
Discrete Structures Problem Set 4
CS 280 Spring 2005 Due Wednesday, February 23, 2005

Reading: Rosen Sections 2.2-2.5.

(1) Use Euclid’s algorithm to find the gcd of the following pairs of numbers gcd(111, 1001)
and gcd(9888, 6060) , show the steps of the algorithm. For each of these, express the gcd as
a linear combination of the two numbers given.

(2) How many 0’s are at the end of the number 99!. Prove your answer.

(3) We have seen in class that all integers can be uniquely written in any base b > 1.
Using this in base b = 2, we know we can write all natural numbers in the form a0 + 2a1 +
22a2 + . . . 2kak where each ai is 0 or 1. This means that all natural numbers n can be written
as a sum of a set of distinct powers of 2 (the powers 2i where ai = 1). Now consider the
following similar claim.

Claim: Every integer n ≥ 0 can be written as a difference of two subsets of distinct powers
of 3.

For example, for n = 5 can be written as 9− (3 + 1). Decide if this claim is true or false,
and prove the claim or its negation.

(4) Recall the definition of the Fibonacci numbers fn from class (or from Section 3.4 of
the book). Prove that gcd(fn, fn−1) = 1 for all n ≥ 2.

(5) Consider the following claim:

Claim: for every k ≥ 0 there exists k consecutive natural numbers (k numbers of the
form n + 1, n + 2, . . . , n + k for some natural number n) so that none of them is a prime.

Decide whether you think this claim is true or false, and give a proof of the claim or its
negation.

(6) Question postponed till next week.

(7 optional) Prove that for all primes p we have that (p − 1)! ≡ −1 mod p.


