
Lecture 9 - Oct. 3

Math Review

Partial Function vs. Total Function
Relational Img vs. Function App
Modelling Decision: Rel, Pfun, Tfun



Announcements/Reminders

• Lab2 due tomorrow at noon
• Guide for Programming Test 1 released



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.
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Partial Functions vs. Total Functions

e.g., { {(2, a), (1, b)}, {(2, a), (3, a), (1, b)} } ⊆ {1, 2, 3} ⇸ {a, b}

e.g., {(2, a), (3, a), (1, b)} ∈ {1, 2, 3} → {a, b}

e.g., {(2, a), (1, b)} ∉ {1, 2, 3} → {a, b}

e.g., {(2, a), (1, b), (3, a), (1, a)} ∉ {1, 2, 3} → {a, b}

r ∈ S ⇸ T ⇔ ( isFunctional(r) ∧ dom(r) ⊆ S )
r ∈ S → T ⇔ ( isFunctional(r) ∧ dom(r) = S )

Exercise: Visualize S ⇸ T vs. S → T

17
-> partial
-> total

set of all possible partial functions
->domcscS vice=S

S

#SeTErESTention
Every function is S=T

SET & rESAT= vE SET

*

a partial func. *** S-T **

·partireadsection
~ ~ S - T

*** ↓
only need tocheck frous.

patal func not total ↳> checkfun S prop.

*

- dissat
·

functprop.



S = El s 2 , 33 u?

T = Ga =
b3 Correcttightest

correct & Eightest O(n2).
v = [((a) + (2b) , (5 ,9)3

D It's correct to sayr is total .
(and most accurate)

& It's correct to saf v is partial
(but not accurate



S = [1 , 23

T = [G +
b
+ (3

v = G(l = a) = (2 , b)3

↳ sat . func · prop. => partial function
-S+T

↳ dom (v) = [1 +33 = S
=> total function
= S -T



Relational Image vs. Functional Application

A function is a relation.

f ∈ {1, 2, 3} ⇸ {a, b}
f = { (3, a), (1, b) }
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Modelling Decision: Relations vs. Functions

Is where_is ∈ Employee <-> Location appropriate?

Is where_is ∈ Employee → Location appropriate?

Is where_is ∈ Employee ⇸ Location appropriate?
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