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1 Problem 1

Let A is an array of n elements as depicted in the following.
Write a pseudocode for binary searching over the array, A, which consists of n integer elements?
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Algorithm 1: Binary Search

Input: A is a sorted array of n elements A = (a1, as,...,a,). key, the value of the target
element .

Output: An index i of the target element such that & = a;, or —1 when it cannot be found.
1. 1+1
22 r<n

3: while (I <r) do

4 mid <+ (1 +7)/2]

5 if key = A,,;q then
6 return mid

7. else if key < Apiq then
8 r < mid—1

9 else

10: I+ mid+1

11:  end if

12: end while

13: return —1

T(n) = O(logn) runs in logarithmic time



2 Problem 2

Let A and B be matrices of order m x n, while m is the number of rows and n is the number of columns
as they are represented in the following graph.
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Wrtie the pseudocode of two matrices multiplication and estimate its time complexity?
Note: You are not asked to write a Java program. Just write a set of steps to solve the problm of

multiplying two matrices.
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Algorithm 2: Multiplication

Input: A, B are two matrices.

Output: A new matrix P = A x B.

my < the number of rows in A
mgy < the number of rows in B
n1 < the number of columns in A
no < the number of columns in B
if nq 7& mso then

break
end if

10: 21

11: while (i < mq) do

12: j+1

13:  while (j < ns) do
14: k<1

15: while (k < mg) do
16: Pij < Dij + (@ik X by ;)
17: k+—k+1

18: end while

19: j—i+1

20: end while

21 i+ i1+1

22: end while

P < a new matrix of order mi X ns

print("Matrices cannot be Multiplied )




T(n) = O(n x n x n) = O(n®) runs in polynomial time



