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Size of Sets
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S1=1{3,2,6} Sy={1l,a} S3={2,a,d}

° |SlﬂS2|=|(Z)|=0

o [S1NSs|=[{2}=1

0 15,11 85| = |{a}] = 1

o [S1USUS3| =[{3,2,6,1,a,d}| =6

@ Two steps in total: Pick an element from Sp, then pick an element
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@ Two steps in total: Pick an element from Sp, then pick an element
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o First step: |S1| choices.
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Size of Sets

S1=1{3,2,6} Sy={1l,a} S3={2,a,d}

° |SlﬂS2|=|(Z)|=O

o [S1NSs|=[{2}=1

0 15,11 85| = |{a}] = 1

o [S1USUS3| =[{3,2,6,1,a,d}| =6

@ Two steps in total: Pick an element from Sp, then pick an element
from Ss.

o First step: |S1| choices.

@ Second step: |S2| choices.
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Size of Sets

S1=1{3,2,6} Sy={1l,a} S3={2,a,d}
What are the size of S7 N Sy, S1 N S3, So NSz, S1USy US;3
° |S1mSQ|:|®’:0
o [S1NSs|=[{2} =1
e |SanSs|={a} =1
° |S1USUSs| =|{3,2,6,1,a,d}| =6

Size of Product Set S; x So

@ Two steps in total: Pick an element from Sp, then pick an element
from Ss.

o First step: |.S| choices.
@ Second step: |S2| choices.
e In total: |S7 x S| =|S1| x |Sa.
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Fundamental Counting Principles

Size of Power Set

we have k elements to choose from.
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Fundamental Counting Principles

Size of Power Set

we have k elements to choose from.

@ Choices for the first element: 2.
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The size of power set of S, |S| =k
we have k elements to choose from.
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Fundamental Counting Principles

Size of Power Set

The size of power set of S, |S| =k
we have k elements to choose from.
@ Choices for the first element: 2.

@ Choices for the second element: 2.
o ...
°

Choices for the kt" element: 2.
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Fundamental Counting Principles

Size of Power Set

The size of power set of S, |S| =k
we have k elements to choose from.
@ Choices for the first element: 2.

@ Choices for the second element: 2.
o ...

o Choices for the k" element: 2.

°

Final count: 2
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Fundamental Counting Principles

Inclusion-Exclusion Principle

|S1 USUSs| ={3,2,6,1,a,d}| =6 — General Cases?
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Fundamental Counting Principles

Inclusion-Exclusion Principle

|S1 US2 US| =[{3,2,6,1,a,d}| =6 — General Cases?

|S1US2USs| = |S1|+|S2|+]S3|—|S1NS2|—[S2NS3|—[S1NS3 |+ [S1NS2N S5
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Fundamental Counting Principles

Inclusion-Exclusion Principle

|S1 US2 US| =[{3,2,6,1,a,d}| =6 — General Cases?

|S1US2USs| = |S1|+|S2|+]S3|—|S1NS2|—[S2NS3|—[S1NS3 |+ [S1NS2N S5

|STU...USk = [S1]+ ...+ |Sk|
— ‘51052|—...—|Sk_1ﬁsk|
+ |81052053|+...+|Sk_2ﬂ5k_1ﬂ5k|
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Why counting sets matter?
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Why counting sets matter?

Algorithm /program analysis, complexity, how many steps in the loop?
Optimization, how much computing resource required.
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Fundamental Counting Principles

Q&A
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