciia ching t6i hiéu qua hon LINGO dbi
v6i nhimg bai toan con lai vé kha ning
c6 duoc 101 giai va thoi gian chay chu’O‘ng
trinh. Dic biét d6i voi 2 bai toan cudi cung,
g1a1 thuat ctia ching toi c6 thé cung cap 101
giai chap nhan dugc, trong khi phan mém
LINGO chay hon 120 gi¢ van chua cho
két qua cu the Xet bai toan S1 (*) trong
bang 5.2, néu dang ciia nhu cau la giam
trong tuwong lai, dong thoi gia tri chi phi
phat cao, chung ta dé dang nhan thay rang
gia tri ham muc ti€u tang dén 1300290.
Bé1 vi 161 giai khi do, chung ta mé nhitng
don vi kinh doanh ngay tir dau, va sau khi
tra nhiéu chi phi phat, tong chi phi chung
s& cao. Thong tin nay rat hiru ich ddi véi
ngudi dau tr va ngudi quan 1y trong quyét

dinh mé& cac don vi kinh doanh hay dung
chinh sach thué ngoai khi can thiét dé mang
lai hiéu qua kinh té, day ciing 1a diém khéc
biét 1o6n cua mo6 hinh nay véi nhitng mo
hinh di dugc cong bd trude day.

6. KET LUAN

Trong nghién ctru nay, chung t61 da
xdy dyng mo hinh 1y thuyét quy hoach
nguyén hon hop cho bai toan thiét ké chudi
cung tmg, m6 hinh tich hop ké hoach phan
ph01 va quyét dinh van hanh. M6 hinh giai
quyét cho bai toan don san pham trong d6
quyét dinh md nha may hoic tong kho tuy
vao thoi diem can thiét. Diém khéc biét
16n nhit cia mé hinh nay voi nhitng mé
hinh khac d6 1a mo6 hinh c6 xem xét muc
van hanh ti thiéu cta nhirng don vi kinh
doanh dugc md. Thong tin ndy cho phép
nhirng nha quan 1y va dau tu danh gia hiéu
qua van hanh ciia chudi cung tmg khi thiét
ké, néu can thiét c6 thé dung chién luogc
thué ngoai. Cau triic bai toan ctia mo hinh
kha phirc tap vi s lwong 16n bién thuong
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va bién nguyén trong mé hinh (nhu trong
bang 5.1). Do do, ching t61 da xay dung
giai thuat Lagrange dé tim 10i gidi cho
bai toan thiét ké chudi cung tGng thuc té.
Theo két qua tinh toan, ching toi khang
dinh rang giai thuat ma ching t6i dé nghi
1a hiéu qua va dang tin cay, két qua duoc
kiém ching v6i phan mém LINGO, dic
biét doi véi bai toan 16mn.

Mo hinh c6 thé tng dung cho viéc
thiét ké cac chudi cung tng hang vat liéu
xdy dung (sat, thép, xi-ming), xing, dau,
nhét,... hodc cac san pham chuyén dung.
Tuy nhién, dé mé hinh c6 thé ¢ nhiing tng
dung hon niia trong thuc té, bai toan da
san pham can dugc xem xét trong nhing
nghién ctru tiép theo.
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