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BIEU DIEN TAP MO’ LOAI HAI PAI SO GIA TU
PHAN ANH PHONG!, TRAN PINH KHANG?

YKhoa CNTT, trudong Pai hoc Vinh
2Vien CNTT va TT, trucng Pai hoc Bdch khoa Ha Noi

Abstract. This paper proposes a representation for hedge algebraic type-2 fuzzy sets (HaT2FS). The
fuzzy set has been represented by hedge union of k-level embedded hedge algebraic type-2 fuzzy sets.
This representation shows the ability of representing the uncertainties. Moreover, we also introduce
the concept and the calculation of the centroid of hedge algebra type-2 fuzzy sets.

Tém tit. Bai bio dé nghi mot cach biéu dién méi tap mo loai hai dai s6 gia tir, biéu dién theo céc
tap mo loai hai dai s6 gia tir nhiing mirc k. Tir d6, cho thay r6 hon kha nang biéu dién tinh khong
chiac chin cia dang tip mo nay. Ngoai ra, bai bdo con dwa ra khai niém va cach tinh trong tAm cia
tap mo loai hai dai s6 gia tit.

1. MO PAU

Tap mo loai hai (T2FS) 1a s m& rong cua tap mo thong thuong (tir day goi la tap mo
loai mot, T1FS), thay vi do thugc clia moi phan tir 1a mot s6 trong [0,1], véi T2FS moi phan
tir ¢6 do thuoc 1a mot tap mo trén [0,1]. Tap mo loai hai dwrge bieu dién béi ba chieu (khong
gian nén, do thuoc so cdp va do thuoc thit cap) nén né ¢é kha nang mé hinh va cie tiéu hod
nhirng anh hudng cia tinh khong chic chan trong cdc hé logic mo dira trén luat [4, 9]. Bén
canh dé, Yager da tong két, mot trong nhitng wu diém cta T2FS la: “cho phép md réng do
thudc la cde gid tri ngén ngi” va duge John trich dan trong [5]. Tuy nhién, viéc sir dung
T2FS ¢6 do thuoc ngon ngit dé biéu dién tinh khong chac chan chwra xét dén cau tric va moi
quan hé gitra cdc gid tri ngon ngtr, nén nhiéu treong hop cho két qua phan trire quan. Trong
[1] da chi ra mot nguyén nhan cé thé 1a cdc tap mo dwoc diung dé bidu dién cédc gia tri ngon
ngtt chira dien dat diroe moi quan hé gitta cdc gid tri ngon ngir ndy va da dwra ra khai niém
tap mo loai hai dai s6 gia tir (HaT2FS).

Mot s6 két qua nghién ciru vé HaT2FS buéce dau cho thdy cdc wu diém, nhirr méi quan
hé ngit nghia gitra cdc do thuoc, loi ich vé suy dién va khéi hrong tinh todn, ... [1, 2]. Moi
do thuoc trong HaT2FS 1a mot gid tri chan 1y ngon ngtr dwoc dac trung bdi “tinh mo” cua
né, do vay, cac tap mo dang nay tiem an kha nang biéu dién tinh khong chac chan. Két
qué thue nghiém trong [2] cling da phan nao cho thay kha nang d6. Trong bai bdo nay, dwra vao

*Nghién ctru durge hoan thanh duéi sy hd tro tir Quy phat trién khoa hoc va cong nghé quéc gia Vit Nam NAFOSTED



30 PHAN ANH PHONG, TRAN DINH KHANG

dic trung ciia do thude ngon ngir, ching toi dira ra céch bieu dién HaT2FS, moi HaT2FS cé
thé dwge xem 1a hop gia tir cla céc tap mo loai hai dai s6 gia tir nhing mitc k. Cach bicu
dién nay da cho thdy ré hon vé mat ly thuyét kha ning biéu dién tinh khong chac chan cia
HaT2FS. Ngoai ra, bai bao con dwa ra khai niém va cach tinh trong tam HaT2FS.

Bai bdo gom 6 phan va duwoc to chire nhir sau. Tiép theo phan md& dau, phan 2 trinh bay
so lrge vé dai so gia tir, do do tinh m¢, ham dinh lwrgng ngtr nghia, cdc dinh nghia tap mo
loai hai va khai niém tap mo loai hai dai s6 gia tir cing mot s6 ky hiéu va thuat ngtr. Phan
3 trinh bay chi tiét cdch bicu dién HaT2FS. Trong tam HaT2FS va cach tinh dwgc trinh bay
& phan 4. Phan 5 dwgc xem nhir mot trng dung, dwa ra sy lién hé gitra HaT2FS véi tap mo
loai hai khodng dira vao trong tam ctia chiing. Két luan va huéng phét trien dwoc trinh bay
trong phan cudi ciia bai béo.

2. KIEN THU'C CHUAN BI

2.1. So lwgce vé dai s6 gia ti

Bén chdt ciia ngdn ngitr 1a mo, khong chac chan, dai s6 gia tir (PSGT) 14 mot trong nhirng
tiép can nham no lye thao tdc véi cée tir bang cd dinh tinh va dinh lwgng [7]. Trong DSGT
cdc gid tri ngdn nglr tuan theo thit tr nglr nghia nén khi tinh todn véi chiing, cdc téc gia da
thiét 1ap ham dinh lwong cédc gid tri ngon ngtr vao doan [0,1] ddm bao thit ty. Ham nay dwogc
goi 1a ham dinh lwgng ng& nghia va ky hiéu la v: AX — [0, 1], trong d6 AX la tap cdc gid
tri ngon ngir trong PSGT. Do do tinh md céc gid tri ngon ngit 1a co s& dé dinh lrong chiing.
Sau day, ching toi trinh bay so lrge vé BPSGT, do do tinh md va ham dinh lirong ngtr nghia.

Xét tap gid tri ngdon nglr cua mot bién chan ly TRUTH: DOM(TRUTH) = {true, false,
very true, very false, more true, more false, possibly true, possibly false, less true, less false,
...} V61 true, false 1a céc phan tir co s&, con very, more, possible va less 1a céc tir nhén.
Theo [7] thi mién ngon ngit DOM(TRUTH) ¢6 thé xem nhw mot cdu tric dai s6 AT = (AX,
G, C, H, X, & <), trong d6 G = {c*, ¢} dugc goi 1a cdc phan tir sinh; C 14 cdc gid tri
hang; H 1a tap cdc gia tit bao gom ¢ gia tir am H™ = {h_1, ..., h_4}, p gia tr dwong HY =
{h1,..., hp}, gia tir t&i han min ¢ va gia tir t¢i han max X; “<” 1a quan hé thit ty cam sinh
tlr nglr nghia cla cdc phan tir trong AX. Ngoai cdc phan tir w, ¢ va ¢~, cdc phan tir con lai
trong AX duwge tao ra theo cdch dé quy, bang céch tdc dong céc gia tir (c6 thé nhieu Ian) vao
cic phan tir trong AX.

Khéi niém do do tinh mo fm dwge trinh bay cu the trong [7]. Gid st fm : AX — [0, 1]
la mot do do tinh mo, khi d6 véi moi 2,y € AX, véi moi h € H thi

fn(hi) _ fmlhi) o
fm(@)  fm(9)

do vay, pu(h) duge goi 1a do do tinh md cia gia tir h. Goi H(&) 1a tap tit ca cdc phan tir dwoc

sinh ra tir Z bang cdch tdc dong nhieu [an cdc gia tir vao 2. Nhw vay, véi ham v : AX — [0, 1]
bao toan quan hé thit tu trén AX, do do tinh mo cua &, ky hiéu u(2), 1a dwong kinh cia tap
v(H(2)) ={v(a):uve H(&)}.
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Theo cdch thiét 1ap ham dinh lwgng ngir nghia va do do tinh mdo thl mién gia tri ciua v()
1a mot khodng [fmg, fmz] C [0,1], do dai cia khodng nay ding bing fm(z). O day, fmsg,
fmg trrong tng 1a diém mit trai, diém mit phai cia khoang mo dé va ching dwoce xdc dinh
mot cdch hinh thire 1a: frg = v(®(£)), frg = v(2(2)).

Nhin theo quan diém cla tap md, c¢6 thé biéu dién moi gid tri ngon ngir & cia dai s6 gia
tir bang mot tap mo, ¢6 v(2) 1a diem, ma do thuoc nhan gid tri 1a 1, va fm(2) 1a do 1om cia
gid do cta tap mo. Khi dé, # dwge mo ta theo bo ba gia tri (fmg, v(%), fma).

Sau day, chiing toi dwra ra mot s6 ky hiéu va thuat ngir dé sir dung cho cdc phan tiép theo.

— Ky hiéu [(2) 1& do dai cua gid tri chan 1y ngon ngtr &, 1a s6 lan xuat hién cdc ky hiéu
ké ca gia tir 1an phan tit sinh trong 2.

— Ky hiéu AX} la tap cdc gid tri chan 1y ngon ngtt ¢6 do dai k (tap cac gid tri chan ly
ngon ngtr mirc k).

— Véi moi 2,9 € AX hoac ching ¢6 quan hé ké thira nglr nghia ; hoac ching khong ¢6
quan hé ké thira. Gid tri ngon ngr & dwgc goi la ké thira ngir nghia tir § néu [fmg, fms] C
[fmyg, fmgl, va duge ky hiéu 2 < 3.
 — Hai gi4 tri ngon ngit mite k: 2,9 € AXy véi & < § duoe goi 1 lien ke, khi vi chi khi
e AX 2 <2<
— Cho m gia tri ngdén nglr mitc k véi &1 < Tp < ... < Ty, chiing dwoe goi la lien ké nhau,
ky hiéu 1a 10220 . ..0%,,, néu va chi néu Z;, #;41 la lien ke véii =1,...,m — 1.

2.2. Tap mo loai hai

Néu nhur tap mo loai mot A ¢é thé dwoe biéu dién hai chieu: Khong gian nén va do thudc

(x5)

A={(z, pa(z):x € X, pa(z) €[0,1]}
thi tap mo loai hai ¢6 do thudc ciia moi phan tir trén khong gian nén 1 tip mo loai mot trén
[0,1]. Do vy, viéc biéu dién tap md loai hai dwge mé rong thanh ba chiéu (Hinh 1), gdbm c6:
Khong gian nén X; D6 thudc so cdp J, C [0, 1]; va D6 thudc thit cap ;.

Chinh vi vay, thuomg ¢6 cdc dinh nghia tip md loai hai A nhu la [10]:

o A={((x, u), py(x)) : Vo € X,Vu € J, C[0,1]}

() 1a do thude thit cap cia cia cdc phan tir thude vao (X xJ). Néu pz(z) = 1 véi
Vo € X,Vu € J, thi A la tap mo loai hai khoang.

o Ung v6i mdi phin tir z € X ¢6 mot do thude mo biéu dién bdi ham thudc f,

A= foratrie= [ L, 0] f=

Jrx €10, 1]

e (6 thé nhin nhan cdch dinh nghia thit nhat 1a sy két hop gitta (X, J) véi pu, tire 1a
((X, J), ), cdch dinh nghia thit hai 1a sy két hop gitta X v6i (J, p), tike 1a (X, (J, 1)).



32 PHAN ANH PHONG, TRAN DINH KHANG

Tir d6, c¢6 thé c6 céch dinh nghia thit ba bang sy két hop gitta (X, p) v6i céc phan tir
trong J, tirc 14 ((X, i), J), day chinh 1 cdch bicu dién theo tap mo loai hai nhiing.

Hinh 1. Mot vi du vé tap mo loai hai [10]

N
Gid st A=Y { S fas (u)/u} /wi, Jz; € [0,1] 1a mot T2FS xdc dinh trén khong gian
i=1 Luel,,

roi rac X. T2FS nhing A, cia A cing 1a mot T2FS gom N phin tit, x4c dinh trén X. Moi
d6 thudc cia phan tir 2; vao T2FS nhing 1a mot cap ¢ thir tw gom chi mot gid tri u; tir hAm
thuoc so cap Jy, (u; € Jy,) két hop v6i do thude thir cap fi, (u;). Khi dé, tap mo loai hai

- _ . N

nhing A, ctia T2FS A ¢6 thé dwrge mo ta hinh thite: A = 37 [fa, (wi) /ui] /a:i, Jz; € [0,1].
i=1

Nhu vay, mbi A, chinh 1a mot T2FS don tri (tAp mé loai hai ma mbi do thudc cia cac phin

tir déu 1a cdc T1FS don tri). Mot vi du vé T2FS nhing ciia tap mo loai hai A trong Hinh 1
dwoc minh hoa & Hinh 2. Tap mo loai hai nhing nay dwoc ¢é the dirge mo ta:

- 0.9/0  05/04 05/0.8 0.5/0.8 0.7/0.4
A=—+—0—+ "+ + "

Tém lai, ta c6 cdch bidu dién nhing T2FS 1a: M6i T2FS A ¢6 thé duwoc xem 1a hop cua
tat ca cdc tap md loai hai nhing A, tic 1a:

A= ZA{;
j=1

Pieu d6 lam cho viée tinh todn trén T2FS tré nén dé dang hon (tham khéo [10]). Y twdng
ctia cach bicu dién nay ciing sé diroc sir dung trong cac phan tiép theo ctia bai béo.
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p (x,0)
f A

Hinh 2. Mot tap mo loai hai nhiing ciia T2FS A [10]
2.3. Tap mo loai hai dai sd gia tir
Pinh nghia 1. Xét dai s gia tir tuyén tinh, day du (AX, G, C, H, 3, ®, <), trong dé
G = {true, false}, tip cdc gia tit H = HT U H~ U{X, ®}. Tap md loai hai DSGT A xdc
dinh trén X 1a tap mo, trong dé do thudc 1a céc gid tri chan 1y thuoc cau tric DSGT trén,
6 nghia 1a: A = Jx pa(@)/z véi psi(e) € AX.

Vi du 1. Cho BSGT (AX, G, C, H, ¥, &, <), G = {true, false}, H~ = {less, possible} va
H* = {more,very}. Khi d4,

~ verytrue wveryveryitrue moretrue
A= +

a b c
la mot HaT2FS xdc dinh trén X, véi a, b va ¢ thuoe X.

Nhuw da trinh bay & trén, do thuoc cua HaT2FS la cdc gid tri chan 1y ngon ngtr, do vay,
ve hinh thitc HaT2FS c¢é kha nang biéu dién tinh khong chic chan. Két qua thirc nghiém
cho bai todn dir bdo chudi thoi gian Mackey-Glass trong [2] biée dau ciing da chitng t6 kha
nang nay. Hon ntra, trong cdc HaT2FS, moi do thuoc ngon ngtr diroc mo td theo bo ba gid
tri (fmas, v(2), fmz) va céc gid tri nay déu ndm trén truc J. Phan tiép theo trinh bay cdch
bidu dién HaT2FS theo mot tiép can mdi, qua dé cho thay 16 hon vé mat ly thuyét kha nang
bicu dién tinh khong chic chan cia HaT2FS.

3. BIEU DIEN TAP MO LOAI HAI PAI SO GIA TU

Theo céch tiép can cia dai s6 gia tir, gid tri ngon ngtr ndo cang dac trung thi do do tinh
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mé cang nho. Chang han, do do tinh md cia gid tri ngon ngtt very true 13 nhé hon do do
tinh mo cua true. Néi cach khdce, do dai cia mot gid tri ngon ngtr cang lén thi do do tinh
md clia né cang nhoé va khi do dai nay du 16m thi gid tri dinh lrong ngit nghia, diem mit trai
va mut phai cia khodng mo twong trng véi gid tri chan 1y ngon ngtr 14 xap xi nhau, nghia 1a
fmz ~ fmg ~ v(&). Dieu nay ¢6 thé duge hinh thite hod bdi dé sau day.

Ménh dé 1. Cho mdt DSGT tuyén tinh, day di (AX, G, C, H, 3, ®, <), tap phan ti
sinh G = {true, false}, tap gia t am H- = {h_1,...,h_q} va tap gia t dwong H" =
{hi,...,hp}. Vdimoie >0 bé tuy § cho trudc ta luon tim duge sé nguyén dwong k sao cho
dé do tinh mo cia cdc gid tri chan ly ngon ngtw trong AXy nhé hon e.

Chitng minh:

Xét k = 1+ [logy (e/v)], trong d6 A = max{u(h;),j = —q,...,—1,1,...,p} vay =
maz{fm(c*), fm(c7)}.

Véi Vi € AXy, ta can chitng minh fm(2) < e. That vay, do & € AX nén & dwoc bicu
dién dwdi dang: & = hg_1 ... hic, ¢ € {true, false}. Theo dinh nghia do do tinh m& trong [7]
ta c6: fr(&) = p(he—1) X plhr—2) X ... x p(hy) x fm(c) < ALy = MFOBEM = 5y <
Aogx (/7)) x 4 =, -

Nhir da trinh bay & trén, moi do thudce trong tap mo HaT2FS 1a mot gid tri chan 1y ngon
ngir trong céu tric DPSGT ¢6 thé dwoc xdc dinh bdi [fms, fmz), d6 chinh 1a J,. Thyc chét
cac Jp la cac gia tri ngon nglr nén trong ching chira dung ngtr nghia va hon nira ching c6
thé c¢6 quan hé ké thira.

Trong DSGT, ngoai trir cdc phan tir sinh va phan tir trung hod w, cdc phan tir con lai
déu dugce sinh ra theo cach dé quy, do vay ching sé ké thira ngtr nghia tir mot gid tri ngon
ngtt nao d6. Néu & € AX, thi sé ¢6 (p+ ¢) gid tri ngon ngr mic (g + 1) ké thira ng
nghia tir Z,... Gid stt k > g thi s& ¢6 M = (p + ¢)*9 gid tri ngon ngit mitc k khac nhau
Uy, Us, ..., ap k€ thira nglr nghia tir 2. Gid st 21 < 29 < ... < Zp7 1A mot hodn vi ¢6 thi
by cla Gy, 9g, .. ., Gy, khi @6 , &1, 29, ..., 227 13 180 k& nhau, tic 13 & — £162:0...02 .
Trong trwong hop nay, ching ta ¢6 thé két hop @1, &, ..., &7 thanh & va goi d6 1a phép rit
gon gia tir, dwoe hinh thite hod nhuw sau.

Cho BSGT (AX, G, H, <), tap phan tir sinh G = {true, false}, tap gia tr am H~ =
{h_1,...,h_g} va tap gia t&r dwong H* = {hq,...,hy}. M gid tri chan ly ngon ngr phan
biét 2; € AX,i = 1, M dwoc goi 1a thod tiéu chudn rit gon gia tik néu thoéa man cic dieu
kién sau:

(2) U(&1) = U(&2) = ... = U(Zm) =,

(i) 32 € AX,:Vi=1,..M, & <%, vh

(i) M = (p+q)*9.

Khi d6 #; ¢6 the dwoc biéu dién o;0¢ v6i o; va § 1a chudi cdce gia tir ¢6 do dai k — g va g — 1

twong ng, con Z la dc.

Pinh nghia 2. Cho DSGT tuyén tinh, day du (AX, G, H, <), tap phan tir sinh G =
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{true, false}, tap gia tit am H™ = {h_q,..., h_,} va tap gia t dwong H" = {hq,...,h,}
va M gia tri chan 1y ngon ngit phan biét #; € AX,i = 1, M. Phép rit gon gia tit cia M gid
tri ngon ngir, ky hiéu H R(Hedge Reduction), 1a mot anh xa tir (AX)M — AX sao cho véi
mo6i bo gom M gid tri chan 1y thod méan tiéu chudn it gon gia ti sé tao thainh mot gid tri
chén Iy méi: & = HR(&1, &2, ..., &n1).

Nhu vy, ¥ nghia ctia phép HR(.) 1a két hop céc gid tri chan 1y ngon ngir thoa tiéu chudn
mit gon gia tir thanh gid tri chan Iy ngon ngir méi ¢6 do dai ngan hon.

Vidu 2. Cho BDSGT (AX, G, C, H, X, &, <), G = {true, false}, H~ = {less, possible} va
H* = {more,very}. Dé ngan gon ta ky hiéu V, M, L, P,T va F twong g véi very, more,
little, possible, true va false. Ta ¢6 VMT, MMT,PMT,LVMT,...la ké thira ngir nghia
tir MT; va MT 1 két qua cia phép rit gon gia tir tir cdc gid tri VMT, MMT, PMT, LMT.

Dira vao sur phan ra do thudc cia mot HaT2FS thanh céc gid tri chan 1y ké thira ngtr
nghia ¢6 cung do dai k ta ¢6 khai niém tap mo loai hai PSGT nhing mic k.

Dinh nghia 3. Cho HaT2FS A = SV, juj(xi)/2; voi ; € X. Gid st lypag 12 d6 dai 16m
nhat cia cdc p4(x;), i =1,..., N. Tdp mo logi hai DSGT nhing mic k cia A (k nguyén va
k > laz) k¥ hiéu Ay, 12 tdp mor loai hai PSGT gdm N phin tir va mbi phin tir z; € X nhu
thé chi két hop véi mot do thuoce ngon ngir ¢6 do dai k ké thira nglr nghia tir p 4(x;) twong
tng. Nhuw vay, A.p c6 thé duoe bidu dién : A,y = Zl]\il Ha, (z;)/x; voi i, (z;) € AX}
va g (i) 9 p ().

Vi du 3. Cho PSGT nhw Vi du 2, gia st

vr  vvr  MT

A=
b

la mot HaT2FS xdc dinh trén khong gian X, cdc gid tri a, b va ¢ thudc vao X. Khi d6 ta ¢é
16 tap mo loai hai PSGT nhing mite 3 cia A:

-1 vvr vvr  VMT ., Mvr vvr VMT
Ae,3 = + + ) Ae,3 = + + )
a b c a b c
~3 Lvr vvr VMT -, pPVT VVT VMT
Ae,3 - + + s Ae,3 = + + ’
a b c a b c
55 vvr vvTr  MMT MvT vvlc  MMT
A€,3 = + + ’ Ae’3 = + + 5
a b c a b c
7 LvTr vvr  MMT g PVT VVT MMT
Aps = + + Az = + + ,
a b c a b c
9 vvr vvr PMT . MvVT Vvl PMT
A8,3 - + + ’ Ae,3 - + + s
a b c a b c
A Lvr vvr PMT . pPVvT VVT PMT
Ay = + + A = + + :
a b c a b c
A vvr vvrc LMT - MVT VVT LMT
Ary = + + Aoy = * +

a b c 78 a b c
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p Lvr vvr LMT . pPVT VVT LMT
A15 = + + 7A16 = + + :

e a b c e3 a b c
Tt phép it gon gia tir, phép hop gia ti trén cdc HaT2FS dwoce xay dung.
Pinh nghia 4. Gia st ¢6 M tap md loai hai dai s6 gia tir xdc dinh trén cing khong gian
nen X, Al = Zf\il i (xi)/xi, j=1,..., M. Phép hop gia ti trén HaT2FS, ky hi¢u la U va
dugce dinh nghia nhu sau:

() AU = A

(43) Néu do thuoc cia ciac HaT2FS A7 p 4 (@) v6i j =1, M thod tiéu chuan nit gon gia
tir thi:

N
U A = 3 H R (0,140 03] 10 00)
T =1

Nhéan xét 1. Ttr Vi du 3 ta thdy tap mo loai hai PSGT A ¢6 thé dwoc bieu dién bang hop
gia 1t clia cdc HaT2FS nhing mite k trong né, tire la: A = leilfli?)
Khéi quat Nhan xét 1, tap md loai hai PSGT dwoc biéu dién theo dinh 1y sau day.

Dinh 1y 1. (Dinh Iy bidu dién HaT2FS) Gid s A = S0, psi(2;) /i la mot HaT2FS. Ky
hiéu l,, = Er%a)?\[{li} vGily = U(pi(x)) vai=1,..,N. Khi @6, véi moi sé nguyén k > l,, ta

luon co:
~ naA Aj
A= szlAle (1)
. . N
trong dd, A? 1 cdc HaT2FS nhing mitc k cia A; ng = [[ M; la s6 lwegng tip mo logi
' i=1

hai DSGT nhing mitc k cia A, véi M; la sé lwong cdc gid tri chan ly ngon ngw do dai k
ké thira ngtr nghia tir cdc p43(x;) twong ing.
Chitng minh:

Ky hiéu &; thay cho p;(z;). Gid st véi moi &; € AX ¢6 d6 dai I, = 1,...,N. Xét
HaT2FS:

) N
A = Zi‘l/m’, (2)
=1

Ta can chitng minh vé& phai ctia (1) bang vé trai cia (1).

That vay, xét dang hién trong vé phéi ctia (1), m6i HaT2FS nhing mitc k ¢ dang:
Aop = Zl]\il Jﬁfj/xl, 1 <5< M;véi M; = (p+q)F% s cac gid tri chan 1y ngon ngir ké thira
nglr nghia tir &;, twong tng. Nhu vay, vé phai cia (2) dwge viét lai nhu sau:
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— =1 -
n4 tap mo
N
_ ~k .
=> | e | /e 1< <M (3)
‘ nAgid tri chan ly
1=1 ngdn ngir lién ké nhau

Bdi vi, moi #; ¢6 M; gia tri chan 1y ngon ngit phan biét mirc k ké thira ngir nghia tir né

nén chiing ta c¢é thé viét lai (3) nhw sau:

N
nA A N .
U ek—E C) g | Jxi, 1< < M. (4)
n g fuzzy sets
=1 ngoén ngit lien ké nhau

~ .z oA ’ ’ o [N
Hon ntta, M; gid tri £F. ¢6 cdc ddc diém:

(i) U(&k) = k, ’

(z)EI:c,GAXl saocho:c LA, Vi 1< j < M, va

(ii) M; = (p+ @)*~

Hay néi cach khac, chl’mg thod tiéu chuan rit gon gia tir. Nhuw vay, vé phai cia (4) la:
N

Z HR(2F, 2 AfM )/xi = > &;/x; ding bang vé tréi cia (2). [}

= =1

Dinh 1y 1 da chi ra kha nang bicu dién tinh khong chic chan cia cac HaT2FS. Diéu nay
da cho thay HaT2FS 1a mot dang T2FS dac biét, phan tiép theo sé dwra ra khéi niém va cdch

tinh trong tam cia dang tap mo nay.

4. TRONG TAM CUA TAP MO LOAI HAI PAI SO GIA TU

Trong tam la mot trong nhitng 6 do cta tinh khong chac chin trong cdc tdp mo loai hai
[6, 11] va dwoc st dung trong cdc hé mo loai hai [4, 9]. Theo Karnik va Mendel thi trong
tam ctia T2FS tong quét dwoc tinh nhiwr sau [6].

Xét khong gian X = {z1,o,...,zn}, A 1a T2FS xdc dinh trén X:

A= Z“A x;) [z pg() /fx, )/ u; Jy, €10, 1]
Jz;
Trong tam cia A 1a mot tap mo loai mot, ky hiéu 1a C(A) va duge tinh:

/ / [fm(el)Af@(ag) A fon (O8) /Z,lx”

016‘]"1 QNEJxN

véix; € X, va Jp, C [0,1] la gid do cia T1FS pjz(x;),i=1,..., N.
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Cong thirc tinh trong tam nhi trén rat phitc tap doi hoi xdc dinh cdc do thude cu thé cia
T2FS. Dé tinh trong tam ctia HaT2FS ta sé tiép can theo hwéng xap xi nhur sau.

Xét tap mo loai hai dai s6 gia tit A = Zfil p 4 () /x; xac dinh trén khong gian nén la cdc
gid tri s6 X va p 4(z;) la cde gid tri chan 1§ ngon ngtr trong AX. Theo Phan 3, A ¢6 thé bidu
dién thong qua cédc HaT2FS nhiing mitc k£, ma theo cdch nhin cia tap meo, thi moi do thuoc
ngon ngur 4 Aok (x;) trong cdc HaT2FS nhing mitc k c¢é thé dwoc xdc dinh twong trng mot
tap mo loai mot ¢6 do thuoc bang 1 tai v(,uAM (7)) va do 1on cia gid do 1a fm(,uAe’k (),
va hop cia cac khodng mo twong tmg véi fm(,uAM (z;)) chinh bang khodng m& cia 4 ().
Khi k tién téi vo ciing th A = Q?il flé ., €6 thé xem nhur mot tap md loai hai khodng véi cdc

Sy, twong tng 1 Jy, = [fm(py(2:)), fm(p(2i))]). Nghia la,

C(A) = / / 1/%.

91€le eNerN

Céc téc gia Karnik va Mendel da dwa ra cach tinh gan ding trong tam cia tap mo loai
hai khodng trong tai liéu tham khao [6]. O day, moi tap mo loai hai khodng cé trong tam
xap xi 1a mot khoang [z* — Az, z* 4+ Ax]. Trong dé z* duge tinh dyra vao gid tri dai dién t3t
nhat cho moéi khodng do thuoc, d6 1a diém chinh gitra ciia méi khodng nay, con Az dwgc tinh
dira vao d9 16m cua khoang dé.

Theo cdch nhin cia DSGT, dé tinh trong tam xap xi cia HaT2FS, bai bdo nay sé ldy
diém dai dién cta moi gid tri chan Iy ngon ngit 1a gid tri dinh lwong ngit nghia cta né. Khi
d6, trong tam xdp xi ciia HaT2FS c¢6 trung binh &*dwoc tinh theo v(p 4(z;)), con do lech
Az dwoge tinh theo fm(u4(x;)). Vata c6 thé dwa ra cong thitc tinh trong tam x4p xi cta
HaT2FS sau day.

Xét HaT2FS, A = J 1 (@) /2, xdc dinh trén X C R dwoe roi rac thanh N diém thi A

X

dwge viét lai nhw saw: A = 3N (i) /@i, v6i pg(x;) € AX. Trong tam xdp xi cia A la
mot khoang ¢6 trung binh 2* va do lech Az dwoc xdc dinh:

2 S v(pg(e) x @ 5
SN (i) )

AG— S o — 3] x fm(ug(ﬂfi)). (©)

2 x sz\il 'U(/UJA(:CZ))

Trong tam cta HaT2FS c6 thé diroc xem nhir mot phép gidm loai cho dang tap md nay.
Trong phan tiép theo, do do nay dwoc sit dung dé bicu dién sir lién hé gitta HaT2FS va tap

mo loai hai khoang.



