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Abstract. In this paper the author presents the concepts on the fuzzy logical scheme and the logical
sysmmetric scheme. With those mathematic concepts the author presents form the primitive idea, to the
abstract idea. In addition he also presents the concept on the important questions of the isomorphism between
logical symmetric schemes.

T6rn t~t. Bai bao gi&i thi~u nhirng net CO' ban ve khai ni~m S(} d?>,hro-c d?>logic doi xirng (SD, LDLGDX).
Thu'c chat day Hl. m9t phiro-ng ti~n bie'u di~n tri thirc theo cac quan h~ logic tren m9t h~ cac kh ai ni~m n ao
d6. Tiep d6 bai bao trlnh bay khii miern ve S1!-' dll.ng c[u giira cic hroc d?>logic doi xirng (LDLGDX) la va:n
de quan trong va trlnh bay vai vi du ve 51! dll.ng c[u giira cac LDLGDX trong gidi tich toin hoc nh~m neu
b~t y nghia thtrc cd a Sl! dang ca:u giira cic LDLGDX.

~ ~ ~.
1. SO' DO, LUCIC DO LOGIC DOl XUNG

1. Khal ni~m ve set do, hro'c do logic doi xirng

Cho E la m9t t~p vii tru khac ding. Trong logic kinh dign cluing ta biet d.ng m6i vi tir m9t
ngoi p dinh nghia tren E xac dinh m9t t~p con cua E nhu sau: Ep = {a E E/ p(a)}. M9t each tirong
dtro'ng , m6i vi tir m9t ngoi p [goi la m9t dinh nghia) tren E xac dinh m9t c~p khai ni~m phu dinh
nhau la p(a) va p(a)' trong do a Ia m9t bien tren E, va Ep = {a E E/p(a)},Ep = {a E E/p(a)}.
Ep dirrrc goi la ngoai dien cua khai niern p(a).

Nhir v~y m9t h~ cac khai niern tren E xac dinh ttro'ng irng m9t ho cac t~p con cua E. Khi do
chung ta co thg xet cac quan h~ tren h~ khai niern tirong irng vci cac quan M thong thuong trong
ly thuyet q.p hop tren ho cac t~p con nhir: "b~ng", "lOng", "giao", "rai" ....

Trong bai bao nay, chiing ta se nghien ciru cau true gom h~ cac khai niern nhir d3: noi & tren.
H01l nira bai bao ciing chi xet han che 4 quan h~ gifra cac khai ni~m duoc ky hi~u b6-i qi, qz, q3, q4
tirong trng v&i cac quan h~ "b~ng", "lOng", "giao", "rai", tren ho cac t~p con [nhir trinh bay 6- bai
bao LDLGDX va irng dung trong t~p 1, si5 2, narn 1991).

Nhir v~y q2 dai di~n cho 2 quan h~ di5i ngh nhau q 2 va q2 tuxrng img vai 2 quan h~ "long"
doi ngh ~ va ::2 trong ly thuyet t~p hop.

Gii SU- tren E dtro'c dinh nghia n vi tir m9t ngoi Pi, i = 1,2, ... , n.
Ky hi~u 1rn = {...pda), Pi (a), ... } = {...al(a) ... }, l = 1, ... , 2n. f)~t Sn la t~p hop tat do cac

quan h~ hai ngoi d~c thu neu tren giii'a t irng c~p khai niern al(a), am(a) trong h~ khai niern 1rn• M9t
each hmh thirc, Sn la t~p hop con cua t~p tfch de cac 1rn X 1rn X {ql, q2, q3, q4}

s; ~ 1rn X 1rn X {ql, qz, Q3, Q4}

voi ngir nghia nhir sau: (a/, am, qk) E Sn •....•c~p khai ni~m (ai, am) co quan h~ qk (k = 1,"4) •....•c~p
ngoai dien cua c~p khai ni~m (ai, am) co quan h~ qk trong ly thuyet t~p.

M9t each ttrong dirong, Sn xac dinh m9t anh xa b9 ph~
f: 1rn X 1rn -+ {ql, q2, Q3, Q4},

f : (ai, am) -+ Qk neu (ai, am, qk) E Sn.
Sau day cluing ta dua ra dinh nghia cho so do, hroc do logic di5i xirng.
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D!nh nghia 1.1. So' do logic doixu'ng (SDLGDX) cii a 2n khai niern {... p;(a), p;(a) ... }, i = 1,2, ... , n,
Iii.h~ {7rn, Sn} trong do cac quan h~ qk (k = 1, 2,3,4) thoa man cac tinh chat sau: (v&i l, m, m' =
1,2, ... , 2n)
1) (ai, cu, ql)

(ai, am, ql) t-+ (am, ai, ql)
(ai, am, ql) 1\ (am' am', qIl ----> (ai, am', qI)

2) (ai, am, q2) t-+ (am' at, q2)
(ai, am, q2) 1\ (am, am', q2) ----> (ai, am', q2)

3) (ai, am, q3) t-+ (am, ai, q3)
(aI', am, q2) t-+ (ai, am, q3)

4) (ai, am, q4) t-+ (am' ca, q4)
(ai, am, q4) t-+ (al" am, ql) V (aI', am, q2)

tfnh dong nhat cii a ql
tinh doi xirng cua ql
tinh bitc cau cua ql

tinh doi ngh cii a Ii 2 va q 2

tinh bitc cau cua Ii 2

tinh doi xirng cu a q3
voi al = Pi, al' = Pi
tinh doi ximg cua q4
vo'i al = Pi, al' = Pi

Trong Sn co th€ con cac phan tu: (ai, am, qk) voi qk chtra xac dinh trro'ng irng vo i (ai, am) o·
ngoai mien xac dinh cua I, khi ay ta goi quan h~ hai ngoi (ai, am) do la quan h~ "mo ". SDLGDX
{7rn, Sn} co th€ diro'c viet g9n lai thanh S(7rn) hay Sn va diro c goi la SDLGDX cap n.

D!nh nghia 1.2. Lucc do logic doi xirng (LDLGDX) cila 2n khai niern {... pi(a), p;(a) ... }, i
1,2, ... , n, Iii.SDLGDX cap n vo'i anh x~ I xac dinh toan phan khai niem ay, nghia la trong Sn khong
con co quan h~ me (mien xac dinh cu a I Ii toan b9 7rn X 7rn).

Khi ay {7rn, Sn} can drrcc viet Iii. {7rn, Ln} hay viet gon lai thanh L(7rn) hay Ln va duoc goi la
LDLGDX cap n.

Th~'C chat khai niern SD, LDLGXD {7rn, Sn} la m9t h~ gom 2n khai niern thuoc 7rn va C?n =
n(2n - 1) quan h~ c~p doi (la cac quan h~ hai ngoi d~c thu] giiia cac khai niern do, thuoc Sn-

Trong thirc te noi chung, ta chi xet cac SD, LDLGDX cap 2 tro- len (SD, LDLGDX cap 1 la
trtrong ho'p tam thuirng].

1.2. Khai niern ve ":lnh", "do th!", "b:lng quan hf' cda so' do, hro'c do logic doi xtrng

D€ mo tA cac quan h~ hai ngoi trong SD, LDLGDX, trtro'c tien can co su ph an loai cac ph an
dean, cac menh de [toan hcac phi toan] theo qui tro c sau:

V6-i khOng gian CO" sO-E va a E E,
(i) ----> U) co nghia la (Va) [pi (a) V pJ(a)] dtro'c goi Iii.phan dean loai 1,
(i) ++ U) co nghia la (3a) [pi (a) 1\ pJ(a)] diro'c goi la ph an do an loai 2.

M9t ph an dean da dtro'c chirng minh hay xac nhan thl phan doan ay Iii.m9t menh de [toan hay
phi toan]. Do do ciing co str ph an loai: menh de loai 1, rnenh de loai 2 t iry theo ph an doan da ducc
chung minh hay xac nhan Iii.loai 1 hay loai 2.

Cac phan dean, rnenh de n~m trong quan h~ tam thuorig diro'c goi Iii.ph an dean, menh de tam
thuo'ng.

SD, LDLGDX la nhirng khai niern tr iru tuo ng. D~ co ducc hinh anh cu th~ ve cluing, d~c bi~t
M trinh bay diro'c S,! chong chat cac quan h~ hai ngoi trong S" hay Ln can du'a ra cac khai niern ve
"anh", "do thi", va "bang quan h~" cua m~i SD, LDLGDX.

Day la ba each th~ hien cho tung SD, LDLGDX. M~i each deu co net U'U vi~t rieng trong each
th€ hien, tuy nhien khai niern "anh" la str th€ hien "gan sat" v&i chinh khai niern SD, LDLGDX (no
th€ hien dtro'c cac quan h~ 2,3, ... , n ngoi trong SD, LDLGDX cap n, trong khi do "do thi" v a "bang
quan hf' chi th€ hien diro'c cac quan h~ hai ngoi trong cac SD, LDLGDX ttrong ling), vi v~y khai
niern "inh" se diro'c dinh nghia m9t each hlnh thirc tirong xirng v&i chinh khai niern SD, LDLGDX,
trong khi do cac khai niern ve "do thi" va "bang quan h~" chi dtra r a & mire d9 mo tA theo n9i dung.

D€ thuan ti~n trong viec trinh bay, trtroc tien ta dtra ra cac khai niem ve "hh", "do thi" va
"bing quan h~" cua cac LDLGDX.
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1.2.1. Anh cua hro'c do logic doi xtrng

G9i E Ii khOng gian err 5& va cp(E) Ia ho tat d. cac t~p con hlnh th anh tren E.
D~t 7rn = { p;(a), pi(a) ... } (i = 1,2, ... , n)

= { aq(a) ... } (l=1,2, ... ,2n) (aEE).

Dinh nghia 1.3. Anh cti a LDLGDX {7rn,Ln} Ia cac mien gia tr~ [anh] cu a anh x'!- cP: 7rn -+ cp(E)
tho a man cac di'eu kien: [voi I, m = 1,2, ... , 2n)
1) cp(am) = E - cp(ad = cp(ad v61 a/ = Pi, am = Pi'

cp( ad Ia phan bu cii a t~p cp( ad va Pi Ia phu dinh cua khai niern Pi.
2) (Va) [a/(a) -+ am(a)] tucng drrong cp(ad c cp(am).
3) (3a) [a/(a) /\ am(a)] trrong dtro'ng cp(at}..n... cp(am).

Tir do suy ra co cac 51).' tircng duong ve quan h~ giira cac khai niern thuoc 7rn voi cac t~p thuoc
anh cp(E) cua LDLGDX {7rn, Ln} nhir sau: (hh cp(E) - dtro'c hie'u la ho 2n mien ph an hoach nao
do trich ra t ir cp(E))

(1) Quan h~ giira cac khai niern
thuoc 7rn

tuorig ducng

(2) Quan h~ giii'a cac t~p thudc
anh cp(E)

cp(pd = cp(Pj) (blng)

cp(pd c cp(Pj) /\ cp(Pj) ct cp(pd (lOng)
cp(pi) ..n... cp(Pj) /\ cp(p;) ct cp(Pj)

/\ cp(Pj) ct cp(p;) (giao)

cp(pi).JjL cp(Pj) (ren)

ql: (Va) [pi(a) <-+ pj(a)]
qz: (Va) [pi(a) V pj(a)]/\ (3a) [p;(a) /\pj(a)]
q3: (3a) [p;(a) /\ pj(a)]/\ (3a) [p;(a) /\ pj(a)]

/\ (3a) [pi(a) /\ pJ(a)]
q4: (Va) [Pi (a) V pJ(a)]

tircng dtrong

ttro'ng duo ng

trro'ng dircrig

Vi~c clurng minh cac h~ thirc tuong dircng nay ve cac quan h~ qk khOng kho, vi chinh cac dieu
kien 2), 3) trong dinh nghia ve arih da rang buoc cac quan h~ err ban c va ..n... rna nhrr tren da biet
moi quan h~ d~c thu qk (k = 1, 2, 3, 4) thuc chat dtro'c xay dung t ir hai quan h~ err ban tren va cac
phu dinh cu a cluing.

Ta chimg minh sir tircrng drrong trong quan h~ q2 ch.tng han:

q2 (Va) [p;(a) V pj(a)]/\ (3a) [p;(a) /\ pj(a)]
t irong diro'ng {Va) [p;(a) -+ pj(a)]/\ (3a) [p;(a) /\ pj(a)]
tu'o'ng diro'ng cp(p;) C cp(Pj) /\ CP(Pi) ..n... cp(Pj)
ttro'ng dtrong cp(p;) C cp(Pj) /\ CP(pi) ..n... cp(PJ)
tiro'ng diro'ng cp(pi) C cp(Pj) /\ cp(Pj) ct cp(pi) (Iang)
Doi vo i cac S\!-'tu'ong dirong trong quan h~ qi, q3, q4 diroc chimg minh tirong t\!-'.
Qua cac IO,!-ih~ thuc tiro'ng dtrong tren ta thay ra du'o'c ban chat cac quan h~ giira cac khai

niern trong m9t LDLGDX ciing nhu cac quan h~ giii a cac ngoai dien cd a cac kh ai niern do the' hien
tren anh cp(E) cila LDLGDX ay.,

U day ciing co nh an xet: M9t phan to.-bat ky thuoc khong gian err s6- E, luon luon thuoc ttrong
giao cu a mra so mien ph an hoach [ngoai dien cua khai niern) hinh th anh tren E, va khong thuoc mra
so mien ph an hoach con lai.

Tir nhan xet do se hmh thanh khai niem ve "h~ thong cac mien d~c tfnh" ctia mo hlnh logic d5i
xirng (MHLGDX) Ill.kh ai niern co nhieu <; nghia trong bie'u di~n cac tri thuc t\!-·nhien, se ducc trinh
bay sau.

Neu tach rieng tirng quan h~ don I~, se co nhirng str trrong diro'ng logic sau day:
[i,j] tu'o'ng dirong (i) -+ (j) /\ (i) +-- (j), v~y quan h~ IO,!-i1 chira hai menh de loai 1.
(i, j] ttrong dircrng (i) -+ (j) /\ (i) <t- (j), v~y quan h~ IO,!-i2 clura m9t menh de IO,!-i1 va m9t rnenh

de IO,!-i2.
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(i,i) tU'O'I1gducng (i) -t+ (J') t\ (i) +t- U) t\ (i) -t+ W, v~y quan h~ loai 3 chrra ba m~nh d'e loai 2.

Ji,.i! tU'O'I1gdirong (i) ~ U}, v~y quan h~ loai 4 chU:a m9t m~nh de loai 1.

1.2.2. Do th] cda hr<?,cdo logic doi xirng

V&i cac vi pda}, pda) dU'<?,Cviet g<;mlai thanh (i), U), khi ay

- Quan M "b~ng" Ii, iJ khi va chi khi (i) +=! (i) .
Trong do thi ciia LDLGDX du'oc viet Ill.: (i) +----> U)

- Quan h~ "long" (i, iJ khi va chi khi (i) * U)
Trong do thi cii a LDLGDX dircc viet Ill.: (i) --+ (j)

- Quan h~ "giao" (i, i) khi va chi khi (i) * (j)
Trong do thi cu a LDLGDX dtroc viet Ill.: (i) (j)

- Quan h~ "ro'i" Ji,i[ khi va chi khi (i) --+ m
Trong do thi cua LDLGDX diro'c viet la: (i) (j)

Khi xet toan bc$ so hro'ng cac rnenh de trong mc$t SD, LDLGDX dif tr anh sir trung l~p se coi
m5i quan h~ hai ngoi d~c thu deu clnra hai menh de loai 1 hay loai 2, ho~c chira mc'?t menh de loai 1
va mc'?tmenh de loai 2 nhir dii trlnh bay tren.

Duxmg di tren do thi (; day diro'c qui trtrc Ill. m9t miii ten, hay mc'?tdiiy cac miii ten tiep noi cimg
chieu. Va ciing co qui urrc: dirong di khong chieu dircc hi€u la khong co dirong di nao noi giii:a hai
dinh nro'ng irng.

V&i cac qui U'&Cdo, ta co dinh nghia sau day:

Dinh nghia 1.4. Do thi cu a LDLGDX {1rn, Ln} Ill. q,p hop cac dlnh (1) (2) ... (n) va (i) (2) ... (n)
dircc xep thu' tv' tu' trai sang phai thanh hai hang song song va doi xirng ((i) tren, (i) dU'&i) cimg
cac diro'ng di hai chieu, m9t chieu, khOng chieu nhir qui u'&c tren, phan anh cac quan h~ hai ngoi
chira trong Ln.

V&i dinh nghia tren ve do thi cua LDLGDX: ph~n cac dinh khong co su' rang bU9C nao d~c bi~t,
nhtrng ve so hro'ng va su' phan bo cac canh [dirong di) se co nhieu qui lu~t rang bU9C, chhg han:

- Giira cac dinh doi xirng (i) va (i) chi co cac dtro'ng di khOng chieu [giira (i) va (i) khong bao
gia lien thOng).

- Giira cac dinh doi ximg (i) va (i) co su' doi ng,[u v'e so hrong cac dirong ra va diro'ng t&i: neu
trr dinh (i) co k dtro'ng ra va l diro'ng t&i thi v6i. dinh (i) se co k dtrong to'i. va l dircng ra ..... va mc'?t
so quy lu~t rang bU9c khac.

1.2.3. Bang quan h~ cda hroc do logic doi xirng

Trmrc tien can neu len moi lien h~ d~c trtrng giii:a dtrong di tren do thi va cac ky hi~u tren bang
quan h~.

V6"i cac dinh (i), (j) khac nhau cua do thi:
- Quan h~ "bhg": Ai = Ai khi chi khi co dirong di hai chieu noi giii:a hai dinh (i), (i), khi ay

dii co ky hieu: Ii,i].
- Quan h~ "long": (Ai t= Ai) 1\ (Ai C Ai) khi chi khi co va chi co dmrng di mot chieu tit dinh

(i) den dinh (j), khi ay dii co ky hieu: (i, i].
- Quan h~ "giao": Ai, Ai co quan h~ giao khi chi khi khOng co dircng di nao noi giu'a hai dinh

(i), (j) va cfing khOng co diro'c di tit (i) den U), khi ay dii co ky hieu: (i,i).
- Quan h~ "ro'i": Ai, Ai co quan h~ r01. khi chi khi khOng co diro'ng di nao noi giii'a hai dinh (i)

(j) va co duo-ng di tit (i) den (j), khi ay dii co ky hieu: ]i,i[.
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Dinh nghia 1.5. Bel.ng quan h~ cda LDLGDX {7!'n' Ln} Ia. t~p hep cac quan h~ hai ngoi chu:a trong
Ln du'q'c mo tel. theo cac ky hi~u: [i,jj, (i,j], (i,j), ji,j[ v6;' nhfrng y nghia di neu tren, du'Q'c slp
xgp theo m9t trlnh t¥· nha:t dinh (ch!ng han trong bai nay Iuon ludn dlrQ'c slp xgp v6;' trlnh tl{ tia
d'an theo d~ thi, tu: trai sang phai, tir hang tren xudng hang direi, thanh being n C9t va (2n-1) hang;
di nhien e6 thg qui iroc slp xep theo nhirng trlnh t¥· xac dinh khat).

V6-i dinh nghia tren ve being quan h~ cii a LDLGDX, di nhien so hrong va vi trf cac loai quan h~
qk (k = 1, 2, 3, 4) se rang buoc nhau tren being quan h~ theo nhirng qui lu~t nhat dinh,

Mi;>t each tirong t~· doi vO'i SDLGDX [rna chira phai LDLGDX) ciing diro'c xay dung cac khai
niern ve "einh", "d~ thi", va "being quan hW' nhir doi vci m9t LDLGDX, nhimg trong d6 diro'c b5
sung them cac khai niern ve "diro ng mo" trong anh, "rniii ten man tren do thi, va cac "quan h~ rno"
tren bing quan h~ doi vci cac phan dean chira xac minh, doi voi cac quan h~ chira xac dinh.

'I'ir d6 ta e6 diro'c cac khai niern "anh mo'"; "d~ thi ma" va "bang quan h~ mo" doi vo'i mot
SDLGDX ma chu'a ph ai la LDLGDX.

Den day c6 nhan xet: Do thi cua mot SD, LDLGDX luon luon e6 S,! doi ngau giiia dirong di
t.ir (i) t&i (j) vo'i cac diro'ng di tit (J) t6-i (0, do v~y loai S() do, hro'c do logic nay dtro'c goi Ill.so' do,
luxrc do logie doi xirng. .

Do thi cua SDLGDX {7!'n, Sn} Ill.do thi 2n dinh thuoc 7!'n va c6 n(2n - 1) canh thuoc Sn, trong
d6 c6 cac lo ai canh [rna thu'c chat Ill.cac quan h~ logic) nhtr sau:

- Canh lien thong [quan h~ loai 1, loai 2)
- Canh khong lien thong (quan h~ loai 3, loai 4)
- Canh net [quan h~ dil. xac dinh]
- Canh mer [quan h~ chira xac dinh]

2. VE SV DANG CAD GIUA cAc LUQ'C DO LOGIC DOl XUNG

Kh ai niern ve LDLGDX {7!'n, Ln} luon luon e6 hai phan: phan hmh thanh cac khai ni~m nao d6
trong 7!'n, va phan quan h~ logie giu'a cac khai ni~m d6 diro'c ph an anh trong Ln. Trong qua trinh
thu th ap va bi~u di~n tri thirc, viec quan tam va ghi chi so thu' t¥· eho cac khai niern trong 7!'n mang
tinh chu quan, phu thucc vao qua trinh quan sat thu th~p tri thirc va cac dieu kien, yeu c'au nghien
ciru nao day. Trong khi d6 cau true logic du oc ph an anh trong Ln giii a cac kh ai niern xac dinh ay
lai mang tinh khach quan. Tfnh khach quan d6 Ill.dieu thu'c S¥' dang quan tam va din diroc 19t ta
tlnrc ehat t.ir nhirng thg hien biifu kien rat da dang be ngoai. Dif giai quydt van de d6 t a dira ra khai
niern ve sir ding cau giira cac LDLGDX.

Dlnh nghia 2.1. Hai LDLGDX {7!'n, Ln} va {7!'~, L~} dtroc goi la ding eau neu ton t ai song anh
8 : 7!'n ----+ 7!'~ sac cho cac hh cua chung ding cau, nghia la e6 cac h~ thirc ttrcrng diroug sau day:

ql: cp(ad = cp(am) <---> cp(a:) = cp(a:"') (b~ng)

q2: cp(ad c cp(am) /\ cp(am) ct cp(ad <---> cp(a:) C cp(a:"') /\ cp(a:"') ct cp(a:) (long)

q3: cp(ad JL cp(am) /\ cp(ad ct cp(am) /\ cp(am) ct cp(ad +--+

cp(aD JL cp(a:"') /\ cp(a;) ct cp(a:"') /\ cp(a:"') ct cp(aD
q4: cp(ad -r/L cp(am) +--+ cp(a:) -r/L cp(a:"')
trong d6: a; = 8(ad, a:'" = 8(am).

S,!, ding eau nay thif hien quan h~ logic n9i t ai khach quan tucng t'!' giira hai h~ thong khai
.•.•. 'Imern 7!'n va 7!'n'

Dg nhan biet su' ding cau giu'a cac LDLGDX, can nghien ciru each ghi chi so thu' tlf' tren cac
mien ph an hoach cua tung hh cu a cac LDLGDX ay.

Chti thich: Trong khOng gian mi;>t chieu [dircng th3.ng) e6 khai niern ve d3.ng eau thti: tlf' [dirng
trurrc] theo tr~t t'!' tuyen tinh. (] day trong khOng gian hai ehieu (m~t phing) e6 khai ni~m ve ding

(giao)

(rai)
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egu theo tr~t tv.' (thu: tv.' mOor9ng) nhir dinh nghia eC/ bAn 2.1 tren v'e av.' bdo toan 4 lo~ quan h~
q1: Clb!ng", q2: Cll~ng", qs: "giao", q4: "rai".

ChAng han xet hai Lf)LGf)X L1 va. LDLGDX L2 u'ng v6i hai Anh sau:

Hinh 1. "Anh" cti a LDLGDX L1 Hinh 2. "Anh" cua LDLGDX L2

Cac LDLGDX nay dlng cau, VI voi hai each ghi chi so thrr tl! tren cac mien phan hoach ciia
tirng "anh" nhir v~y thi "do thi" cua cac LDLGDX L1 va L2 tircng irng se trung nhau va. la:

1
(2)---.... 0) ~oC-- __ (4)~~-- (5)

(1) (2) .•••----.,,....-- (3) ----~ (4) -- ••.- (5)t ~

"Do thi" cila hai LDLGDX L1 va. LDLGD L2 Ia. hoan toan trung nhau

Do v~y cac each ghi chi so thu- tl! tren cac mien phan hoach cila "anh" c6 y nghia quan trong
doi v&i viec phat hien sir ditng cau giira cac LDLGDX.
1) Mot anh c6 thg dtrO'c bigu di~n bOoinhieu do thi:

Chlng han m9t anh sau day v&i 3 each ghi chi so thu tl! khac nhau se diroc bi~u di~n b6'i 3 do
thi khac nhau [hlnh 1), [hlnh 2), [hinh 3).

(1) (2) (3)

(1) (2) (3)
Hinh 1. Anh va do thi cua LDLGDX £1
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(1) -(2)-(3)

(1) • (2) - (3)
Hinh 2. Anh va. do thi cila LDLGDX £'2

•
E (1) • (2) (3)

(1) • (2) (3)..
Hinh 3. Anh va. do thi cua LDLGDX £'3

2) NgU"O'clai mot "do thi" co th€ dU"O'cbi~u di~n bo-i nhieu "inh":
VO'i nhirng each ghi chl so thtr tlJ thich hop tren cac hh khac nhau (hlnh 1), [hlnh 2), (hlnh 3)

chung lai dircc cimg bi€u di~n bo-i m9t do thi duy nhat (hlnh 4).

E

Hinh 1. "Anh" ciia LDLGDX £"1 Hinh 2. "Anh" cua LDLGDX £"2

E
(1) • (2) .(3)

~
(1) • (2) • (3)

Hinh 3. "Anh" cua LDLGDX £"3 Hinh 4. "Do thi" cda LDLGDX £"1£"2£"3

Dinh nghia 2.2. Hai "do thi" cua LDLGDX dircc goi la. dhg cau neu chting la. "do thi" cua dmg
mi?t "inh" [cua LDLGDX) hay cua cac hh dhg cau.

Tir do hi€n nhien suy ra: cac LDLGDX img' vci cac "do thi" d1ng cau tht d1ng cau va. ngiroc
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Qua. trl.nh thu th~p va. bi~u di~n tri thu:e ve m9t h~ cac khai ni~m thU'o-ng dU'q'e ghi nh~n dU'6'i
dang "anh)) hay "d~ thi" cila LDLGDX chu'a h~ khai ni~m ~y. D~ e6 can e1l' danh gia sg hrong cac
LDLGDX e~p n khac nhau (doi vui tu:ng chi so n) ta e'an e6 nhirng qui U'ue nhir sau:

D!nh nghia 2.3. - Hai ((d~ thi" cua LDLGDX cap n dU'<?,Cgoi la d~ng nhat, ngu chung trung nhau
tat d. cac dinh va tat d, cac canh.

- Hai LDLGDX cap n dU'<?,Cgoi la khac nhau neu cac d~ thi cila chung khOng d~ng nhat,

'I'ir cac dinh nghia tren ta thay: vo'i cac "d~ thin ding cau se co each thay d5i chi so thu' t,!-' ghi
tren cac dlnh (la mot each d~t ten lai cac dinh] -sao cho chting tr6- th anh cac "do thin d~ng nhat,

VO'i quan niern nay so hrcng cac LDLGDX dip n se tang rat nhanh theo n. Tuy nhien neu goi
cac LDLGDX ding cau la cung m9t "ki~u" thl so "ki~u" cac LDLGDX cap n se tang cham hon
nhieu so voi solU'<rng cac LDLGDX cap nay,

Xac dinh so "kie'u" cac LDLGDX cap n la bai toan ve ph an 10]) tirong diro ng theo quan h~
ding cau, Bai toan ay co xuat phat die'm nhir sau: Quan h~ d3.ng cau giira cac LDLGDX cap n la
m9t quan h~ tiro'ng duong. Do v~y t~p tat d. cac LDLGDX cap n diro'c chia th anh T(n) lap turrng
dirong theo quan h~ d3.ng cau, T(n) la so tat d. cac "kie'u" khac nhau cua t~p cac LDLGDX cap n.

Trong m~i lap tucng dirong, lai duxrc chon ra m9t do thi thuan 10 nhat (trong each bi~u di~n)
dai di~n cho d. 10]) ttrong diro'ng do. Do thi ay durrc goi 111.do thi dtroi dang "chu[n tiic" ,

Van de chi ra so T(n) (so cac "kie'u") va chi ra cac "ki~u" LDLGDX tu'o ng irng [cac do thi dang
"chu[n tiic") 111.bai toan CO' ban trong nghien CUu ve lj thuyet cac SD, LDLGDX - no co j nghia
trong nhirng van de cua tin hoc va cau true toan.

3. VE SV DANG CAD COA MQT so LUQ'C DO LOGIC DOl XUNG cu THE

Muc tieu cua phan nay la qua m9t so thi du mirrh hoa c~ th~, neu len diro'c j nghia cua su' d3.ng
cau giira cac LDLGDX trong bie'u di~n tri thirc. Nhirng thi du dtro'c hra chon trong bie'u di~n tri
thtrc toan ve nhirng n9i dung quen biet, cua giii tich toan hoc, nhirng menh de toan hoc diro'c phat
bi~u noi chung la don gian va quen thuoc. Tuy nhien chu de muon neu 6- day 111.v&i khai niern ve
SI).' ding cau giira cac LDLGDX, cho phep thay diro'c S,!-'"ttrong dong" giira hang loat cac rnenh de
trong ba khu Vl!C khac nhau cti a giii tich toan h9C: so, chu5i so, ham so,

Truoc t ien ta chon cac khong gian co' S6-, tr en do hmh th anh nhimg khai niern toan h9C tu'o'ng
irng:

- Chon Ella khOng gian cac so thuc x (x E R = El), tren do hmh thanh l'an hro't cac khai
niern toan hoc: so dai so, so hiru ts, phan so thuan tuy [diroc qui trrrc la ph an so ma khong phai so
nguyen], so nguyen, cung cac khai niern toan h9C phu dinh cii a cluing.

- Chon E2 la khOng gian cac chu6i so:
00

tren do hinh thanh l'an hro't cac kh ai niern toan hoc: chu6i tu a h9i tu [ducc qui iroc la chu~i co tfnh
chat: an d'an den 0 khi n -+ 00), chu~i h«?i t.u, chu~i ban hoi t.u, chu5i khong h9i tu tuy~t doi, cung
cac khai niern toan h9C phu dinh cua chiing.

- Chon E3 la khOng gian cac ham so f(x) xac dinh tai Xo va Ian c~n (x, Xo E R), Tren do hlnh
thanh ran hro't cac khai niem toan hoc: ham so kha vi, chi kh a vi hiru han, kha vi vo han, lien tuc
tai Xo va Ian c~n, cung cac khai niem toan h9C phu dinh cua cluing.

Ngiro'i ta dii chirng t6 diro'c cac khai niern toan h9C tren deu khOng t'am thiro'ng doi v&i cac
khOng gian CO' s6- tu cng img. Vi v~y theo nguyen lj quan h~ tat yeu, chiic chh se ton tai duy nhat
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(theo nghia dAng cgu) cac LDLGDX cgp 4: t», L2, L3, lien kgt cac khai ni~m toan hoc da. hlnh
th anh ra.n lU'q't tren cac khOng gian cO' ad- El, E2, E3.

Vi~c chi ra cac LDLGDX Ll, L2, L3 dU'q'c tign hanh theo cac bU'6'c nhir sau:
- Chirng Minh tru'c tigp me?t s5 t5i thigu d.c m~nh d'e trong tirng "hach" cua tUng LDLGDX.
- Srl: dung "be? suy di~n" suy ra ta:t d. cac m~nh d'e con lai ciia tirng LDLGDX a:y.

Cudi cung thu diroc cao ke't qua nhir sau:

Do thi ! I BAng quan h~ tirong ling

[1,2) [2,3) ]3,4[ ]4,I[
(1)-(2)---(3) (4)

[1,3) [2,4) ]3,I[ ]4,2[X [1,4) ]2,I[ ]3,2[ (4,3]
]l,I[ ]2,2[ ]3,3[ ]4,4[

(1)_(2)_(3) (1,2) (2,3) (3,4] (1,2]

I
(4 ) (1,3) (2,4) (2,3] (1,3]t (1,4) (3,4) (2,4] (1,4]

Hinh I. Do thi va bang quan h~ cu a LDLGDX L1

Do thi Bang quan h~ tirong ling(1)___ (2)~(3)~(4)

[1,2) [2,3) (3,4] [4,1)
[1,3) (2,4) ]3,I[ [4,2)
(1,4) ]2,I[ ]3,2[ (4,3)
]l,I[ ]2,2[ ]3,3[ ]4,4[

(1)_(2)_(3)_ (4)
(1,2) (2,3) ]3,4[ (1,2]
(1,3) [2,4) (2,3] (1,3]
[1,4) [3,4) ]2,4[ ]I,4[

Hinh II. Do thi va bang quan h~ cti a LDLGDX L2

Ij
Do thi II

Bang quan h~ tuxrng ling

[1,2) ]2,3] (3,4] (4, I)
(1)_ (2) (3) (4)

[1,3) (2,4] ]3,I[ (4,2)

X (1,4] ]2,I[ (3,2) (4,3)
- - - - ]l,I[ ]2,2[ ]3,3[ ]4,4[
(1)_ (2) (3) (4) (1,2) (2,3] ]3,4[ (1,2]

11 t , (1,3) ]2,4[ (2,3) (1,3]
]1,4[ [3,4) [2,4) [1,4)

Hinh III. Do thi va bang quan h~ cda LDLGDX L3

Cac LDLGDX L1, L2, L3 khac nhau - VI chiing e6 cac "do thi" va "bang quan hf' khac nhau
th~ hien (y cac hinh I, II, III. Tuy nhien cluing cimg ca:p va cimg so hrong cac quan h~ loai 1, loai 2,
loai 3, loai 4 nhir nhau. Cu th~ Ill. cluing cung e6 n = 4, p = 0, q = 12, r = 6, s = 6.

Ngirci ta con tHy cac LDLGDX nay Ill. dhg ea:u. S,! nhan biet nay diroc th~ nghiern bhg
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phucng phap th~ tnrc tigp - plnrcng phap hoan vi cac dinh d~ th] - xe'p I~i chi s5 chi d.c khai ni~m
toan h9C theo trlnh tv' sau day:

(1) S5 dai sCS chu5i tv.'a h9i tv.
(2) S5 hiru t)r Chu5i h9i tv
(3) Phan so thulin ttiy Chu5i ban h9i tv

(4) S5 khOng nguyen Chu5i khong h9i tu tuy~t doi

Ham s5 lien tuc t~i Xo va Ian c~n
Ham so kha vi tai Xo va Ian c~n
H1UTIchi kha vi hiiu han tai Xo va
Ian c~n
Ham khong kha vi vo han t,!-i Xo
va Ian c~n

va (1), (2), (3), (4) la cac khai niern toan h9C phu dinh tiro'ng irng cua (1), (2), (3), (4) (trong tung
khong gian CO's6·).

V6"i thu' t~· nay "do thi" va "bang quan hf' cua cac LDLGDX L1 va L3 cimg du'o'c dua ve "do
thi" va "bang quan hf' cu a LDLGDX L2 [hinh II) va do thi cua L2 co the' diro'c chon lam dang
"chua:n til.c". V~y ba LDLGDX L1, L2, L3 tung c~p la d3.ng diu vo'i nhau - cluing cling "kie'u".

Khi ay hie'n nhien nhan biet diro'c sir d3.ng cau giu'a ba khu V\JCkhac nhau cua gi<ii tich toan
h9C: nhin VaG "bang quan hf' [hinh II) cii a LDLGDX L2 d~ dang phat bie'u diro'c theo trinh t~"
logic tat d cac menh de - gom ba loat 56 menh de hoan to an "ttrong tu" (hay 56 nhorn ba menh de
tu ong irng] trong cac LDLGDX L1, L2, L3 [tren ba khOng gian CO's& khac nhau). Chang han:

Nhom menh de thrr 531: (1) -----+ (3) [la nhorn menh de IO,!-i1)

"M9i so sieu vi~t, khong the' la phan so thuan tuy"
"M9i chu5i khOng tua h9i tu, khong the' ban h9i tu"
"M9i ham khong lien tuc, khOng the' kha vi hiru han"

Nhom menh de t.hrr 522: (2) ---+--> (1) (la rihom rnenh de loai 2)

"Ton t ai so vo t)r dong thai la so dai so"
"Ton t ai chu5i phfin ky dong tho'i tua h9i tu"
"Ton t ai ham so khong kha vi dong thai lien tuc"

Di nhien cac LDLGDX d3.ng cau se co h~ thong cac "h ach" nhir nhau. Vi v%y ve nguyen utc
dua VaG "b9 suy di~n" co the' l%p duoc nhirng mo to" suy di~n chung, de' t ir cac "hach" tuo ng ung
tren cac khong gian CO's& khac nhau [tir nhirng CO's6' tri thirc kh ac nhau ve n9i dung) fie tl,l"d9ng
cho dtro'c cac h~ tri t lurc day dt1 tirong irng (co cac n9i dung ng ii' nghia khac nhau). Dieu nay ciing
tuo'ng tv.' nhir doi vo'i cac h~ "me - ta", h~ "r~ng" trong cac h~ chuyen gia (shell of expert systems).
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