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CHAPTER 12 |
RELATIONAL ALGEBRAIC OPERATIONS

a procedural query language It consists of a set of operations that takes one or
s lelanonal al?\(::f‘:laqud- produce a new relation as their resull. The operations are
two relations as | g

+  Projection(n)
«  Selection(o)
«  Union (W)
Set intersection(r)
«  Set difference (-)
. “antesian product { -
Rename(p)
- Jom( )
«  Dwision (<)
«  Assignment ()
The projection. selection and rename are called unary operations and other are called Binary Operations
12.1 Unary Operations
12.1.1 Projection(zn-Pl)

The projection operalion 1s represented by the symbol Pl(z) A projection of all its tuples over some set of
atlriutes. Suppose the user wishes to display employee numiber nzme and salary of the relation EMP,
then for the same the SGL command is :

SELECT EMPNO, ENAME, SAL FROM EMP;
Temeno, ename, saL(EMP)

Attributes 1o appear in the result as a subscript to = The argument relation follows in the parentheses.
The projection operation(vertical subset of a relation) is used to either reduce the number of attributes in

the resultant relation or to reorder attributes. In the resultant relation the arity(degree or number of
attributes) s reduced.

12.1.2 Selection or Restriction Operation (o - SIGMA)

The selection operation, represented by the symbol o(sigma) This is an operation that selects onl
of the tuples of the relation depends upon conditions(predicate). The
of. The argument relation is in parenthesis after
>, z in the selection predicate.

Yy some
predicate appears as a subscript to
the o. In general, we allow comparisons using =, #, <, <,

We can combine several predicates into a lar

ger predicate by using the connectives and(~), or(v) and
not(-).

Selection operation is the horizontal subset of a relation i e the action is defined over the complete set of
attribute but only a subset of the tuples are included in the result

This operation is also referred as Restriction Operation

Suppose, to find the details of employees in the relation EMP whose salary is less than 2000 The SQL
Commiand is

Which can be represented as
Osate M(EMP)
Suppose, 1o find the details of employees in the relation EMP whose salary is less than
2000 and job is CLERK . The $O!. command i

SELECT * FROM EMP WHERE SAL <2000 AND JOB='CLERK'-

Which can be represented as -

FsAL<2000 * J08: "creri-(EMP)
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12.1.3 Composition of Relation Operations
To display the employee number, name and salary whose salary is less than 2000. The command will be

SELECT EMPNO, ENAME, SAL FROM EMP WHERE SAL<2000;
Which can be represented as

|
r
)

TEMPNO, ENAME, SAL(OSAL <2000 ) EMP)

12.2 Set Operation

The Selegtion and Projection operations extract information from only one relation. There are obviously
cases where we would like lo combine information from several relations. There are cawes where we
would like to combine information from several relations. The binary operations of the relational algebra
stating, the sel operations Union, difference, intersection and product

12.2.1 Union (v)

The union operation is used 1o Vzew the tuples which certify by either or both predicates To display the
job of all employees who are woritng under the department number *9, the required command is

SELECT JOB FROM EMP WHERE DEPTNO=10;

Same, lo display the job of all employees who are working under the depariment number 30 the required
command is

SELECT JOB FROM EMP WHERE DEPTNO=30;

But, if the user nge‘ds the job of all employees who are working under the deparlment number 10 or 30
then we have to joint the previous two command and make a single command with the help of UNIOi\i

» operation like,
r SELECT JOB FROM EMP WHERE DEPTNO=10
- UNION

SELECT JOB FROM EMP WHERE DEPTNO=30
Which can be represented as ;

TUD.B(ODEPTNOﬁo(EMP) U ooeprno=3(EMP))
12.2.2 Intersection (M)
The intersection operation is used to view the tuples which certify by both predicates.

Suppose, the user needs the job of all employees who are working under th m m
: = e depart
30, then the command is, 9 partment number 10"and

SELECT JOB FROM EMP WHERE DEPTNO=10
IN‘FERSECT@ 3

SELECT JOB FROM EMP WHERE DEPTNO=30;
Which can be represented as

7 j08(C0erTho=10(EMP) M ooeptno-30(EMP))
12.2.3 Set Difference (-)

The set difference operation is used to find tuples that are in one relation( or query) but not in another.

Suppose, the user needs the job of all employees who ar. rking under the department 10 and :
department 30, then the command is, - BAVOERNG op not in

SELECT JOB

FROM EMP WHERE DEPTNO=10
MINUS "
SELECT JOB

FROM EMP WHERE DEPTNO=30;
Which can be represented as

1es08(c0epTHo=10(EMP) « Goeptnos10o(EMP))
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12.2.4 Cartesian-Product (x)

. i d by a cross(x).This operator is used to combine informatio
-product operation represented by This - :
::fmcatgsril:t%ns. In the result relation contains all combination of two operand relations tuples. The
Cartesian Product of relation R and S is written as RxS

Suppose the command

SELECT * FROM EMP, DEPT;

Then it display 56 rows i e. each combination of emp (14 rows) and dept(4 rows)
12.3 Rename Operation '

The rename operation represented by the symbol Rho(p). In the database every relations have one
neme Bul the resultart releton cf & relational-algebra expressions dec no! have any name So, it is

impossible 10 use the resultant relation 8t the 1ater part of the expression Using rename operator we can
cwe one name o that expression

Consdenone relatenal algebra expression - E. the expression
lt)
return the result of expression E unoer the name X,

12.4 Join Operations(]q)

The join operator, as the name suggests. 2liows the combining of two relations o form a single new
relaon. this 1s one binary opsralion that aliows us to combine certain selection and a Cartesian product
nto one operation '
The join operation, represented by the symbol [x].
Tyoes of join operator
Theta join

2. Equijoin

3 Natural join

12.4.1 Theta Join (0-join)

The Theta join operation defines 2 relation that contains tuples satisfying the predicate F from the
Canesian product or R and S. The predicate F is of the form R.ai 6 S bi where § may be orne of the

comparison operations (<,<= > >= =)} We can rewrite the Theta join in Terms of the basic Selection and
Cartesian product operations

RDU S = g (RxS)
A ;

12.4.2 Equi Join

The join operation forms a Cartesian product of its two arguments, performs a selection forcing equality
(=) on those attributes that appear in both relation schemas, and finally removes duplicate attributes.
Suppose the user wanl to view to all employee nu
The SQL command is '

SELECT.EMPNO, ENAME, DNAME FROM EMP, DEPT
WHERE EMP,DEPTNO=DEPT.DEPTNO
which canvbe represented as

mber, name and the name of the department he works.

ievonn raaue (EMPHIX vo pepran-ogor Dsnvuo(nDNAME_(DEPT}‘I
12.4.3 Natural join

The Natural join is an Equijoin of the two relations R and S over all common attributes x. One occurrence
of each common attribute is eliminated from result.

RS

. sans =n Eoube

= Natura! join cpers zn Eguiicin over all the altnbutas in the hwo relations that hav
= Natura! join cperal ove g
~=me The degree of a Natu 2! join is the sym of the degrecs o
anributes n x.

e the same
the relations R and S less the number of

List the employee number, ngme, depariment no and depanimant name of all employees

(n cmpno,enamc,dcptnu(l_i_\1P))p;‘l (n dcpmo,dnamcu)lii’ )
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12.5 Assignment (<)

The assignment operator is represented by «.

It works just like as a assignment operator in a programming language.

It is convenient at times to write a relational — algebra expression by assigning parts of it to temporary
relation yariables.

The evaluation of an assignment does not result in any relation being displayed to the user.

The right side of assignment («) operator is assign to the left side.

For example, d

TEMP « m08(c0eptno=10(EMP) - Goeptio=30(EMP))
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