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VE QUAN HE GIUA TAP MO LOAI HAI DUA TREN DPAI SO GIA TU
vO1 MOT SO DANG TAP MO’ LOAI HAI KHAC

TRAN PINH KHANG, PINH KHAC DUNG

Khoa CNTT, truong Pai hoc Bach khoa Ha Noi

Abstract. This paper, subsequent to [11], presents the relationships between type-2 HA-based fuzzy
sets and other forms of type-2 fuzzy sets. From these relationships, we can argue that a type-2
HA-based fuzzy set is a special type-2 fuzzy set. Thus, it inherits the advantage of type-2 fuzzy sets

in representing the uncertainty completely.

Tém tdt. Trong bai bdo nay, tiép tuc noi dung trong [11], chiing t6i trinh bay méi quan hé gitra
tap mo loai II dua trén dai s6 gia tir véi cdc dang tap mo loai IT thong thuong. Tir dé, ta thay duoc
rang tAp md loai II dua trén dai s6 gia tit 1a mét dang tap mo loai 11 diic biét, nén né ké thira day

dd thé manh cla tdp mo loai II trong viée bidu dién su khéng chic chan.

1. MO PAU

Céc nghién ctru va ing dung cia tap mo loai IT da va dang thu hit dwoc nhiéu quan tam
do kha niang biéu dién suw khong chac chan cia ching [2-5,7,8,11,12]. Mét trong nhirng wu
diém cia tap mo loai II di dwoc Yager tong két 1a: “cho phép mé réng @6 thudc thanh cdc
gid tri ngon ngw”. Trong [3], John ching té tap mo loai IT ¢6 do thudc ngon nglr rat thich
hop dé€ biéw dién cdm quan cla con ngwdi, ma day la mot trong nhitng nguon cung cap tri
thitc cho cac hé théong minh.

Tuy nhién, viéc st dung tap mo loai 1T ¢6 do6 thudc ngon ngir d€ bieu dién sur khong chic
chan con gap nhieu khé khian, dac biét trong viéc xay dung cdc tap mo biéu dién cac gid tri
ngon ngir va viec xap xi ngon ngtr sau khi tinh todn. Theo ching t6i, cidc khé khin trén ndy
sinh 14 do cdc tap mo diing dé biéu dién cdc gid tri ngon ngit chwa biéu dién dwoc day di
moi quan hé gitra cdc gid tri ngoén ngtr nay.

Ta biét rang Dai s6 gia tir (PSGT) la mot cau tric dai s6 tot dé bieu dién céc gia tri
ngon ngtr. Do dé, ching toi da dé xuat st dung céc gia tri ngon ngtr thuoe BPSGT lam do
thuéc mo cho tap mo loai 11 va goi d6 1a tap mo loai 11 dua tren DSGT. Trong bai bao nay,
tiép tuc noi dung trong [11], ching toi trinh bay méi quan hé gitra tap md loai IT dwa trén
PSGT véi cac dang tap mo loai II khac. Tir dé dé thay rang tap mo loai IT dwa trén DSGT
14 mot dang tap mo loai IT dic biét, do dé né ké thira day dd cdc thé manh cia tap mo loai
I trong viéc biéu dién s khong chic chan.

Bai bdo nay c¢6 3 phan chinh: Muc 2 trinh bay mot s6 khdi niém co ban vé tap mo loai 11
va tap mo loai IT dwa tréen DPSGT. Muc 3 trinh bay vé méi quan hé gitra tap mo loai 1T dua
tréen DSGT véi cac dang tap mo loai II khac thong qua ham do mo thu hep trén DSGT. Muc
4 trinh bay viéc ttng dung ham do md& thu hep trong viéc xay dung phép xap xi ngoéon ngir
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cho tap mo loai 11 dya trén PSGT.

2. MOT SO KHAI NIEM CO BAN

2.1. Tap mo loai I1

Bang cach mé rong khai niém thong thudong thanh tap mo loai I, ta dat dwoce mot s6 loi
ich nhat dinh, vi du c6 thé biéu dién khai niém khong chac chan nhw Tré, Gia, Khde, Ning,
Tuy nhién véi tap mo loai I, do thuoc cia cdc phan tir vao né 1a cic gid tri s6 thue trong
khodng [0, 1]. Nhuw vay, tap mo loai I cho phép ta biéu dién cic khai niém khéng chac chan
bang ham thudc hoan toan chinh xdc, rd rang. D6 chinh la mot nghich Iy cia tap mo loai I
(12,3).

Mé rong tap mo loai I bang cach cho phép cdc do thuoc 1a céc tip mo loai I trong khoang
[0, 1] ta dwoc khéi niém tap mo loai II. Mot trong nhitng wu diém ctia tap mo loai I1 so véi
tap mo loai I 13 né cho phép biéu dién céc do thuoc bang céc gid tri mo, cic gia tri ngon ngir
chtt khong chi 1a cdc gid tri s6 hoan toan chinh xédc. Truédc hét, ta xem xét khai niém tap mo
loai IT va cédc phép toan trén né mot cach hinh thirc.

Pinh nghia 1. ([8]) Mot tap md loai IT A trén khong gian U 1a mot tap mo duoc dic trung
bdi mot ham thude mo py

iU —10, 1]10:1],

v6i gid tri p g () dwoc goi la mot dé thuéc mo 1a mét tap mo loai I trén [0, 1].
St dung nguyén Iy mé rong [13], cdc phép toan tap hop dwoc md rong doi véi tap mo
loai IT nhur sau.

Pinh nghia 2. ([§]) Pat ,uA( va g (@) lan lrot 14 hai d6 thuée mo ciia hai tap mo loai

11 A va B, /fz pp(@) = /gz(’u)/v.

Céc phép todn trén cdc tap mo loai II dwoc biu dién nhw sau:

Hop has =02 @ Bap @) = [ (e @) A g (0)/(@V o)
[0,1]

Giao b = s () M g () — / (f2 () A g (0))/ (A )

Phéan b ,uj( x) = —pg (@ / S (w)/(1 —u)

Ta goi céc phép toan L, M, va — [an lwot 1a cdc phép tuyén, hoi, va phi dinh.

C6 thé thay rang cdc phép hoi va tuyén cé khdi lwrong tinh todn rat 16n khi cdc do thudc
mo 1a bat ky. Nham gidm bét khoi Iwong tinh todn trong cdc hé logic md loai II, dong thoi
duy tri kha ning bicu dién s khong chac chan, cac ing dung thuong sit dung céc dang tap
mo loai IT dac biét: tap mo loai IT khodng va tap mo loai 1T Gauss.

i. Tap mo loai IT khodng 1a tap mo loai II ¢é cdc do thudc mo 1a céc tap mo loai I khodng

trén [0, 1].
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ii. Tap mo loai I Gauss la tap mo loai 11 ¢6 ciac dd thude mo 1a céc tap mo loai I Gauss
trén [0, 1].

Trong [4] c6 céc thuat todn xdc dinh két qua ciia phép hoi va tuyén gitra hai tap mo, cic
thuat todn nay gitip lam gidm dang ké khdi lwong tinh todn cia céc phép todn trén tap mo
loai II. Trong 16p céc tap mo ¢6 ciing dang ham thudc, két qua hoi va tuyén gitta cdc tap mo
dwoc xéc dinh dé dang thong qua hé qua sau.

Hé qud 1. ([4]) Gid st c6 n tap mo 164, chudn logi I Fy, ..., F,, ¢6 cdc ham thudc lin heot
la f1,..., [ thda man
Ji(0) = f1(0— ki), 0=k1 <ky <. < k.

S dung max t-conorm va min t-norm ta cé:

n n
U F; = Fy; N F;, = F.
i=1 =1

Vé&i tap mo loai I, quan hé bao ham dwoc dinh nghia nhwsau A C B < pa(x) < pp(x), V.
Véi tap mo loai II, d€ xay dung quan hé bao ham, cin x4c dinh quan hé thi tuw gitta céc do
thuéc mo, nghia 1a quan hé thit tu trén mién cdc tap mo loai I. Trong [8] ¢6 xay dung quan
hé thit tir trén mién cdc tap mo loai I nhu sau.

Dinh nghia 3. Cho khong gian U, dat FY 1a tap tét ca cic tap mo loai I trén U. Trén FY
ton tai cdc quan hé thit tw bo phan dwoc dinh nghia nhuw sau: véi A, B € FY

ACB& ANB=A; ALB& AUB=B.
Théng thwong thi C £ L.

2.2. Tap mo loai II dya trén DSGT

Ta biét rang mot trong nhitng wu diém cia tap mo loai II so véi tap mo loai I 1a né cho
phép do6 thuoc la cac gia tri ngén ngtr. Tuy nhién, tap mo loai II ¢6 A6 thudc ngoén ngir cing
c6 nhirng khé khin nhat dinh. Hay xem xét vi du sau day trong [2].

Vidu 1. ([2]) Ta ¢6 hai khéi niém cao va nang dwoc dinh nghia la cdc tap mo loai IT nhu
sau:

tall low/a+ medium/b+ high/c
h/e—(\w/y medium/a + medium/b+ high/c

e

Né6i cach khac, a thuée vao tap mo Lall véi mire doé low va thude vao tap mo heavy véi mike
~ . ~ 3 ~ ~ N ~ N 3 ~ N . e A 7 3
do mediwm. Ban thian cdc do thudc nay cing la cdc tap mo loai I ¢é the duwoc xdc dinh nhuw
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sau:

low = 1.0/0.0+ 0.75/0.1+ 0.5/0.2 + 0.25/0.3
medium = 0.33/0.3 4 0.67/0.4 + 1/0.5 + 0.67/0.6 + 0.33/0.7

high = 0.25/0.7+0.5/0.8+0.75/0.9+1.0/1.0
Gid st rang mot ngwdi ma vira cao vira ning thi dwoc coi nhir to 16m. Do d6, véi a ta cé:

e

l;ivga = tEﬁa M heavy,

Hay néi cach khic, mic doé to lén cia a dwoc xéc dinh bang phép héi gitta hai gid tri do
thudc mo low va medium. Theo dinh nghia phép hoi, ta co:

big, = 0.33/0.0+4 0.67/0.0+ 1.0/0.0+ 0.67/0.0 + 0.33/0.0
40.33/0.1 + 0.67/0.1 + 0.75/0.1 + 0.67/0.1 + 0.33/0.1
40.33/0.2 + 0.5/0.2 + 0.5/0.2 4 0.5/0.2 + 0.33/0.2
10.25/0.3 + 0.25/0.3 + 0.25/0.3 + 0.25/0.3 + 0.25/0.3
— 1.0/0.0 4+ 0.75/0.1 + 0.5/0.2 + 0.25/0.3

= low

Tir vi du trén, ta c6 mot vai nhan xét ve viéc sit dung tap mo loai IT ¢6 do thudc ngon
ngtr nhu sau.

Nhan xét 1
e Cédc do thuoc ngon ngr low, medium, va high la cac tap mo loai I trén [0, 1]. Do dd,
ta can phai xdc dinh cdc ham thudc cia ching.
e Sau khi tinh toan, mirc d6 ma a thudc vao tap mo l% thu duoc la mot tap mo loai L.
Ta can phdi x4c dinh gid tri ngon nglr twong rng véi tap mo nay.

Céc cong viec nay 14 rat khé thuc hién va phu thuoc vao chi quan ngudi phat trién heé
thong. Theo ching t6i, nhitng khé khan trén ndy sinh 1a do cac tap mo dwoc st dung deé
bieu dién céc do thudc ngon ngir chwa bicu dién day di dwoc méi quan hé gitra céc gia tri
ngon ngir. Ta biét rang DSGT ([9]) 1a mot cau tric dai s6 tot dé bieu dién méi quan hé gitra
céc gid tri ngon ngtr. Do dé, trong [11], chiing t6i da dé xuat dang tap md loai IT ¢6 do thudce
la céc gia tri thuée BDGST.

Pinh nghia 4. ([11]) Xét DSGT mé rong doi xing X = (X, G, Hg, <) v6i tap phan tir sinh
G = {True, False}. Tap mo loai II dua tréen DPSGT ¢6 cdc do thudc mo la cde gid tri ngon
ngtr thuéc BSGT X

A= /,ug(x)/x, trong dé pz(x) € X.
U

Cung trong [11], ching t6i da chi ra mot s6 tinh chat cia tap mo loai IT dwa trén DSGT.
Trong dé tinh chit rat quan trong dwoc chi ra 1a qud trinh suy dién mo véi tap mo loai 11
dua trén DSGT khong phite tap hon so véi khi thue hién véi tap mo loai 1.

Cau hoi dat ra la liéu tap mo loai 1T dwrra trén DSGT ¢6 thue s 1a “loai 117 do d6 thudce 1a

céc gid tri ngon nglr chir khong phai 1a cdc tap mo theo Dinh nghia 1. Dé tra 16 cau hdi nay,
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phan tiép theo sé xdy dung mdi quan hé gitra tip mo loai IT dua trén DSGT véi cdc dang
tap mo loai II khac thong qua khai niém ham do mo.

3. QUAN HE GIUA TAP MO LOAI II DUA TREN BSGT
VOI CAC DANG TAP MO LOAI II KHAC

Khi can thuc hién “tinh todn” véi tap mo loai IT dua trén DSGT, ta can phai dinh lwong
dugc cic gi tri ngon nglr. Bang cich str dung ham do A trén DSGT ([10]), trong [11] chiing
toi da xay dung moi quan hé gitra tap mo loai IT dua tréen DSGT véi tap mo loai I thong qua
phép gidm loai D). Hon thé nira, qua phép gidm loai D), ta thu dwoc hiéu qud rat 16n cia
tap mo loai 1T dwa tréen BSGT, dé 1a viec suy dién mo véi tap mo loai IT dwa trén DSGT
khong quéa phite tap hon so véi suy dien mo véi tap mo loai 1.

Tuy nhién, ciing nhuw nhan xét trong [10], viéc chuyén mét gia tri ngon ngir thanh mot gia
tri r6 bang ham do déi khi khong thich hop, do né lam mat di tinh mo cia gia tri ngéon ngi.
Viéc chuyén mét gia tri ngén ngir thanh mot tap mo s& hop Iy hon. Sir dung khai niém ham
do m¢ ([10]), chuyén ddi tir mot gid tri ngon ngir thanh mot tap mo, ta cé thé xay dung maoi
quan hé gitra tap mo loai 11 dua tren DSGT véi tap mo loai 11 thong thwong.

Nhung khéi niém ham do m¢ theo [10] chi xem xét quan hé thit tu gitra cdc gia tri ngon
ngtr khi ching dwoc khit han vé mién gid tri ro, titc 1a ham do mé nay khéng bdo toan quan
hé thit tu gitta céc gid tri ngon ngir khi ching dwoc chuyén thanh cdc tap mo. Mit khéc
theo Dinh nghia 3, ta thay ngay trén mién cdc tap mo loai I da ton tai cdc quan hé thi tu
bo phan. Vi vay, sé tot hon néu ham do m& bdo toan quan hé thit tu gitra cdc gia tri ngon
nglr ngay trén mien cac tap mo, truede hét hay xem xét viec xay dung ham do md nhw vay.

3.1. Ham do m¢ thu hep trén DSGT
Cho PSGT d6i xting X = (X, G, Hg, <), dat FI 1a tap tdt ca cdc tap mo trén khong
gian nen [0, 1].
Pinh nghia 5. Goi ¢ : X — FO1 13 mét ham do md thu hep trén X néu véi moi z,y € X
v<ye () CEO(y) (1)
véi C, < Tan lwot 1a quan hé thit tu trén mién cdc tap mo loai I va quan heé thit tu trén X.

Bén canh (1), trec quan ta mudén ham do md thu hep théa man mot trong s cdc tinh
chat sau: véi moi x,y € X ta ¢

P@)ne(y) = D(@Ay), (2)
P@)Ud(y) = ®(@Vy), (3)
O(—w) = —@(x), (4)

trong d6 A, V, — lan lwot la phép hoi, tuyén, phd dinh trén X; M, L, - [an lwot 1a phép hoi,
tuyén, pht dinh trén tap céc tap mo loai L
Ménh dé 1. Ky hiéu ®° va @, lin luot la cdc ham do mo thu hep duoc dinh nghia theo (1)
®
tng voi cdac quan hé thit tu C va C. Khi X = (X, G, Hg, <) la DSGT tuyén tinh, ta cé P,
®
théa man (2) va ®* théa man (3).
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Vi du 2. Xét ham do mo thu hep sau:

By (2) — { f[o,A(z)] 1/u kh_l. x iéFalse
fP\(I)JU 1/u khi == dTrue
véi 0 1a mot chuoi gia tir bat ki, A 1a ham do trén X

Dé dang ching t6 ham do mo thu hep ®; thda man (2), (3) va (4).

Nhir vay, bang céch st dung ham do md thu hep, ta ¢é thé chuyén tir mot gid tri ngon
nglr vé mot tap mo loai I. DSi véi chigu nguroc lai, tite 14 can chuyén mot tap mo loai I thanh
mot gid tri ngén nglr, ta can xay dung ham nguwoc cia ham do mdo thu hep.

St dung ham do m& thu hep @1, mot gid tri ngon ngit dwoc chuyén vé mot tap mo loai
I khoang. Tuy nhién, dé dang thdy rang ham nguwoc cia ham do mo ®; khong cho phép ta
chuyén mot tap mo loai I khodang bat k¥ vé mot gia tri ngon ngit. Do dé, ta hay xem xét mot
16p cédc ham do m& thu hep nhu sau.

Theo phan tich trong [6], c6 hai cdch chinh d€ biéu dién téc dong cia mot chuoi gia tik.
D6 1a cach sit dung ham mil do Zadeh dé xuat va cdch dich ham thudc theo phwong nam
ngang. Theo phuwong phdp biéu dién tic dong cia chudi gia tir bang cach dich ham thuoc
theo phirong nam ngang, néu tap mo B c¢é dwoc bang céch tdc dong mot chudi gia tir 1én tap
mo A thi B dwoc xdc dinh bang cidch dich A sang trai hoiic sang phai. Theo Hé qua ??, véi
B va A c6 cing dang ham thuoc v B nam bén trai (bén phai) so véi A, thi ta c6 BC A
(A C B). Do d4, nglt nghia cia quan hé thit tu gitta B va A dwoc bdo toan. Hon ntra, trong

- *
16p céc tap mo loai I ¢é cung dang ham thuoc, de dang chitng té cdc quan hé C va C 1a céc
*

quan hé thit tu toan phan.

Do dé ton tai mot anh xa bdo toan quan hé thit tu tir khong gian nén dén lép céc tap
m& c¢6 cing dang ham thuoc trén khong gian nén d6. Cu thé, véi khong gian nen [0, 1], ta
hinh thitc héa cdc nhan xét trén bang ménh de sau.

Ménh dé 2. X¢ét tdp mo Ag trén [0,1]. Dat Fiyo') la tap tdt cd cic tap mer trén [0,1] thu
duoc bang cdch dich Ag theo chiéu tang hodc chiéw gidm wng véi quan hé thit tv <. Ta cé

*
1. Trén FEO’H, C, C la cdc quan hé thit tw toan phan.
*

2. Véimoi A, B € Fio'l, AT B khi va chi khi AC B. Ky hiéu chung hai quan he thit tu

la C.
3. Ton tai dnh za ¢ : [0,1] — X}’l] théa man: vdi moi x,y € [0,1] néu x < y thi
p(z) T o(y).

Tir dé, ching t6i dé xuat mot 1ép cdc ham do mo thu hep dwa trén ¥ twdng bieu dién téc
dong ctia chudi gia tit bang cdch dich ham thudc theo phwrong nam ngang nhw sau.

Xét ham do mo thu hep &.

+ Cho F' 1a tap mo 16i, chudn loai I. Gid stt ®(xo) = F, v6i w9 € X.

+ Xét gid tri x € X, x # 2, dat ®(z) = G. Tap mo G dwoc xde dinh nhu sau:
ur (u+p(xo,2))  khi @<z (5)

Ha (u) = pr(u—p(xg,2))  khi x>z




16 TRAN DINH KHANG, BPINH KHAC DUNG

Vi du 3. Xét hai ham do mo thu hep:

[ ] CI)Q (.%‘) == / 1/u
[)\(I)*O’,)\(I)%»O’]ﬁ[o,l]

v6i @o(x) 1a tap mo loai T khodng c¢6 trung binh A(z), do léch o.
. O3 (2) = / Jo(w)/u
0,1]

véi ®3() 1 tap mo loai I Gauss cé trung binh A(z), do lech chuan o.

Trong ci hai ham trén, A 1a ham do trén X, o 14 mét hang s6 0 < o < 1.

(Lwu y rang ham do A 13 mot truomg hop dic biét cia ham dink lwong ngir nghia ([9]), vi
vay ciling c6 thé sir dung ham dinh lwong nglt nghia lam co s& cho cdc ham do mo thu hep).

Do tam quan trong dic biét cia tap mo loai I khodng va tap md loai IT Gauss trong cic
nghién citu va tng dung cia tap mo loai II, ta sé diac biét chd ¥ dén hai ham do md& thu hep
®, va ®3. Dé dang chitng td cdc tinh chat sau cia hai ham do md thu hep nay.

Ménh dé 3. Hai ham do mo thu hep @y va @3 duwoc xdy dung tir (5) dng véi ham khodng
cach p (z,y) = [A(2) = A(y)| ([9,10]).
Ménh dé 4. Hai ham do mo thu hep @2 va @3 déu thda man (2), (3) va (4).

Ménh dé 5. Hai ham do mo thu hep ®5 va ®3 cung thda man la ham do md véi ham gidi
mo trong tam theo [10].

Nhu vay, véi khai niém ham do m& thu hep, ta da xay dung duoc phwong phap dinh
lwong gid tri ngon ngtr ma bao toan tinh mo va quan hé thit tu cia cdc gid tri ngon ngtr. Sir
dung mot ham do m& thu hep, ta cé thé chuyén mot tap mo loai II duwa trén DSGT thanh
mot tap mo loai IT thong thwong. Tiép theo, hiy xem xét viec xay dung ham ngwoc cho ham
do m& thu hep. Ham nguwoc nay cho phép chuyén tir mét tip mo loai II thanh mét tap mor
loai IT dua trén BSGT.

T day néu khong de cap cu thé, thuat nglt ham do mo dwoce hiéu 1a ham do me thu hep
theo Dinh nghia 5.

3.2. Ham nguogc cia ham do m& thu hep

Cho PSGT mé rong ddi xitng X = (X, G, Hg, <) v6i G = {True, False}. Pat FIOU 13
tap tat ca cdc tap mo trén doan [0, 1], FI[O’H la tap tat cd cdc tap mo khoang trén doan [0, 1],
va, FC[?’H la tap tat cd céc tap mo Gauss trén doan [0, 1].

Pinh nghia 6. Ham & ! : FlIO1 — X dwoc goi la ham ngwoc cia ham do mo thu hep ®
néu
P (z) =2 véimoi e X.

Do hai ham do mo& ®5 va ®3 cé tinh chat dac biét, hay xem xét viéc xay dung ham nguoc
clia chiing trong phan tiép theo day.
Ky hiéu ham nguoc cia cdc ham do mo @, va @3 lan lwot 1a CI>271 va CIDz;l7 tire la

o P S xy @t FYY - X

V&1 ham nguoc CIDz;l7 xét tap mo Gauss A € Fg’u cé trung binh g4 va do lech chuan oy4.
C6 hai truomg hop cé thé xdy ra:
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e Néu oy = o, thi theo dinh nghia ta ¢é CD; (A)y =271 ([ILA).

e Néuoy =w X o véiw# 1, th chic chan A # @3 (A\~! (14)). Vay trong trudong hop
nay, gia tri ;' (A) sé dwoc xdc dinh nhw thé nao?

Hay xem xét vi du sau.

Vi du 4. Xét tap mo loai I Gauss A trén doan [0, 1], ham thudc p4 ¢é trung binh p va doé

léch chuén o )
u J—
foa (1) = exp ({M) ,

202
Theo [13], tap mo VeryA dwoc xdc dinh nhu sau:

VeryA = CON (A)

iverya (u) = i (u) = exp (—%) — exp (—%)

Suy ra tap mo VeryA ciing la tap mo Gauss, ham thudc cé trung binh p va do léch chuan
U/\/§; hé s6 nhan vao do léch chuan w = 1/\/§

Tuwong tw, tap mo ApproximatelyA = DIL(A) cing la tap mo Gauss, ham thuoc c¢6
trung binh g va do léch chuan ov/2; hé s6 nhan vao d6 léch chuin w = /2.

Tir vi du trén, ta c6 mot s6 nhan xét ve tac dong ciia chuoi gia tir nhuw sau.

Nhéan xét 2.
e Chuoi gia tir khong tdc dong vao trung binh cia ham thuoc ma chi téc dong vao do léch

chuan cia ham thuoc bang cach nhan né véi mot hé sé nhan w. N
e Gi4 tri w khong phu thudc vao tap mo bi tdc dong ma chi phu thudce vao chuoi gia tix

tac dong. Moi chuoi gia tir dwoc dédc trung bdi mot hé s6 nhan w.
Céc cong thire bién doi ham thudc do tdc dong cia gia tir bang cdc ham CON va

DIL ([13]) ¢6 thé lam hong quan hé gitra céc gid tri ngon ngit vi VeryApprovimatelyA =
ApproximatelyVeryA. Vi vay, can c¢6 phwong phép xdc dinh cdc hé s6 nhan vao do léch
chuan ma lam min mién céc gid tri ngon ngir. Trong [1] c6 trinh bay phuong phép xéc dinh
hé s6 mi twong tng véi mot chudi gia tir khi né tac dong vao phan tir sinh cia DSGT, &
day, ta can xac dinh hé s6 ing véi chudi gia tir ma khong xét dén phan tir bi tdc dong. Do
dé, phan tiép theo day trinh bay mot phwong phdp xéc dinh hé s6 nhan nhw vay. Truéc hét
hiy xem xét mot s6 nhan xét nham lam min mién gid tri ngon ngir.

Nhan xét 3. Céc hé s6 nhan cia cdc chudi gia tir can dwge phan bd sao cho mién gid tri

ngon ngtr dirge lam min. Do dé trire quan ta mudn:
o Approximately c¢6 tac dong gian ham thuoc va Very cé tac dong co ham thudéc. Nhung

ApproximatelyVery lai cé tac dong co ham thuoc, va VeryApproximalely cé tic dong
gian ham thudc. Téng quét, § Approximately cé tic dong gian ham thuoc, v §Very
c6 tac dong co ham thuoc, véi moi chuoi gia tir 4. Suy ra, ws Approzimately > 1 va
WsVery <1

e [lagiattr don vi, Iz = véimoi x € X. Do d6 wy = 1.

e Very va More déu cé tac dong co ham thudc. Ngoai ra, Very lam co ham thudc “nhiéu
hon” so v&i More. Vay thi Veryd c¢é tic dong co (gian) ham thudc “nhiéu hon” (“it
hon”) so v&i Mored, hay WVerys < WMores- Hon nira, 61 Very cling cé tdc dong co ham
thudc “nhiéu hon” so véi do More, hay Ws1 Very < WeyMore- VO1 0,01, 02 la cdc chuoi gia
ti bat ky.
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N ’ ~ 7 ~ ’ A ’ . ~ ~ 7 s X X . &
Tir cdc nhan xét trén, ta cé thé xdc dinh hé s6 nhan w ting v&i moi chuodi gia tir bang
ham do nhuw trong vi du dwdi day.

Vi du 5. Cho tap gia tt H = {Very, More, Approximately, Less}.

w(hp..h1) = 4| ———L"—% rmvéi hy...h; 1a MOt chudi gia tir.
( P 1) ¢<hph1> D 1 7 g
Trong dé ham ¢ : H* U {I} — [0, 1] duwoc xéc dinh nhu sau:
¢ (hp...h1) = +Z 4 +1 agn(é(hi))], sign (a) = { 1 a<o

d (Very) = 2,6 (More) = 1,0 (Approximately) = —1,0 (Less) = =2, (1) = 0,5
Mot s6 gid tri cia ham w (hy...h;) duoc liét ké trong Bang 1.

Thuét todn 1. Thuat todn xdc dinh ham nguoc cia ham w (h,...h1) trong Vi du 5.
Input: ws va sai s cho phép «.
Output: hy,...~h; théa man w (hy...h1) = ws.

{
h|0] = Less; h|l]| = Approximately; h[2 ] More; h[3] = Very,
a=0b=1¢i=1;,p= 10g4()<bf QH,
while (1) {
A= b
fork=0to4ddocy=a-+kx*xA;
Xéc dinh kg thda man cg, < ¢ < cppt1;
h; = hlkol;
if (¢ = W%) or (i > p) then break;
a = Cky; b= Cgy1; ¢ =1+ 1;
}
return (h;...hq);
}
Bdng 1. Mot s6 gid tri cia ham w (hy...hq) trong Vidu 5
hp...h1 ¢<hph1) w(hp...hl) hp...h1 ¢<hph1) w(hp...hl)
Very™> 1 0 VeryApp 0,46875 1,064581
VeryVery 0,96875 0,179605 MoreApp 0,40625 1,208941
MoreVery 0,90625 0,321634 Apr 0,375 1,290994
Very 0,875 0,377964 AppApp 0,34375 1,381699
AppVery 0,84375 0,430331 LessApp 0,28125 1,598611
LessVery 0,78125 0,52915 VeryLess 0,21875 1,889822
VeryMore 0,71875 0,625543 Moreless 0,15625 2,32379
MoreMore 0,65625 0,723747 Less 0,125 2,645751
More 0,625 0,774597 AppLess 0,09375 3,109126
AppMore 0,59375 0,82717 LesslLess 0,03125 5,567764
LessMore 0,53125 0,939336 Less™ 0 +o0
1 0,5 1
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Thuit todn 2. Thuat todn xdc dinh ham ngwoc cia ham do mo $g va $3.
Input: A€ FC[?’H (A € FI[O’H) c6 trung binh 4 va hé s6 nhan ws.
Output: ®;'(A4) (0,1(A4)).
{
x=X1(pa); //A7 1A ham ngwoc cida ham do trén DSGT ([10));
Xéc dinh hy...h1 théa man w (hy...h1) = ws bang Thuat todn 1;
return (hy...hi2);

}

Ngwoc lai, khi cho trwée gia tri ws, chudi gia tir hp...h1 thdéa man w (hy...h1) = ws dugce
x4c dinh bang Thuét toan 1. Dua trén Thuat todn 1, ham nguoc cia cac ham do mo @5 va
®3 dwoc xéc dinh bang Thuat toan 2.

Nhir vay, bang cdc ham do mo thu hep va ham nguoc cia né, ta da xay dung dwoc moi
quan hé gitra cac gia tri ngdbn ngtr thuéc DSGT va cic tap mo loai I. Trong d6, cdc ham do
mo thu hep bdo toan quan hé thir tu gitra cdc gid tri ngon ngr thuoe BSGT.

Dua vao dé, ciing da thiét lap dwoc quan hé gitra tap mo loai IT dua trén DSGT véi céce
dang tap mo loai II khic. Piéu nay ching t6 tap md loai IT dua trén DSGT 1a mot dang dic
biét cia tap mo loai II. Do dé, tap mo loai IT dua trén BDSGT ké thira day dd cdc thé manh
cla tap mo loai IT trong viéc biéu dién suw khéng chic chian.

Hon nita, ¢6 thé xay dung trng dung cia tap mo loai II dua trén DPSGT duwa vao céc tng
dung san ¢6 clia tap mo loai I sau khi chuyén tap mé loai II dira trén DSGT veé tap mo loai
II bang ham do m& thu hep. Trong phan tiép theo day, chiing to6i trinh bay ing dung cia
ham do md thu hep trong viéc xay dung phép xap xi ngoén ngir cho tap mo loai II dwa trén

bSGT.

4. XAP XI NGON NGU CHO TAP MO LOAI II
DUA TREN DSGT

Trong nhiéu bai todn, ta gap phai cic tap mo ¢é khong gian nén la mot tap cc tap mo
cho trwée. Nhitng tap mo nhu vay duoc goi la tap mo mike 11, con tap md c¢é khong gian nén
la tap ro duoc goi la tap mo mic 1. Hay xem xét vi du sau day.

Vi du 6. Xét khong gian U = {VeryOld, Old, MoreYoung, LessY oung}. Tudi ciia mot
nguoi dwoc danh gia qua céc gia tri ngén ngtr trong U nhu sau:
VeryVeryFalse VeryFalse VeryMorelrue  LessFalse

VeryOld Old MoreY oung + LessY oung

A
Tuoi =

Veé mat truc quan, ¢6 thé danh gid nguoi nay cé tudi xap xi VeryY oung.

Nhw vay, tap mo Tuéi trong Vi du 6 cling la mot tap mo loai II dwa trén DSCGT. Tuy
nhién, khoéng gian nén bay gio 1a mot tap céc gid tri ngon ngir. Ve mit truc quan, cé thé
thue hién phép xap xi ngén ngilt trén cdc tap md nhw vay. Dé xay dung phép xap xi ngon
ngtt cho tap md loai IT ndy, ta sé can phai dinh lwong ca céc gid tri do thudc ciing nhu céc
gi4 tri cia khong gian nén. Néu khong gian nén bao gom cic gia tri ngon ngit bat ky, sé rat
khé khin dé dinh lrong dwoc ching. Trong phan 3, ta da xay dung cong cu dé dinh lwong
cac gid tri ngon ngtr thuéec DSGT. Do dé, phan nay chi xét trwong hop khong gian nén bao
gbm céc gia tri ngon nglt thudéc mot BSGT.
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Xét BSGT mé rong doi xing X = (X, G, Hg, <) v6i G = {True, False} va BDSGT mé
rong doi xing X' = (X', G, Hg, <) v6i G' = {c",c7} .
Xét U 1a tap mot s6 gia tri ngon ngtr thuoc BPSGT X’
U= {21, ..., xn|lz; € X' ¥i = 1.n},

va tap mo loai Il dva trén DSGT Atréen U ,

A= Z,ug (z;)/x; trong dé py () € X Vi=1,..,n
i—1

Vi du 7. Dai véi tap mo Tudi trong Vi du 6, tap cdc phan tit sinh cia BSGT X' la
G’ = {Young, Old}.
bat gid tri xdp xi ngdn ngr cla tap po Ala DL (ﬁ) bat

Ta, (21) - Zcpg (5 (1)) ®s (2:).

Nhu vay, Te, (ﬁ) la mot tap mo loai IT Gauss trén khong gian nén 14 mot tap cic tap mo
loai I Gauss. Theo [12], két quéa gidm loai téng qudt cia Tg, (ﬁ) c6 thé xap xi vé mot tap
mo loai I Gauss. St dung ham nguwoc &5 ! ta ¢6 thé chuyén tap mo loai I Gauss trén vé mot
gid tri ngoén ngtr. Mot cach hinh thite, qué trinh xap xi ngon ngir cho tap mo loai IT dwra trén
DSGT trén khong gian nén la mot tap cac gid tri ngon nglr thuoc DPSGT dwoc mo ta trong
Thuat toan 3.
Thuét toan 3. Thuat todn giam loai ngén ngtr cho tap mo loai Il dwa trén PSGT trén khéng
gian nen 14 mot tap cac gia tri ngon ngir thuoe DSGT.
Input: A la tap mo loai II duwa trén DSGT trén X',
Output: D” (ﬁ)
{
. n
To, (A) = 30 @5 (1 (1)) /@ (1)
=1

X acdinh A ¢ FC[?’H théa man A ~ C? (Tq;3 (g)),
v =0y (A)
return (x);

}

Vi du 8. Véi tap mo loai Il dua trén DSGT sau:

~ MoreLessMoreFalse  LessVeryMoreFalse VeryVeryVeryFalse

A p—
VeryVerySmall VeryMoreSmall Small
UnKnoun VeryVeryVeryTrue MorelLessMorelrue

UnKnouwn Large VeryVeryLarge

Chon tham s cho phép gidm loai tong quat 3 = 300, k = 3. Ta dwoc D* (2{) = Large.

5. KET LUAN
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Trong bai bdo nay, ching toi da trinh bay méi quan hé gitra tap mo loai I dua tréen DSGT
v6i cac dang tip mo loai IT khdc thong qua ham do mo thu hep va ham ngwoc clda né. Bén
canh dé, chiing t6i da cung cap hai ham do mo thu hep ®; va ®3. Do tam quan trong cia
cdc dang tap mo loai IT khodng va tap mo loai IT Gauss trong nghién citu cing nh ng dung
cua tap mo loai II, hai ham do mo thu hep néi trén ¢é ¥ nghia dac biét. N6 cho phép ta st
dung tap mo loai II dua trén PSGT ngay trong cic ting dung san cé cia tap mo loai 11.

Ngoai ra, khai niéem ham do m& thu hep cing duwoc sit dung dé xay dung phép xap xi
ngon ngir cho tap mo loai IT duwa trén BSGT véi khong gian nén 14 mot tap cac gid tri thuoc
BSGT. Viec xay dung phép xdp xi ngon ngir trén rat cé ¥ nghia trong cac hé thong cé thao
téc trén gia tri ngoén ngtr, vi du nh Heé chuyén gia, He tro giip quyét dinh...

Veé huéng nghién ciru tiép theo, dwa trén phép xap xi ngon ngit néi trén, ta cé thé xay
dung mot phwong phap 1ap luan ngoén ngir. Ngoai ra, gan day cdc nghién ciru veé viéc ap dung
tap md loai II trong linh vuc tinh todn trén cdc tir dang thu hit duwoc nhiéu quan tam ([7]).
Do dé, nghién ciru ve viéc sir dung tap mo loai IT dua trén DSGT vao trong linh vue niy rat
¢6 trién vong nhe vao kha ning thao téc truwc tiép trén cdc gia tri ngon ngi.
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