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Ì.À. Àëàìåääèí

ÀËÃÅÁÐÀ ÐÅËßÒÈÂÎÂ È ÅÅ ÏÐÈÌÅÍÅÍÈÅ

Â ÐÅËßÖÈÎÍÍÛÕ ÁÀÇÀÕ ÄÀÍÍÛÕ

Ââåäåíèå. Â íàñòîÿùåå âðåìÿ äëÿ ïðåäñòàâëåíèÿ ðåëÿöèîííûõ áàç äàííûõ ñîçäàíû ðàçëè÷íûå ÿçûêè. Ýòè ÿçûêè ìîãóò áûòü ðàçäåëåíû íà äâà âèäà: ÿçûêè, îñíîâàííûå íà ðåëÿöèîííûõ àëãåáðàõ è ÿçûêè, îñíîâàííûå íà èñ÷èñëåíèè ðåëÿòèâîâ. Èçâåñòíî, ÷òî ÿçûêè, îñíîâàííûå íà ðåëÿöèîííûõ àëãåáðàõ, ÿâëÿþòñÿ ïðîöåäóðíûìè ÿçûêàìè, ïîçâîëÿþùèìè ðàçðàáîò÷èêàì áàç äàííûõ, à òàêæå ïîëüçîâàòåëÿì ìàíèïóëèðîâàòü îòíîøåíèÿìè, èñïîëüçóÿ îïåðàòîðû ðåëÿöèîííûõ àëãåáð ñ öåëüþ ðåøåíèÿ ïîñòàâëåííûõ çàäà÷.

Èçâåñòíû ðàáîòû ïî ôîðìóëèðîâêå ïîíÿòèé ðåëÿöèîííîé àëãåáðû [2], ñîñòîÿùåé èç ðåëÿöèîííûõ îïåðàòîðîâ âûáîðà, ïðîåêòèðîâàíèÿ, îáúåäèíåíèÿ è îòäåëåíèÿ.

ßçûê ðåëÿòèâîâ, èçó÷åííûé â [1], ïîçâîëÿåò îáîáùèòü îïðåäåëåíèÿ îïåðàòîðîâ âûáîðà, ïðîåêòèðîâàíèÿ, îáúåäèíåíèÿ è îòäåëåíèÿ è îáåñïå÷èòü, òàêèì îáðàçîì, âîçìîæíîñòü ìàíèïóëèðîâàíèÿ áàçàìè äàííûõ, èìåþùèìè áîëåå ñëîæíóþ ñòðóêòóðó.

Íàñòîÿùàÿ ðàáîòà, êàê ïðîäîëæåíèå èññëåäîâàíèÿ [1], ïîñâÿùåíà ïðîáëåìå ïðèìåíåíèÿ òåîðèè ðåëÿòèâîâ â çàäà÷àõ ïðîåêòèðîâàíèÿ ðåëÿöèîííûõ áàç äàííûõ.
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Ïîä  îïåðàöèåé ïðîåêòèðîâàíèÿ áóäåì ïîíèìàòü îïåðàöèþ Pr((, T), îïðåäåëåííóþ ñëåäóþùèì îáðàçîì:

Pr((, T) = {aN/T( ñóùåñòâóåò òàêîé aT(AT, ÷òî (aN/T, aT) ( (}.
Îïðåäåëåíèå 6. Ïóñòü äàíû ðåëÿòèâû ( ( AN/T ( AT, ( ( BM/T( (AT. Ïîä îïåðàöèåé îáúåäèíåíèÿ ðåëÿòèâîâ ( è ( áóäåì ïîíèìàòü îïåðàöèþ J ((,(, AT), îïðåäåëåííóþ ñëåäóþùèì îáðàçîì:

J ((,(, AT) = {(aN\T, bM\T, aT)((aN\T, aT) ( (, (bM\T, aT)((, aT ( AT}.

Îïðåäåëåíèå 7. Ïóñòü ðåëÿòèâ ( ( AN\T ( AT.  Ïîä îïåðàöèåé îòäåëåíèÿ ðåëÿòèâà ( áóäåì ïîíèìàòü îïåðàöèþ Div((, AT), îïðåäåëåííóþ ñëåäóþùèì îáðàçîì:

Div((, AT) = {(aN\T((aN\T, aT) ( ( äëÿ ëþáîé aT ( AT}.

2. Ñâîéñòâà îïåðàöèé àëãåáðû ðåëÿòèâîâ.
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Òåîðåìà 3.  Åñëè (i ( ANi\T x AT, 
[image: image53.wmf]n

,

1

i

=

 è (1(… ((n 
åñòü çâåçäà ñ ÿäðîì 
[image: image54.wmf]T

A

, òî 
[image: image55.wmf] 

)

A

,

T

n

1

r

r

o

L

o

(

S

T

= =
[image: image56.wmf] 

)

A

,

T

1

r

(

S

T


[image: image57.wmf]o

L

o


[image: image58.wmf] 

)

A

,

T

n

T

(

S

r

.
Äîêàçàòåëüñòâî. Ïóñòü x ( 
[image: image59.wmf] 

)

A

,

T

n

1

r

r

o

L

o

(

S

T

. Òîãäà áóäåò ñóùåñòâîâàòü òàêîé aT(
[image: image60.wmf]T

A

, ÷òî x = ((aNi\T)
[image: image61.wmf]n

,

1

i

=

, aT), (aNi\T, aT) ( ST((i, AT), 
[image: image62.wmf]n

,

1

i

=

. Îòñþäà, ((aNi\T)
[image: image63.wmf]n

,

1

i

=

, aT) ( 
[image: image64.wmf] 

)

A

,

T

n

1

r

r

o

L

o

(

S

T

.
Îáðàòíî, åñëè x ( 
[image: image65.wmf] 

)

A

,

T

1

r

(

S

T


[image: image66.wmf]o

L

o


[image: image67.wmf] 

)

A

,

T

n

T

(

S

r

, òî x = ((aNi\T)
[image: image68.wmf]n

,

1

i

=

, aT),  è, ñëåäîâàòåëüíî, x ( 
[image: image69.wmf] 

)

A

,

T

n

1

r

r

o

L

o

(

S

T

.
Òåîðåìà 4. Åñëè ðåëÿòèâû (i ( ANi i=1,2 , òàêèå, ÷òî ((((1
[image: image70.wmf]I

(2, (L ( ((1\T) 
[image: image71.wmf]I

(N2\T), 
[image: image72.wmf]T

A

( AT, òî 


[image: image73.wmf] 

)

A

,

T

2

1

r

D

r

(

S

T

=
[image: image74.wmf] 

)

A

,

T

1

r

(

S

T

(
[image: image75.wmf] 

)

A

,

T

2

r

(

S

T

.

Äîêàçàòåëüñòâî. Ïóñòü x ( 
[image: image76.wmf] 

)

A

,

T

2

1

r

D

r

(

S

T

. Òîãäà áóäåò ñóùåñòâîâàòü òàêîé aT ( 
[image: image77.wmf]T

A

, L’( L, ÷òî x = ((yN1\T\L’, aT), (ZN2\T\L, aT)) è wL’( AL’( AL. Òàê êàê x(
[image: image78.wmf] 

)

A

,

T

2

1

r

D

r

(

S

T

, òî (yN1\T\L’, aT, wL’) ( (1 è  (ZN2\T\L, aT, wL’) ( (2 .
Îòñþäà (yN1\T\L’, aT, wL’) ( 
[image: image79.wmf] 

)

A

,

T

1

r

(

S

T

 è (ZN2\T\L, aT, wL’) ( (
[image: image80.wmf] 

)

A

,

T

2

r

(

S

T

. Ñëåäîâàòåëüíî, ((yN1/T/L’, aT, ZN2/T/L’)(
[image: image81.wmf] 

)

A

,

T

1

r

(

S

T

( (
[image: image82.wmf] 

)

A

,

T

2

r

(

.

Îáðàòíî. Ïóñòü x ( 
[image: image83.wmf] 

)

A

,

T

1

r

(

S

T

(
[image: image84.wmf] 

)

A

,

T

2

r

(

. Òîãäà áóäåò ñóùåñòâîâàòü òàêîé L’( L, ÷òî x=(yN1\T\L’, aT, yN2\T\L’), wL’ ( AL’ è (yN1\T\L’, aT, wL’)(
[image: image85.wmf] 

)

A

,

T

1

r

(

S

T

, (yN2\T\L’, aT, yN2\T\L’)(
[image: image86.wmf] 

)

A

,

T

2

r

(

S

T

, ãäå
aT (
[image: image87.wmf]T

A

. Îòñþäà (YN1\T\L’, aT, wL’) ( (1 è (yN2\T\L’, aT, yN2\T\L’) ( (2. Ñëåäîâàòåëüíî, (yN1\T\L’, aT, yN2\T\L’) ( (1 ( (2, aT ( 
[image: image88.wmf]T

A

. Îòñþäà (YN1\T\L’, aT, YN2\T\L’) ( 
[image: image89.wmf] 

)

A

,

T

2

1

r

D

r

(

S

T

 èëè 
[image: image90.wmf] 

)

A

,

T

2

1

r

D

r

(

S

T

( 
[image: image91.wmf] 

)

A

,

T

1

r

(

S

T

( 
[image: image92.wmf] 

)

A

,

T

2

r

(

S

T

.
Òåîðåìà 5. Åñëè ðåëÿòèâû (, (, ( óäîâëåòâîðÿþò óñëîâèÿì: ( ( AN1, ( (AN2, ( ( AN3, à òàêæå  ñóùåñòâóåò T = N1
[image: image93.wmf]I

N2
[image: image94.wmf]I

N3 , òî 

(((( ( () = (((()( (((() .

             (1)

Äîêàçàòåëüñòâî. Ïóñòü x ( (( (( ( (). Îòñþäà è èç ( ( AN1,
( ( AN2, ( ( AN3, ñëåäóåò, ÷òî  x = (xN1\T’, xN2\T’, xN3\T’), ãäå T’( T è ñóùåñòâóåò òàêîé aT’( AT’, ÷òî (xN1\T’, aT’) ( ( è (xN2/T’, aT’) ( (,  (xN3\T’, aT’) ( (. Îòñþäà, (xN1\T’, xN2/T’) ( (((, (xN1\T’, xN3\T’)(((( è, ñëåäîâàòåëüíî, (xN1\T’, xN2\T’, xT’) ((((, (xN1\T’, xN2\T’, xT’)((((. Òàêèì îáðàçîì, (xN1\T’, xN2\T’, xT’, xN3\T’) ( (((()((((()  èëè (xN1\T’, xN2\T, xN3\T’) ( (((()(((((), ò.å: 

(( (( ( () ( (((()((((().



(2)

Îáðàòíî, ïóñòü x((((()(((((). Òîãäà áóäåò ñóùåñòâîâàòü òàêîé L(T è wL ( AL, ÷òî (xN1\T’\L, aT’, wL) ((, (xN2\T’\L, aT’, wL) ((, (xN3\T’\L, aT’, wL) ((. Îòñþäà

(xN2\T’\L, aT’, wL, xN3\T’\L) (( ((.
Òàêèì îáðàçîì, èç (1) è (xN1\T’\L, aL,wL)(( ñëåäóåò (xN1\T’, xN2\T’, xN3\T’)((((( ( (), ò.å: 

(((( ( () ( (((()( (((().



(3)

Èç (2) è (3) ñëåäóåò (1).
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