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Abstract, In this paper, we Introduce 2 new methods of Approximate Reasoning with Values of
Lingulstic Varlable. These methods are based on theory of Hedges Albebras. The advantage of this
method Included In referencing directly on values of Linguistic Varlable, not using membership func-
tlons. Therfore, these methods are simple and efficlent In compare with exiting methods.

1. MO DAU

Trong nhitng n¥m ghn diy, vigc nghién cu céc co ché 1§p lufn trong truwdrng hgp théng tin
'khéng diy dd ho¥c khéng chinh xdc d& thu hit dwgc sy quan t&m r&t 1én cda cdc nhd chuyén mén
trén thé giéi do nhu chu cla vidc st dyng cdc h§ théng c¢é tinh “th8ng minh” trong mei linh vye
cudc s8ng. DE gidi quyt bii todn, cé nhidu chch ti€p chn khéc nhau nhu st dyng Iy thuydt xéc suft,
ly thuy€t khd n¥ng hay ly thuy@t t§p m¥ [1,6]. Mgt trong nhitng céch ti€p c§n ddng chd ¥ vi glin
véi co ché 1§p lugn cda con ngwdi 1a 1§p lufn ngén ngit [4). U'u di€m cda phwong phép ndy 13 tinh
don gidn nhung hi§u qud, vl né khéng phdi st dyng cdch tfnh théng qua him thudc (membership
function). Tuy nhién, phwong phép néu trong (3] cdn cé nhitng han ché vi chi tién hanh 1§p lugn
dwgc trong mét 88 trudng hep nhit dinh, khi tién d8 cia lujt suy din va diu vao cé sy giéng nhau
b&t budc ndo dé. Trong bai bdo ndy ching t3i 8§ dwa ra hai phwong phép 1§p luén méi dya trén
bi€n ngén ngit 14 1§p lugn dya trén djnh nghia v8 khodng céch gifra cdc gid trj cda bién ngdn ngit va
18p lugn dya trén nguyén tdc bdo todn thit ty cila cdc gid trj bién ngdn ngit. Tw twdng co bdn chung
cia cd hai phwong phdp ndy 14 mé phdng phwong phédp 1§p lufn cda con ngwdi 1a 18p lufn thing
trén cdc gid trj bifn ngdn ngit dya trén cdc nhén xét hop ly. Co s 1y ludn cda cdc phwong phép
ndy dya trén nghién ctru vé Dyl 88 gia tt (Hedge Algebra, xem [2,8]). Céc tfnh ch&t dwgc chimg
minh & phln 4 cda bai bdo cho thiy sy hep 1y cla cdc phwong phép 14p lubn dwge dua ra.

2. CAC KHAI NIEM CO’ BAN

Trong phin ndy, ching t8i tém tdt mot s8 khéi nifm co bdn néu trong [1,2]. Cho mét t§p U,
goi 1a vil try (universal) dnh x3 ua tir U vdo dopn [0,1] xdc djinh mét thp m¥& A, & 46 pa(X) xbe
dinh 49 thudc cda phlin t 2 vido t§p md A vd dwge goi 1d ham thudc (membership function) cda
tdp md A,

Né&u ta c6 mét bién ngén ngit, tirc mdt tir hay mdt t§p hgp t¥ cda ngdn nglt ty nhién (hojc
nhén tpo), thf dy nhw “uds® hay “sdc khde”, thl céc gié trj cla bién ngén ngir 46 s& 1A céc thp md.
Thi dy, céc gid trj cda bifn ngdn ngit “ud’s” c6 the 1d gid, tré, rdt tré, khd tré, twong d6% gid...

Trong Dai 88 gia tit (2, 3], tp cdc gid trj cla bién ngén ngi dwge xem nhu 14 mét Dai 88 hinh
thitc véi cdc phép todn mét ngbi (1d cde gia tik hay con goi 1A cde ti nh&n - hedge) tdc ddng lén che
khéi nigm nguyén thdy (hay cdn goi 1a cédc tir sinh). Trong thf dyu trén, gid, ¢rd 1d cdc ti sinh cdn
rdt, khd, twong d45... 1d t¥ nhén. Ngodi ra ngi nghia cia céc gia t& cé th€ bidu difn qua quan hé
thi ty bg phén, chdng han rdt trd < trd < khd trd < twong 465 gid. Nhu viy, Dai 88 gia tt (DSGT)
X 88 dwge bi€u difn bdi bd ba X = (X, H, <) trong d6 X 1a mét tdp dwgc sip x&p thit ty bs phén
bdi quan h§ <, H 1A tp céc phép todn mft ngdi hay thp cdc gia ti. K&t qud vide &p dyng phép
todn h(z) ky hifu 1A hz.

Trong ngdn ngit ty nhién ta thfy cdc tir nhin cé tdc dyng lam ting holc gidm ngi nghia cda
mdt ti. Nhw rdt trd lAm t¥ng 4§ tré cda tir trd. N&u h, k 13 hai tir nh&n thudc H thl k dwge goi la
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dwong }lm) 461 véi h néu Vo € X ta cé ha > @ suy ra khe > ha (khe < ha). Hai ti nhin 1a 481
nhau nfu Vz € X ha < z 4 kz > @ v gol 1d twong hgp néu Vz € X ha > o & kz > o, Ngodl ra,
t¥n tgi nhitng tir nh&n manh nh&t v8 hai phia gol 14 cée gla tt domn vj. \

Néu ky higu H(z) 1a tp t&t cd chc phBn ti sinh ra do &p dyng céc phép todn trong H 18
z € X vk cdng thém cdc phin tt “giéi han” inf vA sup dng véi gid trj chn trén vd cn duwéi cila
H(z) (sinh ra do &p dyng v8 hgn phép todn don vj 18n z) ta sé c6 khéi nigm DSGT mé ring. DSGT
mé réng 1A bd bén AX = (X, G, H,, <) trong 46 H, = H U {inf, sup}, G 1A t4p céc phlin ti sinh.
DSGT mé réng 1 mét dan cé phiin td don vj I vd 0, ngodi ra hai phin t& bt ky cia din deu cé
phin td héi va tuyén trong din. DSGT mé réng ma tip céc phin ti sinh chita déng hai phlin ti
sinh dwong vd &m d8i xtng nhau dwge goi 1A DSGT mé réng d8i xitng. ;

3. LAP LUAN BIEN NGON NGU’

8.1, Lip luén dya trén khodng cdch
a. Khodng cdch gitta hai gid trj bién ngén ngit

Trong bai bdo ndy, chiing t8i 88 chi xét c4c DSGT gbm hai phiin ti sinh d8i xting (thi dy “gids”
vd “kém”, “khde” vd “yéu”..). Véi chc DSGT d8i xtmg ndy, ta gid thidt cdc gid trj cda bidn ngdn
ngft khéng sénh dwge véi nhau 1 d8ng nghia, tir 46 suy ra cde phin ti cda DSGT 14 dwec s¥p tuyén
tfnh [2,8]. Xin nh¥c lai 12 gid thidt v8 sy ddng nghia néi trén khéng lam gidm nhi¥u § nghfa thyc té
cda vAn d8 dang xét. Gid s bién ngén ngl “khodng céch” cé hai gid tri khong sdnh dwge 14 “khd
za” vh “wong 467 za”. Vibe coi hai gid trj ndy 12 khdng sénh dwgc cé nghia khéng thé néi khodng
chch ndo xa hon khodng cdch ndo. Khi d6, néu coi hai khodng céch d6 13 bing nhau, tic coi hai gid
trj 4% néu 1 d8ng nghia 1d hodn todn cé thé chp nhin dwge. Vé&i gid thidt a8, trong [4] ching téi
d& dwa ra khéi nigm khodng ¢dch v mét s8 tién 48, theo chiing t8i 14 khé ty nhién, ma khéi nigm
khodng céch d6 chn tulin theo. Khi d6, ¢é thd chitng minh dwge djnh 1y co ban sau. :

‘Djnh 1y 8.1, [4]. Tép L*, k > 2 (L' = G ld tdp cdec phin td sinh) 86 phdn bd déu trong
dogn [z, 2% ] khi vd che khi cde phiin t cda L? phdn bd déu trong dogn [}, 23|, ¢ 46
z:ﬂn e mi"{Lh}! 3#1&:( = max{Lh}'

Véi két qua cda Dinh 1y 8.1, ta thfy c6 mét cdch trong thyre té 48 x4c djnh khodng cdch gilta
hai gid trj b&t k¥ cda bién ngdn ngit nhw sau. Xuft phét tir mt t4p gid trf bién ngdn ngit ban diu
L' (1& tGp che gid trj bao gdm mdt tir nhéin) véi gid thiét cdch d¥u nhau - nfu khéng cé thé thém
chc gid trj nhin tao cho thanh d¥u nhau - ta sé sinh ra dwgc che tip gid trj bidn ngén ngit cdch déu
nhau L3, L2... (1A céc t4p céc gid trj bao gdm hai, ba... ti nhén). Khi 46 néu chon khodng cdch giita
hai phlin ti sét nhau trong tfp L* ndo dé lam don vj cé thé d& dang tinh dwgc khodng cdch giita
hai phln ti b&t k¥ trong mét 16p L7 ho¥c thuge hai 16p khéc nhau Lf, L7,

M8t cdch hinh thie, ¢é thd tinh nhw sau: gid st L' cé 4n phliin ti cich d8u nhau (s8 phlin ti
1A 4n do DSGT 1a d8i xétng). Nhu vy t4p tir nhin gdm 2n phin td. Khi d6, L? s& gdm 2(2n)? phlin
ti do 2n t nh&n tdc déng lén 4n phlin ti cda L!. Twong ty, sé tinh dwge L gdm 2(2n)’ phlin ti
céch dBu nhau. Néu 1y khodng céch gifra hai phlin ti s4t nhau cda L; 1am dom vj thl khodng céch
gitta hai phin td I va I; cda L* 88 1 |5 — k|, & 6 5 vi k 1A chi 88 thit ty edp tuyén tinh cda l; va
I, Gid st 1§ vA I twong tng 1A hai phin ti xép thé p vA g trong hai 16p L va L7, D& xéc dinh,
gid st ¢ < 7. Mu8n tfnh khodng céch gifta hai phiin ti trén, diu tién ta tim phin ti 1én nh&t trong
16p LY nhd hon I}, Véi g =1+ 1, phin ti 16n nht nhd hon f}, 1A phiin ti dwgc tgo ra do téc dong
gia ti thir n 1n I, trong 16p L**! 8d 6 chi 88 2np — n. Véi j = n+ 2, phlin ti 1én nhét nhé hon A
88 1A phiin ti dwge tgo ra do tde déng gia ti 1é6n nhft (thi 2n) lén IHH1_ (ttre phlin td vira tgo ra
& buée truée). Khi 46, trong 16p L+?, phlin tik vira tpo ra 88 cé chl 88 2n(2np — n). Tuwong ty, véi
7 =13, phin ti cin tim & ¢é chi 88 (2n)?(2np —n), v.v... Trong 16p L7, phln ti cin tim ¢é chi 68
(2n)*=7=1(2np — n). Do tinh chft cich d8u di chimg minh qua dinh 1y trén, d& thiy trén tryc tuyén
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ténh, phlin ti I}, 88 nkm gitta hai phlin t¥ c6 chi 88 (2n)'~/=1(2np — n) vi (2n)*~/~1(2np = n) + 1.
Néu 18y khodng céch gita hai phlin tit lién ti€p cda L’ 1Am don vj thl khodng céch gitra hva I} ss 1
g=(2n)=9"1(2np — n) = 0,6 néu g¢> (2n)*~/~}(2np —n) holc
¢~ (2n)*=9=1(2np - n) +0,6 néu q < (2n)'~7~*(2np - n).
Do khodng céch giita hai phin td lién ti€p cda 1é6p L 1én hon 2n 18n khodng céch gifta hai phin tit
lién ti8p cda 16p L'*+! nén cé thé d¥ dang suy ra khodng céch gifra B, vA I theo don vj cho truée,

b. Lu§t suy dién dya trén khodng céch
Xét mé hinh (1):

Luft khodng céch duge phdt bidu nhu sau:  p(4, A') = p(B, B').
Véi A, A', B d& biét, d& dang suy ra. B,

8.2. Lép luén dya trén quan hé thi ty

a. V& quan hé thit ty trong Ip lugn

Lip lufn dya trén khodng céch cho ta m§t phwong phép 1§p lun don gidn 18 rang vi cling
twong d8i hep Iy, Tuy vy, diém yéu cia phwong phép ndy 1A dya trén tién d8 vé khodng cdch, phin
ndo di lam mét di tinh m¥m ddo cda Dgi 88 gia t, vén chi dya trén cfu trc thi ty bé phin cla
céc gid trj bién ngén ngit. DE khic phyc diém ndy, cé thé dwa ra lugt suy dfin cho mé hinh (1) dya
trén quan h§ thi ty cin cit trén cdm nhgn nhw sau. Khi A' = A th B’ = B theo Modus Ponent ¢8
di€n. Khi A’ chng khéc A thl B' cfing cAng khéc B. Néi cdch khéc, néu A" khéc A nhidu hon A’
khéc A thl B" (1A gid trj y dgt dwge khi z = A”) cling khde B nhidu hon B’ khéc B. Theo ngén
ngit Dai 88 gia td nfu A" > A' > Asé cé B" > B' > B, hay lugt suy dfin phdi bdo todn quan hé
thi ty trong Dai 88 gia t, Cdm nhén trén cho phép dwa ra lugt suy dén sau.

b. Luft suy d&n dya trén vigc bdo todn quan hé thit ty

N&u 1y, i3 1A chi 88 thir ty twong tng cda A vA A’ trong t4p céc gid trj bién ngdn ngit U; 53, 72
18 chi 88 chi thit ty twong tng cia B vd B’ trong t4p chc gid trj bién ngdn ngit V' thi |3 —15| = |5 - Ja|s
Cln ctr vao luft ndy, nfu dé cé A, A', B thl d§ ding tim dwge B’

4. MOT 86 TINH CHAT CUA CAC LUAT suY DAN

Trong m§t s8 bi béo, chc tdc gid d& dwa ra mft 88 tidu chufn dé dénh gi cdc luft suy din
m¥ [1]. N&u nhu phép kéo theo c8 dién A — B ¢ gid trj chén I§ x4c dijnh (blng ~A vV B) th) phép
kéo theo m¥, c6 rit nhiu cdch ddnh gid khac nhau. Céc tidu chuln cde tdc gid dwa ra cé thé phét
bi€u tém t&t nhw sau.

Trong m8 hinh mé (1), néu thay A’ Iin luwgt bing A, very A, more or less A, not A th lugt suy dfin
t8t 14 lugt suy dn ddm bdo cho céc gid trj B’ nhén duqc twong wng 88 1A B, very B, moreor less B,
not B,

A. Tinh chét cda lugt suy dién dya trén khodng céch
41, NSuA=A'"thh B= B,
Chiéng minh. Hi€n nhién v1 p(4, A') = p(B, B') =0,

4.2. Néu A' = very A (moreorless A, not A) thl B' = very B (moreor less B, not'B) néu A, B
c6 ciing 49 dai (cing #8 luwgng ti nhén),
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Chdng minh, Olin ci vio Tidn d8 4 trong (5], ta c6 p(A, hA) = p(B, hB)
& 46 h 12 mét tir nh&n ndo 44, tir d&y suy ra di8u phai chémg minh,

4.3. Lugt suy dién dya trén khodng céch bdo todn thi ty cée gid trj cda bifn ngén ngft.

Chéng minh. Hién nhién vi khéi niém khodng céch dya trén vj trf tuyén tinh cla céc gid l".ri
bifn ngdn ngit trong Dai 88 gia tit,

B. Tinh ch&t cia luft suy didn dya trén vigc bdo todn thir ty

4.4. Luft suy difn dya trén bdo todn thit ty ddm bdo dwgc trlt ty a!p x@p cda céc gid trj
bién ngén ngit,

Chitng minh, Hi&'p nhién.

45 NfuA=A'"thh B= P,
Chiéng minh, Hi€n nhién.

4.6. Néu A' = very A (moreorless A, not A) thl B' = ueryB (more or!easB not B) (trong
gid thift cc tfp vil try U va V diy dd).

Ching minh. Gid s giita cdc bi€n ngén ngit A’ va A c6 gid trj A”. Khi dé néu A = oP,

trong dé P 1A ti sinh cdn o 14 ddy tfr nhén thl A’ = ¢'P vh A" = ¢" P, trong dé o', 0" W chc diy
tir nhén, ngodi ra ¢" ndm gitra o, o'. D& tign trinh biy, gid sk 0 < 0" < 0.
Do gid thiét, ta cé o' = veryo. Ta sé ching minh ¢ = ho, & 46 h 14 mét holic mét d&y ti¥ nhén,
I < h <very (I1A gia t don vj). Thit viy, gid sk o = hyhg... hy vd " = pyp3...pm thl theo tinh
chét cda Dai #8 gia td (xem (2,3]), néu hy > py, thi P > " P tite A' > A > A", con néu hy < py
thl veryoP < o''P ttrc 1d A < A' < A" d8u tréi gid thi€t. Do d6 hy = pm. MGt cdch hodn todn
twong ty, cé th€ ching minh hx-1 = pm-1, .., h1 = pm-k. Nhw vy ¢" = ho. Bly gi¥, néu BrQ,
& d6 Q 1A tir sinh cdn r l& déy tir nhén th B’ = veryrQ. Khi dé B" = hrQ s& ndm giita B vd B’
(do gid thi€t v8 tinh diy dd cda t§p vl try thl t3n tai ti nhu viy). Tém lgi, gitta A vd very A cé
mét 88 lugng tir bling 88 lwong tir cé gifta B vd very B, Theo dinh nghia cda phép suy dfn, ta cé
B! = very B (dpcm),

Nhgn thfy rdng, néu trong chéng minh trén ta thay very bing t¥ nhin more or less ho¥c not
thl 1§p lugn trén vin déng.

4.7. Trong 16p L¥ (bao gdm todn cdc phiin tik cé A4 ddi k), kdt qud 1§p lugn theo hai phuong
phép trén 1 tring nhau,

Chiéng minh. Theo két qud cda che tinh chit trén.

Céc tfnh ch&t d& chirng minh d& chirng t tinh hep 1y nh&t djnh cda cdc lugt suy dfin néu trén.
D€ ¢ ring, lugt suy din dya trén khodng céch s& thda mén céc tidu chufn dénh gid trong pham vi
hep hon (khi cdc gid trj bi€n ngdn ngit cé cﬁng d$ dai), nhung lai khd don gidn. 'I‘rong khi dé, lu§t
suy dfin dya trén quan h§ tht ty théa mén céc tidu chuin dénh gid trong pham vi réng nhu’ng lai
ddi héi sy ARy du cda céc gia tik - 13 didu khé cé trong thyc t&, Tuy nhién diéu ndy cé th€ khic phyc
duge néu ta chp nhin mdt sai 88 ndo 46, giéi han cdc phlin tik cda Dai 88 gia ttk & m§t 4 dai nhft
dinh (1a di8u phd hgp véi thye t& 18p lugn clda con ngudi).

5. KET LUAN

Mét trong nhiing khé khiin cda v&n d% 18p luén ngén ngit 14 tim dwee nhitng thuéc do hep ly
4@ c6 théd tinh todn trén 46 trong qud trinh 1§p lugn. Cdch ma L. Zadeh vd mdt 88 nha nghién ciu
dwa ra 13 ¥ng m§t gid trj bién ngdn nglt véi mét ham thude vi tinh todn trén cde ham thude dé.
Phuong phép ndy, nhu d& néi & trén phin mé diu, cé thé ghy nén sai 88 16n va khé phirc tap. Vige
¥ng mét haim thufc két qud véi mét gid trj bi€n ngdn ngir 1a rit khé khin, trong r&t nhidu trudmg
‘hep 12 khéng th€ dwge. Céc phuong phép lip lufn & dfy dwa ra tién hanh 1§p lufn trye ti€p trén
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bién ngdn ngtt, khic phyc dwqe cde nhuge di€m néu trén. Céc phwong phép ndy cho mdt pham vi
ép dyng rdng hon so véi céc phwong phép d& néu trong [3], d¥c bigt phwong phép 18p lufn dya trén
quan h§ thér ty, T&t nhidn, d§c diém chung cda céc phuwong phép 18p lugn m¥ 1A khéng cé nhing
'phuong phép t8t cho t&t cd cde trudmg hep cling ddng cho cde phwong phép d& néu trén. Tuy viy,
véi cde tinh chit d& ching minh, céc phuong phép néu ra cé thé 1d co sé t8t cho céc h§ I§p lugn
x&p xl cé lidn quan dén ngén ngfr.
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