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TOM TAT

Nghién ciru nay duoc thuc hi¢n voi muc tiéu hoach dinh mang lhedi
chudi cung 1ing khép kin xem xét qud trinh cung ing va thu hoi san
pham da qua su dung. Mot mé hinh toan 16i uu tuyén tinh nguyén
hon hop (MILP) duoc dae xuat nhw mét cach tiép cdn ban ddau cho
bai todn. S bién déng vé gid nguyén liéu va nhu cau nha ban lé
trong chudi cung vmg dwoc xem nhu cac tham s6 bat dinh trong dé
tai. Hai phirong phép dwoe dé xudt la Fuzzy Programming (FP) va
Compromise Programming (CP) giup giai quyet tham s6 khéng chdc
chén va tlep cdn muc tiéu théng qua bién @éi mé hinh MILP thanh
mé hinh tuyén tinh da muc tiéu (MOLP). Mgt truong hop dién hinh
voi mat hang voi nudce ding trong gia dinh dwoc dp dung dé kiem
chirng mo hinh. Két qud cho thay phuong phép CP ¢6 thé tim ra mikc
dé 10 wu ciia nguoi ra quyét dinh va gid tri ky vong ciia ham muyc

tiéu twong iing it chiu anh hwéng boi sw chit quan ciia nguoi ra quyét
dinh.

Tir khod: Cl{ugi cung ung khep kin, quy hoach mo, quy hoach thoa
hiép, thiet ké mang leoi

ABSTRACT

The purpose of this study is to design a closed-loop supply chain
network considering the processes of supplying and recovering used
products. A Mixed Integer Linear Programming model (MILP) is
proposed as an initial approach to the problem. Fluctuations in raw
material prices and retailer demand within the chain supply are
taken into account as uncertain factors in this research. To address
the problem, Compromise Programming (CP) and Fuzzy
Programming (FP) techniques are utilized, which involve
transforming MILP model into a model known as Multi Objective
Linear Programming (MOLP). A case study of household faucets
is applied to test the model. Results indicate that the CP method
effectively identifies the optimal level for the decision maker, and the
expected value of the corresponding objective function is not
significantly affected by the arbitrariness of the decision maker.

Keywords: Closed-loop supply chain, Compromise Programming
method, Fuzzy Programming, network design
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1. GIOI THIEU

Trong nhiéu thap ky qua, quan tri chudi cung
ung ngay cang dong vai tro quan trong trong su phat
trién cua nén kinh té thi truong. Tuy nhién, do tinh
chat phirc tap, d& thay doi theo thoi gian va sy khac
biét v& muc tiéu cua ting mét xich nén qua trinh
thiét ké va hoach dinh chudi cung ting ciing tré' nén
kho khin. Thiét ké chudi cung tng (SCD) 13 qua
trinh xay dung céc hoat dong chién lugc va md hinh
hoa chudi cung tmg dé nam rd chi phi, thoi gian dua
hang hoa, dich vu ra thi truong trong mot td chirc c6
san nguén luc. Bai toan dd dwoc rat nhidu nha
nghién ciru quan tdm va cho 1a chién lugc toan dién
nhét dé giai quyét cac van dé téi wu trong chudi cung
ung mot cach hi¢u qua va lau dai. Allaoui et al.
(2018) da d& xuat mot phuong phap tiép can hai giai
doan trong viéc SCD thuc phém. Giai doan dau
dung phan tich qué trinh phan cip (AHP) két hop
trung binh dit hang c6 trong s (OWA) va giai doan
hai 4p dung mo hinh MILP dé giai bai toan da muc
tiéu. Mang lu6i chudi cung tng c6 thé 16n va phic
tap, vi n6 co thé lién quan dén nhiéu cong ty riéng 1é
va nhiéu quy trinh va hoat dong khac nhau. Wang et
al. (2019) cho rang viéc hoach dinh ngudn nguyén
lidu rat quan trong dé dap ung nhu cau thi truong.
Mot mo hinh MILP t6i uu hoa hé thong hai giai doan
duoc dé xuat két ndi nhiéu kho véi nhau duéi tac
dong cua nhu cau khong chic chan. Viéc lap ké
hoach cho nha san xuét, trung tim phéan phdi va nha
ban 1é da dugc Tao et al. (2020) dé cap trong nghién
ctru ciia minh. Nghién ctru dua ra hai giai doan, &
giai doan dau muc tiéu 14 giam chi phi c6 dinh thiét
1ap cac co s¢, giai doan thir hai xem xét dén cac hoat
ddng van chuyén.

Céc nghién ciru vé SCD xem xét cac tac dong
mdi truong cang nhan dugc nhidu quan tim hon
thong qua khai niém chudi cung ung khép kin.
Trong d6, chudi cung g khép kin, chudi cung tng
tai ché, chudi cung tng xanh,... 13 cdac mé hinh
chudi cung g v&i muc dich tai ché lai san pham da
qua sir dung hay tdi thiéu hoa luong phat thai. Dién
hinh Subulan et al. (2015) d4 c6 nghién ctru vé& chudi
cung {mg pin chi/axit, trong chudi cung tmg nay cac
nha san xuat tao ra pin bang nguyén liu thé nhan
dugc tir cic nha cung cdp va gui pin dén céc trung
tam phan phdi, sau d6 pin s& dugc van chuyén dén
céc nha ban 1é. Tuy nhién, trong dong van chuyén
nguoc, pin dd qua st dung dugc gui trd lai trung tam
thu gom va tai ché. Sau khi kiém tra, pin c6 thé tai
ché duoc chuyén dén cac trung tam tai ché duoc cip
phép. Ngoai ra, Safaei et al. (2017) da nghién ctru
SCD bia carton khép kin véi mé hinh MILP. Dé tai
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xem x¢ét lya chon m¢ mdt trung tam tai ché va tbi vu
hoa luong gidy trong qué trinh san xuit. Két qua cho
thiy trung tim thu gom thtr ba dwoc dé xuit mé véi
ky vong mirc thu gom gidy thai 1a 28%. Theo d6,
Sahebjamnia et al. (2018) vdi nghién ctru tuong tu
trong mo hinh téi uu hoa chu6i cung img 16p xe khép
kin muc dich t6i wu hoa tong chi phi, tac dong cua
viéc thanh 1ap co s¢ san xuét va van chuyén. Diém
nbi bat trong nghién ciru 1a ding cac giai thuat
metaheuristic dé tdi wu hoa bai toan. Téng thé cho
thdy c6 kha nhiéu nghién ciru vé van dé moi truong
va hau nhu déu xem xét t6i van dé kinh té. Nhin
chung, cac nghién ctru da ¢6 xu huong t6i uu hoa
chudi cung tng ciia minh gin két voi cac van dé
khach quan cta méi truong vi muc dich chung cia
cong dong ciing nhu chi phi phai tra vé& thué moi
trudng ngay cang cao.

Mot trong nhitng cach tiép can phd bién nhat
trong cac bai toan thiét ké mang ludi 1a mé hinh hoa
bang mo hinh quy hoach tuyén tinh (Linear
Programming - LP). Hoach dinh chudi cung Ung
bang quy hoach tuyén tinh d& duoc phat trién thanh
bai todn quy hoach nguyén hén hgp (MILP) va mo
rong hon 1a bai todn quy hoach da muc tiéu (MOLP)
duogc ing dung rong rai trong t6i vu hoa mang ludi
chudi cung tmg. Mot van dé rat kho khin cho nhitng
nha nghién cuou khi dung cdc mo6 hinh toan quy
hoach dé giai quyét cac bai toan 13 viéc xem xét
ddng thoi nhidu yéu t6, tham s trong cling mot md
hinh s& lam gia tang tinh phuc tap ciia mo hinh cting
nhur giai thuat dé tim 101 giai. Ngoai ra, sy thay do6i
lién tuc cua cac yéu té trong chudi cung tmg nhu:
nhu ciu, san lwong, gia ban, chi phi,... cling anh
hudng dén qué trinh hoach dinh mang ludi. Trong
khi d6, néu cac yéu to nay duoc kiém soét rd rang
va hop 1y ¢6 thé cit giam duoc nhiéu chi phi va ting
loi nhuan cho doanh nghiép. Trong nhiéu truong
hop, cac nha nghién ctu thuong s€ don gian hoa
hodc giam bdt mot $6 yéu t6 hodc tham sd dé bai
toan dé giai hon. Farahani et al. (2014) cho ring thiét
ké hé thong nén xem xét nhidu  yéu t6, muyc tiéu cua
bai toan phai cu thé va thyc t& gan véi van dé cua
ting doanh nghiép. Hon nita, khong ¢6 mé hinh tong
quat cho tit ca cac tinh hudng va viéc nghién ctru
bang mo hinh toan 1a khong c6 gi6i han (Matinrad
et al., 2013).

Céc nghién ctru vé tham sb bét dinh déu cho ring
céc tham sb bat dinh déu dugc xét boi mot ham phan
bb nhu ham tam giac (Gani et al., 2012) hay ham
hinh thang (Chen, 1998) . Khi ham dorn muc tiéu phu
thudc vao tham s bét dinh tuan theo cac ham phan
b nay, twong tmg véi mdi bién ¢d cia ham phan b
ta hinh thanh dugc mot ham muc tiéu mai, tir do bai
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toan don muc tiéu tr6 thanh bai toan da muyc tiéu.
Theo d6, Jadidi et al. (2014) da dé xuat mdt mo hinh
t6i wu hoa voi ba ham muc tiéu vé gia san pham, ty
1¢ 16i ciia 16 hang va thoi gian giao hang, trong
nghién cru nay, cidc phuong phap Compromise
Programming (CP), Fuzzy Programmmg (FP),
TOPSIS, Weighted Objectives,... dugc dé xuat dé
kiém chiig kha nang t6i wu ciia m hinh. Trong cac
phuong phap d6, FP 1a mot k¥ thuat don gian dé t6i
wu hoa bai toan da muc tiéu do cac van dé tham sb
bat dinh gay ra dya trén binh quén c6 trong sd cua
cac ham muc ti€u thanh phﬁn, mot nghién ctiru vé cac
tham s6 bat dinh trong sir dung nang lugng dugc giai
quyét boi mod hinh tuyén tinh dwoc dwa ra boi
Hocine et al. (2018) da dua ra mot sé phuong phap
giai quyét van d& da muc tiéu, trong d6 c6 FP. Ngoai
ra, CP cling dugc xem la mgt phuong phap hiéu qua
trong giai quyét bai toan da muc tiéu phu thudc vao
tham s bat dinh dugc phat trién bai Yu (1985) va
Zeleny (1973). Dya vao co s& ban dau vé CP, Parra
et al. (2005) da dua ra khai niém giai phap 1y tudng
trong nghién ctru ciia minh dya vao sy ua thich cua
nha ra quyét dinh.

Béng 1. Tong quan ve cac nghién ciru lién quan
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Phan 16n cac nghién ctru xay dung mé hinh quy
hoach déu giai quyét nhd vao tinh ing dung cao cta
mot s cong cu dién hinh nhu CPLEX, Lingo,
GAMS, MATLAB,... Lee et al. (2010) ciing dé xuat
trinh 1ap ngiu nhién thiét ké mang ludi hau cin bén
vimng trong diéu kién khong chac chén Cong cu
CPLEX duoc dé xuat dé chirng minh tam quan trong
ciia mo hinh nglu nhién da phat trién va hiéu qua
cua giai phap. Allaoui et al. (2021) da gioi thiéu mot
cong cu thiét ké mang ludi chudi cung ung la
MNDTA (Multi-Neighborhoods Descent Traversal
Algorithm) dé bd sung cach giai quyét cac 'm6 hinh
phec tap. Trén thue té, khi tdi uu hoa mot van dé san
xuit hay dich vy, cac thong s0 ¢o duogc khong phai
lac nao cling 10 rang va co6 dinh, gay kho khan trong
viée giai quyét cac van dé thuc té ciing nhu viée ra
quyét dinh. Ezzati et al. (2015) da chuyén ddi mé
hinh tham s6 m& vé& ham tuong duong va giai bing
phuong phap Lexicographic. Tuy nhién diém chung
16n nhat ctia cic phuong phap trén 1a tim ra giai phap
gin véi giai phap 1y tuong.

Phwong phap* va vin dé**

Nghién ciru DSC MILP CL FP/CP FM
Allaoui et al. (2018) X X

Wang et al. (2019) X X
Tao et al. (2020) X X X

Subulan et al. (2015) X X X X
Safaei et al. (2017) X X X

Sahebjamnia et al. (2018) X X X

Farahani et al. (2014) X X

Matinrad et al. (2013) X X

Gani et al. (2012) X X X
Chen (1998) X X X
Jadidi et al. (2014) X X X X
Hocine et al. (2018) X X X
Yu (1985) X X X
Zeleny (1973) X X X
Parra et al. (2005) X X X
Lee et al. (2010) X X X
Allaoui et al. (2021) X X

Ezzati et al. (2015) X X
Gholipoor et al. (2019) X X X X
Nghién ctru nay (2023) X X X X X

DSC**: Thiét ké chudi cung tmg

MILP*: M6 hinh tuyén tinh nguyén hdn hop
CL**: Thu hoi

FP/CP*: Phuong phap FP, phuong phap CP
FM**: Tham sé bét dinh
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Theo théng ké tir B6 Cong Thwong dugc cong
b tai mof.gov.vn, quy mé thi truong nganh hang
gia dung u6c tinh 1én dén 12,5 — 13 ty USD, ding
thir tr vé quy mé tiéu dung trong 11 nhém nganh
hang chinh va tiép tuc ting cao cho dén nim 2025.
Nganh hang tiéu ding & Viét Nam dang duoc nhidu
nha dau tu nude ngoai chu ¥ nhu Han Qubc, Pai
Loan, Nhét Ban. Pung trude nhitng co hoi va thach
thire do, viée tai thiét ké va hoach dinh chudi cung
img 1a can thiét gitp cho doanh nghiép Viét Nam
nam bit dugc thé manh vé thi truong ciing nhu
ngudn nguyén liéu. Bén canh d6, & goc do doanh
nghiép, chudi cung tng khép kin ndm trong chién
Iwgc tao ra mot md hinh kinh doanh canh tranh
nhung van dam béo str dung hiéu qua ngudn luc sinh
thai ty nhién. Cac chudi cung tmg nhu thé kha méi
mé va it dugc ap dung ¢ thi truong Viét Nam. O céc
nghién ctu trude d6, mo hinh MILP dugc st dung
rong rii trong toi wu hoéa chudi cung tng nhung cb
rat it nghién ctru vé tac dong cua tham sé bat dinh
va str dung cac phuong phép giai tham sb bat dinh.
Béng 1 trinh bay céc nghién ctru ¢ lién quan dén dé
tai. Trong nghién ctru nay, mot mo hinh tbi da hoa
loi nhuén chudi cung tmg khép kin xem xet su bién
dong vé gia nguyén liéu, nhu cau nha ban 1¢ duoc de
xudt. M6 hinh ¢6 thé dam bao ngudn nguyén liéu 6n
dinh va giam phat thai méi trudng, gop phan dwa
hoat dong san xuat gan két v6i bao vé moi truong
ma van dam bao tdi wu hoa lgi nhuén.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuong phap Fuzzy Programming (FP)

Trong bai toan quy hoach tuyén tinh, cac dau vao
dir liéu nhu nhu cau, chi phi, kha ning san xut va
ngudn Iyc 14 rat quan trong. Tuy nhién, khong phai
lic ndo ta ciing xac dinh duoc tat ca cac sb liu trén.
Dé ting tinh x4c thyc cua bai toan, cac dit lidu dau
vao nay s& dugc xem xét dudi dang s6 mo va tuan
theo ham phan bd nao d6. Trong cac loai ham phan
bd, phd bién hon hét 1a ham tam giac vi tinh hiéu
qua trong tinh toan va thu thap dir li¢u.

Mot s6 mo A = (a1, a2, a3) dugc goi la tap s6 mo
tam gidc, vOi aj, as, a3 1an luot 1a cac gia tri bi quan,
thuong gap va lac quan. P thi ctia tip mo tam giac
biéu thi nhu Hinh 1.

Hix)

ai ar as X

Hinh 1. P6 thi phin b6 tam giac s6 mo A
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Mdi quan hé giita phan tir va tap mo A duogc dic
trung boi mot ham thudéc (MF-Membership
Function) pj(y). Theo Gani et al. (2012), gia tri MF
chi muc d6 phu thudc cta phan tir 1én tap hop va
thudng nam trong doan [0;1]. Him MF duoc trinh
bay theo biéu thirc:

0 x<a
x_al
Ga =" a, <x<a,
U= Usrn = a; —a,
= Hiw = as — x
a= a, <x<az
az — az
0 x> as

Khoang mong dgi ciia mot s6 mo EI(A):

[j.ga'(u)du,]lha'(u)du}

Gia tri mong doi EV(A) 1a diém nim giita
khoang mong doi EI(A)

EI(A) =[ E, E} | =

E'+E!
EV(A)=——2
2
Khi 4p dung phan b tam giac thi khoang mong
doi EI(A) va gia tri mong doi EV(A) cta tap mo sé
la

EI(A) = a,+a2’a2+a3
2 2

EV(A) = a+a, a+ta ><l:al+2.az+a3
2 2 2 4

Trong d6, EV(A) la gia tri trung binh gitra gia tri
ky vong bén trai va bén phai. Trén thyc té, ta co thé
tich hop mirc d6 t6i wu cua nguoi ra quyét dinh khi
tinh gia tri mong doi cia s6 mo. Goi § = [0; 1] cho
biét mirc d6 t6i wu ciia ngudi ra quyét dinh.

EV, = §xEI(A)" +(1-8)xEI(A)"

Véi EI(A)R va EI(A)F 1a khoéang mong doi phai
va trai cia s6 mo A (twong ung voi Ef, ES).

Céc ham muyc tiéu va rang budc sé’du()’c chuyén
thanh cac ham twong duong cé chira s mo.

-

Trong d6:

v).E} +yE/ ] X2y E}+(1-y).E

+ a, b 1a cac s6 mo,

+y la mirc d kha thi cta rang budc.
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2.2. Phwong phiap Compromise Program-
ming (CP)

CP 1a cich tiép can v6i mo hinh tham sb mo
thong qua lya chon thay thé tuy theo khoang cach
gan v6i diém 1y twong ciia mod hinh dugc phat trién
boi Zeleny (1973) va Yu (1985). Phuong an t6t nhét
1a phuong an ¢6 khoang cach dén diém ly tuong gan
nhit trong tat ca cac giai phap hiéu qua (Parra et al.,
2005). Véi bo s6 mo A = (ELESES) va B =
(EP,EL ED), B 1a tham s6 thé hién muc d9 thoa man
cua ngudi ra quyet dinh, B, 1a tham s the hién mirc
d6 thoa man tdi thiéu ctia ngudi ra quyet dinh. Mo
hinh don muc tiéu ban dau dugc chuyen ddi thanh
mo hinh da myc tiéu c¢6 dang:

Ham muc tiéu:

Minimize/Maximize z(,) = ¢x
Minimize L,
Maximize 3

Rang budc:
[(1-PB).E5 + BE | x> BE, +(1- B).E}

Bo=p =1

Dé ap dung phuong phap CP giai quyét vain dé
tham s6 bat dinh ta can lap dugc bang Payoff. Bang
Payoff dugc s dung trong kinh té hoc va kinh
doanh dé hién thi cac két qua co thé c6 ciia mot quyet
dinh, thuong duge sir dung dé so sanh cac quyét
dinh khac nhau khi c6 nhiéu két qua co thé cé va
khong c6 thong tin chic chin vé két qua nao s& xay
ra. Gid tri trén bang Payoff duoc dua trén tirng muc
tidu trong diéu kién tiéu cuc, binh thudng va tich
cuc.

Béang 2. Ma tran Payoff

Ham muc tiéu Muc d6 ky vong

Ham muc tiéu Z(gy) Bo
Mirc dd ky

O Ky 2y 1
vong

Phan tr ¢ giita dudng chéo (Z(gy)r Z(1y) duoc tao
thanh tir nhitng diém 1y tuong.

Goi dy va d, la khoang cach gilra Z,, dén Zgy)
va B dénl.

d1(Zeey Zp,) = |EV (Z) — EV (Zp,))|
d;(Bo D) =1-p

Vi cac gia tri ham muyc tiéu c6 don vi khac nhau
nén ta can dong nhat khoang cach cac muc tiéu:
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EV: = EVigg,)

dl =
EViaay — EV(Z(Bw)
i, =——F
2T 1- ﬁo

Khoéang cach giita cac muc ti€u va giai phap ly
tuéng dugc thé hién béi L,-metrics hay con goi la
Manhattan distance véi 0 < p < oo thé hién mirc
phure tap ctia d6 1éch giira cdc ham muc tiéu, w 1a
trong $0 thé hién mirc d§ quan trong ctia ham muc
tiéu.

o[

Khi d6, mé hinh chira tham s6 mo dugc bién doi
theo B-Compromise solution nhu sau:

Ham muc tiéu:
Minimize L,
Rang budc:
[(-P).E; + BE! | x> BE, +(1- B).E/

Bo<p <1
3. XAY DUNG MO HINH

O chiéu thuan cia dong san pham, chudi cung
g bat dau tir nha cung cip dén nha may, nha ban
1é loai mot va nha ban 1¢ loai hai. Tai nha ban 1é loai
hai, san phim di qua st dung duoc trao d6i voi san
phém mdi. Hon nita, khach hang tham gia goéi trao
601 s€ dugc giam gia ¢b dinh ®% gia tuong Ung voi
50 luong san pham trao d6i. O chidu nguogc, san
pham dugc thu hoi tir nha ban 1¢ loai hai, sin pham
con gia tri st dung dugc ti€u thy qua thi truong thir
cép, san pham hu hong duge dwa dén nha may dé
thu hoi nguyén liéu dong thau (Gholipoor et al.,
2019).

= aoan

im —_ T /Nh:ban 1¢ loai mot O O O
. Ta®

Nha cung cip \ UUUB / Khach hang

—
+#*"" N bin 16 logi hai
N,y |

Thi trudng thi cip
Hinh 2. Céu tric chudi cung ving khép kin

Céu tric chudi cung ng xem xét trong nghién
ctru duogc trinh bay qua Hinh 2.
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3.1. Gia dinh

— Mbi nha cung cap c6 thé cung cip nhiéu loai
nguyén liéu tho va lugng nguyén li¢u thé 1a han che.

— Nhamay san xuét c6 ba loai kho: kho nguyén
liéu, kho thanh phdm va kho san phdm da qua sur
dung. Strc chira ctia moi kho 1a han ché.

— Hai loai nha ban 1é dugc gia dinh trong bai
toan. Nha ban l¢ loai mot khong thuc hién k§: hoach
trao do6i va nha bép 1¢ loai hai~thuc hién ké hoach
trao doi, chi phi ton kho & moi nha ban 1& khong
dang ké.

— €0 hai nhom khach hang cho céc nha ban 1¢
loai hai. Nhirng khach hang tham gia chuong trinh
trao doi va nhitng ngudi mua binh thudng.

— Nhimg khach hang sir dung goi trao d6i mua
san phdm m6i nhén dugc chiét khau. Khach hang
cling co6 thé cung cap san pham dé qua str dung cua
cac thuong hiéu khac d€ tham gia goi trao doi. Chi
dong thau cua cac san pham tra lai dugc tai ché do
cac vat li¢u khac khong mang gia tri kinh te.

— Chéat luong san pham dugc san Xudt tir dépg
thau cua san pham tra lai va chat luong san pham
duoc san xuat tr dong thau nguyén liéu thu mua la
nhu nhau.

— O thi truong tht cap, san phém da qua st
dung duoc ban dya theo don vi san pham.

3.2. Xay dung mé hinh

3.2.1. Tap hop

S Tap hop nha cung cip

Tap hop nha méay san xuat
Tap hop nha ban 1é loai mot
Tap hop nha ban 1€ loai hai
Tap hop thi truong thir cap
Tap hop san pham

Tap hop nguyén liéu thoé

N ™ v O xR

Tap hop thoi doan dang xét
3.2.2. Tham s6

D, Nhu ciu sin phim p tai nha ban 1& loai
mdt k trong thoi doan t. (chiéc)

dp1: Nhu cdu san pham p tai nha ban 1¢ loai
hai [ trong thdi doan t. (chiéc)

a Ty 1& khach hang da tham gia gbi trao doi.

e Ty 1é dong thau c6 thé tai ché trong mdi san
pham da qua st dung tra lai.
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@ Ty 1é chiét khéu trong ké hoach trao di.
6 Ty 1¢ ton kho an toan.

casg,, Néang lyc cuanha cung cap s c6 thé cung
cap nguyén li¢u r trong thoi doan t.

bom,.,, Lugng nguyén li¢u thd r sir dung dé san
xuat san pham p.

ra, Khdi lugng don vi nguyén liéu tho r.

(gam)
pra, s Giaban don vi nguyén liéu tho r tai nha
cung cép s trong thoi doan t. (VND)

ppp,: Gia ban don vi sdn phim p cta nha ban
1¢ trong thoi doan t. (VND)

pry  Gia ban don vi san pham da qua sir dung
tai thi truong thur cap trong thoi doan t. (VND)

cpp,: Chi phi sin xudt don vi san pham p cua
nha may trong thoi doan t. (VND)

car,, Suc chua cua kho nguyén li¢u tai nha
may m. (gam)

cap,, Stc chira kho thanh pham tai nha may m.
(chiéc)

cr,  Stc chita kho san pham di qua st dung
tra lai tai nha may m. (chiéc)

~ fixs  Chi phi hop dong ¢6 dinh vi nha cung
cap s. (VND)
wp:  Chi phi ton kho don vi san phim p trong
thoi doan t. (VND)

w,;  Chi phi ton kho nguyén lidu tho r trong
thoi doan t. (VND)

Pme Thoi gian san Xuét tai nha may m trong
thoi doan t. (phat)

0, Thoi gian chu ky san xuét san pham p. (phit)

ta, s m Chi phi van chuyén don vi nguyén li¢u
thd r tir nha cung cép s dén nha may m trong thoi
doan t. (VND)

thp m k., Chi phi van chuyén don vi san pham p

tr nha may m dén nha ban 1é loai mot k trong thoi
doan t. (VND)

tcpmie  Chi phi van chuyén don vi sén pham

p tir nha may m dén nha bén 1¢ loai hai [ trong thoi
doan t. (VND)
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td;;me  Chiphi van chuyén don vi san phiam
d4 qua str dung tir nha béan 1¢ loai hai [ dén nha may
m trong thoi doan t. (VND)

te;;; Chi phi van chuyén don vi san pham da
qua st dyng tir nha ban lé loai hai [ dén thi truong
thtr cap i trong thoi doan t. (VND)

3.2.3. Bién

RA, s m ¢ Luong nguyén liéu thd r tir nha cung
cap s dén nha may m trong thoi doan t. (don vi
nguyén li¢u)

Xpmkt Lu’(_mg san pham p dwoc van chuyén
tr nha may m dén nha ban 1& loai mét k trong thoi
doan t. (chiéc)

Yomue Lugng san pham p duoc van chuyén
tr nha may m dén nha ban 1€ loai hai [ trong thoi
doan t. (chiéc)

Wim,: Luong san phim di qua st dung dugc
van chuyén tir nha bén 1¢ loai hai [ dén nha may m
trong thoi doan t. (chiéc)

Zyi+ Luong san phim da qua s dung dugc
van chuyen tir nha ban 1¢ loai hai [ dén thi truong
thir cap i trong thoi doan t. (chiéc)

Epm Tdn kho san pham p tai nha may m cudi
ky t. (chiec)

Fromt Tdn kho nguyén ligu tho 7 tai nha may m
cudi ky t. (don vi nguyén liéu)

QM. Luong san phim p duogc san xuét tai
nha may m trong thoi doan t. (chiée)

RL;; Luongsan phim da qua sir dung dwoc tra
lai cho nha ban 1¢ loai hai [ trong thoi doan t. (chiéc)

Vs Bién lva chon nha cung cép (=1, néu nha
cung cap dugc chon dé cung cap nguyén li€u tho;
=0, nguogc lai)

3.2.4. M6 hinh toan

Muc tiéu cua mo l}inh la té@ da hoa loi nhuén cia
chuoi cung ung thu hoi san pham, ham muc tiéu bao
gom 9 thanh phan lién quan dén doanh thu va chi
phi.

Maximize

z=DT

(RE1,RE2,TDRE2,TC)

-CP

(NL,SX ,CP,VC,TK)

)

DTre: 14 doanh thu khi ban san pham cho nha
ban 1¢ loai mét (RE1)
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Teer =2 2 2, 2 X pwia- PPy @

peP meM kekK teT

DTre 1a doanh thu khi ban san pham cho nha
ban 1¢ loai hai (RE2)

Ty =(1-). Z Z ZZ pmit PP ot

peP meM leL teT

3)

) DTrprez 1a doanh thu khi thyc hién ké hoach trao
doi tai nha ban 1€ loai hai (RE2)

Trprer = Q- Z Z ZZ pmit* Pppx-(l_(/’)

peP meM leL teT

“4)

DTrc1a doanh thu tir viéc ban san phém cho thi
truong th cap

DT :Zzzzﬁz-prz

leL iel teT

)

CPny 14 chi phi mua nguyén liéu tir nha cung cép
nguyén li¢u

CP, = z Z Z Z RA . .pra,,

reR seS meM tel

(6)

CPsx 1a chi phi san xuat trén mot don vi san
pham

CP =3 3 2.0M,,.cp, )

peP meM telT

CPcp la chi phi ¢b dinh cia hop dong véi nha
cung cap

CPRe=>y,.fix, (®)

se§

CPyc 1a chi phi van chuyen nguyén li€u va san
pham ciia cac don vi trong chudi cung g

CPVC = z Z Z ZRArsml 'Zarsml

reR seS meM teT

+z z Z z Xpmkt 'tbpmkt

peP meM keK teT

+Z z ZZ pmlt pmlt

peP meM leL teT

+Z Z z VVlmt 'ldlmt + Z Z z Zlit 'teh't

leL meM tel leL iel teT

)

CPr 1a chi phi ton kho nguyén cua nguyén vat
liéu va san pham
:zzzEpn1t'wpt+zzzF;nltW (10)

peP meM teT reR meM teT

. Céc rang budc dugce thiét 1ap tir cong thue (11)
dén (31).

Rang budc vé nhu cau khach hang tai nha ban 1¢:
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> X,.2D,  Vpkit (11)
meM
Z pmlt— plt vpﬁlut (12)
meM

86 lugng san pham duoc trao doi & nha bén 1¢
loai hai, tong luong san pham thu h01 tai ché va
luong san pham ¢ thi truong thir cap bang tong
luong san pham duoc trao doi:

Vit
It_azz pmlt (13)
peP meM
z Imt +zZlit vz,t (14)

meM iel

Luong ton kho san phdm va luong ton kho
nguyén li¢u:
E . =E

pmt pm,t— 1

Z Xpmkt z pmlt

keK leL

Vp,m,t>1 (15)

F,. = Frm,H + Z RA.,, — Z QMpm, .bomm

seS peP

Vr#1,m,t>1 (16)

Luong ddng duogc tai ché tir san pham da qua sir
dung:

bom

pmt*

F

rmt

2, 0M

peP

)

leL

F;m,tfl + z RAr.\'mt (

ses

Vr=1m,t>1 17

Gidi han cung cap nguyén liéu ctia nha cung cap
va gidi han nang lyc san xuat cia nha may:

z RArsmt > casg, vs’ r’t (18)
meM
ZRAI‘xmr = QMpm,.bomrp vp>mg r,t :1 (19)

ses

ZRAmmt 2 rmt —QMpm,.bomrp Vpam, l",t * 1 (20)

seS

Rang budc vé san lugng san pham dugc san xuat:

YoM, 0, <p, VN1 @1)
PpeP
z Xpmkt + Z pmlt — QM vm p’ (22)

kekK leL

Gidi han stc chira cua kho nguyén liéu, kho
thanh pham va kho san pham tai che:

Z[ra ZRAHWJ <car, Vim,t

reR seS

(23)
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Vm,t (24)

Z QM pmt — Cap

peP

E,, 20D, +d,) ¥Ym p.klt (25)

pkt

ZWZW <cr, Vm,t (26)
leL

Diéu kién chon nha cung cip nguyén lidu:
RA =M.y, Vr,s,m,t (27)

v, =1

; s<4 (28)
z y =3 >3 (29)

seSs
Picu kién ctia bién:

RA X

rsmt >

Y

pmlt> lmt ’

QMpm[’ pmt’E‘ml’RL 2 0 int (30)

e {0,1} 31

Trong dé tai nay, chudi cung (mg dang trong qué
trinh tiép c4n viéc thu hdi va tai ché nén khong xéac
dinh chic chin dugc nhu cdu khach hang. Ngudn
nguyén liu tho dugc liy tir cac mo dong thau, nha
cung cap nguyén liéu phan phdi nguyén lidu tho dén
nha san xut, nén gia ctia nguyén lidu tho blen doi
theo san luong khai thac do cac quy dinh vé& moi
truong. Do d6, nhu cau khach hang ¢ nha ban 1¢ loai
mdt va loai hai, gia nguyén li€u thé dugc xét nhu
céc tham sd khong chéc chan. Trong dé tai nay, hai
phuong phap FP va CP dugc dé xuat giai quyet mod
hinh, tiép c4n chudi cung g véi tham s bét dinh,
su so sanh gitra hai phuong phap 1a co s¢ dé ti vu
héa chudi cung tmg.

pmkt >

Céc tham sb x4c dinh duoc chuyén vé dang tham
s6 bat dinh theo phan bd md tam giac (Triangular
fuzzy numbers) vi su phu hgp ciia ham va don gian
hoa viéc thu thap sé liéu cho mé hinh. Khi d6 bo
tham s6 mo 1a:

Nhu ciu nha ban 1é loai mot:
= (D1pk, D2k, D3pie)
Nhu ciu nha ban 1¢ loai hai:

d~plt = (dlpltr dzplt: dsplt)

Gia mua don vi cua nguyén liu:

pkt

Prays = (pralrst' praz,g, pra3rst)
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3.2.5. Phwong phap Fuzzy Programming

Ham muc tiéu chira tham sé mo dugc chuyén
thanh cac ham tuong Gng z,, z,, z3 voi timg gia tri
trong ham phan bd ctia tham sb.

Trong d6:

71, 1a ham muyc tiéu chira gia tri bi quan.

Z, 1a ham muc tiéu chira gia tri thuong gap.

Z3 1a ham muc tiéu chura gia tri lac quan.

Sau khi chuyén doi ham muc tiéu vé ham tuong
duong, ta can thiét 1ap ham gia tri ky vong cho ham
muc tiéu.

EVs(2) = (1-08).222+6.

ZZ+Z3

(32)

Trong d6 & 1a mirc d6 tdi wu ctia ngu(‘)ri ra quyét
dinh va co6 thé thay d6i tir 0 dén 1. Gia tri § dwoc gan
boi ngudi ra quyét dinh va thay doi dé dat duogc gia
tri ky vong. Dé tai sir dung § = 0,8.

Chuyén doi rang budc chira gid tri mo Dy,
dplt, pra,s thanh ham twong duong:

D1, +D2, ~ D2,+D3
X,z ((1 ) Pl t D2y D2+ D3y, J
meM 2 2
Vp,k,t (33)
+d2 d2 +d3
> (1- plt plt + plt plt
ZA“J o (( ne 2 r—
Vp, L.t (34)

p,,,, 2 ([(1 7) 1 ,‘;D2pk; . szkz ;D3pkt j+

)

Trong d6 y duoc dinh nghia 1a mirc d6 kha thi
trong doan tir 0 dén 1. Nguoi ra quyét dinh c6 thé
thay d6i gia tri nay nham dat dugc két qua mong
mubn. Dé tai sir dung gia triy = 0,7.

dl  +d2 d2  +d3
1- ) plt plt Ty plt
(( 7) 5 7 3

vp,Lk,t

(35)

3.2.6. Phuwong phap Compromise Programming

Goi f 1a mirc d6 kha thi xac dinh boi nguoi ra
quyét dinh, z 1a ham muc tiéu c6 dugc khi thay cac
tham s6 mo vao (1). Khi d6, mé hinh ban dau dugc
chuyén d6i thanh mé hinh mo da muc tiéu nhu sau:

Ham muc ti€u:

Minimize z (36)
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Maximize 8 (37)
Rang budc:
05<p<1 (38)
Dlpk/ + D2pk[ szk! + D3
D X 2| A= 5). + .
meM 2 2
Vp,k,t (39)
Z 5 dlp,, +d2p1, +ﬁ.d2”" +d3p,l
meM Pm” 2 2
Vp, 1t (40)
Dl ,+D2, D2, +D3 .
pmr —9{[(1_ﬂ) = ) o +ﬂ' o ) o J+
dl  +d2 d2 +d3
1- ) plt plt plt
(( A 3 +B. 5 D
Vp,lk,t  (41)

Gia st mtrc d6 kha thi t6i thiéu cta cac rang budc
ma ngudi ra quyét dinh co thé chip nhan 1a g, =
0,5. Chon gia tri f =, va f =1 dé lap bang
Payoff, giai m6 hinh véi f xac dinh, ta co:

Béang 3. Ma trian Payoff twong ung v6i

3 ‘A Mire do
Ham muyc tiéu . :
ky vong
Ham N
muc tieu 205 T (21005 22(05) Z30.9)) 0,5
Murc 36 — |
ky vong 2w = (21(1),22(1),23(1))

Trong d6, z,, z,, Z3 lan lugt 1a ham muc tiéu
tuong tng voi cac gia tri thap, trung binh va cao cua
bd s0 mo. Biem kha thi 1a diém nam trén duong chéo
gitra Zo 5y va Z(q).

.Lt A
1 _____________________

0,5} -----------

;

|
!
|
i
i
1
H
H
H
]

EV,
Hinh 3. Ham muc tiéu L,
Theo Lopez et al. (2000) ta thiét 1ap trong sb
w; = w, = 0,5 bieu thi mirc d quan trong ciia ham

muc ti€u (36) va (37) twong duong nhau. Ham muc
tieu méi L, (Manhattan distance) 1a khoang cach
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giita cac diém kha thi va giai phéap 1y tuong véip =
1 c6 y nghia d6 1éch cac ham muc ti€u la ham bac
nhét c6 do 1éch ti 18 thuan voi do 16n ctia ching va
cac sai léch co6 trong 6 nhu nhau.

Chuyén d6i moé hinh theo B-Compromise
solution nhu sau:

Ham muc tiéu:

EV, — _
Minimize 0,5, 222209 o 5 1=5)  (42)

20) ~ 22(0,5) >

_ Rang budc: Cac rang budc tir (14) dén (24), (26)
den (31) va (38) dén (41).

Trong do, EV; 1a gia tri ky vong cua ham muc
tiéu ban dau khi thay the (43) vao (1):

— Pralyse+2.p1a2p5e+P7aA3 st
Ty = (
prayse 2

4. TRUONG HOQP DIEN HINH

) @3

Mot truong hop dién hinh véi mat hang voi nudce
dung trong gia dinh dugc 4p dung dé klem chung
md hinh. Mang ludi chudi cung ung gém: 6 nha
cung cap (NCC), 2 nha may san xuit (M), 10 nha
ban 1¢ loai mot (RE1), 5 nha ban 1¢ loai hai (RE2), 1
thi truong thir cip (TC), 7 nguyén liéu thé (NL), 6
san pham (SP) bao gdm 2 loai voi bép, 2 loai voi sen
tdm va 2 loai voi chau (Hinh 4). M6 hinh xem xét 4
thoi doan (TD), mdi thoi doan 45 ngay.
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1 v— T N\
[r\" [y =

WVoi chéu loai 1 Voi chiu loai 2 Voi bép loai 1

Voi bép loai 2

Vai tim loai 1 Voi tAm loai 2

Hinh 4. Cac san pham voi nwéc

Gié ban don vi clia cac san pham dugc trinh bay
nhu Bang 4.

Nguyén liéu thé dwoc mua tir cac nha cung cap,
dugc thé hién & Hinh 5. C6 6 nha cung cip va 7 loai
nguyén liéu bao gdm: ddng thau (E;) dugc cung cip
boi nha cung cép (Si, Sz, S3); 6ng loai 1 (E,), 6ng
loai 2 (Es) va hop loc loai 1 (E4) dugc cung cap boi
nha cung cép (S4); hop loc loai 2 (Es) dugc cung cap
boi nha cung cap (Ss); vong dém loai 1 (E¢) va vong
dém loai 2 (E7) duoc cung cip bai nha cung cip (Ss).

Biang 4. Gia ban don vi ciia cac san phim
(don vi: VND)

D
SP 1 2 3 4
Voi chdu loai 1 200.000 200.000 200.000205.000
Voi chdu loai 2 190.000 190.000 190.000 190.000
Voibép loai 1 150.000 165.000 165.000 165.000
Voibép loai 2 180.000 180.000 180.000 180.000
Voi tim loai 1 180.000 180.000 182.000 182.000
Voi tim loai 2 190.000 190.000 192.000 192.000

Bang 5. Chi phi van chuyén don vi tir nha may M1 va M2 dén cac nha bén 1é loai mdt va nha ban 1é loai

hai
Tur DPén Gia (VND) Tir DPén Gia (VND)
Ml REI 1 350 M2 RE1 1 330
M1 REI 2 280 M2 REI 2 300
M1 REI 3 360 M2 REI 3 400
M1 REI 4 290 M2 REI 4 290
Ml RE1 5 280 M2 REI 5 370
Ml REI 6 360 M2 REl 6 360
Ml REI 7 330 M2 REI 7 350
Ml REI 8 290 M2 REI1 8 330
Ml REI 9 300 M2 RE1 9 390
Ml REI1_10 310 M2 REI1 10 380
Ml RE2 1 300 M2 RE2 1 380
Ml RE2 2 330 M2 RE2 2 340
M1 RE2 3 350 M2 RE2 3 370
M1 RE2 4 380 M2 RE2 4 330
M1 RE2 5 300 M2 RE2 5 300

Cac dir liéu bat dinh bao gom gia nguyén liéu va
nhu cau khach hang dugc gia dinh tuan theo s mo

tam gidc (Triangular Fuzzy Number). Ty 1¢ khach
hang tham gia géi trao doi dugc xet 1a 75%, luong
ton kho an toan 1a 50% nhu cau cua thoi ky trude, ty
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1¢ ddng thau tai st dung dat 80% khéi lwong san
phim. Ty 1& chiét khau trong ké hoach trao ddi la
6%. Chi phi van chuyén don vi tir cac nha may dén
cac nha ban 1€ dugc trinh bay nhu Bang 5.

Vong dém Ong

Bf’)ng thau Bé loc

Hinh 5. Cac loai nguyén liéu sin xuét voi nwéc
5. KET QUA VA THAO LUAN

Két qua tir ca hai phuong phap FP va CP cho
thdy nha cung cép nguyén liéu 2 duoc chon cung cip
nguyén lidu dong thau cho ca 2 nha may, cac nha
cung cép con lai mdi nha cung cAp mot nguyén liéu
khéac nhau cho 2 nha may & moi thoi ky dugce xét
nhu Bang 6.

Bang 6. Nha cung cAp nguyén liéu dwgc chon

L
NCC Ei E» Es Es Es E¢ E;
S, 4
S4 v v v
Ss v
Se v v

Nguyén liéu dong thau dugc cung cép 16n nhat
vi 1a nguyén li¢u can thiétrcho moi san pham, lugng
nguyén li¢u dugc cung cap cho hai nha may dugc

trinh bay ¢ Hinh 6.
Nha may 1 Nha may 2

Thoi doan 4

OThoidoan 3

BThoi doan 2

BThoi doan 1

IS

Nguyén liéu
Nguyén liéu

0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 6000
San lwong Sén lwong
Hinh 6. Biéu do thé hién lwgng nguyén liéu cung
cap cho nha may 1 va 2
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S6 luong cua mdi loai san pham ciia nha may 2
tuong doi on dinh hon nha may 1, luong san pham
duoc san xuat duogc trinh bay trong biéu do Hinh 7.

Nha may 1
350

340

300

OPPPPOPPI0 0000

CE OO L Ol E L EE e CA e it

[T TTITT ST TTT

LILEIA PP

LLLLI7722D

290

O A

¥
o

1 2 3 4
San pham
Nha may 2
900
800
700
600
o
5. 500
3
\(c% 400
300
200
100

N

ENG

EARM: Al 5 b B

2 3 4 5 6
San pham

Thoi doan 1 Thoi doan 2 § Thei doan 3 [] Thei doan 4
Hinh 7. Bieu do thé hién san lwgng hai nha may

Luong ton kho nguyén li¢u cua hai nha may
tuong dong véi nhau, nguyén liéu dong thau dugc
ton kho nhi€u nhat trong céc thoi doan tai hai nha
may. Tai thoi doan cudi, nguyén li¢u ton kho dugc
su dung hét, co thé thay rd tai biéu do Hinh 8.

Nha may 1
7.000
6.000
o 5.000
& 4.000
S 3.000
@ 2.000

1.000
.0

Nguyén liéu

Nha may 2
7.000
6.000
5.000 W
2
5. 4.000 v
E]
.8 3.000
2.000
1.000

Nguyén liéu
----Thoidoan 1 «eeseeee Thoidoan 2 — - — Thoidoan 3 = - * Thoi doan 4

Hinh 8. Ton kho nguyén liéu tai hai nha may
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Sé luong san ph:?im duoc tra lai tai ‘Ilhé‘l bgin 1é loai
hai 6n dinh qua ti;ng thoi dqan, nhiéu nhat la nha
ban 1¢ thir 3, cu thé tai biéu d6 Hinh 9.

]

1 5
Nha ban 1€ loai 2
EAThoi doan 1 NThoi doan 2 EThoi doan 3 B Thoi doan 4

P

Hinh 9. Biéu d6 thé hién s6 lrgng san phim
dugc trao doi & nha ban 1€ loai hai

Két qua tir hai phwong phap Fuzzy Programming
va Compromise Programming trinh bay ¢ Hinh 10
va Hinh 11 ta c6 thé so sanh gia tri ky vong thu dugc
cua tung phuong phép:

Phuong phap FP: EV5(2) = 1.654.845.645
(VND) véi § = 0,8

§Z1 8722 ®wZ3

1.740.000.000 1.724.659.380
1.720.000.000
1.700.000.000
1.680.000.000

1.660.000.000

EV g 5(Z07)=1.654.845.645

1.640.000.000
1.620.000.000
1.600.000.000

1.617.276.480
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1.580.000.000
1.560.000.000

%
XK
K KK
K
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S

s
X

Z1
Hinh 10. Gia tri ham thanh phén va gia tri ky
vong ctiia ham muc tiéu FP

Phuong phap CP: EV, = 1.671.014.800 (VND)
véi B = 0,75
1.760.000.000 bt
1.740.000.000 1.733.029.950
1720.000.000 -745.518.620
1700.000.000
1,680.000.000
1,660.000.000
1.640.000.000
1.620.000.000
1,600.000.000
1.580.000.000
1.560.000.000
1,540.000.000

ap=0>5

EV,=1.671.014.800; f = 0,75;L,=0,489
1.679.369.830

R
1.661.877.840

ok

1.625.758.150
608.220.690

Hinh 11. Gi4 tri hAm thanh phén va gia tri ky
vong ciia ham muc tiéu CP
Ta c6 thé thay gié trj ky vong & phuong phap CP
chénh léch véi z, & FP chi 76.570 (VND), nén c6
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thé nhan xét gia tri ky vong t6i wu & ca hai phuong
phéap chénh léch khong nhiéu. Tuy nhién, xét vé mirc
d6 phtc tap phuong phap FP don gian hon nhung
cac bién ¢ timg ham muc tiéu theo xu hudng thap,
trung binh va cao nén kho cé thé hoach dinh san xuét
va cung ung néu khong c6 du bao xu hudng trong
thoi ky xac dinh. Déi véi phuwong phap CP tuong ddi
phtrc tap hon nhung cac bién quyét dinh co thé tbi
wu hda mot cach rd rang, giup nha ra quyét dinh c6
thé dua vao d6 dé hoach dinh qua trinh san xuit va
cung ung.

Trong ca hai phuong phap déu xuat hién muirc do
t6i wru cua ngudi ra quyét dinh 1y va 8 ddi véi FP,
B dbi véi CP, y nghiacia y, § va B la giéng nhau
trong ca hai phuong phap. Vi phuong phap FP,
ngudi ra quyét dinh hoan toan khéng danh gia chinh
xac dugc gia tri cia muc d6 toi wu y va &, trong qua
trinh t6i wu hoa chi co thé woc tinh gia tri muc do tdi
wu théng qua chuyén gia hodc cac sb liéu tir giai
doan trudc. Nhung dbi voi phuong phap CP, ta co
thé phan tich dugc mirc d¢ t6i wu f thong qua bién
ddi ham muc tiéu ban dau thanh ham da muc tiéu
trong do t6i da B 1a mot trong cac ham muc tiéu va
ding B-Compromise solution dé bién dbi ham da
muc tiéu vé ham don myc tiéu, khi d6 B tr& thanh
rang budc. Tuy nhién, phuong phap CP van chiu anh
hudng béi sy cha quan cua ngudi ra quyét dinh
thong qua trong s6 wy, dé thé hién sy wu tién giita
hai thong s6 d; va d,.

Taco thé thay gié tri mirc do téi uu cua ngudi ra
quyét dinh ¢ phuong phap CP d¢ nhan xét ve kha
nang toi vu cua phuong phap FP:

Gia tri ky vong: EVys(Z57)= 1.657.530.218
VND

Nhan thay khi thay gi tri § = £ = 0,75 thi gid
tri ky vong cia phuong phéap FP van nho hon
phuong phap CP mdt khoang A= 13.484.582 VND.

6. KET LUAN

Hoach dinh mang lu6i chudi cung tmg khép kin
gitp dam bao ngudn nguyén lidu 6n dinh va giam
phat thai moi truong, gop phan dua hoat dong san
xuét gan két véi bao vé moi truong ma van dam bao
t6i wu hoa loi nhuan cho chudi cung tmg thu hdi va
tai ché, theo nghién ctru ctia Gholipoor et al. (2019)
mo hinh chudi cung tmg khép kin xem xét ké hoach
trao doi c6 thé ting dén 58% loi nhudn chudi cung
tmg. O nghién ctru nay, ngoai ting lgi nhuan cho
chudi cung tng, lwong san phim thu hoi tra lai nha
may dé tai ché dat 2,7%, luong san phém con gia tri
st dung dugc tiéu thu & thi truong thi cép dat 5%.
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Nghién ciru dd xdy dyng mé hinh t6i uu héa toan
hoc cho bai toan hoach dinh mang luéi chudi cung
g khép kin xem xét bién dong vé gia nguyén liéu
va nhu cdu nha ban 1¢. Bing viéc 4p dung phuong
phdap Fuzzy Programming va Compromise
Programming vao mé hinh dudi sy hd trg tir cong
cu lap trinh t6i wu ILOG CPLEX, dé tai da giai quyét
vén dé bat dinh trong nhu cau va gia nguyén liéu.

Thong qua céac sb liéu thu thap duoc, dé tai da
kiém chirng mé hinh va phén tich dugc tac dong
gitta cac tham so va gia tri toi vu nhu sau:

(1) Hoat dong thu hoi va tai ché c6 thé han ché
luong nguyén liéu can cung cap & cac ky, ngoai ra
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