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Sets

1. Let U is all real numbers and consider the following sets, which are intervals of real numbers:

 A =[1,3)={x | 1( x <3 }

B = (2, 4]={x | 2< x ( 4 }
C = (((, 5) ={ x | x < 5)
Express the following sets as intervals, or unions of disjoint intervals:

a) ( C

( C = {x | x ( 5 }

b) A ( B

A ( B = { x |1( x ( 2 }

c) A ( C

A ( C= (
d) C ( A 

C ( A= { x | x < 1 or 3 ( x <5 }

e) A ( B 

A ( B = {x | 1< x <3 }

f) A ( B 

A ( B = {x | 1( x ( 4 }

2. Prove or disprove that for any sets A, B, C 
a) A ( B ( A ( B =(A ( B) ( (B ( C) 

A ( B ( A ( B = {x | x ( A ( B ( x( A ( B}..………by definition of the set difference



= {x | x ( A ( B ( ( (x( A ( B)}..……………………by definition of (


= {x | (x( A ( x( B) ( ( (x(A ( x(B)}..………by definition of ( and (


= {x | (x( A ( x( B) ( (x(A ( x(B)}..………………by DeMorgan’s law


= {x | [x( A( (x(A ( x(B)] ( [x( B ( (x(A ( x(B)]}.… distributive law



= {x | [(x( A( x(A) ( (x( A(  x(B)] ( [(x( B ( x(A) ( (x( B ( x(B)]}










    by distributive law



= {x | [F ( (x( A( x(B)] ( [(x( B ( x(A) ( F]}………… by inverse law



= {x | (x( A( x(B) ( (x( B ( x(A) }……………………..by identity law


= {x | (x( A ( B) ( (x( B ( A) }……………by definition of set difference


= {x | x((A ( B) ( (B ( A) }…………………………….by definition of (


(A ( B) ( (B ( A)
b) if A ( B and ((B(C) , then ((A ( C)
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The Venn diagram shows an example of sets A, B and C, for which A ( B and ((B(C), but A ( C. 

The following counterexample disproves the proposition that if A ( B and ((B(C), then ((A ( C):

A ={1}, B ={1, 2}, C ={1, 3}. Here A ={1}( B ={1, 2}, and ((B(C), but 

 A ={1}( C ={1, 3}.
c) if A(B(C, then A (C and B(C 

The following counterexample disproves the proposition “if A(B(C, then A (C and B(C”:

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

Here A(B ={2}(C , but  ((A ( C) and ((B (C)

d) (A(C)( (C(B)=(
Proof by contradiction. Assume (A(C)( (C(B) ≠ (, i. e. there exists at least one element x ( (A(C)( (C(B). Then, by definition of intersection we have for this x: x ( (A(C) ( x ( (C(B) (by definition of (). 

By the definition of set differences it implies that x ( A( x ( C ( x( C( x(B.

By associative law it implies that x ( A( (x( C ( x ( C) ( x(B, or 

x ( A( F ( x(B (by inverse law), that results to False. 

Thus, the assumption that (A(C)( (C(B) ≠ ( leads to contradiction. So, it proves that (A(C)( (C(B)=(
3. Write down the power set for each of the following sets:

a) {x, y, z, w}

Power({x, y, z, w}) = {(, {x}, {y}, {z}, {w}, {x, y}, {x, z}, {x, w}, {y, z}, {y, w}, {z, w}, {x, y, z}, {x, y, w}, {x, z, w}, {y, z, w}, {x, y, z, w}}

b) {a, {a, b}}

Power({a, {a, b}}) = {(, {a}, {{a, b}}, {a, {a, b}}}

c) (
Power(() = {(}

d) {(}

Power({(}) = {(, {(}}

e) {{a}, (}

Power({{a}, (}) = {(, {(}, {{a}}, {{a}, (}}

4. Suppose A and B are sets. Prove or disprove that 

a) Power (A (B) ( Power(A)(Power(B)

It is false, since (( Power (A (B), but (( Power(A)(Power(B). (By the way, any nonempty subset of Power(A (B) belongs to Power(A)(Power(B), but never the less the proposition should be disproved)

b) Power(A)(Power(B) ( Power (A (B) 

This is false. To disprove take a counterexample: A = {1, 2}, B = {2, 3}, Power(A) = {(, {1}, {2}, {1, 2}}, Power(B) = {(, {2}, {3}, {2, 3}},

Power(A) ( Power(B) = {{1}, {1, 2}}, A (B = {1}, Power (A (B )={(, {1}}.

Thus, {1, 2}( Power(A) ( Power(B), but {1, 2}( Power (A (B ), so ([Power(A)(Power(B) ( Power (A (B)].
5. p 137, #8 For A ={1, 2, 3, 4, 5, 6, 7}, determine the number of 

a) subsets of A

27=128

b) nonempty subsets of A

127

c) proper subsets of A

127

d) nonempty proper subsets of A 
126

e) subsets of A containing three elements

C(7, 3)=7!/(4!(3!) = 35

f) subsets of A containing 1 and 2

25=32

g) subsets of A containing five elements, including 1, 2.

C(5, 3) = 10

h) subsets of A with an even number of elements

64

i) subsets of A with an odd number of elements 

64
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