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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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Query language

"Information
need

"

"Completeness" ↓
-Everything we need to

say can be expressed
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Relational algebra — select and project
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↑
name (TID , name (Instr))

=> Frame (InsUE



Relational algebra — join

List details of courses o!ered by instructors
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~Instructors offering courses



Procedural VS Declarative

Specify "how" Specify "What"

↓ I

Implantly "What Ignore "how"

you want
"



Relational algebra — join

Instructor→ Teaches
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Relational algebra — join

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

Instructor εϑ Instructor.ID = teaches.ID Teaches — cartesian project with select
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#
To (r,x)

varz



"Natural" join = Vo(r, x rz)
↑

All columns with same name in r&rh
=

have same value

& A2 = Natural join
↑
no O

Output has onlye copy
of common column



Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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NUE - Y .R have

rMr same columns

T year= 2017 (Teaches)
U Myem= 2008 (Teaches Teaches



Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Courses taught in 2017 & 2018

Trouseid(Mazzadteaches)
M

Frounced (Tyen = 201s(teaches)



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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Tonala) E Toil n rout

Gonzal
= Totalv) e East

Trivially 6
- Be careful if O ,On "overlap"



Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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Means what?

r = SiXSz sqrot-INoXI

complement o r ?
setdifferenc

(SXS) ** -
= Informe



Relational algebra — set operations

Union and intersection

Complementation?

Set di!erence
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"Relahre -
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Y1V2
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Courses in Teaches
,
not taught in
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-

is (Teaches)<T(Year 2012 (Teached)



Sets – ordering

Instructor Instructor, unsorted
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Sets – duplicates

Instructor
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↑
dept-name (Instructor

Firs ↓
x



A challenge

List instructors who teach more than one course

Teaches
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course-id

Gfor of in Teaches

Ofor r2 inTeachers

If r . ID = VIID
and

H
. course-IdFrL · nurse - ID

-> recordel



A challenge

List instructors who teach more than one course

Teaches
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which
Teaches A - Teaches

ID= ID A

courseid + courseid
-
which

Check ru r = r



Relational algebra — assignment, renaming

Teaches
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G
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Right = Teaches
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Relational algebra — assignment, renaming

Teaches
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&
Rename operation -> &

Left (Teaches) left. iD -Smight(Teach)
Right .D

1
Renaming left. courseid
either one

# Right . Course-id
is sufficient



Relational algebra — assignment, renaming

Teaches
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In general - can also rename cols

&
left(20 , 22 ,

25
, LSem, (Y)

(Teaches)
um

If omtted,
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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.
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thinkabout this



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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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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Relational algebra — Examples

family(ID,name,gender)

relation(ID1,ID2,relationship)

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