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TOM TAT

Trong nghién cizu nay, chung tdi phat trién tiép va mé réng nhitng mé hinh truée day, dac
biét 1a md hinh cia Puong va Bui (2014). Pé lam dwoc diéu nay, ching téi dd phdt trién thanh
céng mé hinh todn dé xay dung hé thang cung itng, trong dé viéc cap hang truc tiép ciing nhuw
mua hang tir bén ngoai hé thong da diroc xem xét. M6 hinh nay cho phép cac nha qudn Iy va dau
tir ¢6 thé mé Vira dii nguon luc (nha may va céc tong kho) dé ddp vng nhu cdu, tiét giam chi phi
ddu tw, it giam rii ro dau tw, dac biét khi nhu cau ¢é xu hwéng giam sé gdy ra lang phi dau tw
néu ching ta m¢ qué nhiéu nguon liee. Bé md hinh nay thuc hién dwoc, ching t6i siz dung khai
niém tong kho gia dé két noi tir nha may dén cac dai ly trong hé théng, véi gia thiét nang luc cua
tong kho gid bang trong tdi cia xe tdi twong 1ng. Loi thé cua md hinh nay la ching ta co thé
kiém soat s lwong xe tdi tai méi thoi diém trong hé théng. Bén canh dé, néu chiing ta thay cac
nha may trong hé thong bang nhiing nha cung cap bén ngodi, khi dé hé thong twong g Véi viéc
thué ngoai, chién liroc rat phé bién hién nay. Pdy ciing la diém thanh cong cia nghién cizu nay.
Pé kiém chizng md hinh, ching t6i so sanh loi gidi ciza md hinh nay véi mé hinh ciia Puong va
Bui (2014) véi cling tham s6.

_ Tirkhoa: Rui ro dau tu, cap hang tryc tiép, thué ngoai, chui cung ¢ng, quy hoach nguyén

hon hop.

ABSTRACT

In this research, we extended the existing models in supply chain network design,
specialized in the model proposed by Duong and Bui (2014). We succeeded in developing a
model for capacitated facility location problem, in which, outsourcing strategy and direct
shipments are considered. This model suggests that the investors can open enough facilities to
meet demand so that total fixed costs and investment risks are reduced. Thus, we employed a
dummy distribution centers (dummy DCs) to link from manufacturing plants to retailers. We
assumed dummy DCs capacities as vehicles capacity (truck load). The advantage of this model is
that we can control the number of vehicles requirement at each period. Moreover, our proposed
model can modified for outsourcing strategy by changing manufacturing plant sources to
supplier sources. This makes a difference between our model and the existing ones. For
validation testing, we compared our solutions to the solutions obtained by the proposed model of
Duong and Bui, 2014 with the same input parameters.
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1. Giéi thiéu

Theo Stadtler (2005), va Klibi va cong su
(2010) thi hé thdng cung tng tich hop va lién
két nhiéu thanh phan va chirc ning kinh doanh
trong cong ty nhu: nha cung cap, van hanh noi
bo, san xuét, van chuyén hang héa, kinh doanh
tiép thi, va khach hang,... chung ta thay rang
vai trd cia chudi cung (tng ngay cang quan
trong. Hon nita, d6i voi chudi cung ung hién
dai, nhitng nha quan 1y va dau tu di quan tim
nhiéu dén van hanh cua hé thdng cung tng cua
céng ty minh (Simchi-Levi va cong su, 2000,
Matinrad va cong su, 2013). Hon nira, theo
Baihagi va Sohal (2013) anh huong cua viéc
chia sé thong tin trén hé théng la rat Ion, dic
biét lién quan dén hiéu qua van hanh, ciing
nhu loi nhuan va chi phi cua hé théng. Tir day
chung ta thay rang viéc gia tang hiéu qua cho
hé thdng phirc tap nhu chudi cung ung 1a viéc
lam rat can thiét. Do vy, viéc nghién ctu vé
cha dé nay van rat hap dan va can thiét ddi véi
nhitng nha nghién ctu va quan ly. Gan day,
Atoei va cong su (2013) ciing nghién cau vé
do tin cay trong thiét ké chudi cung tng nham
giam thiéu kha ning phé san cua cac nha cung
cap ciing nhu hé théng phan phdi. That sy day
cling 1a van dé rat dugc quan tdm cua nhiing
nha dau tu trong viéc phat trién va van hanh hé
thdng. Viéc giam rii ro dau tu ciing 1a mot
phan trong van dé tranh lang phi dau tu c6 the
din dén pha san, va trong nghién ctu nay,
ching t6i giup cac nha dau tu c6 thé kiém soat
dugc viéc mé nhiing don vi kinh doanh (nha
may, tong kho) vira da cho hé thong bang cach
cap hang tryc tiép va thué ngoai, giam thiéu
duoc rii ro dau tu, va ddy ciing 1a diém thanh
cbng cua nghién ctu.

Trong thuc té chlng ta thiy riang, nhitng
nha quan 1y va dau tw mong muén c6 duoc
mot hé thdng van hanh hiéu qua trong chién
luoc dai han. Piéu nay dugc dam bao hon vai
bai toan thiét ké duoc xem xét, danh gia mot
cach nghiém tdc. Chu dé nay ciing that su thu
hit nhiéu nha nghién ctru nhu Geoffrion va
Graves (1974) l1a méot trong nhirng cdng trinh

tién phong trong chi dé thiét ké mang cung
ung. Trong nghién ctru d6, nhom tac gia da
xay dung mo hinh thiét ké cho bai toan da san
phiam nhung dap Gng ting thoi doan mot.
Tiép tuc véi y tuong nay, Pirkul va Jayaraman
(1998), Mazzola va Neebe (1999) ciling giai
quyét bai toan thiét ké mang cung ung cho
tung thoi doan, tuy nhién, giai thuat cho bai
todn nay la giai thuat Lagrange chia nho bai
toan bang cach loai bo mot sé rang budc, kiém
tra lai nhitng rang budc nay khi bai toan da co
loi giai. Gan day, Shankar va cong sy (2013)
4p dung mo hinh da muyc tiéu dé giai quyét bai
toan don san pham trong hé théng. M6 hinh
da muc tiéu ciing rat hiru ich ddi véi nhitng
nha quan 1y va dau tu dé lya chon.

Xu huéng phét trién cia nhitng nghién
ctu vé linh vyc chudi cung ung gan day co
thé tim thay trong nhitng nghién ciu tong
quan cua Klibi va cong su (2010), Arabani va
Farahani (2012), Matinrad va cong su (2013),
va Farahani va cong su (2014). Cac nghién
ctiu trén day chi ra rang cac nha nghién cau
hién nay da va dang ¢ gang phat trién nhitng
mo hinh phuc tap dé cé thé tong quat hda khi
ap dung trong thuc té. Mot s6 xu huéng
nghién ctu c6 thé duoc dan chimg nhu sau:
tiép can theo hé thong dong, quy hoach da
muc tiéu, dap tng nhu cau thay doi, dap ung
nhiéu thoi doan, da 16p, da san pham,... Tat
nhién, nhitng mé hinh dang nay doi hoi nhiing
giai thuat phuc tap dé xac dinh 1oi giai. Tuy
vay, trong quan ly va van hanh chudi cung
tng hién dai, nhitng nha quan 1y, dau tu va
nghién ciru can phai giai quyét nhitng van dé
cu thé lién quan dén chudi cung tng cua
minh. Trong rit nhiéu tinh huéng thuc té,
nhitng nha dau tu can nhiing mé hinh cy thé
véi nhiéu yéu t thuc té dugc xem xét lién
quan dén nhiing van dé cua ho. Diéu nay 1am
cho chu d& nay van con hap dan nhiing nha
nghién ctu. Ngay nay, ngay cang nhiéu mo
hinh d& duoc cong bd dap umg duoc nhiing
yéu cau thyc té. Dién hinh nhu nghién ctu
cua Melachrinoudis va Min (2007) da nghién
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ciru vé bai toan tai thiét ké mang cung ung,
trong nghién ctu do, thong s6 vé& thoi gian
cung tng dugce xem xét nhu mot yéu td chinh
dé ra quyét dinh, day 1a co so dé dong mot sd
nha kho hién hiru cing nhu m& nhitng nha
kho méi trong hé théng. Tuong tu nhu vay,
nhitng nghién ciru d6i voi nhitng tinh hudng
thuc t& cu thé ngay cang nhiéu nhu sau:
Rezaei va Davoodi (2008) xem xét ty 1¢ phan
tram phé pham tir nhitng nha cung cip vao hé
théng nhu 12 mot yéu té6 méi trong md hinh
cuaa minh; hay Bilgen va Ozkarahan (2007)
phat trién md hinh quy hoach nguyén hdn hop
cho bai toan san xuat va van chuyén ngii coc
véi s6 lugng 16n trong hé thong; Bén canh do,
Dondo va cong su (2011) da xem xét bai toan
duong di ciia xe tai dé cyc tiéu hoa chi phi
van chuyén trong hé thong bang cach dung
tach ghép 16 hang trong phan phdi. Gan day,
Nagurney va Nagurney (2012) phat trién md
hinh mang chuyén dung dé xay dung mang
cung ung san pham thudc phéng xa, day la
dang san pham dic biét doi hoi mé hinh riéng
biét dé dap ung. Trong khi dé, Sarkis va cong
su (2011) thi dé cap dén chudi cung ng xanh,
tic dong méi truong, trach nhiém xa hoi,
chudi cung tng bén viing trong nghién cau
téng hop ctia minh. Pay 14 nhitng cha dé néng
hién nay. Mac du vay, dé co thé nghién cau
dugc doi hoi tinh thuc té cao gan lién véi
chudi cung wng cu thé nao do.

Trong mot nhanh nghién cuu khac,
Eksioglu va cong su (2006) nghién ctu vé
muc tén kho ciing nhu chi phi t6n kho trong
van hanh tai cudi mdi thoi doan trong md hinh
thiét ké chudi cung tng. Hinojosa va cong su
(2000, 2008) ciing phat trién md hinh quy
hoach nguyén hdn hop va mé hinh quy hoach
dong cho bai toan thiét ké bang cach xem xét
da san pham, nhiéu thoi doan va mic ton kho
trong hé théng. Gan day, Puong va Bui
(2014) ciing da thanh cong trong viéc xem xét
mac cdng suat van hanh cua nhitng don vi
kinh doanh khi dugc mé va van hanh trong hé
théng. Ching t6i cho rang yéu tb thuc té nay

rat quan trong ddi véi nhimg nha dau tu khi
mot hé théng mai chuan bi hinh thanh. Trong
nhiing tinh hudng dic biét véi nhu cau cau trg
khan cip (thién tai, dong dat, nGi lia, hay
khung b,...) thi chién lugc thué ngoai nhu 1a
mot phan tat yéu dé vuot qua khé khan trong
viéc cung cap hang héa nhu nghién ciru cua
Nagurney va cong su (2011). Do vay, vé mat
téng thé, yéu td thué ngoai ciing nén duogc
xem xét khi thiét ké hé thdng. Ching toi tin
rang, chién lugc thué ngoai 1a chia khoa thanh
cong d6i vai chudi cung tng hién dai. Do do,
yéu té thué ngoai nén duoc xem xét khi thiét
ké chudi cung ung. Hon nira, chién luoc cap
hang truc tiép ciing 1a mot yéu té quan trong
dé xem xét trong thuc té nhu nghién ctu cia
Lien va cong su (2011) dé cap dén. Trudc do,
nghién cuau cta Lejeune va Margot (2008)
cling xay dung mé hinh quy hoach nguyén dé
giai quyét bai toan lién hé gitra ton kho-san
Xuat-va cung tng cho dong san pham tu nhién
véi san luong lon, trong nghién d6, nhom tac
gia cling gia thiét xe cha hét cong suat giira
c4c nut cung ung trong chién luoc cip hang
truc tiép. Mot nghién ciu khac cua Pishvaee
va Rabbani (2011) thi xem xét ca giao hang
tryc tiép va gian tiép trong bai toan xay dung
mang cung Gng. Tat nhién mé hinh nay kha
phtic tap phai xac dinh 10i giai bang giai thuat
gan dung.

Theo nhirng phén tich trén day, quan ly
va thiét ké chudi cung tng l1a chu dé kha pho
bién cho cac nha quan ly va nghién ctu. Chu
dé nay dén nay van con hap dan va co gia tri
nghién ctu cho ca md hinh téng quéat va
chuyén biét. Hon nira, trong rat nhiéu tinh
hubng thuc té, ching ta thay rang nhitng nha
dau tu va quan Iy lai quan tdm dén tong dinh
phi d&& mé cac don vi kinh doanh trong hé
thdng. T4t nhién, nhimg nha dau tu mudn tiét
giam rui ro dau tu bang cach dau tu mot cach
hiéu qua vao viéc mo cac don vi kinh doanh
khi phét trién hé théng. Dé lam duogc diéu nay
chién luoc cap hang truc tiép va thué ngoai
nén dugc xem xét mot cdch nghém tuc, va day
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1a diém thanh cong cua nghién ciru nay.

Trong nghién ctu nay, ching tdi phét
trién md hinh quy hoach nguyén hén hop dé
xay dung chudi cung tng, mé hinh nay xem
xét viéc cip hang truc tiép va/hoic két hop
chién lugc thué ngoai khi can thiét dé tiét
giam dinh phi dau tu m& cac don vi kinh
doanh trong hé théng. Bé cd thé giai quyét
dugc van d&, chang tdi sir dung tong kho
“gia” dé két ndi nha may san xuat voi cac dai
ly. Ching t6i cling gia thiét rang cong suat
cua nhitng tong kho gia nay bang véi trong tai
ciia moi xe tai twong ung. Thuan lgi cia mo
hinh nay d6 14 ching toi c6 thé kiém soat sd
luong xe tai tai mdi thoi doan, cling nhu kiém
soat lwong hang hda mua tir bén ngoai dé dap
ung nhu cau théng qua sé luong xe twong
tmg. Khi d6, chung ta thay d6i nguén cung
cap 1a cac nha may thanh cac nha cung cip
bén ngoai. Chlng ti tin rang, md hinh nay c6
thé gitip cac nha dau tu c6 thé tiét giam chi
phi dau tu (tong dinh phi m& cac nha may san
Xuat va cac tong kho trong hé thong). Diéu
nay tao nén sy khac biét gitra nghién ctu nay
vai nhitng nghién ctru trude day nhu: Puong
va Bui (2014), Pishvaee va Rabbani (2011),
Lien va cong su (2011), Lejeune va Margot
(2011), ciing nhu Amiri (2006),... Dé kiém
tra md hinh ching t6i so sanh loi giai cia mé
hinh nay vai loi giai tie nghién cau cia Buong
va Bui (2014) véi cung thong sb tuong tng.

2. M6 hinh toan

Mo hinh toan dwoc xay dung dua trén
nhitng bo bién, tham sé va chi s6, chlng toi s&
gidi thiéu lan luot nhitng chi s6 nay nhu sau:

2.1. Nhém céc chi sé:

i tap chi s6 cAc nha may san xuét tiém ning

i=12,..,1
j tap chi sé cac téng kho tiém ning
i=12,.,3

g tap chisé cac tong kho gia g=1,2,..,G

| tap chi s tai trong cua cac loai xe tai
1=12,.,L

r tapchisbcacdaily r=12.,R

t  tap chi sb thoi doan t=1,2,..,T
2.2. Nhém céac tham sé: 7

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

f. dinh phi khi m¢ nha may tha i trong hé
thong

f.® dinh phi m tong kho j trong hé théng

c; chi phi van chuyén 1 don vi san pham tir
nha may i dén tong kho j trong mot thoi
doan

¢! chi phi van chuyén 1 don vi san pham tu
tong kho j dén dai ly r trong mét thoi
doan

¢ chi phi van chuyén 1 don vi san pham tir
nha may i dén téng kho gia g trong mot
thoi doan

c? chi phi van chuyén 1 don vi san pham tir
tong kho gia g dén dai ly r trong mot
thoi doan

p, chi phi san xuét don vi tai nha may i

h.chi phi ton trit don vi san pham tai nha
may i trong mot thoi doan

h® chi phi ton trit don vi san pham tai téng
kho j trong mot thoi doan

h® chi phi ton trir don vi san pham tai dai ly

r trong mot thoi doan

nhu cau san pham ddi vai dai ly r tai thoi

diém t

muic cong suat van hanh tai nha may i

d

rt

wp;
wd; muc cong suit van hanh (stc chua) tai
téng kho j
wh,  tai trong xe tai | tai tong kho gia g
2.3. Nhém céc bién quyér dinh

X, tong san pham chuyén tir nha may i dén
téng kho j trong thoi doan t

Y;, tong san pham chuyén tr tong kho |
dén dai ly r trong thoi doan t

X< san pham chuyén tir nha may i dén tong
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kho gia g véi trong tai Itrong thoi
doan t

Y® san pham chuyén tir tong kho gia g dén

glrt
dai ly r vai trong tai | trong thoi doan t
bién [0, 1] (binary) thé hién hodc nha may
i van hanh tai thoi diém t hoic khéng
Z{) bién [0, 1] thé hién hogc tong kho j van
hanh tai thoi diém t hoic khdng
Z%&) bién [0, 1] thé hien hogc tong kho gia g
van hanh véi trong tai |tai thoi diém t
hoac khong
tong san luong san pham san xuat tai
nha may i trong thoi doan t
Q, tdng san lugng san pham ton kho tai nha
may i trong thoi doan t
QY tong san luwong san pham toén kho tai
téng kho j trong thoi doan t
Q? tdng san luong san pham ton kho tai dai
Iy r trong thoi doan t
Trong nghién ctru nay, md hinh todn cho

Ham muc tiéU'

MinZ=Y'¥ e X, +'ziicfz’xi‘;.’t+_ )3

i=l j=1 t=1 i=1 g=1 t=1 o111t
SN0 (7070 ohy '
221 (th —Zj<H>)+ZZ PV +
=1 t=1 i=1 t=1 i-l t=1

Céc rang bu6C'

Aty + 2+ L1 20, reRVIET, @

V, <wp,Z, Viel,VteT, (3)

J G
leJt+le(gjll)t SV +Qi(t71) Viel,VteT, 4
=1 g=1

® ®
Z Xip +Qjay SWA;Zj;

Vjeld,vteT, (5)

va < me +Qf0,, Viel,vteT, (6)

XS =whz{ vielL,vgeGvteT, (7)

Y, Y Y Y e+
]
Sho - S35 30

1 t=1 r=1 t=1

bai toan thiét ké hé théng chudi cung ung dua

trén mot sb gia thiét nhu sau:

i)  Néu mot nha may hoic tong kho khi duoc
mé tai thoi diém nao d6 thi nd s& khdng
bi dong sau do;

ii) Tat ca cac loai chi phi 4p dung cho md
hinh déu dwoc xac dinh trudc, nghia 1a
chi phi mé nha may hoac tong kho, chi
phi san xuat don vi, chi phi bao quan va
chi phi phat sinh déu duoc khao sat va
biét trudc;

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

iv) San luong yéu cau tir dai 1y dén nha may
bang muc tai trong cua tung loai xe tai
tuong tng khi cap hang tryc tiép;

v) Suc chtra hang hoa tai cac dai Iy du 16n dé
c6 thé dap g cac don hang (nhu cau).
Theo cac gia thiét, cac chi s6, cac tham sb

cling nhu cac bién quyét dinh trinh bay & trén,

md hinh toén chi tiét dugc thiét 1ap va trinh

bay nhu sau:

Sy (2 -

i=1 t=1

|(t 1))

(1)

«
I
[N
-
I
N
—

Y =whZz®

glrt — glt

VlelL,VgeG,vteT, (8)
J
QV=>Y,, +ngﬁﬂ +Q0,-d, VreRVteT, (9)
- =
J S
Qi =Vii + Qe _injt _in(gl)t Viel vteT, (10)

= g=1

| R
QY =Y X +Ql DY, Vield VteT, (11)
i=1 r=1

Z, 227y, Viel VteT, (12)
z9>7%, VjielvteT, (13)
Zn,ZJt,Zglt =01 Viel,Vjel,VgeG Vel VteT, (14)
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X, XU V.,Q, >0 Viel Vjel, vVgeG,vteT, (15)

ijt

]l‘l’ gn ’th ’Qrt

Déi v6i mo hinh nay, ham muc tiéu (1) 1a
cuc tiéu hda tong chi phi van hanh trong d6
bao gom tong chi phi van chuyén tir nha may
dén tong kho va téng kho gia; tir tong kho va
téng kho gia dén dai ly; tong dinh phi khi mo
nha may; tong dinh phi dé mé tong kho; tong
chi phi san xuat tai cac nha may duoc mé; va
tong chi phi bao quan hang hoa tai cac nha
may; tong kho va dai ly.

Céc bo rang buoc dugc dién giai nhu sau:

+ bo rang budc (2) dam bao nhu cau san
pham ludn duogc dap Gng cho timg dai ly,

+ b rang budc (3) thé hién rang buoc vé
cong suat van hanh caa nha may khi dugc mo,
dam bao san pham chi dwoc san xuét tai nha
may da dugc ma.

+ bo rang budc (4) dam bao téng san
luong hang hda chuyén di tir nha may dén cac
téng kho va dai 1y khong duoc vuot qua tong
san lugng san pham dang c6 tai nha may dé.

+ bo rang budc (5) dam bao téng san
luong hang hoa luu trir tai tong kho khdng
dugc vuot qua mac cong suit tdi da cua tong
kho d6 tai bat ky thoi diém nao,

+ bo rang budc (6) dam bao téng san
luong hang héa chuyén di tir tong kho dén cac
dai 1y khong duoc vuot qua tong san pham
dang c6 tai tong kho do,

+ bd rang budc (7) va (8) la nhirng rang
bugc vé tai trong xe tai khi cap hang truc tiép.

+ b6 rang budc (9), (10), va (11) la nhirng
rang budc vé can bang cua dong san pham dén
va di tai dai ly, tong kho va nha may,

+ bd rang budc (12), va (13) dam bao
rang nhitng nha may hoic tong kho khi da
dugc ma thi sé khong bi dong sau do,

+ cac bo rang bugc con lai (14), (15), va
(16) 1a nhitng bo rang budc vé bién cua bai
toan quy hoach tuyén tinh.

Tuy nhién, khi xem xét bai toan ban dau
da trinh bay & trén ching ta thdy riang dang
tén tai mot s6 bo rang budc long (redundant

gt *

>0 Vjel,VreR YgeG,vteT, (16)

constraints), nhirng rang buéc nay phai dugc
nhan dang va loai khoi mé hinh dé giai thuat
nhanh va hiéu qua.

Xét bo rang buoc (9), (10), va (11) thé
hién ham can bang mirc tén kho tai dai ly, nha
may va tong kho tuong ung:

(2)
ZYth + nglrt r(t-1)

Qi =V +Qiyy — z Xy — z Xl(gll)t

j=1 g=1

-d, VreR,VteT,

Viel,VteT,
va
Qjl = Z Xij + Qjy

Vi céc gia tri caa bién ton kho Q1?,Q,,

re

R
—> Y, VielvteT,
r=1

QY la nhiing gid tri dwong, nén nhiing

phuong trinh nay duoc viét lai dudi dang bat
phuong trinh nhu sau:

(2) 1)
Qrieny + ZYth + Zng >dy
J

Z ,Jt+Zx,g,{ <V +Qqy Viel,VteT,

j=1
va

R |

Zlert < zl Xijt +QJ(](-1—1)

T nhitng phan tich trén, ching ta thay
rang bo bat phuong trinh nay chinh 1a nhing
bo rang budc (2), (4), va (6) tuong ung. Do
vay, bo rang buoc (2), (4), va (6) tré thanh bo
rang buoc long, va duoc loai bo khoi md hinh
ban dau. Nhu vay mo hinh ban dau tro nén
don gian hon, va hoan toan c6 thé ap dung
giai thuat Lagrange dé xac dinh loi giai.

3. Giai thuat Lagrange

Chung ta biét raing mé hinh nay 1a dang
bai toan quy hoach nguyén hdn hop, va méat
nhiéu thoi gian dé tim 1o giai, dac biét di véi
nhitng bai toan Ién. Do do, giai thuat
Lagrange sé dugc su dung trong nghién cuu
nay dé xac dinh 1di giai. Ching ta hoan toan
c6 thé tham khao thém vé giai thuat nay trong
nghién ctru caa Fisher (1981) cling nhu tham
khao nghién cau cia Buong va Bui (2014).
Trudc khi ap dung giai thuat Lagrange, mé

YreR,VteT,

Vjeld,VteT,
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hinh trong nghién cttu ndy s& duoc thay d6i @& trinh trén c6 thé biéu dién lai nhu sau:
dé dang x4c dinh 15i giai hon. . ]

t
Truéc tién, ching ta xem xét bo rang “’—ZZX =D, Vjel,vteT, (17)
budc (11), nhu sau (doc gia co thé tham khao X =1 o=l r=l 7=l
chi tiét hon trong nghién ctu cia Puong va  Va
BUi, 2014): ' :
) i ZQ Z (T-t+1 [me vaj vjeld (18)
t=1 i=1 r

<1>—me+Q§3 =2 Vied VteT, q ‘
= Tu phuong trinh (18), tong phi ton kho tai
Mot céch tong quat, véi QY =0, phuong  cAc téng kho c6 thé vibt lai dudi dang sau:

iih}”Q‘” thi(T —t +1)(Z': X —ZR:ij

j=1 t=1 r=1

| J T J R T (19)
=33 (T=t+1)hPX, > > (T -t+1)hPy,,
i=1 j=1 t=1 j=1 r=1 t=1
Bén canh do, tir phwong trinh (17), thi rang budc (5) c6 thé viét lai nhu sau:
| O O | " 1t R t-1
2 Xy +Qfayy —wdZ§ = > Xy —wd, Z§ J{ZZX -2 ij
i=1 i=1 i=1 r=1 r=1 r=1 (20)
| t o R t-1
= lel Xijr _dezjt _ZlZlerr

Tu nhitng phan tich trén day, ching ta  loai bo trudc khi ap dung giai thuat Lagrange.
thdy rang bo rang budc (11) c6 thé doi thanh  Véi giai thuat nay ching ta st dung bo nhan
phuong trinh (17). Bén canh d6, chung ta co
thé dung tinh chat caa phuong trinh (19) va
(20) @ thay thé vao ham muc tiéu (1) ban
dau. Va nhu vay, bo rang budc (11) c6 thé bi

tir Lagrange 4,'s cho bo rang budc (5) va md

hinh ban dau c6 thé d& dang tach thanh hai bai
toan nhé nhu sau:

I LT
fi (Zn - i(t—l))+zz fj(l) (Zﬁ) ZER-l))fZZ Vi + _

iiljt (iiYirf] - iii( i ﬂiijin

7=t+1

Bai toan (L) c6 thé duoc tach thanh bai toan 1 (L1) va bai toan 2 (L2) nhu sau:
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Bai toan 1 (L1):

MinZ , =

Rang budc (3), (7), (10), (12), va (15).
Bai toan 2 (L2):

Izii{c“ +i/1j,+(T —t+1)h}1>}xijt+zl“i ; cIX O

Min Z,, :iii{c}? - i A, —(T —t+1)h}1>}(jrt +iiic$)Ygﬁﬂ

j=1 r=1 t=1

t=1

Rang buac (8), (9), (13), va (16).

Vai viéc chon gid tri caa nhan tir Lagrange A4

J T J T
D32 -25)- 23
=1

I|
—
Il
LN

i=1 g=1 t=1
| T (21)
Z hi QI'[
=1 i=1 t=1
g=1r=1 t=l
(22)

«» ching ta thay rang gia tri cua ham muc tiéu

ban dau c6 thé dugc xac dinh thdng qua 10i giai cia 2 bai toan (L1) va (L2) nhu sau Z=71+72,

trong do,

I J T I G

21=)" Y [ +(T- t+1h1}xm+zzicg Ig“+iifi(zn_

i=1 j=1 t=1 i=1 g=1 t=1

J R T 0 G R T J T
ZZ:ZZZ[ ~(T-t+1)h ]YNZZZCW gm+Zij< (2§

j=L r=l =1 g=1 r=1 t=l i

Do d6, bai toan ban dau c6 loi giai khi va
chi khi ca 2 bai toan nho (L1) va (L2) déu c6
loi giai. Tuy nhién, véi cau trdc caa nhitng bai
toan nho hién tai thi diéu nay khong duoc dam
bao nhu phan tich tiép theo sau day.

Xem xét bai toan 1 (L1), ching ta thay
rang khdng c6 bo rang budc nao lam cho bién
Z,, nhan gia tri duong. Diéu nay dan dén bo
bién Z,'s s& nhan gia tri khong khi giai (L1).
Tat ca cac bién s& cung nhan gié tri khong,
ham muc tiéu ciing nhan gia tri khong. Dé giai
quyét van d& ndy, nghién ctru di xac dinh
thém mét bo rang budc moi dé thém vao bai
toan (L1) nhu sau:

Bo rang bugc thém 1:

Ziy ) t ZZ pV, + ZZ hQ:,

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

-7 )+ZR:tih2

t=1 r=1

Zt:X”ﬁIZEZI:XW ZR:Zt: VteT, (23)

i=1 g=1 =1

Bo rang buoc nay sé dugc thém vao bo
rang buoc trong bai toan 1 (L1), véi rang budc
nay dam bao rang, tai bat ky thoi diém t nao,
téng san pham san xuat tich liy chuyén di tir
nha may dén céac tong kho ludn luén Ién hon
téng nhu cau tich ity tai cac dai ly.

Tuong tu nhu vay khi xem xét bai toan
nhé 2 (L2), céc gid tri bién Z) ciing nhan gia

IN
PN

tri khéng dan dén 1oi giai khéng kha thi. Hon
nita dé tranh tinh trang hang héa dwogc cap tir
nhiing tong kho chwa dugc ma thi bai toan 2
(L2) can thém mét bo rang budc nhu sau:

Bo rang bugc thém 2:
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R
DY swd,ZP  VjelvteT,  (24)
r=1

17t

B rang budc nay duoc thém vao bai toan
2 (L2) dé dam bao rang hang héa dugc cip
dén cac dai ly tir cac tong kho dd duoc mo va
khong duoc vuot qua céng suit van hanh.

Chi tiét vé giai thuat Lagrange ching ta
c6 thé tham khao trong nghién ctu cua Fisher
(1981), va Duong va Bui (2014).

4. Mé rgng va thao luan md hinh

Véi cau tric cua bai toan nhu trinh bay,
ching ta dé dang xac dinh duoc 1oi giai
(twong ty nghién cau cua Buong va Bui,
2014). M6 hinh nay thanh cdng trong viéc
xem xét cip hang truc tiép cho cac dai ly tir
nha may théng qua khéi niém tong kho gia.
Loi giai caa nghién cau nay cho thdy hang
hoa duoc cap truc tiép tir nha may dén dai ly
s& gilp nhitng nha dau tu co6 thé tiét kiém chi
phi mo nhiéu tong kho trong van hanh dai
han, va nhu thé rui ro ddu tu cling duoc giam,
dic biét trong truong hop dang nhu cau cé xu
huéng giam trong tuong lai, néu chling ta mé
nhiéu don vi kinh doanh trong hé théng s& gay
ra lang phi dau tu.

Thém nita, hé thong méi ¢ thé kiém soat
s6 luong, chang loai xe st dung trong hé
thdng trong tung thoi doan twong Gng bang
cach thém vao nhirng rang budc sau:

G
Yz <or=N, VgeG,vteT,Vlel, (25)
g=1

Rang budc (25) cho phép sb lugng toi
thiéu hoac tbi da loai xe c6 tai trong tai thoi
diém t

G

L
DY ZP <orN vgeG,vteT,Vlel, (26)

gt —
g=1 1=l

Trong khi d6 rang budc (26) khdng ché
téng s6 chuyén xe cho phép di trong hé thong
tai mdi thoi diém.

Tuy nhién mot mo rong dac biét cuaa mé
hinh d6 1a ching ta c6 thé thay d6i ngudn
cung cap tir cac nha may trong hé théng bang

nhitng nha cung cap bén ngoai hé thdng. Khi
d6, md hinh nghién ciru ¢6 thé ung dung cho
chién lugc thué ngoai, mot chién luoc rat phd
bién trong van hanh chudi cung ¢ng hién dai.
Mo hinh stir dung thém mét tap cac nha cung
cap S dé giai quyét van dé nay, va mot bo bién
mai dugc st dung nhu sau:

X(l)

sglt
tir nha cung cip s dén tong kho gia g voi tai
trong xe | ¢ thoi doan t

Vi viéc sir dung bo bién X&),

téng san luong hang hoa dugc cap

hang héa
s& duoc cap tir cac nha cung cap bén ngoai.
Trong truong hop nay, md hinh cua nghién
ctru s& phu hop véi chién lugc thué ngoai kha
phd bién trong cung tng hién dai. Bén canh
d6, chung ta c6 thé kiém soat tong san luong
hang hoa cap tir bén ngoai dé dap tng nhu cau
mdi thoi doan. Do vay, xét vé mat dai han,
nhitng nha dau tu khong nhat thiét phai mo
qua nhiéu nha may ciing nhu tong kho dé dap
tng nhu cau, néu nhu cau hang hoa cao ¢
nhiing thoi doan dau va giam dan vé sau. Viéc
nay tao loi thé cho nhitng nha dau tu c6 thé
quyét dinh cham dau tu hién tai, va s& giam
rai ro dau tu vao hé thong moi. Pay 1a diéu rat
duoc quan tam tir nhitng nha dau tu va ciing 1a
thanh cong caa nghién ciu nay.

5. Két qua tinh toan

Trong phan nay, ching t6i thuc hién viéc
tinh toan két qua voi muc tiéu so sanh véi mod
hinh trong nghién ctu cua Puong va Bui
(2014). Vi loi giai va so sanh cua 8 bai toan
duoc trinh bay tém tat trong bang 1. Trong do,
tat ca cac bai toan ching tdi st dung 3 loai xe
tai vai tai trong lan luot 13 100 don vi, 150 don
vi, va 200 don vi san pham. Va gia san pham
mua ngoai la trung binh cua chi phi san xuat,
tat ca nhing dir liéu con lai thi giéng nhau o ca
hai mé hinh. Ngoai ra, dé tién theo ddi va so
sanh chang t6i ky hiéu model 1 1a m6 hinh tu
nghién ctu caa Puong va Bui (2014) va
model 2 1a m6 hinh caa nghién cau nay.
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Bang 1. So sanh két qua

STT I J R T S6 nha may san xuat Sé tong kho Téng sb xe Téng phi Ghi chu
dugc mo dugc mé N1 N2 N3 toi uu

1 4 | 4 4 | 4 |02 (MLva2) 02 (DC2, va 4) 3159800 |  Model 1
01 (M2) 01 (DC2) 20 | 4 1 2297180 |  Model 2

2 5 | 5 | 5 | 5 |03 (ML2 va3) 03 (DC2, 4, va5) 4026330 | Model 1
02 (M2, va5) 02 (DC2, va5) %5 | 8 | o 3137170 | Model 2

3 6 6 6 6 03 (M2, 3,va6) 03 (DC2, 5, va 6) 3820810 Model 1
02 (M2, va 6) 02 (DC2, va 6) 21 | 2 0 3118240 |  Model 2

4 8 | 8 | 8 | 8 |04 (M256 vas) 04 (DC2, 5, 6, va 8) 5616190 |  Model 1
02 (M2, va6) 02 (DC2, va 6) 6 | 0 | 18 5317610 |  Model 2

5 8 8 8 10 | 05 (M1, 2,3,6,va8) 05 (DC2,3,5,6,va8) 11406850 Model 1
04 (M2, 3,5, va6) 04 (DC2,5, 6,va8) 10 5 26 10716700 Model 2

6 0] 8 | 8 | 10 |06 (ML 23,56 vag) 06 (DC2, 3,5, 6,7 vasg) 12938640 |  Model 1
04 (M2, 3,5, va 6) 04 (DC2, 5, 6, va 8) 5 | 3 | 38 11811800 |  Model 2

7 10 10 8 10 |09 (M1,2,3,5,6,7,8,9,val0) 08 (DC2,3,5,6,7,8,9,val0) 18770950 Model 1
06 (M2, 3,5, 6,8, 10) 05 (DC2,5,6,8va9) 28 4 39 16907530 Model 2

8 10 10 10 10 |09 (M1,2,3,5,6,7,8,9,10) 09 (DC1,2,3,5,6,7,8,9,va 10) 23243870 Model 1
07 (ML, 2,3,5,6,8,9) 06 (DC2,5,6,8,9,va10) 60 13 10 21080900 Model 2

N1: SO xe tai loai 1 (100 don vi); N2: S6 xe tai loai 2 (150 don vi); N3: S6 xe tai loai 3 (200 don vi);
M: nha mdy san xuat; DC: tong kho;

Tong phi téi wu: nhan duoc tir chuong trinh LINGO
I: S6 lwong nha méy san xuit tiém ning;

J: S6 luong téng kho tiém ning;
R: S6 luong dai ly;

T: S thoi doan.
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Tat ca két qua cua 8 bai toan déu duoc
giai bang phan mém LINGO10.0, va tat nhién
tat ca cac két qua déu Ia két qua tbi wu co
duoc tor chuong trinh LINGO. Theo két qua
c¢6 duoc tir Bang 1, ching ta thiy rang gia tri
t6i vu cua ham muc tiéu (tong phi) cia md
hinh 2 ludn t6t hon m6 hinh 1, boi vi md hinh
2 it mo nhimg don vi kinh doanh trong hé
thdng hon, 1am giam tong phi chung cua ca hé
théng khi thiét ké. Ching t6i tin rang két qua
nay rat quan trong ddi voi nhimg nha dau tu
cling nhu nhirng nha quan Iy khi nhu cau hang
hoa giam trong twong lai. Hon nita, md hinh
cia nghién ctu nay co thé kiém soat tong sb
xe di trong hé thong tai mdi thoi doan dya
trén ngudn luc vé xe tai sin c6 caa nha dau tu.
Thém vao d6, ching ta hoan toan co thé kiém
soat duoc lugng hang héa mua tir bén ngoai
hé théng. Dya trén két qua c6 dugc nhu trong
Bang 1 va nhirng phan tich trén, chdng toi tin

raing mo hinh nay rt hitu dung, cd thé Gng
dung vao thuc té.

6. Két luan

Trong nghién curu nay, chiing t6i da phat
trién duoc md hinh quy hoach nguyén hdn
hop dé xay dung hé thong cung (ing hang hda.
M& hinh nay ap dung cho truong hop cap
hang truc tiép tir nhitng nha san xuat dén céc
dai ly. Pay 1a nhitng chién lugc rat phd bién
trong van hanh chudi cung tng hién dai.
Chung t6i cling thanh cong trong viéc két hop
vé6i chién luge mua/thué ngoai dé dap tng nhu
cau cho tirng thoi doan cu thé cho hé thng.

Véi két qua nay, viéc mo cac don vi kinh
doanh trong hé théng c6 thé dugc kiém soét,
nha dau tu c6 thé kiém soat duoc chi phi dau tu
cua hé théng, 1am giam rai ro dau tu. Ngoai ra,
viéc kiém soat so lwong xe tai, va tong hang
hda mua tir bén ngoai ciing la nhirng théng tin
rat quan trong cho nhitng nha quan ly.

Nghién ciru nay duoc tai trg bai Truong Pai hoc Bach Khoa trong khudn kho dé tai ma sb:

T-QLCN-2014-65.
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