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Announcements 

• Reading assignments 

– 7th Edition,  Section 9.1 and pp. 594-601 

– 6th Edition,  Section 8.1 and pp. 541-548 

– 5th Edition,  Section 7.1 and pp. 493-500 

• Upcoming topics 

– Relations 

– Finite State Machines 
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Definition of Relations 

Let A and B be sets,   

A binary relation from A to B is a subset of A  B 

Let A be a set, 

A binary relation on A is a subset of A  A 

Relation Examples 

R1 = {(a, 1),  (a, 2), (b, 1), (b, 3), (c, 3)} 

 

R2 = {(x, y) | x ≡ y (mod 5) } 

 

R3 = {(c1, c2) | c1 is a prerequisite of c2 } 

 

R4 = {(s, c) | student s had taken course c } 
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Properties of Relations 

Let R be a relation on A 

R is reflexive iff (a,a)  R for every a  A 

R is symmetric iff (a,b)  R implies (b, a) R 

R is antisymmetric iff (a,b)  R and a  b implies (b,a)  R 

R is transitive iff (a,b) R and (b, c) R implies (a, c)  R 

/ 

Combining Relations 

Let R be a relation from A to B 

Let S be a relation from B to C 

The composite of R and S,  S  R is the relation  

from A to C defined 

 

S  R = {(a, c) |  b such that (a,b) R and (b,c) S} 



Examples 

(a,b) Parent:  b is a parent of a 

(a,b) Sister:  b is a sister of a 

What is Parent  Sister? 

 

 

What is Sister  Parent? 

S  R = {(a, c) |  b such that (a,b) R and (b,c) S} 

Examples 

Using the relations:  Parent, Child, Brother, 
Sister,  Sibling, Father, Mother express 

 

Uncle:  b is an uncle of a 

 

Cousin:  b is a cousin of a 

Powers of a Relation 

R2 = R  R = {(a, c) |  b such that (a,b) R and (b,c) R} 

 

 

R0 = {(a,a) | a  A} 

 

R1 = R 

Rn+1 = Rn  R 

How is  Anderson related to  Bernoulli? 

How is  Anderson related to  Bernoulli? 
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http://genealogy.math.ndsu.nodak.edu/ 

http://en.wikipedia.org/wiki/Image:Gottfried_Wilhelm_von_Leibniz.jpg
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n-ary relations 

Let A1, A2, …, An be sets.  An n-ary relation on  

these sets is a subset of A1 A2 . . .  An. 

Relational databases 

Student_Name ID_Number Major GPA 

Knuth 328012098 CS 4.00 

Von Neuman 481080220 CS 3.78 

Von Neuman 481080220 Mathematics 3.78 

Russell 238082388 Philosophy 3.85 

Einstein 238001920 Physics 2.11 

Newton 1727017 Mathematics 3.61 

Karp 348882811 CS 3.98 

Newton 1727017 Physics 3.61 

Bernoulli 2921938 Mathematics 3.21 

Bernoulli 2921939 Mathematics 3.54 

Alternate Approach 
Student_ID Name GPA 

328012098 Knuth 4.00 

481080220 Von Neuman 3.78 

238082388 Russell 3.85 

238001920 Einstein 2.11 

1727017 Newton 3.61 

348882811 Karp 3.98 

2921938 Bernoulli 3.21 

2921939 Bernoulli 3.54 

Student_ID Major 

328012098 CS 

481080220 CS 

481080220 Mathematics 

238082388 Philosophy 

238001920 Physics 

1727017 Mathematics 

348882811 CS 

1727017 Physics 

2921938 Mathematics 

2921939 Mathematics 

http://en.wikipedia.org/wiki/Image:Fourier2.jpg
http://upload.wikimedia.org/wikipedia/commons/6/60/Leonhard_Euler_2.jpg
http://en.wikipedia.org/wiki/Image:Gottfried_Wilhelm_von_Leibniz.jpg
http://upload.wikimedia.org/wikipedia/commons/e/e2/Felix_Klein.jpeg
http://en.wikipedia.org/wiki/Image:FriedrichLudwigBauer.jpg
http://en.wikipedia.org/wiki/File:RLipschitz.jpeg
http://en.wikipedia.org/wiki/File:Peter_Gustav_Lejeune_Dirichlet.jpg
http://en.wikipedia.org/wiki/File:Langrange_portrait.jpg
http://en.wikipedia.org/wiki/File:Johann_Bernoulli2.jpg
http://en.wikipedia.org/wiki/File:Jakob_Bernoulli.jpg
http://en.wikipedia.org/wiki/File:Rheticus_George_von.jpg
http://en.wikipedia.org/wiki/File:Nikolaus_Kopernikus.jpg
//upload.wikimedia.org/wikipedia/commons/1/1d/Erhardweigel.jpg
http://en.wikipedia.org/wiki/File:Prof.Cook.jpg
http://en.wikipedia.org/wiki/File:Robertsmith1689-1768.jpg
http://en.wikipedia.org/wiki/File:Isaac_Barrow.jpg
http://en.wikipedia.org/wiki/File:Adam_Sedgwick.jpg
//upload.wikimedia.org/wikipedia/commons/2/29/WilliamHopkins.jpg


Database Operations 

Projection 

Join 

Select 


