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Relational algebra — select and project

List instructors from Physics
department with salary above 90,000

ω
dept name = Physics

→
salary > 90000

(Instructor)

List names of instructors

List names of instructors from Physics
department with salary above 90,000
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Relational algebra — select and project

List instructors from Physics
department with salary above 90,000

List names of instructors

εname(Instructor)

List names of instructors from Physics
department with salary above 90,000
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Relational algebra — select and project

List instructors from Physics
department with salary above 90,000

List names of instructors

List names of instructors from Physics
department with salary above 90,000

εname(ω dept name = Physics

→
salary > 90000

(Instructor))
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Relational algebra — join

List details of courses o!ered by instructors
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Relational algebra — join

ω Instructor.ID = teaches.ID(Instructor↑ Teaches)
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Relational algebra — join

Instructor ϑϖ Instructor.ID = teaches.ID Teaches — cartesian project with select
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Self join — assignment, renaming

List instructors who teach more than one course

Teaches
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Teaches X Teaches

⑪=
coursedI course-id



Self join — assignment, renaming

List instructors who teach more than one course

Let
T1 ↓ Teaches
T2 ↓ Teaches

in
T1 ϑϖω T2

where

ϱ = T1.ID = T2.ID →
T1.course id ↔= T2.course id

Teaches
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Self join — assignment, renaming

List instructors who teach more than one course

ςT1(Teaches) ϑϖω ςT1(Teaches)

where

ϱ = T1.ID = T2.ID →
T1.course id ↔= T2.course id

Teaches
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Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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What is the universe

sart aiNIR
sart = ((n ,r)(r+m)



Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Sets – ordering

Instructor Instructor, unsorted
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Not same table

Same relation



Sets – duplicates

Instructor
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Ttdept-name (Instructor,
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Blahimal algubra-describes "what" we want

"Declarative"

Python-describe "how" to compute

SQL
"Imperative" - giving orders

↳
Implemention



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

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 3, 2 Sep 2026 9 / 10
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- Physics above the min



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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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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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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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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Teptnam = Physics (Instructor)
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E
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Relational algebra — Examples

Instructor(ID,name,dept name,salary)

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

Instructor
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Nog Join
Left Salary > Right Salary

Instructor - NOE-Mm



Relational algebra — Examples

Instructor(ID,name,dept name,salary)

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

Instructor

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 3, 2 Sep 2026 9 / 10

Max = Instruct 1 NotMax

MaxCS

MaxPhy
Maxfir



Relational algebra — Examples

family(ID,name,gender)

parent(ID1,ID2)

Compute the relation
sister(ID1,ID2) — ID1 is a sister of
ID2
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E-F. Lodd
ID, is a parent of ID2 -

Relational algebra is
all you need

ID I garden is
F What does this mean?

EDI
, ID2 share a commut part

-Family x Family Parent x Parat =

F
-

CIDI
,
Namel

,
Gendul , F2 , Nam2 ,G2 ,

P111
,
PlIZ

,

PLII
,
PLIL)
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Relational algebra — Examples

family(ID,name,gender)

parent(ID1,ID2)

Compute grandparent(ID1,ID2) —
ID1 is grandparent of ID2

Madhavan Mukund RDBMS and SQL RDBMS-SQL, Lecture 3, 2 Sep 2026 10 / 10

parent[D ,
ID3) & parent (ID3. FD2)

parentl x parent2

CID ! FDL) Lidi , Id
E



Relational algebra — Examples

family(ID,name,gender)

parent(ID1,ID2)

Compute
greatgrandparent(ID1,ID2) — ID1

is greatgrandparent of ID2
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Relational algebra — Examples

family(ID,name,gender)

parent(ID1,ID2)

Can you compute ancestor(ID1,ID2)
in general?
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- E
2 R(a ,b)

parent par per parat R(b,c)
"Transitive closure" = R2(a, c)

R(a ,b) 1 R2 (b ,c)
3

= R(a
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Relational algebra — Examples

family(ID,name,gender)

parent(ID1,ID2)

Can you compute ancestor(ID1,ID2)
in general?
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RE ,y) R2(y) * F2 .

RE ,2) AR(EY)
Yz

First order logic
Predicate



Relational algebra — Examples

family(ID,name,gender)

parent(ID1,ID2)

Can you compute ancestor(ID1,ID2)
in general?
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Lodd's Thi Relational Algebra FirstOrde Login

Transitive closureacant be expressed in

Must Order loge


