Discrete Structures
Tutorial 1

1. Prove that [image: image2.png]



Prove by Venn diagram.

2. Let A be a set. Define P(A) as the set of all subsets.  List P(A), where A={1,2,3}. If P(A) has 256 elements, how many elements are there in A?

P(A) = {Φ {1} {2} {3} {1,2} {1,3} {1,2} {1,2,3} }

P(A) has log2 256 elements

3. Find the flaw in the following proof:

Theorem: All horses are of the same color.

Proof: Let there be n horses. We proceed by induction on n. If n = 1, there is nothing to prove. So assume that n > 1 and that the theorem holds for any group of n - 1 horses. From the given n horses discard one, say the first one. Then all the remaining n - 1 horses are of the same color by the induction hypothesis. Now put the first horse back and discard another, say the last one. Then the first n - 1 horses have the same color again by the induction hypothesis.  So all the n horses must have the same color as the ones that were not discarded either time. 
We can’t assume which n-1 horses to be chosen. In this case the first n-1 and the last n-1 horses are chosen, which is wrong.
4. Consider the statement:

U  : If n and n2 + 8 are prime, then n3 + 4 and n4 + 2 are prime.

(a) What is the converse statement of U?

(b) What is the contra-positive statement of U?

(a) If n3 + 4 and n4 + 2 are prime, then n and n2 + 8 are prime.

(b) If n3 + 4 or n4 + 2 is composite, then n or n2 + 8 is composite.

5.  Which of the following statements are true?

(a) [image: image4.png]Vx € N3y € X[y > 1A (* |x)]




(b) [image: image6.png]Vx € N3y € N3z € N\{1} [(y > x) A (z* |y)]




(c) [image: image8.png]Vx € NVz € X\ {1}3y € X[y > ) A (27 |y)]




(d) For all integers n > 1, n4 + 4n is composite.

(e) There exist positive integers x; y with x 6= y such that xy = yx.
False, True, True, True, True
6. The students in a dormitory were asked whether they had a dictionary (D) or a thesaurus (T) in their rooms. The results showed that 650 students had a dictionary, 150 did not have a dictionary, 175 had a thesaurus, and 50 had neither a dictionary nor a thesaurus. Find the number K of students who :-

(a) live in the dormitory = 800
(b) have both a dictionary and a thesaurus =75
(c) have only a thesaurus =100
7. Write down statement in symbolic form

Let p be “sam is rich “ and let q be “sam be happy”. (Assume “sam is

poor “ means “sam is not rich “, i.e. , ~p).

(a) sam is poor but happy. ~p ^q
(b)sam is neither rich nor happy. ~p ^~q
(c) sam is either rich or unhappy  pV~q
(d)sam is poor or else he is rich and unhappy. (~p) V (p^~q)
8. Let P(x),Q(x) be predicates involving an integer-valued variable x. Prove or disprove:

[image: image10.png]vx [P(x) == Q(x)]



is logically equivalent to [image: image12.png]vx [P(x)] ==> Vx [Q(x)]




Counter example:  

P(x) : x is an even number
Q(x): x is a multiple of 6
9. Prove that (p ^ q)  => (p v q) is a tautology

Prove by truth table

10. (a)Write in English the converse of the following assertion:

“If I go to the station, I will take the train, unless I am late.” 
(b) Write in English the negation of the following assertion:

“The sum of any two odd integers is an even integer.” 

(a) I will take the train, if I go to the station and I am not late. 
(b)There exist two odd integers, whose sum is not an even integer.

11. Prove that (p V q) => (p ^ q) is logically equivalent to p ( q.

(p V q) => (p ^ q)

=  ~ (p V q) V (p^q)

=  (~p ^ ~q) V (p^q)

=   (pV~q) ^(qV~p)

=  p ( q
















