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Exercises: Algebraic Properties of Relational Operations

Define the image of set s on r in terms of other relational operations.

Define r overridden with set t in terms of other relational operations.

Hint: What range of value should be included?

Hint: To be in t’s domain or not to be in t’s domain?
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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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isFunctional(r) ⇔ 

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

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