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Topic-ExtendedOperatorsinRelational

Extendedoperatorsarethoseoperatorswhichcanbederivedfrom basicoperators.Thereare

mainlythreetypesofextendedoperatorsinRelationalAlgebra:

Join

Intersection

Divide

TherelationsusedtounderstandextendedoperatorsareSTUDENT,STUDENT_SPORTS,

ALL_SPORTSandEMPLOYEEwhichareshowninTable1,Table2,Table3andTable4

respectively.

STUDENT

ROLL_NO NAMEADDRESS PHONE AGE

1 RAM DELHI 9455123451 18

2 RAMESH GURGAON 9652431543 18

3 SUJIT ROHTAK 9156253131 20

4 SURESH DELHI 9156768971 18

Table1

STUDENT_SPORTS

ROLL_NO SPORTS

1 Badminton

2 Cricket

2 Badminton

4 Badminton

Table2

ALL_SPORTS

SPORTS

Badminton
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Cricket

Table3

EMPLOYEE

EMP_NO NAMEADDRESS PHONE AGE

1 RAM DELHI 9455123451 18

5 NARESH HISAR 9782918192 22

6 SWETA RANCHI 9852617621 21

4 SURESH DELHI 9156768971 18

Table4

Intersection(∩):IntersectionontworelationsR1andR2canonlybecomputedifR1andR2are

unioncompatible(Thesetworelationshouldhavesamenumberofattributesand

correspondingattributesintworelationshavesamedomain).Intersectionoperatorwhen

appliedontworelationsasR1∩R2willgivearelationwithtupleswhichareinR1aswellasR2.

Syntax:

Relation1∩Relation2

Example:Findapersonwhoisstudentaswellasemployee-STUDENT∩EMPLOYEE

Intermsofbasicoperators(unionandminus):

STUDENT∩EMPLOYEE=STUDENT+EMPLOYEE-(STUDENTUEMPLOYEE)

RESULT:

ROLL_NO NAMEADDRESS PHONE AGE

1 RAM DELHI 9455123451 18

4 SURESH DELHI 9156768971 18

ConditionalJoin(⋈c):ConditionalJoinisusedwhenyouwanttojointwoormorerelation

basedonsomeconditions.Example:SelectstudentswhoseROLL_NOisgreaterthanEMP_NO

ofemployees
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STUDENT⋈cSTUDENT.ROLL_NO>EMPLOYEE.EMP_NOEMPLOYEE

Intermsofbasicoperators(crossproductandselection):

σ(STUDENT.ROLL_NO>EMPLOYEE.EMP_NO)(STUDENT×EMPLOYEE)

RESULT:

ROLL_NO NAMEADDRESS PHONE AGE EMP_NO NAMEADDRESS

PHONE AGE

2 RAMESH GURGAON 9652431543 18 1 RAM DELHI9455123451

18

3 SUJIT ROHTAK 9156253131 20 1 RAM DELHI9455123451 18

4 SURESH DELHI9156768971 18 1 RAM DELHI9455123451 18

Equijoin(⋈):Equijoinisaspecialcaseofconditionaljoinwhereonlyequalityconditionholds

betweenapairofattributes.Asvaluesoftwoattributeswillbeequalinresultofequijoin,only

oneattributewillbeappearedinresult.

Example:SelectstudentswhoseROLL_NOisequaltoEMP_NOofemployees

STUDENT⋈STUDENT.ROLL_NO=EMPLOYEE.EMP_NOEMPLOYEE

Intermsofbasicoperators(crossproduct,selectionandprojection):

∏(STUDENT.ROLL_NO,STUDENT.NAME,STUDENT.ADDRESS,STUDENT.PHONE,

STUDENT.AGEEMPLOYEE.NAME,EMPLOYEE.ADDRESS,EMPLOYEE.PHONE,

EMPLOYEE>AGE)(σ(STUDENT.ROLL_NO=EMPLOYEE.EMP_NO)(STUDENT×EMPLOYEE))

RESULT:

ROLL_NO NAMEADDRESS PHONE AGE NAMEADDRESS PHONE

AGE

1 RAM DELHI9455123451 18 RAM DELHI9455123451 18

4 SURESH DELHI9156768971 18 SURESH DELHI9156768971 18

NaturalJoin(⋈):Itisaspecialcaseofequijoininwhichequalityconditionholdonallattributes

whichhavesamenameinrelationsRandS(relationsonwhichjoinoperationisapplied).While

applyingnaturaljoinontworelations,thereisnoneedtowriteequalityconditionexplicitly.
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NaturalJoinwillalsoreturnthesimilarattributesonlyonceastheirvaluewillbesamein

resultingrelation.

Example:SelectstudentswhoseROLL_NOisequaltoROLL_NOofSTUDENT_SPORTSas:

STUDENT⋈STUDENT_SPORTS

Intermsofbasicoperators(crossproduct,selectionandprojection):

∏(STUDENT.ROLL_NO,STUDENT.NAME,STUDENT.ADDRESS,STUDENT.PHONE,

STUDENT.AGESTUDENT_SPORTS.SPORTS)(σ

(STUDENT.ROLL_NO=STUDENT_SPORTS.ROLL_NO)(STUDENT×STUDENT_SPORTS))

RESULT:

ROLL_NO NAMEADDRESS PHONE AGE SPORTS

1 RAM DELHI9455123451 18 Badminton

2 RAMESH GURGAON 9652431543 18 Cricket

2 RAMESH GURGAON 9652431543 18 Badminton

4 SURESH DELHI9156768971 18 Badminton

NaturalJoinisbydefaultinnerjoinbecausethetupleswhichdoesnotsatisfytheconditionsof

joindoesnotappearinresultset.e.g.;ThetuplehavingROLL_NO3inSTUDENTdoesnotmatch

withanytupleinSTUDENT_SPORTS,soithasnotbeenapartofresultset.

LeftOuterJoin(⟕):WhenapplyingjoinontworelationsRandS,sometuplesofRorSdoesnot

appearinresultsetwhichdoesnotsatisfythejoinconditions.ButLeftOuterJoinsgivesall

tuplesofRintheresultset.ThetuplesofRwhichdonotsatisfyjoinconditionwillhavevalues

asNULLforattributesofS.

Example:SelectstudentswhoseROLL_NOisgreaterthanEMP_NOofemployeesanddetailsof

otherstudentsaswell

STUDENT⟕STUDENT.ROLL_NO>EMPLOYEE.EMP_NOEMPLOYEE

RESULT

ROLL_NO NAMEADDRESS PHONE AGE EMP_NO NAMEADDRESS

PHONE AGE

2 RAMESH GURGAON 9652431543 18 1 RAM DELHI9455123451

18

3 SUJIT ROHTAK 9156253131 20 1 RAM DELHI9455123451 18
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4 SURESH DELHI9156768971 18 1 RAM DELHI9455123451 18

1 RAM DELHI9455123451 18 NULL NULL NULL NULL NULL

RightOuterJoin(⟖):WhenapplyingjoinontworelationsRandS,sometuplesofRorSdoes

notappearinresultsetwhichdoesnotsatisfythejoinconditions.ButRightOuterJoinsgives

alltuplesofSintheresultset.ThetuplesofSwhichdonotsatisfyjoinconditionwillhave

valuesasNULLforattributesofR.

Example:SelectstudentswhoseROLL_NOisgreaterthanEMP_NOofemployeesanddetailsof

otherEmployeesaswell

STUDENT⟖STUDENT.ROLL_NO>EMPLOYEE.EMP_NOEMPLOYEE

RESULT:

ROLL_NO NAMEADDRESS PHONE AGE EMP_NO NAMEADDRESS

PHONE AGE

2 RAMESH GURGAON 9652431543 18 1 RAM DELHI9455123451

18

3 SUJIT ROHTAK 9156253131 20 1 RAM DELHI9455123451 18

4 SURESH DELHI9156768971 18 1 RAM DELHI9455123451 18

NULL NULL NULL NULL NULL 5 NARESH HISAR9782918192 22

NULL NULL NULL NULL NULL 6 SWETA RANCHI 9852617621 21

NULL NULL NULL NULL NULL 4 SURESH DELHI9156768971 18

FullOuterJoin(⟗):WhenapplyingjoinontworelationsRandS,sometuplesofRorSdoesnot

appearinresultsetwhichdoesnotsatisfythejoinconditions.ButFullOuterJoinsgivesall

tuplesofSandalltuplesofRintheresultset.ThetuplesofSwhichdonotsatisfyjoin

conditionwillhavevaluesasNULLforattributesofRandviceversa.

Example:SelectstudentswhoseROLL_NOisgreaterthanEMP_NOofemployeesanddetailsof

otherEmployeesaswellandotherStudentsaswell

STUDENT⟗STUDENT.ROLL_NO>EMPLOYEE.EMP_NOEMPLOYEE

RESULT:

ROLL_NO NAMEADDRESS PHONE AGE EMP_NO NAMEADDRESS

PHONE AGE

2 RAMESH GURGAON 9652431543 18 1 RAM DELHI9455123451
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18

3 SUJIT ROHTAK 9156253131 20 1 RAM DELHI9455123451 18

4 SURESH DELHI9156768971 18 1 RAM DELHI9455123451 18

NULL NULL NULL NULL NULL 5 NARESH HISAR9782918192 22

NULL NULL NULL NULL NULL 6 SWETA RANCHI 9852617621 21

NULL NULL NULL NULL NULL 4 SURESH DELHI9156768971 18

1 RAM DELHI9455123451 18 NULL NULL NULL NULL NULL

DivisionOperator(÷):DivisionoperatorA÷Bcanbeappliedifandonlyif:

AttributesofBispropersubsetofAttributesofA.

Therelationreturnedbydivisionoperatorwillhaveattributes=(AllattributesofA–All

AttributesofB)

Therelationreturnedbydivisionoperatorwillreturnthosetuplesfrom relationAwhichare

associatedtoeveryB’stuple.

ConsidertherelationSTUDENT_SPORTSandALL_SPORTSgiveninTable2andTable3above.

Toapplydivisionoperatoras

STUDENT_SPORTS÷ALL_SPORTS

TheoperationisvalidasattributesinALL_SPORTSisapropersubsetofattributesin

STUDENT_SPORTS.

Theattributesinresultingrelationwillhaveattributes{ROLL_NO,SPORTS}-{SPORTS}=ROLL_NO

ThetuplesinresultingrelationwillhavethoseROLL_NOwhichareassociatedwithallB’stuple

{Badminton,Cricket}.ROLL_NO1and4areassociatedtoBadmintononly.ROLL_NO2is

associatedtoalltuplesofB.Sotheresultingrelationwillbe:

ROLL_NO

2


