COT 3100 Section 2 Homework #2 Fall 2000 Solutions

a) {0,1,4,16}

b) {1,4,16}

c) {-12,-6,0}

a) 27. This is the exact same question as asking how many subsets of the set {2,4,6,8,10,12,14} there are, since you are forced to pick all the odd numbers every time.

b) 8C3*27. Since you are choosing the odd numbers and the even numbers independently to form a cartesian product, you multiply. You can choose 3 odd numbers in 8C3 ways. (In part a we determined the total number of ways of picking the even numbers.)

c) 8C3*7C5. Same principle as question b, but this time you must pick exactly 5 even numbers which can be done in 7C5 ways.

d) 214. This is just like counting the total number of subsets of the set {2,3,4,...,15}.

e) 10. The subsets are (,{1},{2},{3},{4},{5},{1,2},{1,3},{1,4}, and {2,3}.

f) 213 – 1. Since you can’t have 7 or 14 in the sets, you basically have to choose non-empty subsets from the set {1,2,3,4,5,6,8,9,10,11,12,13,15}. There are 213 subsets of that set and we must subtract out the empty set.  If we interpret the question differently, such that we count the set {2,3,7}, for example, because it doesn’t have 14, then our answer is (215 – 1) – 213. To see this, basically, the only non-empty subsets we don’t want to count are those with BOTH 7 and 14 in them. So, we can subtract this number from all possible non-empty subsets. There are exactly 213 subsets that contain both 7 and 14, since we have the freedom to choose any subset from the remaining 13 elements.

1) Given that our universe U has 50 elements(|U| = 50) and that A, B and C are sets such that |A| = 25, |B| = 20, |C| = 15, |(A ( B) ( C| = 3, |A ( B| = 8, and |(A ( B) ( C|=48, find the following values. Please show your work. (Note: if the values can not be determined given the information above, state this and give two examples(by use of a Venn Diagram) where the size of the set in question is different, but all of the above properties hold.)

a) |U – ((A ( B) ( C)| = 50 – 48 = 2

b) |U – (A ( (B ( C))| = 50 – 3 = 47

c) |A ( C| can not be determined. In particular, this value could be either 0 or 1 and still be consistent with the data given.

d) |A ( B| = |A| + |B| - |A ( B| = 25 + 20 – 8 = 37

e) |(C – A) – B| =  |((A ( B ( C) – A) – B|

                     =  |(A ( B ( C) – (A ( B)|


         =  |(A ( B ( C)| - |(A ( B)| = 48 – 37 = 11.

2) How many subsets of {1,2,3,...,9} contain at least one odd integer?

How many subsets of {1,2,3,...,10} contain at least one odd integer?

Generalize the results based on your answers to these two questions.

# subsets with >=1 even integer = total # subsets – total #subsets with only even ints.

                                                    = 29 – 24 = 496 (for first set)





          = 210 – 25 = 992 (for second set)

In general, the number of subsets of {1,2,3,...,2n-1} that contain at least one odd integer is 22n-1 – 2n-1, and the set {1,2,3,...,2n}, the number of subsets is 22n – 2n.

3) Prove this equality between two sets by using the laws of set theory AND the table method. (Note: I can not place bars of designated strings. So, for this problem I will use the ‘(’ symbol to denote the complement of a set.)

(( (A ( ((B) ) ( (((B) ( C) ) ( ( A ( ((C) ) =  B ( (C
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4) In each of these questions, assume that A, B and C are sets.

a) Prove or disprove: (A ( (A ( B))  ( B (A.

True. If we have A ( (A ( B), then that means there exists an element x such that either x(A ( x((A ( B) OR x(A ( x( (A ( B). The first case is impossible, since x(A implies that x((A ( B), by the definition of union. So, we must have the second case, x(A ( x((A ( B). Since x((A ( B), we must have x(A ( x(B. But we know x(A, thus we must have x(B. But this means that B( A, by the definition of subset.

b) Prove or disprove: (A – B = B) ( A = (.

True. We know that if x(A – B, then x(A ( x(B. But it is impossible for any element x to satisfy this requirement AND be a member of the set B. This means for the equality to hold, there must be no elements x in either the set A – B or B. Thus, B MUST BE the empty set. But if B is the empty set and the equality is to hold, A MUST also be the empty set.

c) Prove or disprove: ((A ( B) ( (A ( C)) ( A ( ((C ( (B) = (.

This is true. We have two cases to consider:

Case 1: A ( B. In this case, for all x, if x(A, then x(B, which means that x((B.


 If this is the case then A ( (B = (, by definition. Clearly, then 

 
 A ( (B ( (C = ( and A ( ((C ( (B) = (, using commutative and


 associative laws.

Case 2: A ( C. In this case, for all x, if x(A, then x(C, which means that x((C.


 If this is the case then A ( (C = (, by definition. Clearly, then 

 
 A ( (C ( (B = ( and A ( ((C ( (B) = (, using the associative law.

d) Prove or disprove: ((A ( B) ( (A ( C)) ( ((B ( C) ( (C ( B)) 


Not true. Consider the case where A = {1} B = {1,2} and C = {1,3).

