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Martin Ziegler, Svetlana Selivanova Total 10 pts

Dongseong Seon, Hyunwoo Lee, Ivan Koswara, Seungwoo Schin

CS204
Fall 2018, Homework #1

Problem 1. 10 pts

Given that Pn(A) = {X|X ∈ P (A), |X| ≤ n}, where |X| is the cardinality of the set X,

a) Prove that Pn(A) ∪ Pm(A) = Pmax(n,m)(A);
b) Prove that Pn(A) ∩ Pm(A) = Pmin(n,m)(A).

Problem 2. 10 pts
Recall the definition of the image f(A) = {f(A)|x ∈ A} covered in the lecture.

a) Given that E is a set of all even natural numbers and f(x) = x
2
, prove that f(E) = N.

b) Given that

f(n) =

{
n
2
, n is even

−n+1
2
, n is odd

prove that f(N) = Z.

Problem 3. 10 pts

Given that E = {1, 2, ..., n} and f(A,B) = |A|
|B| ,

a) Prove that for all subsets A of E, 0 ≤ f(A,E) ≤ 1
b) Prove that f(E, E) = 1.
c) For mutually exclusive subsets A,B of E, show that f(A∪B,E) = f(A,E)+f(B,E)

(Two sets are mutually exclusive when their intersection is empty set.)

Recall axioms of probability you have learned in high school. You might find those familiar.


