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Relational algebra — select and project

List instructors from Physics
department with salary above 90,000

�
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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List names of instructors

⇡name(Instructor)
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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
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(Instructor))
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It cannot swap

query : Table ->Table



Relational algebra — join

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

Instructor⇥ Teaches
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Relational algebra — join

� Instructor.ID = teaches.ID(Instructor⇥ Teaches)
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Relational algebra — join

Instructor ./ Instructor.ID = teaches.ID Teaches — cartesian project with select
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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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Bol in 2017 & in 2018

Tala ?

Tc(ro(r)) n Tc (roc (r))



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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Relational algebra — set operations

Union and intersection

Complementation?

Set di↵erence
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2017 but not 2018

Tc(ro
, (r)) - Te (on(v)



Sets – ordering

Instructor Instructor, unsorted
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Same relation



Sets – duplicates

Instructor
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Listall depts

Ttdept-name (Instructor)
Sorted by dept name X

X

Best *

X

Fre



A challenge

List instructors who teach more than one course

Teaches
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Relational algebra — assignment, renaming

Teaches
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Left< Teaches

Right 7 Teacher & Assignment

Left &
Left-ID= Right-op

Might
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Relational algebra — assignment, renaming

Teaches
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Renaming - 9 h

Sceft(Teaches
A
Left-ID= Right-OD
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Relational algebra — assignment, renaming

Teaches
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Renaming can also rename colums

&
Left (ID-L , course-id . L , -)

Teaches



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.
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copies of instructor
Columns are renamed

[NoFz) 0 : dept-name-1 = Physics
M
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Salary - 1> Salary-2



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.
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11= Tdeptanc= Physics
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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.
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Relational algebra — Examples

Instructor(ID,name,dept name,salary)

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



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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~ parent , sibling

Tig
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relation)
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gender= F
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relationship = Sibling



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Compute grandparent(ID1,ID2) —
ID1 is grandparent of ID2
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R
, z relation

R2 relate

ID
,- ID->ID2

R
,NoRz Ri . IDz= RID

1

R1 . relation = Parent
1

Re relate = Parent



Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Compute
greatgrandparent(ID1,ID2) — ID1

is greatgrandparent of ID2
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Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

Can you compute ancestor(ID1,ID2)
in general?
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R ,XRz

RXRzXRz

How many generation? i
Transitive Closure

R
,XR2X Rs-. X Ry

Note
↳ Not possible &

expressibl
First Order loge = Predicate Logic


