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TOM TAT— Trong bai todn ra quyét dinh da tiéu chudn, c¢é cdc tiéu chudan dwoc danh gid mét cich chii quan béi con ngudi,
thwong dwoc lira chon trong mét tap cho triede cdc gid tri s6 hodc tdp nhin ngon ngit dwge sdp xép. Nhing ciing co truong hop
nguwoi danh gid con ludng ly trong viéc chon gid tri danh gid trong tdp cdc gid tri ngon ngit, ma chi dwa ra cdc wdc lwong kiéu nhi
“it nhat la Si”, “tot hon Si”, “giita Si va Sj”, “nhd hon §j” ... Bai bdo dé xudt tiép cdn biéu dién va tinh todn véi cdc gid tri nhu
vdy trong bai todn ra quyét dinh.

Tir khéa— USc liwgng gid tri ngén ngi¥, Ya quyét dinh da tiéu chudn, TOPSIS, HA-Topsis.
L. GIOI THIEU

Trong cong vi€e cling nhu trong cudc sdng, con ngudi thuong dbi mat véi cac tinh hudng can danh gia, sap xép
hay lya chon ra quyet dinh trong tap cac d6i tuong hay phuong an chon dé thoa man muc tiéu cho trude, co thé mo
hinh héa biéu dién va xu ly trong bai toan ra quyét dinh da tiéu chuén [1], trong d6, cac phuong an, dbi tugng duogc
déanh gia boi nhiéu tidu chuan khac nhau. Viéc chon ra phwong 4n phu hop c6 y nghia to 16n, nhung khong phai lic nao

cling dé dang, bai 1& gilra hai phuong an, c6 thé dwoc danh gia tot hon & tiéu chuin nay, nhung lai kém hon ¢ tiéu
chuén khac. Cac tiéu chuén thé hién cac rang budc, danh gia, cac thudc tinh, dac trung, do do,... vé cac dbi tuong hay
phuong &n chon.

Vi dy, dé lua chon sinh vién cap hoc bong, tap phuong 4n 1a danh sach céac sinh vién, cac tiéu chuan 1a Piém
hoc tap, Diém ngoai ngir, Thu gidi thiéu, Phong vén, .

Céc bai toan ra quyét dinh da tiéu chuan thuorng dugc biéu dién dang bang v6i ma tran danh gia céac tiéu chuin
cho cac phuong an. Cé nhiéu phwong phap cho bai toan ra quyét dinh, nhu Topsis, Electre, Promethee, ... thuong tiép
can theo hudng so sanh murc d¢ hon kém gitra cac gia tri danh gia va tich hop thanh gia tri chung.

Véi ting tiéu chuan thi cac gia tri danh gia co thé 1a dinh luong, khach quan, nhung ciing c6 thé 1a dinh tinh,
chu quan. Nhu & vi du trén thi tiéu chuan vé Piém hoc tap, Diém ngoai ngir la dinh luong, khach quan, tiéu chuan vé
Thu gi6i thiéu, Phong van 1a dinh tinh, chii quan. Vi cac tiéu chuan chu quan thudng duoc con ngudi danh gia theo
mot thang diém cho trude, vi du {5, 4, 3, 2, 1}, nhung nhu vay nhiéu khi ciing kho cho ngudi danh gia va ¢ thé mét
mat thdong tin, nhu khi dbi tuong ¢ mirc xap xi kém hon trung binh, nhung nguoi danh gié budc phai chon 2 hogc 3. pé
giai quyet véan dé nay, c6 thé mé rong mién tri danh gia, véi cic nhin ngon ngit {cao, thip, trung binh, rit cao, tuong
dbi théap,...}, hay véi cac gia tri khoang, g1a tri mo, gia tri tryc cam,. Vlec mé rong nay “than thién” hon vaéi nguoi
danh gia, 1am tang kha ning biéu dién mién tri, nhung cting doi hoi yeu cau mo rong xir ly duogc cac gia tri danh gia
dang nay trong cac phuong phap giai bai toan ra quyét dinh. Nghia la, bén canh m¢ rong tap gia tri, ciing can biéu dién
dugc “ngir nghia” ciia c4c gié tri d6 dé c6 thé xir ly tinh toan, sip thir tw. Vi du, véi mot tap nhan ngdn ngir thi c6 thé
gan ngit nghia tinh toén cua c4c nhan 1a cac tap mo dé xir ly théng qua cac phép toan véi tap mo. Nhu Vay, madi sy mo
rong doi hoi kha nang biéu dién va xir Iy duoc céc gla tri trong mién tri, cu thé, biéu dién théng qua cac ciu trdc, cac
quy tic vé cu phap, xir ly théng qua cac quy tic vé ngu nghla Trong danh gla chu quan cua con nguoi, cling c6 thé
ding céc udc lugng ngdn ngir nhu 1a “giira tuong ddi kém va trung binh”, ¢6 thé biéu dién thanh mét tap lién tuc cac
nhan ngén ngt, nhu ¢ tai liéu [2], xay dung van pham sinh cho cac uéc lugng va phép toan xu ly.

Phwong phdp TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) giai quyét bai toan ra
quyét dinh da tiéu chuan [1] 1a phuong phép ra quyét dinh vé6i su khdng chic chén, bai 18 cac tidu chuan co thé dbi lap
nhau, tot & tiéu chuan nay nhung lai kém o tiu chuan khéc. Y tuéng chinh ciia phuong phap Topsis la bd sung thém
cac phuorng an ly tuong tot va ly tuorng XAu Vao tap phuong &n, roi sau do tinh khoang cach cua tirng phuong an téi hai
phuong an “ly tuong” do. Phuong an nao cang gan Véi ly tuéng t6t va xa ly tuong xau thi dugc chon. Dé tinh cac
khoang cach thi can chuan hoa dugc céac gia tri danh gia vé mién [0,1], dang han ché chua sir dung dwgc cho cac udce
lwgng gid tri ngbn ngit, vai cac thude tinh danh gid cha quan.

Dai s6 gia tir cung cip mién gia trj ngon ngir theo cAu triic thir t, gan véi danh gia chu quan ciia con ngudi,
dang dugc tng dung trong nhicu I6p bai toan khac nhau. Dai so gia tw don diéu hiru han [3] ¢6 cac tinh chat tuyén tinh,
don diéu, hiru han c6 thé ding lam mién gia tri ngén ngtr cho cac thudc tinh danh gid phuong an trong cac bai toan ra
quyeét dinh.

Bai bao nay xay dyng mién gi tri ngén ngir dva trén dai sO gia tir don diéu hiru han, bo sung cac udc lugng gia
tri ngdn ngit va cac phép toan xir ly twong tmg. Tir d6, c6 thé mo rong phuong phap Topsis dé xur 1y duge cac ude
luong gid tri ngdn ngit, thanh phuong phap Hedge Algebra — Topsis, viét ngan lai l1a HA-Topsis.

Céu trac bai bao gém bbn phan. Phér} tiép theo trinh bay vé mi‘én gia tri ngbén nglr mo rong, Phan 11T d& xuét
phuong phap HA-Topsis giai bai toan ra quyét dinh da tiéu chuan va Phan IV la két ludn.
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II. MIEN GIA TRI NGON NGU
A. Tdp gia tri ngon ngiy

Cho dai s6 gia tir don diéu hiru han (X, G, H, L, <), voi S 1a tép cac gia tri cua dai s6 gia tir, G ={c", c} la cac
phan tir sinh dwong, phén tir sinh 4m, H 13 tip cac gia tir gdm céc gia tir duong va cac gia tir am, L 1a do dai tdi da ctia
Cac gia tri.

Nhic lai tinh chét cia dai sé gia tir don diéu hitu han [3, 4]:

- Tinh chét tuyé'n‘tinh: ¢6 thé xay dung quan hé thir tu trong tap H: h >y k, néu h 1a gia tr dwong va k 1a gia tur
am; hoac h, k déu duong va h ¢6 mirc 6 nhan manh hon k; hodc h, k déu 4&m va h c6 mirc d6 nhan yéu hon k.
Tacoh>yknéu h>ykvah=k.

- Tinh chat don diéu: cho ¢ 1a phan tir sinh dwong va & 1a mot xau gia tir thi luén c6 hdc > k¢ khi va chi khi
h>y k.

- Tinh chit hitu han: c6 d6 dai cua cac gia tri cta dai sd gia tir déu nho hon hodc bang mot sé nguyén duong L
cho trude.

Vidu 1: Pai sb gia tir don diéu hiru han (X, {cao, thd'p},{rd't, nhiéu, hoi}, 3, <), c6 rat >y nhiéu >y hoi, d6 dai cua cac
phan tor < 3. Tap X hitu han, c6 tong cong 26 phan tir, gdm 2 phan tir c6 d6 dai bang 1, va 6 phan tir co d6 dai bang 2,
18 phan tir c6 d6 dai bang 3.

B6 sung thém cac phan tir 1 (tuyét doi cao), O (tuyét doi thap) va W (trung binh) ta c6 tap gia tri ngdn ngit S =
X U {1, 0, W}.

O vi du trén, viét gon c¢* cho cao, ¢ cho thdp, V cho rat, M cho nhiéu, H cho hoi, ta c6 tap gid tri ngdn ngir sap
thir tw gdm 29 phan tir, ky hiéu tir s, dén S, €O thé dung lam mién tri cho danh gia cac tiéu chuan, thudc tinh twong
g voi cac ddi tuong trong bai toan ra quyét dinh:

S ={0, VVc, MVc, V¢, PVc, VMc, MMc, Mc’, PMc', ¢, VPc, MPc, Pc’, PPc, W, PPc*, Pc*, MPc”,
VPc', ¢*, PMc’, Mc*, MMc*, VMc*, PVc?, V!, Mvc', vvce', 1}

Tiép theo, tir tap gia tri ngdbn ngit S = {s; [t=-r,...,-1,0, 1,..., r} vdi r la s6 nguyén duong, c6 thé bd sung cac
gia tri ngdén nglr khoang Iy voi V= {s,|a € [p,q] va p<q}.

B. Tap gia tri ngon ngit mé rong voi cdc khodng

Cho tap cac gia tri ngén ngit tng véi mot bién ngon nglr dugc biéu dién dudi dang S = {s; |t="-r1,...,-1,0, 1,...,
r}. Mot tap con V cac gia tri ngdn ngir "lién tiep", "co thur tu" duogc trich ra tir tdp S s€ xac dinh mdt gia tri ngdn ngl
khoang Iy,.

C6 mdt sb ude lwong gia tri ngdn ngit hay dwoc st dung nhu: at most s, lower than sy, at least s, greater
than s, between s,, and s, ¢6 thé mé rong theo van pham sinh tir phan tr bat dau T vai tap luat sinh sau day:

T ::= <primary term>|<composite term>;
<composite term> ::= <unary relation><primary term> |
<binary relation>< primary term ><conjunction><primary term>
<primary term> ::=s_| -+ | S_;| So|Sz| -+ | Sr
<unary relation> ::= lower than | greater than | at least | at most
<binary relation> ::= between
<conjunction> ::= and

Ngir nghia cua cac udc lugng gia tri ngdén ngit dugc dinh nghia:

at most s, sinhra tir tap {s;|s; € Sand s; <sp},

lower than s, sinh ra tir tap {s;|S; € Sand s; < s},

at least s, sinhra tir tip {s;|s; € Sand s;>sp},

greater than s;,, sinhra tir tdp {s;|s; € S and s; > sp},
between s, and s, sinh ra tir tap {s;| S € Sand s, <s; <sp}

Tur d6 c6 dugce tap cac gia tri ngdn nglt khoang
@ = {at most s, lower than s, at least s.,, greater than s, between s, and s}

md rong tur tap gia tri ban dau S. Ta c6 SUD 1a tap gia tri ngdn nglr madi. Cling cd thé mo rong bé“mg cac van pham sinh
khac tuy theo bai toan va muc dich str dung.
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C. Cdc phép todan va d¢ do trén tap gia tri ngon ngiy

Cho tap gia tri ngon nglt mo rQng SU® sinh ra tir mot dai sd gia tir don diéu hitu han va vin pham sinh mé rong
cac gia tri ngon ngir khoang, thi ¢ thé dinh nghia cic phép toan xtr ly. Véi cac tip V, Vi, V, < S, voi ViV, #J, sinh
ra cac gia tri ngdn ngit khoang Iy, lyi, Iy, € @, co:
+ Bién duéi: (Iy) = min(V) = s, vGi s e Vvasg<s;, Vsie V
¢ Biéntrén: (Iy)" = max(V) = s, voi s e Vvase>s;, Vs e V
¢ Phin bu: (Iy)° = lgy, néu {min(V)=s. hodc max(V)=s} va S\V =2
¢ Phép hop: Iyyuve =sinhratr tap ViUV, néu VinV, #J
¢ Phép giao: lyiv, =sinhratir tip V1NV, néu VinV, =0
¢ Toan tir cong: Cho tham sb Ae[0,1], Ky la chi s6 cia min(V) va k; 13 chi s6 cia max(V) trong tap S, ¢ thé tinh gia
tri ngdn ngit trung binh cta I, 14 E bang phép toan E = (1-A)min(V) @ Amax(V), hay la chi sb ctia E duogc tinh
bang (1-A)k; + Ako.
¢ Sosanh ly;va Iy, DiNg Iy, lam gié tri dai dién ctia V, ta c6 Iyy > lyz, néu Iy, = 1y, .
¢ Tang do dai cua mot tap gia tri ngdn ngir: Phan tir E ¢6 thé khong thudce S, nhung duge ding nhu gia tri bd sung
thém dé tang do dai #V cho Iy khi so sanh véi cac gia tri khac.
Vi du 2: Cho tap S gdm 29 phan tir nhu & Vi du 1, cho gia tri ngon ngﬁ khoépg at least rdt cao sinh ra tir tap V ={sy;,
...y S14}, VO A=0.4 ta duoc gia tri ngdn nglr trung binh cia at least rar cao bang s;1,, Vi 0.6x11 + 0.4x14 =12.2.

Do dai ctia V ={sq3, ..., s.a}, #V=4. C6 thé diing toan tir cong dé tang do dai 1én =7 theo cach nhu sau:

-V ={s11, S12, S13, S14}, dung toan tir cong, tinh duoc E =S99,
- V1 ={S11, S12, S122, S13, S14} CO #V1=H
- Chon V’=Vi\min(Vy) ={ S12, S12.2, S13, S14}, ding toan tir cdng, tinh dugc W =S,
- Vo ={S11, S12, S122, S12.8, S13, S14} CO #V,=6
- Chon V’ = V,\ max(Vy) ={ 11, S12, S12.2, S1258, S13}» tinh duge W = S118,
- V3 ={S11, S11.8, S12, S12.2, S12.8, S13, S14} CO #V3=7
Phuong phap dung toan tir cong dé tang do dai cua mdt tap gia tri s€ dugc trinh bay ¢ thu tuc dudi day.
Thi tuc 1:
Vao: Tap gia tri ngdn ngit V, d6 dai #V=L, tham sb A, do dai méi Ly>L
Ra: Tap gia tri V¢go V, c0 #V4=L4
Phuong phép:
begin
E = (2-2)min(V) @ amax(V); Vd::Vu{I_\,}; if 2>0.5 thenop:=1 else op:=0;
for i:=1to L4-L-1 do begin
if op=1 then begin V’=V4\ max(Vy); op:=0 end
else begin V’=V4\ min(Vy); op:=1 end;
Iy = (1-0)min(V’) @ Amax(V?); Vg=Ve{ Iy }; end;
end.

+ Khoang cach Euclide: Cho hai tap gia tri ngdn nglt Vi, Vo, < S, ¢6 cac d6 dai #V,=L,, #V,=L,. Lq=max(LL,),
phuong phép tinh khoang cach cia Vi va V, dugc thyc hién nhu sau:

- Néu L; < Lq thi dung toan tir cong dé tang do dai cia Vy, nhu ¢ Thu tuc 1, ta duge V;’ va Vo=V, déu ¢6 do

dai L.

- Néu L, < Lq thi dung toan tir cong dé tang d¢ dai ciia V,, nhu ¢ Thu tuc 1, ta duge V,’ va Vy’=V; déu c¢6 do
dai L.

- Gia str cc chi s6 cua Vi’ theo thi tu ting dan 1a ki, K, ..., k}_d va cic chi sé cua V,’ theo th tu ting dan 1a

kl2 Ck2 kﬁd thi khoang cach Euclide ctia V1 va V, ¢ thé duoc tinh theo cong thire sau:
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2 1/2
G (Vi Vo) = | 23" ik
ed 1, V2 I_d ] or

Vi du 3: Cho tap cac gi4 tri ngon ngit nhu & Vi du 1, tinh khoang cach giita between fwong doi thap and twong déi cao
Vva at least rat cao.

Taco Vi={s2 S.1, S0 Su, S2}, V2 = { 811, S12, S13, S14}, chon 1=0.4

Tu Vidu2 cod Vo' = {S11, S12, S12, S13, S14} €0 40 dai 5, dé cling dd dai véi V.

2 2 2 2 2\2
Qea (V1, Vo) = 1>< —2-11 +£>< -i-12 +l>< 0-12.2 +1>< 113 +l>< 2-14 = 0.4446
5 28 5 28 5 28 5 28 5 28
Khoang cach dey giira hai tap gia tri ngon ngit cho két qua thuoc [0,1], deg(V1i,V2) =0 néu V=V, va co
eg({s}.{s:}) = 1.
Vi cac phép toan va do do trén, cho phép so sanh va tinh khoang cach giita cac gia tri ngon ngit va c6 thé dung
tap SUD lam mién gia tri danh gia cac phwong 4n theo tiéu chuén trong bai toan ra quyét dinh.

III. PHUONG PHAP HA-TOPSIS

TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) la mdt phuong phap gidi bai toan ra
quyét dinh da tiéu chuan dugc dé xut boi C. L. Hwang va K. Yoon ndam 1981. Y tudng chinh cta phuong phap
TOPSIS 14 bd sung thém phuong an 1y tudng tot va phuong an 1y tuong x4u, sau do tinh khoang cach cua timg phuong
an t6i cac phuong an 1y tuéng. Phuong 4n ndo cang gan vai 1y tudng t6t, xa 1y twdng xau thi dwoc chon.

bé ap dung phuong phap TOPSIS thi can chuan héa duoc cac gia tri danh gia phuong 4n, chuyén ve mién [0, 1],
cac gia tri “tbt” gan vdi 1, “kém” gan vé6i 0, chi thyuc hién dugc voi céc ti€u chuan hay thudc tinh c6 mién gia tri so.
Véi cac tidu chuan hay thuoc tinh chu quan, dinh tinh thi can phai duoc lugng héa vé mot thang do cho trude, dang 1a
han ché ctia phwong phép.

Véi cac két qua trong Phan II cho phép xir Iy duoc cac gia tri va Cé(; ude lugng ngdn nglr, mo rong cho cac tiéu
chuan dinh tinh, cho phép cac dénh gia “ty nhién” hon. Tir d6 c6 thé dé xuét phwong phap HA-Topsis dua trén ¥ tuong
cua TOPSIS.

Cho n tiéu chudn Xy, Xo,..., X, v6i b trong sb {W1, Wa,..., W}, cho m phuong an Ay, A,,..., An. Trong
cac tiéu chuén c6 cac tiéu chuan dinh lugng va tiéu chuén dinh tinh biéu dién trong mién SUD. Su m& rong HA-Topsis
s0 véi TOPSIS cho phép tinh toan vai cac gia tri mién SUD & cac bude cia phuong phép.

- Budc 1: Chuén hoa céac gia tri cua cac tiéu chuén dinh luong, duoc rj, voi i 1achi sb cua cac tidu chuén dinh
luong, j=1,...,n. Véi cac thudc tinh dinh tinh thi rj; chinh la gia tri ngén ngir trong mién SLO.

- Budc 2: Tinh cac phwong 4n 1y tudng t6t A= (I’l* , r; ,...,r: ) va phuong an 1y tuong xdu A~ = (rlf, [ ),
voi r = Max { } N = Mm { } Trong d6, v6i cc thude tinh dinh tinh thi dung phép so sanh nhu & Phan
2.3.

- Budc 3: Tinh cac khoang cach d;} va dj toi phuong an ly tuong t6t va phuong an ly tuong xau

Vi cac thudc tinh dinh lugng: d’-k- = ‘r-- - rj*‘ , da = ‘rij - rj_‘

Vi cac thude tinh dinh tinh: d =d, (,J I ) dij = ded(u I ) tinh nhu & Phan 2.3

- Budc 4: Tinh khoang cich cua timg phwong 4n téi phuong an 1y tuéng tét va phuong an 1y tuong xau:

si= [Yweif, s=|Swasf . vei i=1...m
= =

. - S; . * * .
- Tinh d6 twong tu t6i phwong an ly tuéng C; = ———, véi i=1,...,m. C6 0<C; <l, C;=0 tai phuong an
i T
Iy twong xdu va C? =1 tai phuong an Iy tuéng tét. Chon phuong &n c6 Ci* t6t nhat.

Vi du 4: Lya chon c?ip hoc béng cho sinh vién {A, B, C, D, E, F}, cac thudc tinh dinh lugng: Piém hoc tap, Piém
ngoai ngilt, cac thugc tinh dinh tinh: Thu gidi thiéu, Phong van, theo bang sau:
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Sinh vién Piém ngoai ngir Piém hoc tap Thu gi6i thiéu Phéng vin
A 690 3.1 {5, S6, 57} {52, 5.1, So}
B 590 3,9 {s2, S3, S, S5} {511, 12, S13, S14}
C 600 4.0 {57, Sg, So, 510} {55, Se, 57}
D 620 3.8 {811, S12, 13, S1a} {s2, $3, S4, S5}
E 700 2.8 {S.z, S.1, So} {52, S3, S4, S5}
F 650 3.6 S11 {57, Ss, So, S10}
Trong s6 0.3 0.3 0.2 0.2

Giai thich: Tap Snhu ¢ Vidu 1, rét cao — Su, at least rét cao — {S11, S12, S13, 514} between nhiéu cao and twong doi rat
cao — {57, Sg, So, S10}, between cao and nhiéu cao — {Ss, Ss, S7}, between twong doi cao and cao — {5, S, S4, S5}, between
tiong doi thap and trung binh — {S., 5.1, So}, chon A = 0.4.

Thuc hién qua cac budc:

, . X
Buée 1: Chuan hoa céc gid tri dinh lugng (theo chuan héa vecto ; = ——), j=1, 2.
] Zxkj
X1 X2 X3 X4

A 0.4381 0.3555 {55, Se, 57} {5.2, S.1, So}

B 0.3746 0.4472 {52, S3, Sg, 55} {511, S12, S13, 314}
C 0.3809 0.4587 {57, Sg, So, SlO} {55, Se, 57}

D 0.3936 0.4357 {811, S12, S13, S1a} {s2, S3, S4, S5}
E 0.4444 0.3211 {5.2, S.1, So} {52, S3, Sa, 55}
F 0.4127 0.4128 S11 {57, Sg, Sg, SlO}

Bude 2: Cac phuong an 1y tudng

A* = (0.4444,0.4587, {S11, S12, S13, S14}, {11, S12, S13, S14})
A =(0.3746, 0.3211, {s.5, S.1, So}» {S-2, S-1, So})

Bude 3: khoang cach di*j va dj; t6iphuong an ly tuong

d X1 X2 X3 X4
A 0.0063 0.1032 0.2345 0.4842
B 0.0698 0.0115 0.3214 0

c 0.0635 0 0.1429 0.2345
D 0.0508 0.0230 0 0.3214
E 0 0.1376 0.4842 0.3214
F 0.0317 0.0459 0.0668 0.1429
d; X1 X2 X3 X4
A 0.0635 0.0344 0.25 0

B 0 0.1261 0.1633 0.4842
c 0.0063 0.1376 0.3415 0.25
D 0.0190 0.1146 0.4842 0.1633
E 0.0698 0 0 0.1633
F 0.0381 0.0917 0.4296 0.3415

Buoc 4: Tinh khoang céch t6i phuong an ly tudng
S* =(0.1120, 0.0677, 0.0581, 0.0664, 0.1233, 0.0357)
S =(0.0545, 0.1090, 0.0942, 0.1080, 0.0388, 0.1137)
Bucc 5: Do do tuong tu tdi giai phap ly tuong
C* =(0.3273, 0.6169, 0.6185, 0.6193, 0.2394, 0.7610)
Lua chon: Theo C*: sinh vién F t6t nhit, cac sinh vién B, C, D xép xi nhau.

Phuong phép HA-Topsis c6 uu thé 1a biéu dién vaxir Iy cdc gia tri ngon ngir két hop voi cac ude lugng ngon
ngit, cho cac danh gia chi quan, dinh tinh. Cac tham sd cua phuong phap gdm c6 A cho gié tri ngon ngir dai dién cua
tap gia tri ngdn ngit va cac tham sb dai sd gia tir lam tap nén cho cac udc lugng ngdn ngir. Co thé didu chinh cac tham
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s0 d6 phu hop voi ngit canh bai toan. Trong Vi du 4 chon tham s6 A = 0.4, ta cé thirty F>D > C > B> A > E, nhung
néu chon A khac thi c6 thé cé thu tu khac.

Vi du 5: Véi dau vao bai toan gidng nhu & Vi du 4, nhung tham s A = 0.8, ta c6 cac khoang cach & Budc 3 nhu sau:

d’i} X1 X2 X3 X4
A 0.0063 0.1032 0.2273 0.4770
B 0.0698 0.0115 0.3214 0
C 0.0635 0 0.1429 0.2273
D 0.0508 0.0230 0 0.3214
E 0 0.1376 0.4770 0.3214
F 0.0317 0.0459 0.0668 0.1429
i X1 X2 X3 X4
A 0.0635 0.0344 0.25 0
B 0 0.1261 0.1560 0.4770
Cc 0.0063 0.1376 0.3342 0.25
D 0.0190 0.1146 0.4770 0.1560
E 0.0698 0 0 0.1560
F 0.0381 0.0917 0.4241 0.3342

Tinh khoang céach t6i phuong an ly tudng:

S*=(0.1101, 0.0677, 0.0570, 0.0664, 0.1222, 0.0357)

S =(0.0545, 0.1073, 0.0931, 0.1063, 0.0376, 0.1124)
Do do tuong tu téi gidi phap 1y tuong:

C*=(0.3311, 0.6131, 0.6203, 0.6155, 0.2353, 0.7589)
Tacothaty: F>C>D>B>A>E.

Nhu vay F 1a phuong &n tt nhat, nhung th ty gitta C va D da khéc, c6 C > D, trong khi véi A =0.4 thi D>C.
Tham s6 A da anh huong dén viéc chon gia tri ngdn ngir dai dién trong qué trinh thuc hién phwong phap.
Trén day la thu tye tinh toan va vi dy vé ‘phuong phap HA-Topsis giai quyét bai toan ra quyét dinh da tiéu

mot phuong an c6 thé tét & tiéu chuan nay nhung kém & tiéu chuin khac Pé tim ra phwong &n “du t6t”, “chap nhan
dugc” thi can lya chon dugc cac tham sé phu hop. Trong phuong phap HA-Topsis thi cac tham s6 1a bo trong s6, lua
chon cdng thie chuan hoa, tinh khoang cach, tham sb ... hodc céc thong tin bd sung khac.

IV. KET LUAN

Noi dung bai béo di dua ra mot tiép can biéu din va xur Iy cac gia tri va khoang gié tri ngdn ngit dua trén tap
nén dai s gia tir don diéu hiru han. Cac phép toan trén tap gia tri ngdn ngir cho phép so sanh, tinh khoang cach giita
c4c gid tri, dé ap dung vao cac phuong phap giai bai toan ra quyét dinh. Dai sb gia tir don diéu hitu han c6 nhiing tinh
chat dic thu, c6 thé tiép tuc khai thac cho cac phuong phép xu ly théng tin dang ngdn ngit, dinh tinh,... trong cac lop
bai todn khac nhau. Phuong phap HA-Topsis 18 mot mé rong cua TOPSIS, xir 1y duge cac gia tri va khoang gia tri
ngdn ngir gidng nhu cach hiéu, cach ude lugng va danh gia chu quan cua con ngudi, phit hop véi 10p bai toan co cac
tiéu chuan dinh tinh. Ra quyét dinh da tiéu chuan Ia bai toan ra quyét dinh véi su khong chic chin, khdng phai lic nao
ciing tim dugc loi glal t6i uu. Viée bo sung thém cac phuong thie biéu dién va xir ly gan vai cach xu ly ctaa con ngum
hira hen cung cap C4c trg gidp hi¢u qua hon trong viéc phan tich va chon lya cac tham s6 phu hop dé tinh ra dugc cac
loi giai “tdt”. Noi dung bai béo c6 thé tiép tuc phét trién theo khia canh xac dinh tham s6 phu hop ciing nhu cac mé
rong cac phép toan xu ly vai ude luong gid tri ngdn ngir.
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REPRESENTING AND COMPUTING FUZZY LINGUISTIC QUANTIFIERS
IN MULTI CRITERIA DECISION MAKING PROBLEMS

Tran Dinh Khang

ABSTRACT— The fuzzy linguistic quantifiers such as “at least Si”, “greather than Si”, “between Si and Sj”, “lower than Sj” ...
have turned out to be a powerful and flexible technique in representing decision makers’ qualitative assessments in the processes of
decision making. In this paper we propose an approach for representing and manipulating such values in multi criteria decision
making problems. To do so, we define a fuzzy linguistic term set based on monotone hedge algebra containing linguistic values and
intervals of linguistic values. In addition, some operations of these values are given in order to extend the Topsis method to HA-
Topsis. A numerical example is provided to demonstrate the advantages and practicality of the method.



