
Lecture 6 - January 26

Math Review

Relations, Relational Operations



Announcement 

• Lab1 submission due in a week 
+ Help: scheduled office hours & TA
+ tutorial videos
+ problems to solve
+ Study along with the Math Review lecture notes.
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Set of Possible Relations

• Set of possible relations on S and T: 
• Dedicated symbol for set of possible relations on S and T:
• Declare that set r is a relation on S and T:

Example: Enumerate all relations on {a, b} and {2, 4}.
Hint: How many?
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Departure :

toronto, montreal, rancouvers

Destination == beijing, soul, penang 3

airline -Departure - Destination

↳ task:enumerate!



Relational Operations: Domain, Range, Inverse

Exercise: Relate the domains and ranges of r and its inverse.

dom (r) =9asb>C,d,9 of 3

van (V) =9(s7,3,4,5ab3

........

v=G(1sG)s(2,b), (3,2),(4,a), (5,bis(6,C), (ed), (3,8), (353
iv) =1r)

↓ algebrais properties

(1) dom(r) =van(W) () van(v) =dom(rr)



Relational Operations: Image

Exercises
• Image of {a, b} on r?
• Image of {1, 2} on r?
• Image of {1, 2} on the inverse of r?
• Calculate r’s range via an image.
• Calculate r’s domain via an image.
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Relational Operations: Restrictions vs. Subtractions

CabDV =9(asK), (b,2) s(a,4),(b,5)3
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V =(s4V)u(s*r)



Relational Operations: Overriding

Example: Calculate r overridden with {(a, 3), (c, 4)}
Hint: Decompose results to those in t’s domain and those not in t’s domain.
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Problems (don't look at the slides?

(1) Rewrite the relational image vIS]
in terms ofdom/ran andlow

restrictions/subtractions.

E. Rewrite the overriding VAt
in terms of dom/rand andlow

restrictions/subtractions andlow

setoperations.



Lecture 1b

Review on Math: Functions



Functional Property

isFunctional(r) ⇔ 

∀ s, t1, t2 • 
( s ∈ S ∧ t1 ∈ T ∧ t2 ∈ T ) 
⇒ 

( (s, t1) ∈ r ∧ (s, t2) ∈ r ⇒ t1 = t2 )

Q: Smallest relation satisfying the functional property.
Q: How to prove or disprove that a relation r is a function.
Q: Rewrite the functional property using contrapositive.

relation scast), (6.2), assis
-> ↳ a relationO

ESCT
->St)T nota function!

-

each domain
valuesmostche

maps


