n-ary Relations and Their
Applications

Rosen 8.2

n-ary relations

We can have relation between more than just 2 sets

A binary relation involves 2 sets and can be described by a set of pairs
A ternary relation involves 3 sets and can be described by a set of triples

An n-ary relation involves n sets and can be described by a set of n-tuples

Relations are used to represent computer databases

Alsc used to represent constraintsl

n-ary relations n-ary Relations

Let A A, A besets

Ann-aryrelationisasubset of thecartesian product A x A, x---x A
Thesets A, A+, A, arethedomains of therelation

Thedegreeof therelationisn

n-ary relations An example n-ary Relations

Let Rbetherelationon Nx N x N consistingof triples
(a,b,c)suchthata<b<c

Note: N is the set of natural numbers {0,1,2,3,..}

R={(012),(013).--,(0.23),(0.24),---,(1,23),--}

(243 0R

‘ The domains of the relation are the set of natural numbers ‘

Note: R could be considered as cn extensioral representation of the

finite and really quite small

n-ary relations An example n-ary Relations

Let Rbetherelationon N xZ x N x Z consistingof 4-tuples
(a,b,c,d)suchthat(a+b#c+d)J(a+b+c+d =0)

Note: N is the set of natural numbers {0,1,2,3,..}
Z is the set of integers{...-2,-1,0,1,2,..}

The relation has degree 4

Note: R could be cansidered as an extensional representation of the
rernary relation a<b-c, assum ing domains are finite and really uite smll

Relational databases

Database is made up of records.
Typical operations on a database are

- find records that satisfy a given criteria
+ delete records

+ add records

+ update records

Some everyday databases
+ student records

« health records

« tax information

« telephone directories

+ banking records

Databases may be represented
using the relational model
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Relational databases The relational data model

Database made up of records, they are n-tuples, made up of fields

Student record might look as follows

(name,metricNo,faculty gpa)

gpa is an attribute

/

(Jones, 200401986 ,Arts,4.9)

(Lee, 200408972 ,Science,3.6)
(Kuhns, 200501728 Humanities,5.0)
(Moore,200308327,Science 5.5)

relations (in relDB) also called tables

Relational databases The relational data model

Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 3.45
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 3.49
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

primary key:

An attribute/domain/column is a primary key when

the value of this attribute uniquely defines tuples

i.e. no two tuples have the same value for that attribute

Name cannot be a primary key, neither can Dept or 6PS
metricNo is a primary key

Relational databases The relational data model

Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 345
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 3.49
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

Attributes: name, metric No, Dept and GPA

Example from the book

Relational databases The relational data model

Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 345
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 3.49
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

The current collection of n-tuples (records) in the relation (table)
is called the extension of the relation

The permanent aspects of the relation (table) such as the attribute names
is called the intention of the relation




Relational databases

Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 3.45
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 3.49
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

A composite keyis a combination of attributes
That uniquely define tuples

The relational data model

Relational databases Selection Operations on n-ary relations
Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 3.45
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 3.49
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

Let Rbean n—aryrelation and C a condition that elementsin R must satisfy.
Theselectionoperator S, maps Rto thenew n—ary relation of all
n-—tuplesfrom R that satisfy theconditionC

Relational databases Projection Operations on n-ary relations
Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 3.45
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 3.49
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

The projectionP; ., where i, <i, <---<i

mapsthen—tuple(a,,a,, -+, a,) tothem-tuple
(a,,a,,-,a )wheremsn

It strips out specific columns

Relational databases Selection Operations on n-ary relations

Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Adams 888323 | Physics 3.45

Let Rbeann-ary relation and C a condition that elementsin Rmust satisfy.
al Chou 102147 | Computer Science | 3.49
n-tuplesfrom Rthat satisfy thecondition C Goodfriend | 453876 Mathematics 3.49
Rao 678543 | Mathematics 3.90
// Stevens 786576 | Psychology 299

Apply theselection operator S,
where Cis the condition GPA > 3.45
Name metricNo | Dept GPA
Ackermann | 231455 | Computer Science | 3.88
Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 349
Rao 678543 | Mathematics 3.90
Relational databases Projection Operations on n-ary relations

Name metricNo | Dept GPA
The projectionP, ; where i, <i, <--+<i, [ Ackermann | 231455 | Computer Science | 3.88
mapsthen—tuple(a,,a,,-+,a,) tothem~-tuple | Adams 888323 | Physics 3.45
(3“ \a,, am) wherem< n Chou 102147 | Computer Science | 3.49
Goodfriend | 453876 | Mathematics 349
Rao 678543 | Mathematics 3.90
Stevens 786576 | Psychology 2.99

/

Apply theprojection P, = A
Ackermann 3.88

\ Adams 345

- Chou 349

Goodfriend 3.49

Reo 3.90

Stevens 2.99

Relational databases Join Operations on n-ary relations
Legturer | Dent Course Dent Course | Room | Time
Gz | Zooloy E3 Compuiter Saence | 518 | N&2l | 1400
oz | zooloy a2 Mahemaics |575 | Ns02 | 1500
Faber | Poychology s01 Mahemaics |61 | Ns21 {1600
Faber | Poychology 617 Physics 54 |BSS [1600
Grammer | Physics 504 Pychology 501 | AL00 [1500
Grammer | Physics 551 Poychology 67 | A0 1100
Rosn | Computer Science | 518 Zoology 3% | AL00 0900
Rosn | Mahematics | 575 Zoology 42 | A100 0800

The join operator J,(R, S) whereRand Sarem~—ary and n - ary relations
respectively and p< mand p < ndeliversanew relation of degreem+n-p
such that thefirst m— p attribx Rand thelast n— b

from ing p attributes h p.534 Defn 4)

Joins two tables/relations together, matching up on specific attributes




Relational databases

Join

Lecturer [ Dept Course
Cruz | Zoology E3
Cruz | zoology 412
Faber | Poychology 501
Faber | Poychology 617
Grammer | Physics 544
Grammer | Physics 551
Rosen | Computer Science | 518
Rosen 575

Operations on n-ary relations

Dept Course | Room | Time
Computer Sence [ 518 | N521 | 1400
Mahemaics | 575 | N2 | 1500
Mahemaics |61 | Ns21 1600
Physics 544 [B505 1600
Peychology 501 [A100 [1500
Peychology 617 |A110 [1100
Zoology 35 |A100 [00.00
Zoology 412 | A100 | 0800
Relation £

Lecturer | Dept Course | Room | Time
Cuz | Zoology 3/ | AI00 | 09.00
Cuz | Zoology 412 |A100 0800
Feber | Psychology 501 [A100 [1500
Feber | Psychology 617 |A110 [1100
Grammer | Physics 544 |B505 1600
Rosen | Computer Science | 518 | NS21 1400
Rosen | Mahematics | 575 | Ns02 | 1500

Explain the previous slide

Explain how what we do differs from what will
be presented in IM2




