Discrete Math Tutorial 1
Kisel/Tiwary

Problem 1. Describe the following Venn diagrams in set notation:
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Problem 2. Prove or disprove: All prime numbers are odd.

Problem 3. Let n be a natural number. Prove that n? is odd if and only if n is odd.
Problem 4. Prove that \/3 is an irrational number.
Problem 5. Prove that /2 + /3 is irrational.
Problem 6. Use induction (or strong induction) to prove the following:
1.3 i(i+1) = sn(n+1)(n+2).
2. If ag = 1,00 =3 and Vn > 2, a,, = 2a,_1 — a,_o then ¥Yn > 0,a, = 2n + 1

Problem 7. Let A be a set and for every n € N consider the collection of subsets of A
denoted by X1, ...,X,. Then prove the following:

1 A\UL, Xi =N (AN X;)

2. A\NNim X = UL (AN X5)
Problem 8. Fibonacci numbers are defined as follows: Fy =0, Fy =1, F,.1 = F,, + F,,_1
forn > 1. Prove the following:

1. Z?:lFi =Fhp—1
2. Y B = FoFna

Problem 9. Find an example of a set A of cardinality 5 whose elements are sets and if
B € A then B C A. (These sets are called transitive).

Problem 10. Let A, B, C' be sets and prove the following:
1. (A, BC(C) = (AUuBCC(C)

2. ( B) < (AUB=ANB)
3. (ACB) = ((AUC)C(BUCQ))



