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MOT S& KHAI NIEM CUA cAc HE TIM Kifm
VA LUU TRU THONG TIN

NGUYHEN BA TUONG
DHKT Lé Quf Dén

Chiing ta di biét trong (1), (3], [4], (6], (6] cde tdc gid Babad, Macda, Pawlak, Salton va
Wong + Chiang di djnh nghfa vi xét cdc hé tin theo cdc myc dfch tiép clin riéng. Trong bai ndy
ching ta cling xét cdc hé tin theo mét hwéng tifp cdn thich hop trong 1y thuyét tip hep vi ngén
ngit hinh thie,

Trwéc hét trong pham vi bai bdo ndy chiing ta sé xét mét 88 tinh chdt cda cde h§ tin trong
1y thuyét t4p hop. Trén co s& cde khai nigm di bidt trong 1y thuy@ tdp hop, khdi nigm ding cdu,
chiing ta 88 xét duge mét 16p chc bdi todn twong dwong, Didu ndy gitp ching ta trong cdng tdc
chi d¥t 88 bét dwge nhidu cdng vide va gidm bot duge che thao tde khéng ¢lin thidt,

I - CAC KHAI NIIM CO BAN

Théng thudng trong linh vye tin hoc céc bai todn trén mdy tinh cé dfe tinh chung 1d qudn
Iy théng tin, lwu triv va tim kidm cdc d8i twgng cé mdt 8 thude tinh ndo dé.

Logi bai todn nay chin lru triv

a - Danh shch cde d6i twong, goi tht 1A thp X,
b - Céc thude tinh cda cde d8i tweng 1p thinh tip A,
¢ - Véi mdi déi twong cy thd bidt truwde che thuge tinh cla né,

Viy gitta tdp cdc d8i twony X vd thp cde thude tinh A ¢é mét qui tde ring buge nhw ham
datrj F': X — A,

Sau diy ching ta hiy xét mdt vii v( dy.

Vi dy 1: Xét thp hd so cdn b8 cla mdt co quan, HB so nhy gdm danh sdch ho tén cédn bd,
goi t&t 1a thp X. M&i cén bd c6 thé ¢b cdc thude tinh nhu: ki sw, gido ew, mic lwong, dén t§c,
nam, nit, tudi, v.v... Tip cdc thudc tinh ndy goi 14 tip A.

M8i z € X tng véi mét 88 thude tinh cla A, Py 1A m§t quan hg ham

Fi X224,

Vidy 2: Xét h§ lyc gom cde didm d¥t z;, 25,25, ... thude tdp X. MSi didm d¥t chju téc
ddng cia cée lye &, b, &.. véi che d§ lén twong dng 1a |, 8], 1é1... Goi t4p hegp tit cd cde hwéng
lwe & b, &... vA che dd 16n twong g |d@|, |b], &]... 1 tip A. (Xem hinh 1).



NGUYEN BA TUONG

16
R& ring gitta X vd A cé quan h§ him F': X — 24,
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Cht ¢ ring ti¥ v{ du 2 haim F c6 thd viét duéi dang
F = {ay — 85| |, 23 ~a8[3)[d] g5 — & ¥,

Trong 46 @ b; |a@|; |b] 1a m8t x&u cda che thude tinh & 5, |dl, [5].

Vi dy 3: Cho
X = (wlylz}

A= {a,b,c,d}
F={z—a,y— ab,z — abed}

Néu ta hifu y — ab 1A y ¢6 che thuge tinh a, b th 18 ring ring F ciing 12 mét him F' 1 X — 24,
II - DINH NGHIA HE TIN

Djnh nghia 1: H§ tin 1 bd 3
L=(XAF)
. Trong 46 X, A 1A cihe tfp hitu han goi 1d thp:cdc d8i twong vA thp che thude tinh twong tng, F
1& hdm da trj xdc djnh tir X vdo A, tic 1A F: X — 24,

Chi ¥:
a - V& sau chting ta 88 diing céc chit bé z, y, # ... d¢ chl cdc phin ti thude X, che chit bé

a, b, ¢ ... 48 chi cée phin tit cia tp A. Cdn che chit 1én N, M, L ... a8 chi cdc hé tin, R(L) 1a
ho hé tin con cda L.

b - Khéng mét tinh t8ng qudt vd dé hé tin gdn 1f8n véi che bai todn thye t& ching ta chi xét
cdc h§ tin md m8i thudc tinh a € A ¢b {t nh&t mdt phin t cé thude tinh dé.

11 - MOT 86 KHAI NIEM VA TINH CHAT co 'BAN

1. Phép ghép. Cho hai h§ tin
L=(X,AF); M={Y,B,G)
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Djnh nghia 2: Phép ghép cda hai hé tin L, M ky higu + dwege dinh nghfa nhuw sau:

L+ M= (Z:C|Q>
V6iZ=XUY,C=AUB, Q: % — 2°, trong dé
F(z), s€Z\X |
Q(z) = G(m)i $€Z\Y

F(z)uG(z), =zeXnY

T dinh nghia ta c6 ngay cdc két qud nhu sau

a) VL thh L+ L= L;
b) VL, M thh L+ M=M + L,
¢) VL, M| N thl L+ (M + N)=(L+ M)+ N,
Tt 14 phép ghép c6 tinh glao hodn, két hop;
d) Néu goi ® = (#,0,0) 1A h§ tin Khéng thh VL : L + & = L,

V¥ sau dé cho tién trong phép ghép cua nhidu hé tin Ly, La, La, ... Ly ta ky hiéu.:
n
L1 +L2+L3+ul+Lll 22-[“‘
{=1
2. H@ tin con, Cho

L= (X, A F)
M= (Y! BI'G)

Dinh nghia 8: H§ tin M dwge goi 1A h§ tin con cda L néu

a) YcX
b) Bc A
¢) G/Y = F(Y

Khi dé ching ta ky hidu M ¢ L,

Tt dinh nghia ching ta thiy ring hé tin con M cia hé tin L chdng qua 1A hé L gau khi di
bét di mdt e8 d8i twong cda X cling véi cde thude tinh twong dng cla ching.

Chiing ta ciing d& dang thfy ngay ring

VL, LcL vAa dc L
V@& sau nhitng h§ tin con M cia L vA khée L ta goi 1d hd tin éon thye sy v ky hifu M C L.
Vidu 4: Gid st

X = {mllzg)mdlxd}
A= {ab ¢ d)

F = {2y = a, 23 — ab, 23 -+ ¢d, x4 — abed)
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vd L= (X, A F). Khi 46 M = (Y, B,G) v6i ¥ = {2}, B = {a}, G = {z1'— a}.

R& rang ring M 14 h§ tin con thye sy cda L. Cdn N = ({21}, {a,b}, {21 — b}) khéng phéi
14 hé tin con cla L.

8. Ho céc hé tin con dwge sdp

Dinh nghfa 4 (xem [2]): Tp A vh quan h§ < vidt tdt (4, <) dwoc goi 1A tip dwoe slp by
phén néu:

a)Va,be Aja<b thi b <a,
b) Va,bce Aja<bvhb<cthla<e.

Ngodi ra (4, <) dwge goi 1a dwge sdp néu né 1a dwge sdp bd phin vi:
¢) Va,be A thla <bholc b<a,
Dinh nghia 5 (xem [2]): (4, <) dwgc goi 1A djnh huwéng néu né 1d dwge sip bs phin va

Va,b € A, e € Asao choa <cholfe b < e,

Cho hé tin
L=(X AF)

Goi R(L) 1A ho céc hé tin con cda L.
H$ qué:

a) Ré rdng rdng ho R(L) véi quan h§ €7 1A ho dwge sdp bd phin, Tic 1a (R(L), ) 1A dwoe
sip b phin. ‘

b) Chiing ta ciing d& thly r&ng (R(L),c) 1A ho dinh hwéng,

Dinh 1y 1. Cho hé tin L = (X, A., F) vi R(L) 1A ho cée h§ tin con cda L. Khi dé trong
R(L) ¢b ho che h§ tin con dwge sdp.

Chitng minh: Chiing ta cé thé x&y dyng ho hé tin con dwgc sip nhw sau

Lo =®=(0,0,0)
Ly = ({1}, Ay, Fy)

véizy € X, Ay 1A t4p cde thuge tinh clda @y, Fy 1A thu hep cda F trén {z,};
L? - ({mlpwﬂ}l Ail F?)

véi 2 € X vi Az 1A thp thufe tinh cda {2y, 23}, Fp 1 thu hep cda F trén’ {2y, 25}

Tiép tuc mé réng ra twong ty ta dwee Ly, Ly ... VI X hitu han nén sau n buée hiru han ta
dwege L, = L va rd rang réng .

becliclyclygc...cL, .
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Chiing ta cfing thdy ngay ring d6 14 diy h¢ tin con dwgc sdp cye dai cta ho R(L). & aay khéi
nigm citc dai chiing ta hiéu 12 88 1én nhét cdc hé tin con trong ho R(L). V¥ sau néu khéng cé gl
thay déi ta ky higu ho hé tin con dwee sip cye dai Ia Ro(L).

VI dy 6: Chting ta hily xét h§ tin trong vf dy 4
L = ({21, 23, 23,24}, {a,b,¢c,d}, F)
véi !‘:‘= {z1 — a, m3 — ab, z3 — ed, #4 — abed}. Khi as
Ro(L) = {Lo, Ly, La, Ls, L4}
Trong dé

Lg =0
Ly = ({z:1},{a}, {z = a,})

Ly = ({1,223}, {a,b}, {1 = ay, 53 — ab}) |
Ls = ({21,22,23}, {a,b,¢,d}, {ml =+ a, %y = ab, z3 — cd})
Lq =L

4. Ldng nhau. Cho hé tin L = (X, A, F). R(L) I\ ho cde hé tin con twong vng. _

Dinh nghia 6: Ho h§ tin con R(L) dwge got 1 tya 1ong nhau néu: 3L, Ly € R(L) sao cho
Ly © L. Ngwec lai goi 1d r&i nhau,

6. Dbng chu, ddng ciu

Déng cflu: Cho L = (X, A, F), M = (Y, B, G).

Dinh nghia 7: L dwgc goi 1a d8ng cu véi M néu cé dnh xa /1 X — ¥ sao cho Vz € X 88
thudc tfnh cla z bling s8 thudc tinh oda f(z). Tic 1A

v € X [Pa)| = |6(/(2))

Trong dé: |F(z)| 14 Iye lwong cda thp F(z). Khi d6 ching ta ky higu L ~ M,
Chiing ta ¢é thé hinh dung khéi nigm dbng cfu nhw trong hinh 2.

F
X A | F|
l f U I
Y o — 8 |6rran|

Hinh 2



20 NGUYEN BA TUONG

Hé qud: Cho L = (X, A, F'), R(L) 1A ho tin con cla L; M € R(L).

a) Ching ta'dé ding thfy réng M ~ L.
b) Néu M = (Y, B,G) vk L ~ M th trong M c6 h§ tin con Mp sao cho Mo ~ M.
Thét vy gid sk L ~ M ta x8y dyng Mo nhu sau: ' ’

My = ({f(a:), be X}, {G'(f(:!)), zE X}, Go>

Trong 46 Go = G/{F(z), = € X}. T dfy chiing ta d& ding thily ring Mo ~ M.

Ding cu: Cho L = (X, A, F), M = (Y, B,G).

Dinh nghia 8: L dwge goi 1A ddng cfu véi M ndu L ~ M vd f 1A énh xa lén. Khi d6 chiing
ta 86 ky higu 1A L~ M.

R4 rang 14 quan hé ddng cu 1A quan h§ twong ding trong ho cdc h§ tin R.

Vi dy 6: Xét bdi todn quan 1y hoc sinh thi vdo dai hec, Trong trwdng hep ndy ta thiy méi
hoc sinh cé cée dic trung sau ddy: Ngudn thi vdo, wu tién, diém todn, diém 1y, diém héa, tong s8
didm. H :

M&i dic trung bao gdm cdc khd niing, goi 1 thude tinh nhw: Ngudn thi vdo: phé théng
(PT), ty do (TD), b3 d8i (BD). Uu tién ¢6 thé 1 khéng wu tién (0), wu tién (1), wu tidn (2). Didm
todn, 1y, héa ¢6 thd 1a t¥ 0, 4, 1, 14, 2, ..., 10,

Véy tdp A = {PT, TD, BD, 0, 4, ...,10} 1A tép thugc tinh.

R4 ring hai tdp hd so cda hoc sinh thi vio hai trwdmg dai hoc 1a ddng cdu véi nhau,

Néu 88 hoc sinh thi vdo cdc trudmg trung cfp duwgt I&y tir cdc hec sinh thi vio dpi hoc cling
nghnh khéng dud diém vao dai hoc thl tip h8 so cda hoc sinh vho trudmg trung cfp 14 h§ tin con

cda tAp hB so hoc sinh vdo trudmg dai hoc twong tng.

Goi R 1A ho t&t cA che thp hd so vdo cde trudmg dai hoc vh trung cip. RS ring R 1a ho cde
h§ tin tya 18ng nhau néu cé {6 nh&t mét trudng trung cfp 14y didm theo céch chon & trén. Trong
truwdng hop ndy, néu goi Ly, La, ..., Lx 1a cdc tdp hd so (cde h§ tin) cla hoe sinh thi vdo che trudrmg
dgi hoc thy L = Ly 4 Ly 4 ... + Ly 12 hB 8o cila cée hoc sinh thi vdo cde trudmng dai hoe dwge qudn
1y trén mdy tinh & B8 Dai hoc.

6. Dwgec sip giéng nhau
Dinh nghia 9 (xem (2]): Hai tip A, B véi cde quan hé a, # twong éng trong ching goi 1A
dwoe sip gifng nhau néu tén tai dnh xa 1-1 f : A — B sao cho

Vz,y € Aj zay ¢ f(2)Bf(y) .

Dinh 1y 2. Cho hai h§ tin L = (X, A, F), M = (Y, B,G), L ~ M. Khi 46 trong R(L) vd
R(M) cé hai déy h§ con dwec sdp gidng nhau véi cliing quan h§ C. ’

Thét vy vi L 22 M nén tBn tai dnh xa 1-1 £ tir X 18n Y sao choVz € X, |F(z)| = |G(F(z))|.

L&y Ro(L) 1 ho h¢ con cye dgi cda L. Tte 1a Ro(L) = Lo € Ly € Lz € ... € Ly, Ta x8y
dyng ho Ro(M) cye dai cla M nhw sau:

Vi:0<i<k M =Y, B,G)

véi  Y; 1A dnh cda X; qua dnh xp f,
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B; 1d tdp cdc thude tinh twong ng cda Y;,
Y= GV
& day ta hidu X; 18 thp 48 twong cda h§ tin con L; cda Ro(L).
RS ring dnh xa Ly — M; 1a 1-1, T diy hai ho hé tin R vd § dwogc siip gifng nhau, Ta kﬁ
hidu R = 9,
H§ qud:
a) Ho R 1& ho céc h§ tin dwge edp th) dwge sdp gidng nhau véi chinh né R = R. Irong 46
quan h§ trong R 14 C.
b) R=§ &S =R
¢) NuR=SvaS=TthR=T.
Viy quan h§ dwee sdp gidng nhau 1 quan hé twong ddng trong ho céc hé tin,
Trong phliin sau ching ta 88 xét mot s8 wng dung va cdch chi d§t cdc hé tin trén mdy tinh
dign 0,

Nhin ngady 18 - 4 - 1991
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ABSTRACT

SOMIS PROPERTIES OF INFORMATION STORAGE
AND RETRIEVAL SYS'TEMS
In this paper we describe o information system which is some different from previous defini-
tion. Problems connected with describing objects by means of an appropriate language of sets as
well as efficient methods in the memory of a computer are considered.,
" Areas for further studies are also suggested,



