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Relations and
Relational
Algebra

Objective of

Today’s Lecture




Simplicity — Relation Form

Strong Mathematical Foundation




3efore Relational Data Model,
models were in use;




Basics of RDM

¢ Mainly used for external, conceptual, and to
some extent physical schema.

¢ Separation of conceptual and physical levels
makes manipulation much easier, contrary to
previous data models.
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Basics of RDM

¢ Columns represent attributes and rows represent
records.

¢ Rows, records and tuples all these terms are
used interchangeably.
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Relational Model: Data
Manipulation

¢ Data is represented as relations.

¢ Manipulation of data (query and update operations)
corresponds to operations on relations.

¢ Think of numbers and corresponding operators +,-,\, * or
booleans and corresponding operators &,|,! (and, or, not).

© Relational algebra contains two kinds of operators:
common set-theoretic ones and operators specific to

relations (for example projecting on one of the columns).




Union

¢ Standard set-theoretic definition of union:

&

0 For example,

© So we require in order to take a union of relations R and S
that R and S have the and that
corresponding columns have the :




Union —- Compatible Relations

© Two relations R and S are union-compatible if
they have the and
corresponding columns have the




Example: Not Union Compatible

¢ Not Compatible!

O Different number of: columns!

Anne aaa 111111 Tom 1980

Bob bbb 222222 Sam 1985

Chris| ccoaa s Steve 1986




Sompatible!

erent domains for th







Union of Two Relations

¢ Let R and S be two union-compatible relations. Then
their union R U S is a relation which contains tuples
from both relations:

RuS={x:xecRorx e S}.

© Note that union is a partial operation on relations: it
is only defined for some (compatible) relations, not
for all of them.

¢ Similar to division for numbers (result of division by 0
is not defined).




“heese 1.34 Cream 5.00
B 0,80, |Soap 1.00
0,60
120




t R and S be two union-compatible relatior

en their difference R - S is a relation _w"

O Note that dif
relations.
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Example

L

Cream 5.00
Soap 1.00

Cheese 1
Milk 0




Intersection of Two Relations

¢ Let R and S be two union-compatible relations.
Then their /ntersectionis a relation R ' S which
contains tuples which are both in R and S:

RNS={:xecRandx e S}

¢ Note that intersection is also a partial operation
on relations.




Cream 5.00
Soap 1.00







