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Topics to be discussed —

 Qualified Relation



Qualified Relation

PJ eveNAME Say, DEPT has 2 fragments:
DEPT, and DEPT,,.
IN pepTNUM=DEPTNUM DEPT; : SL geptnum <= 10DEPT
/ \ DEPT2 SL deptnum > 10DEPT
PJ NAME, DEPTNUM PJ DEPTNUM
SL SAL <= 35K SL MGRNUM=373

EMP DEPT
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DEPT, and DEPT,.

DEPT, : SL geptnum < 10DEPT
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PJ EMP.NAME

‘JNDEPTNUM:DEPTNUM

N

Say, DEPT has 2 fragments:
DEPT, and DEPT,.

DEPT, : SL geptnum < 10DEPT
DEPT,: SL geptnum > 10DEPT

PJ NAME, DEPTNUM PJ DEPTNUM

SL SAL <= 35K S

EMP

L MGRNUM=373

/ U N\

[DEPT, : deptnum <= 10]
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[DEPT, : deptnum >10]




PJ EMP.NAME

‘JNDEPTNUM:DEPTNUM

N

Say, DEPT has 2 fragments:
DEPT, and DEPT,.

DEPT, : SL geptnum < 10DEPT
DEPT,: SL geptnum > 10DEPT

PJ namEe, bEPTNUM PJ beprum
SL saL <= 35k SL verNUM=373
EMP UN
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A Qualified relation —
— Is a relation extended by a qualification.

— |Is denoted as a pair [R : gR], where R is a relation

called body and gR Is a predicate -called
gualification.

 Qualifications can be seen as an intentional property
possessed by all the tuples of the relation. For example
all the tuples in R satisfies gR.




Algebra of Qualified Relation

* \We know relational algebra uses relations as
operands.

—For example, SL R

 Algebra of qualified relation uses qualified
relations as operands.

—For example, SL- [R: gR]



Rules of Algebra of Qualified Relation

Rule 1: SL-[R : gR]— [SLLR : F and gR]

Rule 2: PJ,[R:qR] = [PJAR : gR]

Rule 3: [R:grR]CP [S:gS] — [R CP S: gr and gs]

Rule4: [R:gR] DF [S: gS] — [R DF S: gR]




Rule 5. [R: gR] UN [S: gS] =»[R UN S: grR or gS]

Rule 6: [R : gR] INE[S : gS] —[R JNES: gr and gs and F]

Rule 7: [R: qrR] SJL[S : qS] —[R SJ-S: gr and gs and F]




Rules of Algebra of Qualified Relation

Rule 1: SL|R : gr]— [SL-R : F and gr]

[ACCOUNT ,: /D < 5]

ID | NAME | CITY
1 a dhk
2 b dhk
3 C ctg
4 d ctg

SL 7y - g [ACCOUNT 2 D < 5]

[SL ¢y - g ACCOUNT
ID < 5 and CITY = dhk]

ID | NAME | CITY

ID | NAME | CITY
1 E dhk
2 b dhk

1 a dhk
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2 b dhk

11



Proof of Rule 6

Rule 6: [R : gr] INE[S : gs] =[R INES: grand gs and F]

[R : grR] INL[S : gS]

=SL- ([R:gr] CP [S:gS]) 2 Rule 3
—=SL-[RCP S:grandqgs] - Rulel
= [SL- (RCP S): grand gs and F ]
= [R IJNg S: grand gs and F ]




Proof of Rule 7

Rule 7: [R : gr] SJL[S : gs] —[R SJ-S: grand gs and F]

[R : gR] SJL[S : g9]

= PJpawrr) ([R:AR] INE [S:qs]) = Rule 6

= PJawrry [RINE S:grRand gsand F ] = Rule 2
= [PIatrr) (R INE S): grand gs and F ]

—=[R SJ-S:gqrand gs and F ]



Example 1



X C’.ompw{e +he %onom'na eXP_Teesfmn uéf'ng alge,bra,
of guoalibied velodion ¢ r

5)_%5(( [R 2 ar] cp [S2as]) ang (Mz9m] oF [5295])
Py o e

— SL%( L e & g G ansoal mils NS q;n]> |

\/\/\/

= §Lq,5 [(R Cp $> IJNe (M DF 5) ° (q,p AND q,s>AND gm AND

G \/\J

> 5L, (CReps) ang (M bF 8)) 2(Car Ao a9 axo ar
AND F) AND q,s]

% Note: You will stop when You veach ol the

expressions as o form of qualibjed velation
( mside 4e 1)



Example 2



¥ Com‘ou}e the {mllom'n% e;cPressfon blsf'n% adae.\o'ra ok
qualitied  veladion :

Sk, (C LR :2ar] UN [52495] > INe (TM2gm] ep[s5295]))

= SLq/n (C [R‘:q,nj ON[S:q,s]) INg [Mecps 2 gm AND %{‘)
N
|

=l Jeniteepe e AR A e s AnD 93] )

i o TR G e g

ol L(R ON $) INg (M cp 5) 2 (4P OR 45) Anp (@m AND 9%)

M AND FJ b

> [51,% ( (R ON S) TN (m cp s)) o( (Ao oR 95) AND (gm AND 9%
AND F) AND %n)]




Example 3



of- al%eb’fa o q,uali\sfeo\ v oktons.

[M¢am] DF (C{R29r] LN [s29s1) SJF(D‘"W'“] =
S e [s:294]))

¥ Evaluote the {501\owfn% expression Using the rules E

= [maqm] oF ([RUNSE ar R 95] SIp C[M 29| e [5292] D)
M.

= [ M 2am)| pF ([RUNS‘: qr OR 95| 53¢ [M ep St gmAND q,@

W -
= [mzqm] bF [crons) sg-(meps)s (ar R 43) AND (2 OIS
AND Fl
Ay S v nan g S

= IM bF ((RUNS) STp (M Cp $) s q,mj



’ Exepcige 8 h
g:

Evalusde 4he %o\\um'ﬂa expression using the rules ot
algebra. o qualibied velations. Show Hhe steps andh
tndicote the rnules QFP[{@L.

@(([R:ar] ONszqs]) sa. ([ezae] INy [T at] )
ofF [Meam]|

@ 31 wor o CC TRzl TN [512 6] ) UN ([Rys NoT AT ONE
KSI % ‘D_.])) bF ([T‘ 4\ 3NF[S2?’N0T @)




Some More Rules

SLr(0) < 0
PJA(0) < 0
" RCP0- 0
RUNO o R
RDFO0 o R
ODF R « 0
RJINg 0 o 0
RSJpwH@
DSJr R+« 0
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