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LOGICAL AND STRUCTURAL INVESTIGATIONS OF THE RELATIONAL

DATA MODEL

J .  DEMETROVICS

The c o n c e p ts  data  base and data  b ase  management system  have a c e n tr a l  

r o le  in  the  computer a ided  in fo r m a tio n  s e r v i c e  and r e t r i e v a l .  Large masses  

o f  d a ta  r e p r e s e n t in g  com p lica ted  r e l a t i o n s h i p s  are im p o s s ib le  to  v iew  on th e  

machine l e v e l .  The u ser  may have but a g e n e r a l i z e d  v iew  o f  th e  wars o f  data  

s to r e d  by the  computer and o f  i t s  s t r u c t u r e .  The d a tab ase  management system  

i s  th e  so ftw a re  t o o l  th a t  e s t a b l i s h e s  the  l in k  between the machine and the  

u s e r ' s  "genera l"  l e v e l  and thus perm its  to  g e n e r a te  and conduct the  s to r a g e ,  

upd ating  and r e t r i e v a l  o f  da ta  on a l o g i c a l l y  h ig h er  l e v e l .

There are  s e v e r a l  ways to  c l a s s i f y  database  management sy s te m s ,  the  

most g e n e r a l ly  a ccep ted  going  by the  way data  and l in k s  between them are  

r e p r e se n te d  f o r  th e  u s e r .  From th e  s e v e r a l  data  m odels proposed up to  now 

th r ee  have had a r e l a t i v e l y  g e n e r a l  a ccep tan ce  and p r a c t i c a l  u se :  the h i e r ­

a r c h i c a l ,  the  n e t  and the r e l a t i o n a l  m odels .  With r e s p e c t  to  i t s  p o s s i b l i -  

t i e s  in  fu tu r e  use  the r e l a t i o n a l  one ( in tro d u ced  by E.F.Codd) lo o k s  l ik e  

one o f  the  most prom ising  data  management t o o l s .

In the r e l a t i o n a l  approach d a ta  l in k s  are r e p r e s e n te d  in  the n - tu p le s  

of  d a ta .  The r e l a t i o n a l  m odel's  advantage i s  not making prefound use o f  the 

machine r e p r e s e n t a t io n  ways, but r e p r e s e n t in g  data  in  a u ser  c o n c e iv a b le  

form. I t  i s  a means apt to  d e s c r ib e  the  l o g i c a l  s t r u c t u r e  o f  d a ta  bases  

as w e l l .  Data in  i t  are s to r e d  in  m atr ix  form. A m atr ix  s tan d s  f o r  a u n it  

o f  a Codd's t h ir d  normal form r e l a t i o n a l  data  b a s e ,  w ith  i t s  rows b e in g  the 

data  record s  and i t s  columns the data  a t t r i b u t e s .  So t h i s  u n i t  o f  the r e l a ­

t io n a l  data  base can be s to r e d  as a f l a t  f i l e .

The e x a c t  d e f i n i t i o n  i s  the f o l lo w in g :

Let Й be a nonvoid f i n i t e  s e t  (i2={aj ,а ^ , .  . . ,a^ })  . A f i n i t e  s e t  o f  unary 

f u n c t io n s  over t h i s  s e t  i s  c a l l e d  a r e l a t i o n .  These are  d e p ic te d  as two
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dim ensional a r r a y s :  i f  R i s  a r e l a t i o n  over  Q and R={h ,h ~ , . . . ,h  } where1 Z K.
every  has a r i t y  n ,  the t a b l e  o f  t h i s  r e l a t i o n  i s
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Í2 in  t h i s  t a b l e  i s  the s e t  o f  a t t r i b u t e s :  th e  e lem en ts  o f  R ( i . e .  the  

rows o f  the t a b le )  are  e s s e n t i a l l y  the r e co r d s  o f  d a ta .  These can have no 

r e p e t i t i o n s  in  th e  r e la t io n ,  a s  th e  l a t t e r  i s  d e f in e d  as a s e t .

The r e l a t i o n a l  data model has two main t h e o r e t i c a l  a s p e c t s .  One o f  

them i s  f in d in g  ways to  d i s c o v e r  and m a in ta in  l in k s  between data  which are  

adequate to  the  s tr u c t u r e  o f  th e  r e l a t i o n a l  data  m odel. The two p r in c ip a l  

methods to  d e s c r ib e  l in k s  o f  d a ta  in  an a b s t r a c t  way th a t  th e se  i n v e s t i g a ­

t io n s  have y i e l d e d  use  the c o n c e p t  o f  f u n c t i o n a l  dependences and th a t  o f  i n ­

t e r s e c t i o n  dependences r e s p .  The o ther  t h e o r e t i c a l  a s p e c t  concerns the  i n ­

v e s t i g a t i o n  o f  query methods o b t a in a b le  to  data  b a se s  c o n s tr u c te d  a ccord in g  

to  the r e l a t i o n a l  data  m odel. I t  i s  w e l l  known, t h a t  (com m ercia lly  a v a i la b ­

l e )  r e l a t i o n a l  d a ta  bases  are  incomparably s low er  in  q u e r ie s  than h i e r a r c h i ­

c a l  or n et  d a ta  b a s e s ,  e s p e c i a l l y  i f  the  forms o f  fu tu r e  q u e r ie s  can be ob­

ta in e d  p r e v io u s ly .  S t i l l ,  query forms cannot always be p r e a ss ig n e d  to  

data bases  which g iv e s  to  th e  r e l a t i o n a l  d a ta  base  good fu tu r e  chances i f  

an e f f e c t i v e  and to  the u se r  demands w e l l  com p atib le  query language i s  de­

f in e d  and the r e l a t i o n a l  d a ta  base  management system  i s  p ro p e r ly  o rg a n ised  

which are the two b a s ic  ta s k s  f o r  the immediate f u t u r e .

In the p r e s e n t  paper th e  fu n c t io n a l  dependency and th ree  analogous  

con cep ts  are t r e a t e d  then th e  problems o f  the  query o p e r a t io n s  [ l ] ,  [ 5 ] ,

[24] are c o n s id e r e d .
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For an e f f e c t i v e  d a ta  r e t r i e v a l  i n t e r c o n n e c t io n s  among d a ta  have to  be 

d e a l t  w ith  p r o p e r ly .  F u n ct io n a l  d ep en d en c ie s  (as  in trod u ced  by E .F . Codd [ 9 ] )  

i s  an important t o o l  f o r  tak in g  in te r c o n n e c t io n s  among data  i n t o  c o n s id e r a ­

t io n  in  r e l a t i o n a l  d a ta  b a se s  [ 3 ] .

D e f i n i t i o n  I : Let Q be a s e t  o f  a t t r i b u t e s  and R a r e l a t i o n  over  i t .

A,A C  Œ f u n c t i o n a l l y  depends on B,B c  fi i f f

(Vh,gGR)( (VaGA) (h (a )  = g (a )  ) ( VbGB) (h (b )  = * g (b )) ) ,

This i s  denoted  by A g В and h e u r i s t i c a l l y  means th a t  d e ter m in in g  the
К

a t t r i b u t e  v a lu e s  on A l e a v e s  no c h o ic e  as to  the a t t r i b u t e  v a lu e s  on B.

Let R be a r e l a t i o n  over fi. We d en ote  by F th e  s e t  o f  i t s  f u n c t io n a lК
d e p e n d e n c ie s ,  i . e .

Fd = {( A ,B) : A c_ Я, В с. Й, A § B } . 
к  —  —  к

• • • • ,The s e t  F i s  c a l l e d  the f u l l  f a m i ly  o f  f u n c t i o n a l  d ep en d en c ie s  in  the

r e l a t i o n  R and much i n v e s t i g a t e d  b ecause  knowing o n ly  t h i s  o f  a r e l a t i o n

perm its  to  d e s ig n  i t s  s t r u c t u r in g  in  a r e l a t i o n a l  d a ta  base in  a c o n c is e

and ( in  memory r eq u irem en ts)  econom ical way. •

Other ty p es  o f  d a ta  d ep endencies  in  a r e l a t i o n  R are q u i t e  p o s s i b l e ,  

of  which we m ention  but th r ee  the d u a l ,  s tro n g  and weak d e p e n d e n c ie s ,  [10]

o f  which the f u l l  f a m i l i e s  w i l l  be denoted  by D , S and W
К К к

D é f i n i t i o n  2: Let R be a r e l a t i o n  over the  a t t r i b u t e  s e t  l e t  A and В be 

s u b s e t s  o f  Й.

В depends on A d u a l ly  in  R i f f
Ф

(V h ,gGR) ( ( 3aGA ) (h (a )  = g ( a ) )  =>(.3bGB) (h (b )  = g ( b ) ) ) ,

В depends on A s t r o n g ly  in  R i f f

(Vh,gGR) ((-JaGA) (h (a )  = g ( a j )  -*(VbGB) (h (b )  = g ( b ) ) ) .
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В depends on A weakly in  R i f f

( Vh, gGR ) ( (Va6A) (h (a )  = g ( a )  ) -*> ( 3bGB) (h (b )  = g ( b ) ) ) .

By the  l o g i c a l  s t r u c t u r e  o f  a r e l a t i o n  we s h a l l  mean th e  f u l l  f a m i l i -  

es  FR, Dr , Sr , Wr .

Knowing i t s  ^dual and weak d ep en d en c ie s  may g r e a t l y  in c r e a s e  th e  e f f i ­

c ie n c y  o f  d a ta  r e t r i e v a l  from a r e l a t i o n a l  d a ta  base when o n ly  p a r t i a l  i n ­

form ation i s  r e q u ir e d  or^when the u s e r  d o e s n ’ t  know a l l  th e  a t t r i b u t e  v a ­

lu e s  n e c e ssa r y  f o r  the r e t r i e v a l .

The know ledge o f  the s tr o n g  d ep en d en c ie s  i s  u s e f u l  in  the  decom posi­

t i o n  o f  b ig  r e l a t i o n s  in t o  s m a l le r  ones and thus h e lp s  in  th e  r e d u c t io n  o f  

the  space req u irem en ts  o f  the  s t o r a g e .  The way o f  d eco m p o sit io n  i s  analogous  

to  how in  the  c a s e  o f  f u n c t io n a l  d ep en d en c ie s  i t  i s  made [ 9 ] ,  [ 1 2 ] .

A b a s ic  problem in  the  th eory  o f  r e l a t i o n a l  data  b a s e s  i s  to  ch a r a c ­

t e r i z e  f u n c t i o n a l  dependencies  in  a s e l f  c o n ta in e d  way, i . e .  to  a x io m a t iz e  

them. A b a s ic  r e s u l t  of W.W. Armstrong [3] i s  to  g iv e  an a x io m a t iz a t io n  o f  

f u l l  f - f a m i l i e s .  This system  o f  axioms i s  how ever, a l i t t l e  u n p r a c t ic a l  in  

handling  im portant c o m b in a to r ic a l  problems o f  f u l l  f - f a m i l i e s  ( [ 5 ] ,  [ 6 ] ,  

[ 7 ] ) .

In [6] one can f in d  a m o d i f i c a t io n  o f  Arm strong's axioms which f a c i -  

l i a t e s  h a n d lin g  c e r t a in  ty p es  o f  c o m b in a to r ic a l  problems ( [ 5 ] ,  [ 1 9 ] ) .  One 

o f  the purposes o f  the p r e s e n t  paper i s  to  g i v e  an a x io m a t iz a t io n  o f  f u l l  

f - f a m i l i e s  b ased  on t h e ir  c o m b in a to r ia l  p r o p e r t i e s .  Next two t h e o r e t i c a l  

problems of f u l l  f a m i l i e s  are  d i s c u s s e d  [15] and l in e a r  r e l a t i o n s  d e s c r ib e d  

[ 1 4 ] .  A d e s c r i p t i o n  of a f a c t u a l  system  i s  g iv e n  by the  r e l a t i o n a l  d a ta  mo­

d e l .  A d u a l i t y  p r i n c ip l e  i s  s t a t e d  between the  f u n c t io n a l  and dual f u l l  f a ­

m i l i e s ,  the sy s te m s  o f  axioms (w ith  s im i la r  s t r u c t u r e s )  are  g iv e n  f o r  the  

f u l l  f - , d -  and s - f a m i l i e s  and f u l l  w - f a m i l i e s  w ith  no s u b s e t  o f  a t t r i b u t e s  

dependent on th e  v o id  s e t  (Theorem 1 ) .
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For the sake o f  com p le ten ess  we g iv e  the axiom system s g iv e n  fo r  f u l l

f - , d- and s - f a m i l i e s  in papers [3 ]  and [ 10 ] : l e t  Z C Z X Z

A,B, c, D с  fl.

The Ф axioms are •

(FI) (A ,A )6Z ;

(F2) i f (A ,B )ez and (B,C)6Z then (A,C)GZ;

(F3) i f (A ,B )ez and C A, D с. В then (C,D)GZ;

(F4) i f (A,B)6Z and ( c ,D ) e z then (AUC, BuD)GZ.

The V axioms are •

(Dl) (A,A)eZ;

(D2) i f (A,B)6Z and (B,L)GZ then (A,C)£Z;

(D3) i f (A ,B )ez and ■ * A, В ... 0 then (C,D)fcZ;

(D4) i f (A ,B )ez and (C,D)CZ then (AUC, BuD)€Z;

(D5) i f (A ,0 )e ? then А^Й.

The Y axioms are •

(SI) (VaGSl) ( { a } , {a})£Z ;

Ы ) i f (A,B)GZ and (B.C)GZ and ВФ0 then (A, )Ê

(S3) i f (A,B)6Z and C A, D с. В then  (C,D)GZ;

(S4) i f (A,B)e.z and (C,L))6Z then (АПС, BUD)tZ;

( S 5 ) i f (A ,B )ez and (C,D)GZ then (AUC, 3nD)6Z;

Next we g iv e  new system s o f  axioms o f  a new p a t te r n  fo r  the f u l l  3 - ,  

d - ,  and f - f a m i l i e s ,  then  t h e ir  analogous  fo r  weakly dependent f a m i l i e s  

c o n ta in in g  no su b se t  o f  the a t t r i b u t e s  dependent on the vo id  s e t  ( s e e  

Theorem 3 ) .  Let Z с  Г 1 • /  then Z s a t i s f i e s  the corresp on d in g  system s of  

axioms i f f  the f o l lo w in g  c o n d i t io n s  h o ld :
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The F axioms are  :

V(X,Y)G(P(Q) X P(Q)V'Z) ЭЕ C Q such th a t

( i )  X с  E and Y g  E;

( i i )  i f  ( A , B ) G Z  and A c  E then B c .  E h o ld s .

The D axioms a r e :

V(X,Y)G(P(Q) X P(Q)xZ) 3E cl Q such th a t

( i )  X П E /  0  and Y П E = 0 ;

( i i )  i f  ( A , B ) e Z  and А П E Ф 0 then  В П E 4 0 h o ld s .

The 5 axioms a r e :

V(X,Y)£(P(Q) X P(fi) Z )  3E C such th a t

( i )  X П E Ф 0 Y £  E;

( i i )  ( A , B ) € Z  А П E Ф 0  ,  В t_. E

The W axioms a r e :

v(X,Y ) <£_. (P(fi)  X P (n ) \Z )  3E £  !2 such th a t  

(  i  )  x  _  E and Y Л E =  0  ;

( i i )  ( A , B ) 6 Z  and A e. E then В П E /  0 h o ld s .

Theorem 1 : The ф, v and у  system s o f  axioms are e q u iv a le n t  w ith  the F, D and 

S system s, r e s p e c t i v e l y .

N est we s h a l l  d e f in e  e q u a l i t y  s e t s  o f  m a tr ic e s  and show them to  be c h a r a c ­

t e r iz e d  by th e  p rop er ty  th a t  the 3 e q u a l i t y  s e t s  determ ined by 3 rows are  a 

Л system . (Theorem 2 ) .  Then we g iv e  some reason  why the F,D,S and W axiom  

system s have such  s im i la r  form s.

D e f in i t io n  3: L et  g ,h  be two rows o f  a r e l a t i o n  R over Q. The e q u a l i t y  s e t  

o f  the rows g and h i s

E (h ,g )  = { a£Q : h (a )  = g ( a ) } .
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The e q u a l i t y  s e t  o f  the  r e l a t i o n  R ( i . e .  th e  m a tr ix  R) i s  d e f in e d  as

e ( h ,g )  = {a£ft : h (a )  = g ( a ) } .

D e f i n i t i o n  4: A c l a s s  o f  s e t s  i s  s a id  to  be a Л- s y s t e m  i f  for  any Aj^B, Cĵ D 

o f  i t s  s e t s  АЛВ=СГЮ.

Theorem 2: Let f , g , h  be rows o f  the r e l a t i o n  R. Then the c l a s s  o f  s e t s

{ E ( f , g ) , E ( g ,h ) ,  E( f , h  )} i s  a Д- sy s te m .

Let e = {E. . l < C i < j ^ k } a  c l a s s  o f  s u b s e t s  o f  Q f o r  which

{E. . ,  E. , E . } i s  a Д- s y s t e m  f o r  any l £ i < j < l j C k .  Then a r e l a t i o n

R over  Q can be c o n s tr u c t e d  w ith  e =e. Theorem 2 p e r m its  a new fo r m u la t io n
К

o f  the  F,D,S and W-axioms which are e q u iv a le n t  w ith  the o ld  ones ex c ep t  

fo r  the W c a se  (Theorem 3 ) .

Let Z c "i X 2^ and E be an a r b i tr a r y  c l a s s  o f  s e t s

{E. . : 1 _< i < j < к, E. . C Q).
1 5 J 5 J

The F* axiom i s :

f o r  Z th e re  are such к and E th a t

( i ) i f

th a t

(X,Y)6P(fi)xP(Q )* (i) (ii) (iii) * v Z

X С E. . and Y ф 
-  i , J  +

then

Ei , i !

th e re  are such i , j ( l  < i  < j _< k)

( i i ) i f (A,B)6Z and A c E. then  В с . E. . w ith  1 < i  < j _< к ;
1 5 J

( i i i ) i f for  any i , j ,£  1 

Д-sy s te m .

< i  c J < {Ei . j " Ei f i - Ej . i >  i s

The D* axiom i s :

fo r  Z th e re  are such к and E th a t

( i )  i f  (X,Y)€P(Q) X P(Q)\Z then  th e r e  are  such i , j  (1 < i  < j  < к ) ,

i f  X П E. . # 0 and Y П E. . = 0;
i . J  i , J

( i i )  i f  (A,B)6Z and А П E. . f  0 then  В П E. . ф 0 w ith  l<i<j_<k;
1 > J 1 5 J

( i i i )  i f  f o r  any i , j , £  (1 < i  < j < £ < k )  {E.  . , E.  , E.  } i s
1 j J 1 >-*- J »-*-

Д-s y s te m .
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The S' axiom i s :

fo r  Z there  are  such  к and E t h a t

( i )  i f  (X,Y)GP(ft) X P(i2)\Z then th e r e  are such i , j  ( l  £  i  < j £  k) 

t h a t  X П E. . Ф- 0 and Y d. E. . ;

( i i )  i f  (A,B)GZ and A П E. . Ф- 0 then  В £  E. . w ith  1 £  i  < j £  к

( i i i )  f o r  any i , j , £  ( l £ i < j < £ . £ k )  {E. . , E . ,E . } i s
1 > J 1 » -*- <3»-L

Д- s y s t e m .

The W axiom i s :

fo r  Z there  are  such  к and E t h a t

( i )  i f  (X jY)GP(Q) X P (fi) \Z  then th e r e  are such i , j  ( l  £  i  < j £  k)

t h a t  X c  E. . and Y П E. . = 0:
-  i , J  i j J

( i i )  i f  (A ,B)eZ and A c  E. . then В П E. . Ф 0 w ith  1 < i  < i < k:
-  i , J  -  -

( i i i )  f o r  any i , j , £  ( l  £  i  < j < £ £ k )  {E.  . ,E.  ,E } i s
1 >J !)-*■ J >-*-

Л-s y s t e m .

Theorem 3: The F ' , D ', S' axioms are e q u iv a le n t s  to  the  F, D and S axioms 

r e s p e c t i v e l y .  The W axioms are  d e f i n i t e l y  s tr o n g e r  then  th e  W axiom s.

The c a u s e  o f  the l a s t  s ta te m e n t  i s  t h a t  W-axioms are  m ea n in g le ss  fo r  

s e t  p a ir s  o f  th e  form (0,B)„

Theorem 4 s t a t e s ,  th a t  F ' j D ' jS ’ and W'-axioms c h a r a c t e r iz e  f - ,  d - ,  

s -  and w - f a m i l i e s .

Theorem 4: Let Z 6 2 x T  have one o f  the p r o p e r t ie s  F,D,S,W and l e t  Y' de­

note  the c o r re sp o n d in g  s e t  o f  axioms F ' , D ' , S '  or W . Then Z s t a t i s f i e s  the  

Y'-axioms i f f  a r e l a t i o n  R over  Q e x i s t s  f o r  which Y =Z h o l d s .  (Yn i s  the  

s e t  o f  the d ep e n d e n c ie s  o f  th e  k ind  in  p o in t  in  the r e l a t i o n . )

Next we m ention  two c o m b in a to r ia l  problem s.
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The f i r s t  i s  to  g iv e  the m inim al number o f  rows in  a r e l a t i o n  which  

r e p r e se n ts  any g iv e n  f u l l  f - fa m ily  (or  a n t ic h a in )  o f an n -e lem en t s e t  as 

i t s  s e t  o f f u n c t io n a l  d ep en d en cies (or  m inim al k e y s , r e s p e c t iv e ly )  ( [ 1 5 ] ,  

[ 1 8 ] ) .  These m inim al numbers o f rows are den oted  by s (n )  and S (n ) fo r  the  

two problem s ab ove . In  [15 ] the bounds

/ 2 ( [ n / 2 ] > < s ( n )  < 2(-  i n / 2 ]

were proved; a more r e c e n t  r e s u l t  o f  th e  au thor i s

Theorem 5 :

^ 2 ( tn/2]> ±  s U )  i  ( [n/2]> + ' a”d 

~2 * [ n / 2 ] * -  -h n / l ]П

The upper bound can be found as a byproduct o f  c h a r a c te r is in g  gen era­

to r  s e t s  o f  f u l l  f - f a m i l i e s  by t h e ir  maximal dependent a t t r ib u t e  s u b s e t s '  

in t e r s e c t io n  ir r e d u c ib le  s e t s .

Next we m etion  theorem s about l in e a r  r e l a t i o n s .  These are r e la t io n s  

w ith  r a t io n a l  a t t r ib u t e  v a lu e s ,  the rows o f  which are a l in e a r ly  c lo s e d  

su b se t  o f  the v e c to r  f i e l d

Of cou rse  a l in e a r  r e la t io n  i s  alw ays c h a r a c te r iz e d  by a f i n i t e  su b s e t  o f  

i t s  row s.

Let R c- Qlf i ‘ be a l in e a r  r e la t io n ;  th en

Theorem 6 : Every dependence (A ,B)£Fn in  R i s  l in e a r ,  i . e .  i s  g iv e n  by a
77 _ • n ^ 1-l in e a r  o p era tor  in  Q

Theorem 7; A ll  th e  m inim al keys in  R have the same c a r d in a l i ty  к where к 

can take an a r b itr a r y  v a lu e  betw een 1 and Ifil.

The problem  o f  a x io m a tiz in g  f u l l  f - f a m i l i e s  o f  l in e a r  r e la t io n s  i s  eq u iv a ­

le n t  w ith  the ( in t e r n a l)  c h a r a c te r iz a t io n  o f  c o o r d in a ta b le  m atro id s over
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Q and i s  th e r e fo r e  open .

A p r a c t ic a l  exam ple fo r  i l l u s t r a t i n g  th e  e f f i c i e n c y  o f  th e  r e la t io n a l  

d a ta  base s tr u c tu r e  i s  the two m ajor p a r ts  o f  th e  Maze and I n d u s t ia l  P la n ts  

Producing Branch o f  th e  Nádudvar Red S tar  Co-op d a ta  base w hich d e a ls  w ith  

s to c k  and demand r e g i s t e r in g  w ith  s p e c ia l  ta sk s  fo r  most o f  th e  s u b p la n ts .

The i n v e s t ig a t io n  o f but th e  fu n c t io n a l  d ep en d en cies proved s u f f i c i e n t  

to  reduce s to r a g e  a rea  requ irem en ts o f  th e  sy stem  by about 40%. (Dual and 

weak d ependencies were not found in  t h is  s y s te m .)

This ta sk  p u t fo r th  th e  problem  o f  e f f i c i e n t  q u e r ie s  in  the system  

which were in te r p r e te d  as s p e c ia l  t a b le s  ( s e e  [ 2 ] ,  [ 2 4 ] ) .  In [ l ]  an e f f i ­

c ie n t  s im p l i f i c a t io n  a lg o r ith m  fo r  a la r g e  c l a s s  o f  q u e r ie s  i s  g iv en  which  

improves the r e sp o n se  tim e o f  th e  system  w hich can in  some c a s e s  q u ite  lo n g  

due to  the d i f f i c u l t i e s  th a t l i e  in  the e x e c u t io n  o f  the r e la t io n  j o in  ope­

r a t io n .
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Ö s s z e f o g l a l ó

A relációs adatmodel logikai és strukturális vizsgálata 

Demetrovics János

Ebben a cikkben a relációs adatmodellben definiálható fügésekkel foglalkozunk, pon­
tosabban a t'unkcinális függéssel és három analogonjával: a duális, erős és gyenge függésekkel. »
Adott típusú függés vizsgálatakor az első feladatot az ún. teljes családok axiomatizálásá 
-  a cikk első részében ezt végezzük. Kétféle axiómasémát adunk; az első csak a funkcionális, 
duális és erős függések teljes családjainak axiomatizálására alkalmas, mig a második séma 
a gyenge függésekére is.

Vizsgálunk még két, funkcionális függőségek teljes családjainak generálására, illetve 
kulcsrendszerekre vonatkozó probémát.

Végül megemlítjük azokat a lineáris relációkra vonatkozó tételeket, melyekből kiderül, 
hogy milyen következményei vannak a linearitásnak a reláció funkcionális függéseire.

Р Е З Ю М Е

Л оги ч еск ое  и ст р у к т у р а л ь н о е  и сс л е д о в а н и е  в реальной  б а з е
данных

Я. Деметрович

В настоящей р а б о т е  мы и зучаем  обобщения функциональных з а ­
в и си м о ст ей . Кроме э т о г о  занимаемся линейными функциональными 
зависимостями и и зуч аем  некоторые комбинаторные вопросы , с в я ­
занные с  реляционными базам и данных.
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