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Relational algebra — select and project

m List instructors from Physics
department with salary above 90,000

‘U/dept,name :“Physics“( Instructor)
/\ T,
/ salary > 90000

—e,

Plectre s\tu.l-wc

ID ‘ name | dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000

W Einstein Physics I5000
37343 T EIsaid History 60000

~ Gold Physics 87000 |
75505 | Katz Comp. Sc1. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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m List instructors from Physics
department with salary above 90,000

m List names of instructors

Tname (Instructor)

/

Ph\r)cd’

Madhavan Mukund

ID name dept_name ‘ salary |
10101 J| Srinivasan § Comp. Sci. | 65000
12121 || Wu Finance 90000
15151 || Mozart Music 40000

222221| Einstein Physics 95000
32343 ]| El Said History 60000
33456 || Gold Physics 87000
45565 || Katz Comp. Sci. | 75000
58583 || Califieri History 62000
76543 || Singh Finance 80000
76766 | Crick Biology 72000
83821 || Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
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Relational algebra — select and project

m List instructors from Physics
department with salary above 90,000

m List names of instructors

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

Tname (0 dept_name = Physics (Instructor))

A
salary > 90000

Madhavan Mukund RDBMS and SQL

1D ’ name

dept_name ‘ salary

10101 | Srinivasan
12121 | Wu

15151 Mozart
22222 | Einstein
32343 | El Said
33456 | Gold
45565 | Katz
58583 | Califieri
76543 | Singh
76766 | Crick
83821 | Brandt
98345 | Kim

Comp. Sci. | 65000
Finance 90000
Music 40000
Physics 95000
History 60000
Physics 87000
Comp. Sci. | 75000
History 62000
Finance 80000
Biology 72000
Comp. Sci. | 92000
Elec. Eng. 80000
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Relational algebra — select and project

m List instructors from Physics
department with salary above 90,000

m List names of instructors

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

¥ v Gmndr Sw

Tnamel( (Instructor))

7 dept_name = Physics
A
salary > 90000
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1D ’ name

dept_name ‘ salary

10101 | Srinivasan
12121 | Wu

15151 Mozart
22222 | Einstein
32343 | El Said
33456 | Gold
45565 | Katz
58583 | Califieri
76543 | Singh
76766 | Crick
83821 | Brandt
98345 | Kim

Comp. Sci. | 65000
Finance 90000
Music 40000
Physics 95000
History 60000
Physics 87000
Comp. Sci. | 75000
History 62000
Finance 80000
Biology 72000
Comp. Sci. | 92000
Elec. Eng. 80000
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Relational algebra — join

m List details of courses offered by instructors

’ 1D ‘ name | dept_name ‘ salary ‘
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000

| ID ‘ course_id | sec_id ‘ semester | year |
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 | Spring 2017
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Relational algebra — join

m Instructor x Teaches -~ ‘g ( ) , ]
SxT stb) | ceS, tel

Instructor.ID | name dept_name | salary |teaches.ID | course_id | sec_id | semester | year
10101 Srinivasan| Comp. Sci. | 65000 (L0101 CS-101 1 Fall 2017

10101 Srinivasan| Comp. Sci. | 65000 10101 CS-315 1 Spring | 2018

10101 Srinivasan| Comp. Sci. | 65000 10101 (CS-347 1 Fall 2017

X 10101 Srinivasan| Comp. Sci. | 65000 [9%12121 FIN-201 1 Spring | 2018
10101 Srinivasan| Comp. Sci. | 65000 15151 MU-199 1 Spring | 2018

10101 Stinivasan| Comp. Sci. | 65000 22222 | PHY-101 1 Fall 2017

12121 Wu Finance 90000 10101 CS-101 | Fall 2017

12121 Wu Finance 90000 10101 CS-315 1 Spring | 2018

12121 Wu Finance 90000 10101 CS-347 1 Fall 2017

12121 Wu Finance 90000 12121 FIN-201 1 Spring | 2018

12121 Wu Finance 90000 15151 MU-199 1 Spring | 2018

12121 Wu Finance 90000 22222 | PHY-101 1 Fall 2017
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Relational algebra — join

B O |npstructor.ID = teaches.ID(lnStructor X Teaches)

76766 | Crick Biology 72000 | 76766 | BIO-101
76766 | Crick Biology 72000 | 76766 | BIO-301
83821 [Brandt | Comp.Sci. | 92000 | 83821 |CS-190
83821 |Brandt | Comp.Sci. | 92000 | 83821 [CS-190
83821 |Brandt | Comp.Sci. | 92000 | 83821 |CS-319
98345 [Kim Elec. Eng. | 80000 | 98345 | BE-181

Summer| 2017
Summer| 2018
Spring | 2017
Spring | 2017
Spring | 2018
Spring [ 2017

Instructor.ID | name dept_name | salary |teaches.ID | course_id | sec_id | semester| year
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-101 1 Fall 2017
10101 Srinivasan| Comp. Sci. | 65000 [ 10101 | CS-315 1 |Spring | 2018
10101 Srinivasan | Comp. Sci. | 65000 10101 CS-347 1 Fall 2017
12121 Wu Finance 90000 12121 FIN-201 1 Spring | 2018
15151 Mozart Music 40000 15151 MU-199 1 Spring | 2018
22299 Einstein | Physics 95000 22222 PHY-101 1 Fall 2017
32343 ElSaid | History 60000 32343 | HIS-351 1 [Spring |2018
45565 Katz Comp. Sci. | 75000 45565 CS-101 1 Spring | 2018
45565 Katz Comp. Sci. | 75000 45565 CS-319 1 Spring | 2018

1
1
1
2
2
1
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Relational algebra — join

teaches ID leaches — cartesian project with select

m Instructor < |nstructor§é S

InstructorID |ypame dept_name | salary |‘eaches.ID course_id | sec_id | semester | year
Srinivasan| Comp. Sci. | 65000 | TOTOT | CS-101 T

10101 Srinivasan| Comp. Sci. | 65000 10101 CS-315 1 |Spring |2018
10101 Srinivasan| Comp. Sci. | 65000 10101 CS-347 1 |Fall 2017
12121 Wu Finance 90000 12121 FIN-201 1 Spring [ 2018
15151 Mozart | Music 40000 15151 MU-199 1 Spring | 2018
22222 Einstein | Physics 95000 22222 PHY-101 1 Fall 2017
32343 ElSaid | History 60000 32343 | HIS-351 1 [Spring |2018
45565 Katz Comp. Sci. | 75000 45565 CS-101 1 Spring | 2018
45565 Katz Comp. Sci. | 75000 45565 CS-319 1 Spring | 2018
76766 Crick Biology 72000 76766 BIO-101 1 Summer| 2017
76766 Crick Biology 72000 76766 BIO-301 1 Summer| 2018
83821 Brandt Comp. Sci. | 92000 83821 CS-190 1 Spring | 2017
83821 Brandt Comp. Sci. | 92000 83821 | CS-190 2 | Spring | 2017
83821 Brandt Comp. Sci. | 92000 83821 CS-319 2 | Spring | 2018
98345 Kim Elec. Eng. | 80000 98345 EE-181 1 Spring | 2017

Nokwrok

<

o
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Relational algebra — set operations

(owrse m bt years eopears onct

| D ‘ course_id | sec_'id ‘ semelF ‘ year

m Union and intersection

10101 | Cs-101 Fall 2017
(pwmses m ?,olﬂ» 20\¢ 10101 | CS-315 Spring | 2018
10101 | CS-347 Fall 2017

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

- 12121 | FIN-201
.(rw 07T ( u‘"““‘)) 15151 | MU-199
umu 22222 | PHY-101
C ) 32343 | HIS-351
_ (ke ) 45565 | CS-101
(,TW —'ZOIC 45565 | CS-319
76766 | BIO-101
76766 | BIO-301
83821 | CS-190
‘ﬁ' 1P Cf) 83821 | CS-190
V04 83821 | CS-319

98345 | EE-181

Cows. A

Qt"bw %07 » 2018

C (") =

On Vo, Teavhe
TrL Cﬁ;(.«r)) et

JENE NG Y NG G GGG VG U HGG
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Relational algebra — set operations

| D ‘ course_id | sec_id ‘ semester ‘ year |

m Union and intersection

10101 | CS-101 Fall 2017
) 10101 | CS-315 Spring 2018
Boh" ™ Zo]')' L " 20' 2 10101 | CS-347 Fall 2017

12121 | FIN-201
15151 | MU-199

Spring 2018
Spring 2018

() 22222 | PHY-101 Fall 2017
q 32343 | HIS-351 Spring 2018
91 AOL ° 45565 | CS-101 Spring 2018

45565 | CS-319
76766 | BIO-101
— ('0" - 76766 | BIO-301

Y‘) CQ‘ 83821 | CS-190
"L 04( ) N “o oy({)) 83821 | CS-190

83821 | CS-319
98345 | EE-181

Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

—_ NN e L
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Relational algebra — set operations

| D ‘ course_id | sec_id ‘ semester ‘ year |

m Union and intersection

10101 | CS-101 Fall 2017

m Complementation? 10101 | CS-315 Spring | 2018
10101 | CS-347 Fall 2017

12121 | FIN-201 Spring | 2018

no k (r) 15151 | MU-199 Spring | 2018

22222 | PHY-101 Fall 2017

32343 | HIS-351 Spring | 2018

q 45565 | CS-101 Spring 2018

o 45565 | CS-319
76766 | BIO-101

q:'w-.uw (W) 76766 | BIO-301
83821 | CS-190

3 ' 83821 | CS-190

ML vews n Bble ek de't | 50| C
i 98345 | EE-181

mahk  tnadihn

Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

JENE NG Y NG G GGG VG U HGG
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Relational algebra — set operations

i ‘e g\ $¢T‘l | D ‘ course_id | sec_id ‘ semester ‘ year |

m Union and intersection

/ 10101 | CS-101 Fall 2017

m Complementation? 10101 | CS-315 Spring | 2018
10101 | CS-347 Fall 2017

= Set difference S \NT 12121 | FIN-201 Spring | 2018

Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

’ 15151 | MU-199
""23&' £ 22222 | PHY-101
32343 | HIS-351
45565 | CS-101
45565 | CS-319
76766 | BIO-101
76766 | BIO-301
83821 | CS-190
83821 | CS-190
83821 | CS-319
98345 | EE-181

JENE NG Y NG G GGG VG U HGG

fvin \ Primes %u‘g
Ranew \ Sven {35 20 -
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Relational algebra — set operations

m Union and intersection
m Complementation?

m Set difference

S

| D ‘ course_id | sec_id ‘ semester ‘ year |
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017
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Relational algebra — set operations

| D ‘ course_id | sec_id ‘ semester ‘ year |

m Union and intersection

10101 | CS-101 Fall 2017
m Complementation? 10101 | CS-315 Spring 2018
10101 | CS-347 Fall 2017

12121 | FIN-201
15151 | MU-199

COWQ,s (171 “’npslv\" n.} 0¥ 22222 | PHY-101

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

m Set difference

32343 | HIS351
45565 | CS-101
45565 | CS:319
(Té‘d“) \ 76766 | BIO-101
76766 | BIO-301
83821 | CS-190

(T 83821 | CS-190
u,d‘. 83821 | CS-319

TC

towree-1d

JENE NG Y NG G GGG VG U HGG

98345 | EE-181

‘WM Jid (‘T[W‘bul?
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Relational algebra — set operations

| D ‘ course_id | sec_id ‘ semester ‘ year |

m Union and intersection

10101 | CS-101 Fall 2017
m Complementation? 10101 | CS-315 Spring 2018
10101 | CS-347 Fall 2017

12121 | FIN-201
15151 | MU-199

22222 | PHY-101
w0 W Wit D18 32343 | HIS-351
45565 | CS-101
45565 | CS-319

76766 | BIO-101
T (G- f) TF (r fj) 76766 | BIO-301
¢ 9'(') N ¢ 07’(' 83821 | CS-190
83821 | CS-190
83821 | CS-319

98345 | EE-181

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

m Set difference

JENE NG Y NG G GGG VG U HGG
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Sets — ordering

Madhavan Mukund

1D name dept_name salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
33456 | Gold Physics 87000
45565 | Katz Comp. Sci. | 75000
58583 | Califieri History 62000
76543 | Singh Finance 80000
76766 | Crick Biology 72000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. 80000
Instructor

Came velahon,

RDBMS and SQL

| D ‘ name dept_name ‘ salary |
22222 | Einstein Physics 95000
12121 | Wu Finance 90000
32343 | El Said History 60000
45565 | Katz Comp. Sci. | 75000
98345 | Kim Elec. Eng. 80000
76766 | Crick Biology 72000
10101 | Srinivasan | Comp. Sci. | 65000
58583 | Califieri History 62000
83821 | Brandt Comp. Sci. | 92000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
76543 | Singh Finance 80000

Instructor, unsorted

L, Lecture 3, 29 Aug 2024 6/11



Sets — duplicates

L| st Au JLPts | ID ‘ name | dept_name ‘ salary |
10101 | Srinivasan | Comp. Sci. | 65000
12121 | Wu Finance 90000
T[Ih?‘- WS ([KSWW) 15151 | Mozart Music 40000
22222 | Einstein Physics 95000
32343 | El Said History 60000
gB'Vh-A« L:, &l(*‘ Wt 33456 | Gold Physics ) | 87000
&O 45565 | Katz Comp. Sci.x| 75000
e 58583 | Califieri History Y 62000
Cs 76543 | Singh Finance ¥« 80000
cS 76766 | Crick Biology 72000
€£ 83821 | Brandt Comp. Sci.| 92000
FI 98345 | Kim Elec. Eng. 80000
F'w-e Instructor
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A challenge

‘ ID ‘ course_id ‘ sec_id ‘ semester | year I

m List instructors who teach more than one course

\/ 10101 | CS-101 Fall 2017
10101 | CS-315 Spring 2018
Fall 2017

10101 | CS-347

Q—-’ l'U. NG U ‘n \ 12121 | FIN-201
/ | 15151 | MU-199

22222 | PHY-101

< 32343 | HIS-351
wcf j;ln 45565 | CS-101
45565 | CS-319
76766 | BIO-101

76766 | BIO-301

Teadhe N‘TW X |4

83821 | CS-319

M IM 98345 | EE-181 —
Lebg 1y - RgW.\D A Lk Guvie.d # Raght- Crnec ™

Spring 2018
Spring 2018
Fall 2017
Spring 2018
Spring 2018
Spring 2018
Summer | 2017
Summer | 2018
Spring 2017
Spring 2017
Spring 2018
Spring 2017

—_ RO N b e b e b e e e e e e
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ra — assignment

hﬁ@&' & Teades k‘ges
Pkt & Teachem

Rl
Lefr m Left- b= Rght- 1D 9

A
L&t. Gowrs-d ¢ R«a“’ brwrte I{

Madhavan Mukund RDBMS and SQL

‘ ID ‘ course_id ‘ sec_id ‘ semester | year I
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017

Teaches
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ra — assignment

Mﬁ - % 'V'g
gw(Tu,dq.s)

M g 0= ggen
A

Lt - Goueid # Rshi. bl

Gog (s

Madhavan Mukund RDBMS and SQL

‘ ID ‘ course_id ‘ sec_id ‘ semester | year I
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018

CS-190 1 Spring 2017

CS-190 2 Spring 2017

83821 | CS-319 2 Spring 2018

98345 | EE-181 1 Spring 2017
Teaches
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lefe (Db jawge.id-L ) -

Madhavan Mukund

ra — assignment

chuwj CAun abho rnens wlum
<

s

RDBMS and SQL

‘ ID ‘ course_id ‘ sec_id ‘ semester | year I
10101 | CS-101 1 Fall 2017
10101 | CS-315 1 Spring 2018
10101 | CS-347 1 Fall 2017
12121 | FIN-201 1 Spring 2018
15151 | MU-199 1 Spring 2018
22222 | PHY-101 1 Fall 2017
32343 | HIS-351 1 Spring 2018
45565 | CS-101 1 Spring 2018
45565 | CS-319 1 Spring 2018
76766 | BIO-101 1 Summer | 2017
76766 | BIO-301 1 Summer | 2018
83821 | CS-190 1 Spring 2017
83821 | CS-190 2 Spring 2017
83821 | CS-319 2 Spring 2018
98345 | EE-181 1 Spring 2017

Teaches

RDBMS-SQL, Lecture 3, 29 Aug 2024 9/11



Relational algebra — Examples

Instructor (ID,name,dept_name,salary)
m Find all faculty members from Physics W?\u !\ \u&hl o

who earn more than at least one faculty

member from Comp.Sci. Cu\wwms one M‘J
L I

Td _\ A
! ¢JL“'&T.U\lnn.g, -2 = (:f;
A
Qddm-' > S“"”:"Z
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Relational algebra — Examples

Instructor (ID,name,dept_name,salary)

T - @ P (lud‘r)
\= all-,‘ﬂm‘ l\1s\¢s
m Find all faculty members from Physics
who earn more than at least one facult

member from Comp.Sci.

=X
W‘&—‘QIﬂ N M-l 78&“43"& b)

Nowe -

L aul

T, = gt voun - €8 (lnatr)
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Relational algebra — Examples

Instructor (ID,name,dept_name,salary)

m Find all faculty members from Physics ZH b

who earn more than every faculty ﬂ MM"»\’ m

member from Comp.Sci.

’p(‘J e \ Lisv Pl\j fac wilh talany
€ ok lowk e & J—’ac
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Relational algebra — Examples

Instructor (ID,name,dept_name,salary)

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

Exercice
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Relational algebra — Examples

family (ID,name,gender)

relation(ID1,ID2,relationship) P L ‘ (l_u‘.

V
m Compute the relation 3

sister(ID1,ID2) — ID1 is a sister of

T‘-(D\ (&w“‘lﬁ W D=1ID, ’>
nb' A

yowiu = F

mlAtwva\-f - g\“\n
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Relational algebra — Examples

family (ID,name,gender)

relation(ID1,ID2,relationship) R
\ & rd“"l'h

m Compute grandparent (ID1,ID2) —

ID1 is grandparent of ID2 0-1, & fM'L«\

R,. 1>, = Ry
R MR, 11Dy = Ry 1Dy
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Relational algebra — Examples

family (ID,name,gender)
relation(ID1,ID2,relationship)

m Compute
greatgrandparent (ID1,ID2) — ID1
is greatgrandparent of ID2
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Relational algebra — Examples

family (ID,name,gender) R
relation(ID1,ID2,relationship) R\’ﬂ 2z

m Can you compute ancestor (ID1,ID2)

in general? ’ K\‘ﬁal * 23

“‘w m,“,l W ,‘
Ivansiwe Uosure Rch,x Ry - xRy
Nﬂ‘ faS‘tL‘L .

Q,WQ\LL F\Yﬁ" Ordw Lﬂao_ _ e)’f_dﬂ_ahbs\\b
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