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BAI TOAN RA QUYET PINH DUA TREN QUAN HE UU TIEN
GIUA CAC TAP HOP MO TRUNG TINH
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Tém tit: Nghién citu nay tdp trung vao viéc phdt trién cdc phwong phdp ra quyet dinh trong méi truong khong chdc
chdn bang cdch khai thdac déc tinh ciia tap mo trung tinh. Trong tam nghién citu bao gom viéc dé xudt mét quan hé wu tién
maoi giita cdc tdp mo trung tinh, cung cdp co so 1y thuyét cho cdc baz todn ra quyét dinh. Trén co s¢ d6, mot thudt todn ra
quyét dinh da tiéu chi dwoc xdy dwng, giup danh gid va lya chon 161 wu trong cdc tinh huong phirc tap. T} hudt toan dwoc ap
dung vdo cdc truong hop thiee té d@é kiém tra tinh hiéu qua va kha nang ing dung. Két qua cho thdy phirong phap d@é xudt
khong chi dam bado tinh khd thi ma con cdi thién chat lwong ra quyét dinh, mé ra cdc hwéng nghién cieu méi va ieng dung
tiém ndng trong nhiéu linh viec.

Tir khéa: Quan hé wu tién, tdp hop mo trung tinh, bai todn ra quyét dinh, img dung cong nghiép
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Abstract: This study focuses on advancing decision-making methods in uncertain environments by leveraging the
characteristics of neutrosophic fuzzy sets. The research introduces a novel priority relationship among neutrosophic fuzzy
sets, establishing a theoretical foundation for solving decision-making problems. Building upon this foundation, a multi-
criteria decision-making algorithm is developed to evaluate and optimize choices in complex scenarios. The algorithm is
further applied to real-world cases to assess its effectiveness and practicality. The results demonstrate that the proposed
approach not only ensures feasibility but also enhances decision-making quality, paving the way for new research directions

and practical applications across various domains.
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I. PAT VAN PE

Ra quyét dinh trong cac moi truong chira dung
su bat dinh va phtc tap 1a mét thach thue 16n, dac
biét trong cac linh vuc nhu quan ly, khoa hoc dix
liéu, va tri tué nhan tao [1]. Nhing tinh hudng nay
thudng yéu cau mo hinh hoa khong chi cac yéu td
rd rang ma ca nhitng yéu t6 khong xac dinh hoic
mau thuan trong thong tin. TAp mo trung tinh
(neutrosophic fuzzy sets) dd ndi 1én nhu mot cong
cu hiru ich dé giai quyét cac van dé nay nho kha
ning két hop ba thanh phan chinh: mirc d6 ding,
muc dd sai, va mic do khong xac dinh [2] So véi
cac khai niém mo khac nhu tdp mo truyén thong
hay tap mo truc gidc, tdp mo trung tinh c6 kha
ning mod hinh hoa sy khong chic chin mét cach
toan dién hon. Piéu nay dic biét quan trong trong
cac bai toan ra quyét dinh da tiéu chi, noi ma mdi
quyét dinh can can nhéc nhiéu yéu té voi cac mirc
d6 uu tién khac nhau. Tuy nhién, nghién ctru vé
tadp mo trung tinh hién van dang & giai doan phat
trién ban dau, va con thiéu cac cach tiép can hé
théng dé khai thac tiém ning ctia no.

Mot trong nhitng thach thic 16n khi sir dung
tap mo trung tinh 1a viée xay dung mot co ché
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danh gia hiéu qua nham thiét 1ap quan hé uu tién
gitra cac lya chon [3]. Cac quan hé nay dong vai
tro cot 181 trong viée phat trién thudt toan ra quyét
dinh, nhung hi¢n nay van con it dugc nghién ctru.
Viéc tao ra cac quan hé uu tién ro rang va hop ly
khong chi giap don gian hoa qua trinh tinh toan
ma con tang d¢ chinh xac va tinh ing dung cua
cac thudt toan ra quyét dinh. Pong thoi, sy phat
trién cua cac thuat toan ra quyét dinh dua trén
tap mo trung tinh doi hoi phai kiém ching tinh
kha thi trong cac trudng hop thuc té. Didu nay
khong chi dam béo tinh chinh x4c 1y thuyét ma
con minh ching gia tri thyc tién ciia cac phuong
phép dé xuit. Tir d6, viéc ing dung tip mo trung
tinh vao cac bai toan ra quyét dinh da tiéu chi
c6 tiém ning trd thanh cong cu khong thé thiéu
trong nhiéu linh vuc.

Nghién ctru ndy dit nén mong cho viée khai
thac tip mo trung tinh thong qua mot cach tiép
can toan dién, bao gom (1) D& xuit quan hé uu
tién moi, (2) Phat trién thuat toan ra quyét dinh
dira trén quan hé méi d6, va (3) Kiém ching tinh
kha thi va tng dung thuc tién. Day 13 budc tién
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quan trong, khong chi cing ¢d 1y thuyét ma con
mang lai giai phap cu thé cho cac bai toan phirc
tap, dong thoi md ra hudng nghién ctru méi trong
tuong lai.

Phan con lai cta bai bao duge ciu tric nhu sau:
Muc 2 trinh bay kién thirc nén tang; Muc 3 dé xuat
quan h¢ uvu tién madi gilta cac tap mo trung tinh;
Muc 4 gi6i thiéu bai toan ra quyét dinh da tiéu
chi trong méi trudng md trung tinh; Muc 5 kiém
chuing thudt toan qua thi nghiém thuc té; Muc 6
két luan va dé xuat hudng nghién ctru tuong lai.

IL. NOI DUNG NGHIEN CUU

2.1. Cac dinh nghia vé tdp mo trung tinh va
kién thirc nén tang dé xdy dung quan hé méi trén
cdc tdp hop nay.

Pinh nghia 1 ([2]). Cho tip hop ban ddu X va

A ={x, pa(x)):x € X, pa(x) € [0;1]}

la mot tap mo trén X. M4t tdp mo trung tinh A
trén X dugc xac dinh boi:

4 {<

trong do, bo gém ba ham s thuc Tua Ipa Fua

pa(x) .
Tor GO I OO, By (x)> xe X}

.

:X—[0;1] 1an luot biéu thi cac miuc dod dang,
khong xac dinh, va sai ctia mic d thanh vién pa
(x) ctia moi phan tir x € X sao cho chung khong bi
gii han c6 dinh vé tong ciia cac gid tri nay. D6i
v&i mdi x € X ¢b dinh, cac bo tir sd thuc
pra(x)
TliA (x)'IuA (x):Fp.A )

dugc goi 1a mirc A6 mo trung tinh cta x. Ky hi¢u
NE(X) dugc dung dé chi tap hop tat ca cac tip mo
trung tinh trén X.

2.2. Quan h¢ wu tién giira cac tap hop mo
trung tinh

2.2.1. Bai todn ra quyét dinh dwa trén quan hé
wu tién gitta cdc tap hop mo trung tinh

+ Mo td bai todn

Bai toan ra quyét dinh da ti€u chi dugc thuc
hién bang cach danh gia m phuong 4n A=
{A1,A2,...,Am } dua trén n ti€u chi S={si,s,...
,S» } . Mdi phuong an dugc dinh lugng thong qua
mot tap cac gia tri mo trung tinh theo n ti€u chi,
duogc ky hi¢u la Ai=[NFj Jj, tir d6 hinh thanh ma

trdn mo trung tinh:

NF;; NF;, NF;,
NF. NF NF,
DM = [Nij]an s E21 E22 ‘:2)1
Nle NFmZ Nan
Hjk

Trong ma tran nay, mdi phan tr NFk =77 7
biéu thi ddnh gia ciia phuong 4n Aj theo tiéu

chi sk. Cac gia tri nay dugc xac dinh nhu sau:

(Hik = Hi(4y)

Tjie = T (4))

e = 1, (4))

By = £, (4))

vi=12,..mvk=1.2,..,n,

Ma trdn nay dong vai tro nén tang trong qua
trinh ra quyét dinh, phan anh day du sy phtc tap
va cac yéu td khong chic chin trong tirng danh
gia. Muc dich 1a tim ra phuong an t6i vu nhét,
pht hop nhét véi cac tiéu chi da dé ra.

2.2.2. Thuc nghiém

Dir liéu thwc nghiém

Mot nha may san xuét linh kién dién tu
hién dang van hanh bdén may méc, ky hiéu
la A1, A2, A3, A4, va dugc danh gia dya trén
ba tiéu chi chinh: hiéu suét, tinh linh hoat,
va dg tin cay (s1,52,83 ) nham ti wu hoa hiéu
qua van hanh. Hiéu suét cua ting may dong
vai trd quan trong, anh huong tryc tiép dén
chét luong san phém dau ra, vi vay cac nha
dau tu hudng dén duy tri nhitng may c6 ning
sudt cao nhat va loai bo dan cic may khong
dap ung ky vong. Chién luoc nay khong chi
cai thién chét luong san pham cudi cung ma
con gia ting loi nhuan tong thé. Pé hd tro
qua trinh nay, ba chuyén gia (Ei,E»,E; ) da
tién hanh danh gia chi tiét tirng may dya trén
ba tiéu chi quan trong, voi két qua trinh bay
trong Bang 1 va trong sd twong ung tir goc
nhin ctia tirng chuyén gia duoc cung cip trong
Bang 2 . Truéc nhitng dir li€u thu thap duoc,
quan 1y nha may hién déi mat véi mot quyét
dinh mang tinh chién luge: Twa chon may moc
chii chdt dé trién khai trong diy chuyén san
xuat, mot bude di quan trong nhim duy tri loi
thé canh tranh va dam bao sy phat trién bén
viing cua nha may trén thi trudong.
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Bang 1. Danh gia cia cac chuyén

gia cho cdac may doi voi cac tiéu chi.

E: E: Es
S1 S2 S3 Si1 S2 S3 Si S2 S3
Al 4 .7 0 4 0 5 .6 7 3

Ax 3 A B 4 4 3 5 .9 9
5,.7,.3 .7,.8,0 8,1,.7 | 5,.5,.4 | .8,.6,.2 7,1,.5 .8,.4,.1 7,.6,.4 2,4,.5

As 2 3 4 2 .6 3 1 2 1
3,.8,.1 4,9,3 .3,.1,0 9.3,6 | 4,438 5,1,.5 3,3,.5 9,.6,.3 3,5,2

As 5 7 3 .6 5 4 0 5
7,2,3 5,.1,.6 1,.6,.7 1,.4,.9 4,0,.2 1,1,1 2,.5,.1 5,4,.7 7,1,.7

Bdng 2. Trong so cua cdc tiéu chi twong ung voi cac chuyén gia khac nhau

S1 S2 S3
Ei 2 4 8 5
9.0.7 6,.1,2 1,3,.7 '
E. 1 9 5 5
5.2.8 5.8..1 1,.4,.1 '
E; 6 0 3 ;
3.7.6 6,3,4 7.4,2 '

Pé chuan hoéa dit liéu dau vao sao cho phu hop
voi thuét toan dé xuit, cac toan tir gitra cac s6 mo
trung tinh, nhu da duoc dinh nghia trong Phuong
trinh (2??) va (?2?). Tong diém danh gia cua bon

may moéc da dugc tinh toan va tich hop cac trong
s6 dugc chi dinh boi ting chuyén gia. Két qua
cudi cung tir qua trinh tich hop toan dién cac danh
gia dugc trinh bay trong Bang 3.

Bdng 3. Keét qua tich hop toan dién cac danh gid cua cac chuyén gia cho cac may doi voi cac tiéu chi.

S1 S2 S3

Al 15 2 06
23.,.28,.06 .03,.09,28 16,.15,.32

A: 13 14 13
20,.20,.09 24,24.20 21,.29,.21

As 6 11 .10
14,.20,.11 .19,.25,.13 11,.08,.05

As 15 11 21
16,.11,.12 .16,.06,.19 .10,.24,.26

Két qua thwc nghiém

Cac s mo trung tinh trong Bang 3 dugc st trong Bang 4. Dua trén két qua dau ra cua thuat

dung lam dit liéu dau vao cho thuat toan dé xuat.

toan, ¢ thé két luan rang As1a lya chon phti hop

Qua trinh trién khai thuat toan duoc mo ta chi tiét nhat trong trudng hop nay.
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Bdng 4. Két qua thire nghiém theo tirg budc.

.15 .2 .06
.23,.28,.06 .03,.09,.28 .16,.15,.32
.13 .14 .13
A N .20,.20,.09 .24,.24,.20 .21,.29,.21
Pau vao .6 11 .10
.14,.20,.11 .19,.25,.13 .11,.08,.05
.15 11 .21
.16..11..12 .16..06..19 .10..24..26]
, . 14 .13 .09 16 "
Budce 1 bm* = [.14,.18,,23 .22,25,17 .15,.18,10 .14,.14,.19]
.50 .51 .61 .48
.50,0,.50 .41,16,59 .39,0,.61 .48, 13,52
.49 .50 .60 .46
. .59,.16,.41 .50,0,.50 .50,.16,.50 .57,.28,.43
Budc 2 P=1"""5 .40 50 36
61,0,39 .50,.16,.50 .50,0,50 .59,.13, 41
.52 .54 .64 .50
.52,.13,48 .43,28,57 .41,.13,59 .50,0,.50
Budc 3 1=0.9 va A(P)=0.94>r
Budc 4 Thoéng qua vi ....
Budc 5 S(A1) = -3.43, S(A2) = 2.28, S(A3)= 2.36, S(A+) = -2.08
Pau ra As
2.3. Théo luin [5], TOPSIS véi sé trung tinh (NN-TOPSIS) [6],

Pé danh gia hi€u qua ctia thudt toan dé xuit, mot
so sanh két qua thyc nghi¢m dugc tién hanh véi
nhiéu phuong phap sin c6 trude do, sir dung cuing
mdt bo dir 1i€u trong khudn kho ra quyét dinh da
tiéu chi. Cac phuong phap duoc so sanh bao gdbm
Autocratic v6i s6 mo truc giac (IF-Autocratic)

I1I. KET LUAN

Nghién ctru nay da dé xuat mot quan hé wu tién
moi gitta cac tdp mo trung tinh va phat trién mot
thudt toan ra quyét dinh da tiéu chi dya trén quan
hé nay. Thuét toan da dugc kiém ching thong qua
cac ing dung thuc té, khing dinh tinh kha thi va gia

cung voi TOPSIS va Autocratic sit dung s6 mo
trung tinh (NF-TOPSIS va NF-Autocratic) [4].
Két qua duoc trinh bay trong Bang 3, thé hién tinh
nhat quan va on dinh cta thuét toan dé xuét so vai
cac phuong phap khac, khing dinh hiéu quéa vuot
troi cua no.

tri thuc tién trong viéc giai quyét cac bai toan phirc
tap. Trong tuong lai, nghién ctru s€ mé rong tng
dung cua thudt toan sang cac linh vuc nhu quén ly
rti ro, t6i uu hoéa hé théng, va tich hop véi tri tué
nhan tao nham ning cao kha ning xir 1y trong cac
mdi truong khong chic chan va dir liéu 1on.
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