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Relational algebra

Select

Project

Join — cartesian product + select

Natural join

Set operations

Union, intersection, set di!erence

Assignment, renaming
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Rows

Columns

-
Implicit equally on same col names

Self join Table : Column



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than at least one faculty member
from Comp.Sci.

Instructor
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witness

for each Physics faculty
for each Is faculty
Check Salary & report



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than at least one faculty member
from Comp.Sci.

Instructor
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for each Instructor

If dept = Physics
for each Instructur

If dept= CS

Z



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than at least one faculty member
from Comp.Sci.

Instructor
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join
I
(cols [S2(Instructor)ApSp (Instructor)]

&

um

all 4 O: L . deptname = Physics 1
cols R

.dept- name : CompSei 1
from Left L. Salary > R. salary



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than at least one faculty member
from Comp.Sci.

Instructor
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output type?Smartenstereis-Ccompute min salIn CS

Second pass -> check all Physics
salaries agant
min CS

Clam: Cannot do in rela algebra-



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than every faculty member from
Comp.Sci.

Instructor
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Smart Iteration
-

1 . Compute Max CS

2
.
Check Physics > MaxCS

Relational Algebra ?



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than every faculty member from
Comp.Sci.

Instructor
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Witness for exclusion fromrutput
In Physics, earns less tram

Someone in CS

Same as earlier self join but
L

. Salary R . Salary



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find all faculty members from Physics who
earn more than every faculty member from
Comp.Sci.

Instructor
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Mistreft(z(lust) in CrCInst)OExclusion

Re-Tdept=name =Physics (lust)

R2X R ,



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find the faculty member(s) with the minimum
salary.

Instructor
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Not min- there is witness

NotMin = Theft (SL(I) NoSr(t))
↓

L .sal > R .Sal

Instructor NotMin



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find the faculty member(s) with the minimum
salary.

Instructor
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Min
colum (Relation)

Minsalary Instructor) Create
new

operators

Max ? L .sal < Rosal NotMay
Maxcol (R)



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find the faculty member(s) with the minimum
salary.

Instructor
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mmS
sur I

X
Number 7

SmartIteration 1
.

End Min CS

2. Check Phy > Mincs

Instructu↑salayMinics ,dr) ↓o Salary
L . dept-naue = Physics 1
L
. salay > R . salay



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

Find the faculty member(s) with the maximum
salary, department-wise.

Instructor
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"Grouping"

1 now ->Maxcs
,Salary

(Instructor
U

Iran - May Physic, Salary
(Instruct

U

i

Max
EE

,
Salary (Instruct



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Compute the relation
sister(ID1,ID2) — ID1 is a sister of
ID2
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- Give
-

- only parent
~Parent (ID, , IP2]

I H

mother (ID,EDL)?

family #ID-D, Parent UM

gender-f

(4 ,
s
,) x (P, Sz) x (S, ,f) x (s/)



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Compute grandparent(ID1,ID2) —
ID1 is grandparent of ID2
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- parent(ID ., IDE

(pr , p2) , (p2, p3)
car 197 pace

V
(, P3)



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Compute
greatgrandparent(ID1,ID2) — ID1

is greatgrandparent of ID2
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- parent (ID., IR2]

-
(99p, gi) , (Sp,pic (99/[



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Can you compute ancestor(ID1,ID2)
in general?
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-- Parent (ED,IRC) a

- A A A i
Parent U grandparent U greatgrandparat
-

I
ancestor upto 3 gens

ktogen ancestor => K- 1 A P



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Can you compute ancestor(ID1,ID2)
in general?
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- parent (ID ,,FR)

↳ Transitive Closure of Parent
Cannot be done q
First Order (Predicate)LogicFr y x<y
FrEIR FyEr a <y



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Can you compute ancestor(ID1,ID2)
in general?
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V 7x
-

I Un

R(a
,y) P(x,y,2)

Transitive closure is t expressible in
First Order Logic (FOL)

Relational Algusa is complete writ. FOL queries


