
Lecture 5 - January 24

Math Review

Relations



Announcement 

• Lab1 submission due in a week 
+ tutorial videos
+ problems to solve
+ Study along with the Math Review lecture notes.



Sets: Exercises

Set membership: Rewrite e ∉ S in terms of ∈ and ¬

Find a common pattern for defining: 
1. = (numerical equality) via ≤ and ≥

 2. = (set equality) via ⊆ and ⊇

S = {1, 2, 3}, T = {2, 3, 1}, U = {3, 2}
S T U
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Is set difference (\) commutative?
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Bidirectional Subset Relations: Programming

/* Return the set of positive elements from input. */
HashSet<Integer> allPositive(HashSet<Integer> input)

Formulate the `allPositive` method using a set comprehension.

S

input =52s3g -1, 45 -23 formulate
allPositing (input) = 92,3,43 x XC input.

21,235463X ↓ vallPositive (input) = [x x > 0 3
notcomplete



Bidirectional Subset Relations: Programming

/* Return the set of positive elements from input. */
HashSet<Integer> allPositive(HashSet<Integer> input)

Say: 
- S denotes the subset all positive elements from `input`.
- Set `output` denotes the return value from `allPositive`.

Formally relate the two sets S and output.

post-condition

input (N))
↳0 output

RIDOUtputCSJS:outtcunsatisfyS(z0) · Whatif only pl is required?eg.4output
· Whatif only42 is required? 2.g.containsin
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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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Lecture 1b

Review on Math: Relations



Set of Tuples

Example: Calculate {a, b} ✘ {2, 4} ✘ {$, &}
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Relation:set of pairs

e.g. Relation on33andsip
SI Sz

attroton
· Is a) a relation on S, and Sz? No!

993 not even a set!

53. Is m2)a relation on S, and S?

↑
0 +i- Is, elements should come firstin the ordered pair
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X
-
· Minimum relation on S, and S2?&-emption!
& ~Maximum relation on S, and S2?SxS2



Given two sets 3 and I
- min relation:
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