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Tém tat

Trong boi canh dir liéu biung né ngay cang phirc tap va khéng chdc chdn, nhu cau vé
cdc mé hinh todn hoc ¢é kha néing xit Iy théng tin mo ho va trich rit tri thiee tir div liéu ngay
cang quan trong. Ly thuyét Dai sé gia tir (Hedge Algebra - PSGT) la mé hinh todn hoc dwa
trén 1y thuyét tdp mo, cho phép biéu dién va xir Iy cdc hang tir ngén ngit mét cdch cé hé thong.
Bai bdo nay trinh bay nén tang 1y thuyét ciia DSGT, trong dé nhan manh cdc ddc tinh todn hoc,
cau triic dai s6 va phwong phdp dinh lwong ngiv nghia ciia cac hang tiv. Pong thoi gidi thiéu
mét cong trinh dién hinh cé két qua tét khi ing ung Iy thuyét DSGT trong bai todn trich rit tri
thire, dac biét la trong xur Iy ngon ngit ty nhién, hé hé tro ra quyét dinh va phan logi dir liéu
khéng chdc chan. Cac két qud c6 dwoc cho thdy DSGT gilp cdi thién khd nang dién gidi tip
mo, dong thoi mang dén mét hudng tiép can kha thi trong cdc hé thong thong minh. Cuéi ciing,
bai bdo ciing phén tich cdc xu hwéng nghién ciru hién nay va dinh hidng phat trién tiép theo
cua DSGT trong linh viec khoa hoc dir liéu va tri tué nhan tao.

Tir khéa: Pai sé gia tw, tdp mo, khai pha dir liéu, trich rut tri thire, tri tué nhan tao, xur
ly dir lieu mo
Abstract

In the context of increasingly complex and uncertain data explosion, the demand for
mathematical models capable of handling ambiguous information and extracting knowledge
from data has become ever more critical. Hedge Algebra (HA) is a broad mathematical
framework generalizing fuzzy set theory, which enables the systematic representation and
processing of linguistic terms. This paper presents the theoretical foundations of Hedge
Algebra, with particular emphasis on its mathematical properties, algebraic structure, and
semantic quantification methods for linguistic terms. It further introduces a representative work
demonstrating promising results in applying HA theory to knowledge extraction tasks,
especially in natural language processing, decision support systems, and uncertain data
classification. The obtained results indicate that HA enhances the interpretability and modeling
capability of fuzzy data, while offering a viable approach for intelligent systems. Finally, the
paper analyzes current research trends and outlines prospective directions for the further
development of Hedge Algebra in the fields of data science and artificial intelligence.

Keywords: Hedge Algebra, fuzzy sets, data mining, knowledge extraction, artificial
intelligence, fuzzy data processing
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Trong thoi dai di liéu 16n bung nd, viéc khai phé va trich rit tri thirc tir ngudn dir liéu
16n, phirc tap va khong chéc chin ngay cang tré nén thach thirc. Cac phuong phap truyén théng
trong khai pha dit liéu thuong dya trén 1y thuyét xac suit théng ké va 1y thuyét logic mo gip
khé khian khi xir Iy thong tin mang tinh mo hd hodc biéu dién tri thirc dang ngén ngit tu nhién.
Dé giai quyét cac thac thirc nay, Ly thuyét DSGT duoc dé xuat nhu mdt mé hinh toan hoc manh
mé& gitip mé hinh héa va xu 1y dir liéu khong chic chin théng qua cdu tric dai s6 cua cac hang
tor ngdn ngir.

Trong bai bao nay, ching toi trinh bay nén tang 1y thuyét cua DSGT, tap trung vio
nhitng khai niém, dinh nghia khéi quat va cac phuong phéap dinh luong ngit nghia. Pong thoi,
bai bao ciing gidi thidu cac tmg dung trong cac bai toan thuc té cia DSGT trong viée trich rit
tri thue, dac biét 1a trong viéc xur 1y dir li€éu mo va hd tro ra quyét dinh. Bai bdo nay s€ cung cép
mot goc nhin tong quan vé DSGT va nhing Gng dung tiém ning ma ndé mang lai, tir d6 gop
phan thuc day nghién ctru va tmg dung 1y thuyét ndy vao cic hé thong khai thac tri thiic trong

thuc té.
2. Ly thuyét dai so gia tir

Vao dau nhung nam 1990 Nguyén Cat Ho cting Wechler da giéi thiéu lan dau tién 1y
thuyét DSGT trong [16]. Ly thuyét DSGT cho phép thao tac truc tiép trén ngon ngir tu nhién
trén co s& mo ta mién xac dinh bién ngon ngir dudi dang dai s gia tir. N6 di dugc ung dung
nhiéu trong cac bai toan khac nhau nhu bai toan khai pha dir liéu [9, 10, 11], diéu khién mo
[12], xtr Iy hinh anh va thi giac may tinh [13],... PSGT di cung cap md hinh toan hoc gitp cho
viéc tinh toan ngir nghia dua trén tip md tir ngit nghia vén ¢ tu nhién cla cac tir ngdn ngir.
Phuong phap nay dua trén tinh chat c6 thir tu ngit nghia ciia cc tir trong mién gia tri ngon ngi
trong bién ngon ngit. Tir d6 dé xuat mot s md hinh toan hoc nham sinh ngit nghia c¢6 thé thuc
hién tinh toan trén tip mo tir ngit nghia dinh tinh sdn c6 cia ngdn ngit ty nhién.

Khi xét gia tri thudc tinh A cta co s dit liéu voi hai mién gia tri: Gia trj s6 trong mién
gia tri Ua (A 1a bién sb) va hang tir ngon ngit trong mién ngon ngit LDa (A 12 bién ngon ngi).
Trong thyc té hai mién gi tri ton tai song hanh, chiing c6 mdi quan hé chit ché v6i nhau. Do
d6, khi Ua co chira cdu tric toan hoc thi LDa ciing ¢c6 mot cau tric toan hoc. Ly thuyét DSGT
nghién ciru cdu trac dai s6 dua trén quan hé thir tu ngit nghia vén c6 cta cac hang tir trong LDa.
Vi du: Trong mién hang tir ciia bién AGE (tudi), dya trén gia tri ngit nghia vén c6 trong thyc té,
ludn ton tai mot quan hé c6 thir tr vé mit ngir nghia 14 very young’ < ‘young’ < ‘mildle’ <
‘little old’ < ‘very old’.

2
Tap 1, S6 1, 2025 DOI: https://doi.org/10.65153/73py8787



Tap chi Khoa hoc va Cong nghé Truong Pai hoc Cong nghé Pong A

Ly thuyét DSGT nghién ctru vé ciu triic ngir nghia ciia mién hang tir cia cic bién ngdn
ngit dira trén ngit nghia von c6 cua cac hang tir trong ngdn ngit tw nhién. Phuong phap tién dé
da duoc str dung cho Ly thuyét DSGT va dinh luong ngir nghia trong DSGT duya trén tinh chét
ngit nghia von co trong thé gidi thuc cta cac hang tir va gia tir ngdn ngit. Didu nay tao co s&
gilp hinh thirc héa manh dé tinh toan cac dai lugng dinh lugng khéac nhau cua cac hang tir nhu
khoang tinh mo, d do mo, gid tri dinh luwong. T gia tri dinh lugng ngir nghia cua hang tur, xay
dung dugc cac thu tuc dé sinh ngit nghia dira trén tip mo cua cac hang tir trong viée giai quyét
c4c bai toan thyc té. Ly thuyét DSGT dugc sir dung dé giai quyét nhidu 16p bai toan khac nhau
nhu diéu khién mo [20-21]; phan 16p va hoi quy mo [18, 19, 22]; du bao chudi thoi gian [23,
24, 25]; robotics [26, 27]; ... dat nhiéu két qua tét so véi cac phuong phap da sir dung trude do.

2.1. Ciu tric dai s6 dwoc xay dung dwa trén quan hé thir tw vé mit ngir nghia

Dua vao tht tu vé mit ngtr nghia khi quan sat va phan tich trong thuc té cua cac hang
tir trén mién LDa ctia bién ngdn ngit A, LDa dugc coi nhu mot céu tric dai sé dua trén thir ty

nglt nghia, ky hi¢u la goa= (X, G, C, H, <).
Trong do:
e X =LDa la mién hang tir ctia C4C bién ngén ngir A;
e G ={c’, c*} la cac phan tir sinh hodc hang tir nguyén tir;

e C la tap cac hang ngdn ngir, 0 twong Gng voi hang tir ¢6 ngit nghia nho nhat, 1 twong

g v6i hang tir c6 ngir nghia 16n nhat, W twong tng voi hang tir ¢ ngit nghia trung binh;
e Hla tap cac gia tor ngdn ngir;
e < la ky hi¢u cho quan hé thu tu nglr nghia trong X.
Céc hang tir trong céu tric @a co dang hn, ..., hic, véice {c,c*}vahj € H, j=1,...n.

Xét vi du mién hang tir cia bién ngdn ngir AGE trong ngdn ngir tw nhién tao thanh mot cau

tric dai sO va cac thanh phan nhu sau:

o G = {‘young’, ‘old’}, ‘young’ 1a phan tir sinh 4m, ‘old’ 1 phan tir sinh duong. Py 1a

hai phén tur sinh trong cAu tric §OAGE

e Tdp céac gia to ngdn ngtr H g(‘Sm cac tu nhu ‘very’ (V), ‘more’ (M), ‘extremely’ (E),
‘rather’ (R), ‘little’ (L). Céc gia tir ngon ngif 13 cac tir c6 thé thay doi ngit nghia ciia hang tir ma
no6 tac dong dé tao ra mot hang tir m¢i. Hang tir mdi va hang tr ban d4u 1uédn so sanh dugc véi

nhau vé thir tu ngit nghia.
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Vidu: veryold’ = ‘old’, ‘old’ = ‘little old’, ‘young’ = ‘very young’. Cac gia tir ngdn ngir

dugc coi nhu cac toan tr mot ngdi cia ace

e Ton tai mot quan hé thir tu < trong X san sinh tir ngit nghia von c6 cua cac hang ti.
Chéng han: young’ < ‘old’ < ‘very old’ hodc ‘very very old’ = ‘very old’ > ‘old’. Quan hé

< duoc goi 1a quan hé thir tw vé ngit nghia.

e C latap cac hang tu nhu ‘absolutely young’, ‘middle age’, ‘absolutely old’ ma nglt nghia
ctia cac hang tir khong thay doi khi tac dong gia tir ngdn ngir. Cac hang tir nay dugc coi 1a cac
hang ngon ngir trong X, ky hiéu lan luot 1a 0, W, 1. Cac hang tir nay ludén co thir ty 1a0 < W <
1.

2.2. Tinh chit ngir nghia ciia ciu tric dwa trén quan hé thir ty
a) Ddu dai s6 cia gia tir va cdc hang tir ciia o

Céc hang tir nguyén thuy ¢ va c* c6 xu huéng ngir nghia khac nhau dugc xac dinh boi
V¢ < c¥, nhung ¢* < Vc'. Vidu: ‘very young’ < ‘young’, ‘old’ < ‘very old’. Do d6, véi moi
bién ngdn ngit A, ddu cta hai hang tir nguyén thuy dugc xéac dinh 1a sign(c’) = -1 va sign(c*) =
+1. V6i gia tit ‘rather’, ta cO ‘rather young’ = ‘young’, nhung ‘rather old’ < ‘old’. Dya trén
quan hé thr ty cia cac tir ngdn ngir moi sinh ra khi str dung cac gia tir so voi tir ban dau thi
‘rather’ dugc coi nhu gia tir &m va sign(R) = -1, ‘very’ dugc coi 1a gia to duong va sign(V) =
+1. Ky hiéu Tap hop H bao gom céc gia tir am, trong khi H* chtra cac gia tir dwong. Trong vi
du trén vé bién ngdn ngit AGE, ta c6: H* = {M, V, E} vaH = {R, L}.

b) Quan hé ddu ciia C4C hang tir va ddu cia cdc gia tir

Ngit nghia dua trén thir tw ctia cic tir chi ra rang bat ¢ gia tir 2’ nao cling déu ¢ thé tac
dong dén anh hudng cia gia tir h trong hang tir hx, X € X, dé tao ra sy thay doi xu hudng ngir
nghia cta hx, c6 thé 1a ciing xu huéng (dirong) hoic dao nguoc xu huéng (&m) cua gia tir h khi
tac dong vao hang tir x. Néu cing xu hudng thi ddu cta 4’ ddi véi h 1a diu duong va ky hiéu 1a
sign(h’, h) = +1. Néu nguoc xu hudng thi ddu cua 4’ d6i véi h 1a ddu 4m va ky hiéu 1a sign(h’,
h) =-1.

Vidu: i’ = ‘extremely’ (E), h’’ = ‘rather’ (R)va h = ‘very’ (V), ta cé sign(E,V) =+1 vi ‘young’
> Vyoung’ = ‘EV young’, sign(R,V) = -1 Vi ‘young’ = ‘RV young’ = ‘V young’. V&i H" =
{M, V, E} va H = {R, L}, bang diu giita cac gia tir dwa trén xu hudng thay d6i ngit nghia trong
ngon ngtt tu nhién dugce cho nhu Bang 1.

Bing I: Quan hé vé diu gitta mot gia tir trén dong voi gia tir trén cot
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E Vv M R L
E + + + - +
Vv + + + - +
M + + + - +
R - - - + -
L - - - + -

Véi moi hang tir X € X ¢ dang x = hn...A1c, ¢ € G, ddu cia x dugc xac dinh boi biéu

thire sign(x) = sign(hn, hn-1)... sign(hz, h1) sign(hz) sign(c) € {—1, +1}.
Y nghia cua dau hang tir dugc thé hién nhu sau:
sign(hx) =-1 & hx < xvasign(hx) =+1 < hx > x Q)
2.3. Pinh luwgng ngir nghia cia tir ngén ngir trong PSGT
a) Anh xa dinh lwong ngit nghia cia tir ngén ngiv

Nhiing hang tir trong mién ngdn ngit cila cac bién ngdn ngit A c6 thir ty dua trén ngit
nghia v6n ¢6, do d6 gia tri dinh lugng ngir nghia ngdn ngit cia mdi hang tir trong mién tham
chiéu [0,1] (mién tham chiéu chuin hoa cho moi bién ngdn ngit A) can dam bao duy tri quan hé
thir ty gifra cac hang tur.

Pinh nghia 1: Mot anh xa f: X — [0, 1], gan mdi hang tir trong X bdi mt gia tri trong
khoang [0, 1], dugc goi la anh xa dinh luong ngir nghia (a semantically quantifying mapping —
SQM) khi thoa cac diéu kién sau day:

i. f 1a &nh xa mot — mot va £(X) tra mat trong [0, 1], térc 1a mot gia tri trong [0, 1] duoc xap

xi voi ngir nghia gia tri s6 cia mot hang tir nao d6 trong X, véi mirc d6 md cho trude.

ii. f bao toan thir tu nglr nghia trong X, ttclaV x,y € X,x < ythif(x) < f(y).

Cho mot anh xa dinh cua lwgng nglr nghia f: X — [0, 1], ky hiéu I(x) la khoang con nho
nhat caa [0, 1] chira moi anh cua f (H(x)), khoang nay la khoang déng bén tréi va md bén phai,
ngoai trir bén phai 1a 1. Tir cac tinh chat trén, ta c¢6 khang dinh sau:

i. Ho {I(hx): h € H} la phan hoachcia I(x),Vx € X

ii. Ho {I(x): x € X} la phan hoach cua [0, 1]. Khi k = 1,{I(c™),I(c™)} 1a phan hoach
trén doan [0, 1]
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iii. Ho {I(y): y € Xj41} tao phan hoach min hon {I(x): x € X,}, vataco
I(x)=U{(y):y € X;;1&y = hx&h € H}
b) B¢ do tinh mo cua hang tir va gia tw

Vi H(x) gom cac hang tir ma van chira ngit nghia vén c6 cua x nén H(x) duoc coi la
mo hinh ma cua x. Do do, khoang I(x) duoc goi la khoang tinh mo coa x va d6 dai cua I1(x), |
1(x)|, duoc hiéu 12 d do tinh mo cua x. Ky hiéu fm(x) = |I(x)|, véimoi x € H(G). Xét vé
ngit nghia, I(x) chira cAc gia tri s6 ma chung twong thich véi ngit nghia cua x & mac do duoc
xac dinh boi k = |x|, nén I(x) duoc goi la k-khoang tinh m¢ cua X. Vi du trong Hinh 1 dudi
day minh hoa cho khoang tinh m¢ cua cac hang tir trong tap X,y cua mot cau trac PSGT voi

tapgiate H = {L,V}.

___________________________

><
I(ve) 3(Lc) 3(Lc) 3I(vc')
Vf" A )‘f( A )\f
0 3(c) W 3(c) 1

Hinh 1: [32] Cac khodng tinh mo cuia cac hang tir trong X,y véi tap gia tir
H = {LV}
c) Khodng tinh mo

Khoang gid tri nay dugc goi la khodng tinh mo (nglt nghia khoang gia tri) cia hang tur.
Vi du, xét bién ngon ngir ‘AGE’, hang tir ‘young’ dugc lién két voi khoang gid tri [0, 45] trong
mién tham chiéu [0, 75] cua bién ‘AGE’ trong cong ddng, voi 75 tudi 1a tudi tho trung binh.
Trong 1y thuyét DSGT, ngit nghia khoang cta cac hang tir trong mét ciu tric DSGT ciia mot
bién ngdn ngir trén mién tham chiéu U = [0, 1] dugc xac dinh boi anh xa f. Tap chira tat ca cac
hang tir van con ké thira ngit nghia v6n c6 ctia hang tir X, anh f (H(X)) qua anh xa dang ciu thtr
tu fnén tap trung vao mot khoang con cua [0, 1], ky hiéu khoang con nay la 3(x). Vi 3(x) la
anh déng cAu ciia md hinh m& cua X nén duge goi la khoang tinh mo cua x. Vi du, tudi cla
nhitng ngudi trong khoang [0, 45] nhu trong vi du trén thi chiing ta coi nhitng nguoi d6 cé tudi
la ‘young’. S lugng gid tri trong khoang gia tri nay hay kich thudc caa khoang nay biéu dién
tinh mo cua hang tur ‘young’. RS rang, khoang J(x) cang I6n, hang tir x cang mo. Do do, do
dai cia I (x) duoc goi 1a dd do tinh mo cua hang tir X, Ky hiéu bai fm(x). Tc la fm(x) = | J(x)|.
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3. Ung dung ciia PSGT

DSGT 1a mot md hinh toan hoc manh mé gitp mo rong kha ning biéu dién va xir 1y
thong tin mo. Vi su két hop cia 1y thuyét tip mo va bién ngdn ngit, PSGT cho phép mé hinh
hoa cac yéu td khong chic chin va hd trg qua trinh ra quyét dinh trong nhiéu linh virc khac

nhau.
3.1. Trich rut thong tin va khai pha dir liéu

Trong linh vuc khai phé dir li€u, viéc trich rat thong tin mang tinh ngtr nghia tur cac tap
dir li€u 16mn 1a mot bai toan quan trong va dang nhan dugc nhiéu su quan tam [1][2]. Pai $6 gia
tir (PSGT) dugc xem 1a mot cong cu hidu qua trong viée biéu dién tri thirc dudi dang ngdn ngir
tu nhién, gitp cai thién kha nang hiéu va xir 1y dir liéu so véi cac biéu dién thuan s hoc [16].
Cu thé, trong bai toan phan 16p (classification), DPSGT cho phép xay dung cac luat phan 16p co
thé hiéu duoc dudi dang ngdn ngir nhu "néu tudi 1a #ré va thu nhép 1a thdp thi kha ning mua
hang 1a thdp". Piéu nay khong chi gitp mo hinh dé giai thich ma con hd tr ra quyét dinh trong
cac hé théng chuyén gia. Trong bai toan hoi quy (regression), PSGT c6 thé str dung dé anh xa
cac gia tri dau vao mo dén cac dau ra dinh lugng thong qua cac ham ngit nghia, tir d6 tao ra cac
md hinh hdi quy mém gitp du doan linh hoat hon trong méi truong dit liéu khong chic chin
hodc nhiéu. Trong bai toan trich rat cau tom tit (extractive summarization), PSGT hd tro viéc
anh xa cac dic trung théng ké (vi du: tan suét tir, vi tri cau, d6 dai, v.v.) sang cac gia tri ngdn
ngit nhu cao, trung binh, thdp. Sau @6, cac gia tri nay duoc xir Iy thong qua hé suy dién mo dé
danh gia mirc d§ quan trong ctia mdi ciu trong vin ban. Viéc ndy gitip lya chon cic cau phu
hop nhat dé dua vao ban tom tit, dong thoi van giit duge tinh truc quan va giai thich duoc két
qua [4][9][17]. Vi dy, trong mot hé théng danh gia san pham, thay vi chi str dung cac diém sb
tir 1 dén 5, DSGT c6 thé biéu dién mirc do hai long cuia khach hang dudi dang "rat tot", "t6t",
"trung binh", "kém", va gan céc gia tri twong ing. Diéu nay gitp phan tich dir lidu ngudi ding
tré nén ty nhién, d& hiéu va ph hop hon véi hanh vi thuc té cua con nguoi.

3.2. Hé hd tro ra quyét dinh

Céc hé h trg ra quyét dinh thuong phai xir 1y cac dir liéu khong chic chan hodc thong
tin mo ho tir nhidu ngudn khéac nhau [3, 4]. DSGT giup mé hinh héa va tong hop cac danh gia
tr cac chuyén gia hoac dir liéu thuc té dé dua ra quyét dinh t6i wu [3, 4]. Vi du, trong tuyén
dung nhan sy, cac tiéu chi danh gia nhu "kinh nghiém lam viéc", "ky ndng giao tiép", "kha ndng
sdng tao" c6 thé duoc biéu dién bang cac gia tri ngdn ngit va dugc tinh toan bang DSGT dé xép

hang cac ung vién mét cach hi¢u qua.
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3.3. Ung dung trong y hoc

Trong y hoc, DSGT gitip mé hinh hoa cac thong tin mo hd tir di liéu bénh an, hd tro
béc si trong viéc chan doan va ra quyét dinh diéu tri [6, 7]. Vi du, khi phéan tich mtc d6 nguy
hiém ctia mot bénh nhan bi tiéu dudng, bac si c6 thé sir dung cac mirc danh gia nhu "nguy co

" onn r "

thap", "nguy co trung binh", "nguy co cao" thay vi chi dga vao cac con so cu thé nhu chi so

duong huyét [8, 9].
3.4. Ung dung trong kinh té va tai chinh

Céc mb hinh tai chinh thuong xuyén phai xir Iy thong tin khong chac chin, chang han
nhu du bao gia ¢d phiéu hodc bai toan danh gia mac do rai ro tin dung [14]. DSGT giup biéu
dién thong tin md vé xu hudng thi trudng, tir d6 hd trg cac nha dau tu ra quyét dinh hiéu qua
hon [15]. Vi du, thay vi sir dung c4c m hinh dé du bao ctng nhic dua trén dir liéu lich sir, cc
chuyén gia c6 thé ung dung DSGT dé thuc hién md hinh héa nhing yéu té tic dong nhu "lgm

phat cao”, "ting truong kinh té chdm” nham dua ra nhitng phan tich linh hoat hon [23, 24, 25].
3.5. Piéu khién mo va tw dong héa

Trong linh vuc diéu khién, PSGT duoc ung dung dé cai thién mot sd hé théng diéu
khién mo, gitp cac hé thong tw dong dua ra quyét dinh hop 1y hon [29, 30, 31]. Vi du, trong
diéu khién nhiét d6 thong minh, hé thdng c6 thé diéu chinh mirc 1am mat hogc sudi 4m duya trén

cac mo ta nhu "hoi lanh", "am dp" thay vi chi dya trén cac muc nhiét dg co dinh.
4. Trao doi va két luan

Ly thuyét DSGT cung cip mot md hinh toan hoc manh mé giip mé hinh héa va xir 1y
dir liéu khong chac chan mot cach c6 hé thong. Vi kha nang dinh lwong ngit nghia cua cac
hang tir va xay dung cac phép toan trén mién gi trj ctia bién ngdén ngir, PSGT di chirng minh
tiém nang trong nhiéu bai toan thyc té. Xu huéng nghién ciru hién nay trong khoa hoc dit lidu
va tri tué nhan tao tap trung vao viéc phat trién cac mo hinh lai ghép giita toan hoc va hoc may
nhim nang cao hiéu qua cta viéc xtr 1y dit liéu. PSGT c6 thé déng vai tro quan trong trong viéc
x4y dung cac hé thong thong minh c6 kha nang dién giai, dic biét 1a khi két hop voi cac phuong
phap hoc sau (Deep Learning) hoac mo hinh ngén ngir 16n (LLMs). Trong tuong lai, nghién
ctru c6 thé mo rong theo hudng tmg dung DSGT vao hoc méy giai thich dugc (Explainable Al
- XAI), t6i wu hoa khai pha dit liéu. Voi nhitng tiém ning d3 duoc chimg minh, DSGT khong
chi 1a mot 1y thuyét toan hoc ma con 1a mot céng cu hitu ich trong viéc phat trién cac phuong
phap trich rat tri thte tir dit liéu phirc tap, mé ra nhidu huéng nghién ctru méi trong ky nguyén

cua dir liéu 16n va tri tué¢ nhan tao.
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Loi cam on

Thay mat nhom tac gia, toi xin guri 101 cdm on dén cac dong nghi¢p cua toi trong nhom
nghién ctru BDSGT. T6i cling xin gui 101 cdm on sau sac dén Tién si Pham Dinh Phong va Tién

Si Pham Thi Lan da ho tro, gop v cho tdi hoan thanh thanh nghién ctru nay.
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