TAP CHf TIN HQC VA DIBU KHIEN HQC TAP I (1991), S6 3 (14-20)

Luge pd LOGIC DOl XUNG VA UNG DUNG
PHEn | : KHAI NIEM VE LUgC DO LOGIC DOI XUNG

PHAN CHf VAN
Trwéng dai hoc Bdch khoa HA Néi

Bidu difn tri thirc 13 m&t phin gin ch¥t vd n¥m trong linh vye trf tué nhén tao. Bdinay
giéi thigu khdi nidm lwgc dB 18gic d6i xtng 1A mét phwong tign 16gic c6 ¥ nghia trong bidu dién
tri thitc néi chung, v d¥c bigt gdn véi vide bidu didn cde tri thic trong nhitng ngdnh khoa hoc
co bdn (todn, v§t Iy, co 1y thguyét,...).

Pé giéi thigu dwee diy did vi chinh xdc khéi niém lwge d8 18gic d8i xtimg trudc tién cin 8
clp téi chc quan h§ hai ngdi trong dai 88 tdp hop vA cdc nguyén tdc 16gic co bdn ma khéi nigm
todn hoc ndy cin ding téi. '

I- CAC QUAN HE HAI NGOI, CAC NGUYEN TAC LOGIC CO BAN

1. Quan h¢ bao ham, quan hé twrong giao va nguyén te déi ngiu lién hep
Truwéc tién ta cd cdc dinh nghia sau:
Gid sl Ay, A; 12 cde tip hop con khdc @ trong mdt khéng gian £

- A; dwgce goi 14 bj bao ham trong A; vi vidt A; € A; néu A;UA; = E V), quan h§ € doge
goi 1A quan hé “bao ham”,

- A; dwge goi 1A twong giao thye sy véi A; vh vidt A;NLA; néu A; N A; # 8, quan hé N
dwge goi 1d quan h§ “twong giao”,

Céc quan hé bao hdm vi twong giao dwee goi 1a cdc quan h§ hai ngdi co bn, ching cé cédc
tinh chft sau:

= Tinh giao hodn cda quan hé twong giao:

AiNA; <= AjNA;

- Tinh bic ciu cda quan hé bao him:

A-;CA,;CA;:A.'CAJ'

(1) Trong bl ndy stk dyng ky higu A 14 phitin bt ctin A trong E 81 véi mol t4p con A trong E.
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~ Tinh ch&t h8n hop giita hai quan hé co bin:

Ai C AL AANA; = Ay NA;

- Dya vio lufit d8i ngdu Do-mooc-ging trong dai 88 tip hop ta cdn suy ra dwge: (V)
(Ai ¢ 4)) <= (Ain4;) (1)
(A‘.m.A,') L4 (A; C T{,) (2)

Céc h@ thirc (1), (2) dwge goi 1A nguyén tdc “d8i nghu lién hop” gifra hai quan h§ co bdn
bao him va twong giao.

2. Céc quan hé hal ng6i difc thir vd nguyén the quan hé tit yéu

Ngui ta chia cde quan h§ hai ngdi gitta hai tip hop A;, A; khéc @ bit k¥ trong khéng gian
E thanh bén logi qu(Ai, 4;) (k = 1,2,3,4) nhw sau:

@ law)| [ew

Sa—yali

hinh ! hinh 2 hinh 3 hinh 4 hinh 5§

- Quan i1§. logi 1: quan h§ “bing”

01(Ai, A;) dwge xde dinh béi h§ thirc A = Ay, trong trwdng hop ndy dwge k¢ higu [i, j]
(hinh 1). | |

= Quan hé@ loai 2: quan h§ “Idng”
qa(Ai, A;) dwoe xdc dinh béi hé thive

Ai# A A (A C Ajv Aj C A)
khi &y dwge k¢ higu (1, 7] néu A, Ay (hinh 2), [i, j) néu A; © A; (hinh 8).

- Quan h8 logi 3: quan h§ “gdn”
qa(A¢, A;) dwoe xdc dinh bdi hé thire

(AinAj) A (Ai ¢ Aj) A (4 ¢ A)

trong trudmg hep ndy dwee kf higu (1, 7) (hinh 4).

(1) Trong bM niy sk dyng céde ky higu: #, ¢, M, = 1A phd dinh twong tng cua: =cn —,
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- Quan h§ logi 4: quan hé r¥

q4(Ai, A;) duge xde dinh bdi h§ thire A;fuA;, trong trwdmg hgp ndy dwge ky hidu Ji, J
(hinh ).

Ngudi ta goi bdn quan hé g (4Aq, A;)(k = 1,2,8,4) 1d cde quan h§ hai ngSi djc tha (1)

Bing nhitng phép bidn a8i cila dai s8 Bun, ta din ra dwge cdc cdng thirc 18gic sau diy: véi :
cdc thp hgp Aj, A; khéc  ta ludn cé:

4

V an(Ai A7) <=1 (3)
k=1 .

V (g9r Ags) <=0 (4)

rita; re=122384

Céc hé thive (3), (4) dwee goi 13 nguyén the “quan h§ tht yéu”.
Nguyén tdc quan hé t&t yéu khing dinh:

“Hai t§p hgp khéc @ bit ki cla mot khéng gian E ludn luén cé va chi c6 véi nhau mos
trong b8n quan hé hai ngéi dfc thi d& néu trén”.

8. Céc quy tdc déin xuét logle

Ngudi ta chl cin dya vdo cde tinh chét d& néu cda hai quan h§ co bdn bao hdm vi twong
giao (d¥c bigt 1A nguyén tdc d8i nglu lién hgp) 88 din ra dwge tém quy thc suy didn sau diy (2);

Quy tdc 1 (quy the bdc chu): (i) — (k) A (k) — (5) kéo theo (i) — (5) (@

Quy tdc 2 (quy tde phin bic chu): (i) — (k) A () = (5) kéo theo (k) — (1)

Quy tdc 3 (quy tdc twong phdn 1):  (§) — () twong dwong G =)

Quy tdc 4 (quy tic twong phén 2): (i) - (5) twong dwong G+

Quy tde & (quy thc d6i nghu 1):  [1, 7] twong dwong [3,7)

Quy tdc 6 (quy tdc d6i nghu 2): (1, 7) twong dwong [i,7)

Quy tde 7 (quy tdc nia d8i nghu 1): 1, 7] twong dwong ¢, 7

Quy tdc 8 (quy tdc nia 48 nghu 2): 1, 7) twong dwong i,7) ,

T&m quy tdc suy dién ndy dwec goi 15’}:3.}, quy t&c¢ dfin xuflt 18gic hay mét b3 suy di€n trén
dd thj va bdng quan h§ cla mdt lwge dd 18gic d8i xing.

(1) ©6 thd xde Ajnh tht cd b&n quan hd hai ngdi dlc thd chl bXng hai quan h§ co ban C, Meling che phd djnh eda
ching, vl thyc chft eé: Ay = Aj <=> A, C AjAA; C A, Ai# Ay = A ¢ A;VA; ¢ A
(2) Xem cdc thi ligu [8), [4].
(8) Trong bl ndy stk dung cée ky higu: (§) — () c6 nghin th A; © Ay, (£) = (7) <6 nghta Id A; ¢ A;.
(4) 4,7) cé nghta 1b [4, 5]V (4,5], 4,5) c6 nghin 18 [¢,5) V (3,5), 1,7] c6 nghia 18 i, 5],
$,7) c6 nghin 1 [§,7) V (5, 7) \
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& a8y chn lru ¥: Néu t4ch tirng quy tdc suy difn trén ting cip quan héthl vén d% cé vé
don gidn, nhung néu khéo két hgp dwge nhidu quy tic suy didn véi nhau trén nhidu c§p quan hé
chdng chit thl stc manh cda bd suy dién 1A déng ké, c6 thd tao nén nhirng mé to suy dién khé
inanh trén nhimg co s& tri thite A& biét ndo d6. (D6 chinh 14 mft trong nhitng myc tidu ¢ng dyng
chd y8u cda khéi ni§m lwgc dB 18gic d8i xing).

Il - LUQC PO LOGIC DOI XUNG

Trong phin ndy & giéi thidu khéi niém lwge dB 16gic d8i xtng (LDLGDX), cliing céc cdch
bidu di€n, thé hign tryc quan khéi niém dé. '

1. Khéi nig¢m lwge 46 16gie 481 ximg

-~ Goi E = {a|P(a)} # 0 1A mét khéng gian co s& (nguyén thdy), vd F & lun ludn dwgc
gid thidt cé 2 phln ti trd 160,

- Mét tin tir Pi(a) véia € E dwge goi 1d mdt djnh nghia thye hién trén E, dinh nghia ndy
xéc djnh mét c¥p khéi niém P;(a), P;(a) 1a phd dinh cda nhau.

Néu {a|Pi(a)} = ® holfc {a|Pi(a)} = @ thi chc c¥p khdi nidm twong ¥ng dwoe goi la thm
thudrng vi dijnh nghin ban dBu cling dwec goi 1d thm thwdng. Trudmg hgp ngwge lgi, cip khéi
nigm twong ng vd djinh nghia ban diu dwee goi 12 khéng tim thwémg,

Trong trwdng hep khéng tim thudmg, A4t A; = {a|P(a)} vA A; = {a|P;(a)}, hidn nhién cé:
AUA; =Eva A NA =0

Quan h§ gitta céc tdp hop A, A; (véi EN Ay, Ay C E), hay giita cde tin tir Pi(a), Py(a)
twong tng dwee chia thinh bén loai: “bing”, “Ing”, “ghn”, “rdi” nhw d& trinh by & muc 2 cda
phin L

Quan h§ gitra A; vd 4; dwoc goi 1A quan hé thm thudng.

- Dyt 1, = {... Pi(a), Pi(a)...} (i=1,2,..,n) (a € E) 1A thp hep chita 2n khdi ni¢m
ndo dé (todn hay phi todn) P;(a), P;(a).

- Gei Ly, 13 t§p hgp moi quan h§ hai ngdi djc thh hodn todn x4c dinh giira tirng c¥p trong
2n khdi niém P;(a), Pi(a) (i = 1,2,...,n).

Dinh nghia 1. LDLGDX cda 2n khéi niém Pi(a), P;(a) (s = 1,2,...,n) 1A h§ {II,, L, }.
LDLGDX ndy dwee vidt gon lai thinh L(I1,) hay L, - dwec goi 1a LDLGDX clp n. Néi
chung ta & chl xét LDLGDX cfp 2 tré lén.
2. Khél niém vé dnh, dd thj, vd bdng quan hé cda lwge db logic d6i xing

Dd mé td cde quan h@ hai ngdi trqng mét LDLGDX trwée tién cBn cb sy phin logi cdc phén
dodn, cdc ménh % todn vA phi todn theo quy wéc sau diy: _

Véi khéng giancosd Evia e E:



18 ‘ PHAN cHI VAN

(1) — (7) <6 nghia 1a (Va) [Pi(a) v P;(a)] dwee goi 1d phdn dodn loai 1,

(i) = (4) 6 nghia 1d (3a) [P,(a) A P;(a)] dwge goi 1a phén dodn logi 2.

Phén doén di dwgc chitng minh hay xdéc nhén, phén dgén dy 14 mét ménh d@ todn hay phi
todn. Do 46 ciing ¢6 ménh dé loai 1, ménh d@ loai 2 thy theo phén dodn dd dwgc chirng minh,

x4c nhjn 1 logi 1 hay logi 2. Céc phdn dodn, ménh dé n&m trong quan h§ thm thwéng dwee goi
IA phén dodn, mgnh dé thm thudmg,

Dé ¢6 dwoc sy mé td cy théd khdi niém LDLGDX (mé td cdc quan hé hai ngdi giira céc
khéi niém trong mét LDLGDX) chn dwa ra khéi nigm vé “a4nh”, “d8 thi” va “bdng quan h§” cda
LPLGDX nhwr sau:

a. Anh ctia Irge d5 16gic déi xtng

Dinh nghia 1 : Anh cia LDLGDX {I,,, Ly} 1& sy chBng chft cde quan h§ hai ngdi dic thi
trong Ly dwge minh hoa dwéi dang anh nén E, véi cle nét phin hopeh theo quy wée & cde hinh
1, 2, 8, 4, 5 a4 trinh biy & trén,

o] diy ¢6 nhiin xét: mét phin tir bdt k¥ thudc khéng gian co 8¢ E luén ludn thude twong
giao cia nika 88 mién phan hoach hinh thanh trén E vi khéng thudc nira 88 mién phén hoach cdn
lai. Didu ndy cé ¥ nghia, véi khdi niém LDLGDX, ¢ kh& n¥ng khi cin thiét, ngudi ta néu lén
dwge hang loat cdc thude tinh d¥c trung cda nhirng déi twong ndo dé cin quan tim thudc khéng
gian co s (1),

b. DB thi cha lwge db légic déi xtrng
Véi che tin tir Pi(a), Pi(a) duge vidt gon lai thanh (), (), khi &y:

- Quan h§ blng: A; = A; khi v chl khi (1) == (7)
trong dd thi cda LDLGDX dwoc vidt 1o (1) = (7)

- Quan hé 1éng (thé tw 1, 7)1 (A # A)) A (A< A;)  khivdchi khi (1) &= (7)
trong d5 thj eda LDLGDX dwece vidt 1a: (1) — (5)

~ A, Aj ¢6 quan hé gdn holfe r¥i khi va chi khi (1) <=2 (7)
trong dd thj cda LDLGDX dwec vidt 1a: (1) (9

Khi xét todn bd 88 lwgng cdc ménh dé trong mét LDLGDX, sé tudin theo quan niém: mdi
quan h§ hai ngbi J{ic thd déu chira hai ménh d@ (logi 1 hay logi 2) nhw da trinh bdy trén. Dwdng
di & diy dwoc quy wéc 1 mét mii tén hay mét diy cdc mili tén néi ti€p cing chidu. Cdn quy
wée: dwdng di khéng chidu dwee hidu 1a khéng cé dwdng di ndo néi gitra hai dinh twong ¥ng.

- @Ih nghia 2 : Db thj cda LDLGDX {1, L, } 1A tip hep cdc dinh (1), (2),...,(n) vd h—)v
(2),...,(n) dwge x@p thanh hai hang song song vi ddi xteng ((i) trén, (1) dwéi) ciing che dwdmg di
hai chiéu, mét chidu, khéng chidu ndi ting cfip dinh trong hé thong cée dinh trén,

(1) Digu ndy sé duge trinh by ré ring hen khi giéi thidu khdi niém v@ h§ th8ng midn difc tinh cdn mét mé
hinh 18gic d8i ximg. I
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c. Bhng quan hé clia Iuvgc dB l6gic déi xitng

Truwéc tién chn néu 18n méi quan hé dic trung giira dd thj va c&c ky higu trong bdng quan
hé: véi cde dinh (1), (5) khdc nhau cda dd thi:

~ Quan h§ blng A; = A; khi vA chl khi ¢ dudmng di hai chidu néi giita hai dinh (5), (), khi
fy d& c6 k¢ higu [s, 5]

- Quan hé 18ng (thit ty €, 7) (Ai # A;) A (Ai € A;) khi v chl khi, ¢6 vA chl cé dwdmg di mét
chidu tir dinh (¢) dén dinh (5), khi &y & cé ky hiéu (7, 7]

- Quan h§ gin: A;, A; ¢é quan h§ gdn khi va chl khi khéng cé dwémg di ndo ndi giira hai dinh
(#), (4) va cling kh8ng cb dudmg di t¥ (i) dén (5), khi By da 6 ky higu (1, 5)

= Quan h§ r&i: Ay, Ay 6 quan hé r&ri khi vA chl khi khéng c¢é dudmg di ndo n8i giira hai dinh
(), (5) v cb dwdng di tir (1) dén (5), khi &y dé c6 ky higu |1, 5[

Djnh nghia 3 : Bdng quan hé eda LDLGDX (I1,,, L, } 12 tGp hgp cdc quan h§ hai ngsi d¥c
thii ¢é trong L, dwge mé td theo cde ky higu [1, 7], (¢,7), (1,7), |1, 7| d& ndu trén,

8. Hach cda lwge 48 légic d8i xitng

Djnh nghfa : Hach (16i) cia LDLGDX 1A tip hgp mot 8 {t nhit cdc ménh dé cla né, tir d6
bling che quy tde din xuft 18gic, cé thé suy ra dwge tit cd cdc ménh 48 cdn lai cda LDLGDX fy.

Hach cda LDLGDX ludn ludn tén tai xdc dinh, nhung khéng duy nhat.

Luge 48 18gic d8i xtrng cflp n ludn luén chita n(2n = 1) quan h§ d¥c thido 44 ludn chira
2n(2n — 1) ménh dé. Néu goi h 12 83 ménh d@ trong hach cia LDLGDX dé thl ¢é sy ddnh gid:
2(n = 1) < h < 2n(n — 1) - dé chinh 1a ph3 bidn thién vé 88 lwong cAc ménh dé trong hach.

Gid trj dfch thyc cda h di nhién cdn thy thudc vdo cfu tric cda LDLGDX twong ¢ng. Néi
chung hach chi 13 mét phin khé nhé so véi tip hop todn bé cdc ménh dé cda LDLGDX. Chinh
ditu ndy néi lén ¥ nghfa cla khdi nigm LDLGDX trong bidu difn tri thite: ¢6 kha ning t& mét
co 8¢ tri thirc ban diu, qua ma td suy din 88 tao nén dwge mét h§ tri thirc diy dd v phong phi
hon nhiéu,

Thf dy minh hoa

Chen khéng gian co s& E 1A khéng gian R cdc 88 thye z (z € R). Véi bén djnh nghia d&
biét v& dgi 88, 88 hiru ty, phin 8 don thulin (phin 88 khéng phai 1A s8 nguyén); 88 nguyén, hinh
thdnh tdm khdi niém todn sau diy:

(1) Pi(z) : = 12 88 dai o8 (1) Py(z) : = 14 68 sidu vigt

(2) Pa(z) : =12 68 hitu ty (2) Pa(z) : z 15 88 v6 ty

(3) Ps(z) : « 1A phan 88 dom thukn  {3) Py(z) : = khéng I phan s& don thulin
(4) Py(z) : = 12 88 nguyén (4) Py(z) : = 1% 88 khéng nguyén

Tét cd tdm logi 88 ndy d8u thie sy tdn tai trong khéng gian R. Vay tdt cd che khéi nigm
Pi(z), Pi(z) (¢ = 1,2,8,4) d¥u khéng thm thudng d&i véi khdng gian co s& R.
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Theo nguyén t&c quan h§ tt yéu s tdn tai mét LDLGDX L lién két td4m khdi niém trén.
Sau khi chéng minh tryc ti€p cdc m@nh d¥ trong mdt hach clda L, st dung cdc quy tdc din xufit
16gic (b suy di&n) & thu dwgc todn b dd thi, bang quan hé, dnh (nén R) cda LDLGDX L nhw
sau

D% thi Bdng quan hé
(1) e—(2) —(3)_ (4) (L2)  (2,8) |34 |41

(1,3)  [2,4) 3,0 |42
[L,4) 12,1 18,2 (43
1,11 )2,2 18,3( 4,4

S MR P S
Ang % L2 @3 (5,4 (12
A A (1,3) (2,4) (2,3] (1,3]
(L9 (3,49 (24 (1,3

Trén dfy A& giéi thigu tron ven khdi nigm lwgc dB 16gic d8i xtng. (Khdi niém LDLGDX
chl 1A trudng hop riéng cda khéi niém so 45 16gic d8i xémg khi hé 88 m& p = 0). Qua nhitng ndi
dung trén c6 thé so bd thdy ring: nfu chwa ké ddn vin 48 tdc dyng cda b suy di€n tri thire bling
ngdn ngi cla 18gic vj tir, chl véi khdi niém dB thi cda LDLG DX c¢dp n da cho phép ta nhin nhén
dwge mét chch t8ng quat, chinh xdc cde mi quan hé 18gic chbng chéo eda mét hé 2n khdi nidm
triru twong ndo dfy. D6 vén 1A mét yéu ciu truy¥n théng trong bidu didn tri thite néi chung va
trong bidu din tri thirc todn néi riéng.

m—@—0E @
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