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Summer’2001



Assignment #2 (Solution key).

Assigned: 05/22,
due: 05/31 in recitation. 


Total 100 pts. 

1. Let P be the set of prime numbers (integers greater then 1 divisible only by 1 and itself), A be the set of even integers and let B be set of positive multiples of 5. The universal is the set of positive integers. Determine the following sets (list all elements if there are 10 or fewer elements; list their 10 smallest elements if they have more than 10)

In accordance with what we are given we have 


P = {2, 3, 5, 7, 11, 13, 17, 19, 23, }

A ={2, 4, 6, 8, 10, …} 

B = {5, 10, 15, 20, 25, 30, 35, …}


U = {1, 2, 3, …} 

a) (2pts) P ( A 
P ( A = {2}

b) (2pts) (A ( B) ( P
 (A ( B) ( P = {4, 6, 8, 10, 12, 14, 15, 16, 18, 20, …}

c) (2pts) ((A ( B)

((A ( B) = {1, 2, 3, 4, 5, 6, 7, 8, 9, 11, …}

d) (2pts) (A(B)((B(A)

{2, 4, 5, 6, 8, 12, 14, 15, 16, 18, …}

e) (2pts) (B(A) ( P
{2, 3, 5, 7, 11, 13, 15, 17, 19, 23, …}

2. Let A, B and C be any three sets. Prove or disprove the following propositions without using Venn diagrams or membership tables:

a) (10pts)(AB) (C  (A( C B( C)

The proposition is false. It can be disproved by the following example:

A = {1, 2}, B ={2, 3}, C = {2, 4}. 

For these sets we have the condition (AB) (C satisfied, since AB ={2}(But never the less neither A = {1, 2} nor B ={2, 3}is a subset of C={2, 4}.
b) (10pts) A ( (B(C)= (A(B) ((A(C)

The proposition is false and should be disproved. Here is one possible counterexample. 

A = {1, 2, 3}, B = {2, 3}, C = {3, 4}. For these sets we have B(C = {3}, 
A ( (B(C) ={1, 2}, A(B = {1}, A(C ={1, 2} and (A(B) ((A(C) = {1}. 

Thus, A ( (B(C) ={1, 2} is not equal to (A(B) ((A(C) = {1.
d) (15pts)If A and (B ( C) are disjoint, then A B( C

Proof. Assume A and (B ( C) are disjoint, i. e. A ( (B ( C) = (. We need to prove that A B( C. We can prove it by contradiction. For this we need to show that if we admit that A Bis not a subset of C, it results in contradiction to assumption that 

A( (B ( C) = (.  So assume that A Bis not a subset of C, i. e. that there exists an element x, such that x ( A Band x( C. Then for this x we have  (x (A ( x (B) ( x( C by definition of . By commutative and associative properties of ( we can imply that 

x (A ( (x (B ( x( C), i. e. x (A ( x ((B ( C) by definition of set difference. But this contradicts to the assumption that A ( (B ( C) = ( (i.e. contradicts to the assumption that there is no elements that belong to A and to B ( C ). Thus, this contradiction proves that A B( C follows from A ( (B ( C) = (.

3. (10pts) The symmetric difference of two sets is defined as A(B = (A – B)((B – A). Use membership table to prove associative law for symmetric difference:  

A((B( C) = (A(B) ( C.
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Since the columns for A((B( C) and (A(B) ( C, two sets are proved to be equal.

4. (15pts) Suppose A and B are sets. Prove or disprove that 

Power(A)( Power(B)=Power(A (B)

Proof. We need to prove i) Power(A)( Power(B)( Power(A (B) and 

ii) Power(A (B) (Power(A)( Power(B)

i) Take arbitrary element x from Power(A ) ( Power(B), x( Power(A)( Power(B). We need to prove that x( Power(A (B). By definition of (, x( Power(A)( Power(B) is equivalent to x( Power(A)( x( Power(A). By the definition of a power set it is equivalent to x (A Cx (B. By subset definition it means that for any y, 

y(x (y ( A ( y ( B, i.e. y(x (y ( (A(B), or x( A(B. By the definition of a power set x( A(B( x ( Power(A(B).

ii) Take arbitrary element x from Power(A(B) to prove that x(Power(A)(Power(B). By the definition of a power set x ( Power(A(B) ( x ( A(B. Since A(B (A and A(B (B, x ( A(B ( x ( A and x ( B. By the definition of a power set it means, that x ( Power(A) and x( Power(B). By the definition of ( it implies that x(Power(A)(Power(B).

5. Three foreign languages, French, Spanish and German are offered at UCF in summer. In a group of students participating in a survey, 95 study either French or Spanish or German. Of these, 40 students study French, 50 study Spanish and 12 study both, French and Spanish. 77 students study either Spanish or German, but only 13 study both, Spanish and German. It was found that 60 students do not study German and 5 students study all three languages. Find the number of students from a group participated in a survey, that 

We are given: |F(S(G|=95, |F|=40, |S|=50, |F(S|=12, |S(G|=77, |S(G|=13, |(G|=60, |F(G(S|=5. 

a) (2pts) study French and German, but do not study Spanish; 

10

b) (2pts) study French and Spanish, but do not study German; 

7

c) (2pts) study only Spanish;

30

d) (2ptd) study German and Spanish, but do not study French;

8

e) (2pts) study only French;

18

f) (2pts) study only German;

17

g) (2pts) do not study any of three languages.

5

6. Consider the set A ={1, 2, 3, 4, 5, 6, 7, 8, 9, 10}. Find the number of subsets of A satisfying each of the following property:

a) (2pts) are nonempty;

210 (1

b) (2pts) are proper;

210 (1

c) (2pts) are nonempty and proper;

210 (2

d) (3pts) do not contain even numbers;

25
e) (3pts) contain all prime numbers of A;

26
f) (3pts) have cardinality 3 and do not contain odd numbers;

C (5, 3)=10

g) (5pts) have 5 as the largest element;

24
h) (6pts) the largest element in a subset is greater than 5;

25+26+27+28+29=210 ((1+20+21+22+23+24)=992.

