Homework 8

November 11, 2019

Deadline

Due: November 20, 2019, 23:59. Good luck!

Problem 1

Let universal set £ = {1,2,3,4,5},set A = {1,4}, B ={1,2,5}, C = {2,4}, calculating
the sets:

1. AuU-B
2. (AnB)U-C
3. (AuB)& C

4. P(A) - P(B)

Problem 2

Let A, B and C' be sets. Prove that:

—_

. A®B=(AUuB)N(BUA)

2. (A—B)—-CCA-C

3. (B—AU(C-A) =(BUC)—A
4. UP(4) = A

5. U(AUB) = (UA)U(UB)

Problem 3

Definition 9.5.1 Transitive Set :A set of sets A is called transitive set if any element

of A’s element is an element of A, or :

A is a transitive set & (Vz)(Vy)((zr e yAy € A) — z € A)



For example A = {2, {@},{2,{2}}} is a transitive set. Prove that:

A is a transitive set & U ACA

Problem 4

Let A, B and C' be sets. Prove that:
1. ACCABCC& AUBCC
2. A=B& ACBABCA
3. PLA)CP(B)=< ACB
4. P(A)=PB)< A=B

5. ACB=||JACUB

Problem 5

Definition 9.7.2 Singular Set: A set A is called singular set if there exists an infinite
sequence of A’s elements, Ag € A, A; € A, A € A,..., A, € A, ...(not necessarily distinct)
such that:

€A1 €A E.EA EA €A

Prove that:
1. If 2 € z, then {z} is a singular set.

2. There don’t exist set A and B such that (A € BA B € A). (Tips: Constructing a
singular set based on A and B and using theorem 9.7.9)
Problem 6

Let A be a set, prove that {A} is a set :
1. Using the axiom of paring.

2. Without using the axiom of paring.

Problem 7

Let A be a set of sets and |A| = n(n > 0). Prove that:

JAl>n = (340)(4g € AN 4| > 1)



Problem 8

Find the number of integers such that 1 < z < 2019 and =z is relatively prime to 2020.

Problem 9
Prove that:
1. [0,1] = [a,b], where a < b,a € R and b € R

2. [0,1] ~R



