
Lecture 6 - Sep 23

Math Review

Constructing All Relations
Domain, Range, Inverse
Image, Restrictions, Subtractions



Announcements/Reminders

• Today’s class: notes template posted
• Event-B Summary Document
• Priorities: 

+Lab1 → Review
+Lab2 → Due: This Tuesday (Sep 23)

• Released:
+ ProgTest guide
+ 2 Practice Tests
+ Lab1 solution



Cardinality of Power Set: Interpreting Formula

• Calculate by considering subsets of various cardinalities.
• Calculate by considering whether a member should be included.
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Relation : set of orderedtuples
relation on S andon

acceptable.
e.g. EdTS
.

e
.g. a relation on 91.2 , 33 and Garb3

9(x-y) X=SxyET3
· Is (l: 9) a relation on Sand T ?

No ! " (1 ,a) is not a set.

· Is 9(1 : a)3 a relation on S and T ? YES
ES ET

· Is 9 (b ,2)3 a relation ? No . order is wrong :
Ri = 9 (1s G)
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(3 , b)3 What is the min relation on Sandi?-R2 = &(b) (1s&)

R1 =Fr
- is the max relation on Sand T?what



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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* Ev veDep.Des x 1r1 =23
Exercise

Departure= 9 toronto , montreal, wancouver

Destination = & beijing , seoul , penangy post

lineDeparture DestinationCD
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12, enumerate those relations with card 2.



StT =P(SXT)



Relational Operations: Domain, Range, Inverse

Exercise: Relate the domains and ranges of r and its inverse.
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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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* a new relation.

v = S=T
s Dr = E(d , v)

s &S t & T (d . v) Ev

"d = 53
domain range

↳erwic*i sA
Each of these operators returns a new relation.



Relational Operations: Restrictions vs. Subtractions
S = 99 = b3
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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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