DISCRETE  MATHEMATICS : Math3001


HOMEWORK 3

Exercise 1

1. Write down the terms of the arithmetic sequence with first term 4 and common difference 3 of length 5.
2. Write down the terms of the geometric sequence with first term 1 and   common ratio -2 of length 6.

Exercise 2


Compute the following sums:
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Exercise 3

1. List all the strings of length 3 over the alphabet {a, b}.

2.
Suppose that we have an alphabet with n symbols in it. Explain why there are


always n3 strings of length 3 over the alphabet.

Exercise 4


Consider those strings over the alphabet {a, b} that do not contain consecutive


a’s. Explain why the number of these of length 10 that end with a is equal to the


total number of them of length 8.

Exercise 5


Show that the binary operation min : ℕ × ℕ ⟶ ℕ is commutative and associative. 
Does it has an identity element?

Exercise 6
Let S = {e, a, b, c} and let ∗ be the binary operation on S whose Cayley table is:
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(a) Compute a ∗ (b ∗ c) and (a ∗ b) ∗ c.

(b) Does ∗ have an identity element? If so, what is it?

(c) Is ∗ commutative? If so, why, if not, why not?
Exercise 7

Identify the dominant operation in the following algorithm? Hence obtain the time complexity of the algorithm as a function on n.



1. Input a positive integer n




2. answer ⃪ n




3. while n > 1 do





3.1 n  ⃪ n - 1





3.2 answer  ⃪ answer £n




4. Output answer
Exercise 8
Find the number of multiplications needed when x15 is calculated as

(a) ((x2)2)2(x2)2(x2)x.

(b) (((x2)2)x)3.
Exercise 9
Two algorithms, A and B, have the time complexity f and g respectively, where

f(n) = 3n2 + n - 4 and g(n) = n2 + 2n + 2.Determine which algorithm is

faster.

Exercise 10
Rank the following complexities in an increasing order in the sence of ”Big O”:
n3 + 4n, n2[image: image2.png]


, 10n + 13, n2 + n [image: image4.png]


, n – 4, n[image: image6.png]
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