Mathematical Analysis

» Let’s consider Nonrecursive Algorithms
first

Example 1:
Maximum element

ALGORITHM MaxElement(A[0..n — 1])

//Determines the value of the largest element in a given array
/[Input: An array A[0..n — 1] of real numbers
//Output: The value of the largest element in A
maxval < A[0]
fori < 1ton —1do

if A[i] > maxval

maxval < Ali]

return maxval
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Example 2:
Element uniqueness problem

ALGORITHM  UniqueElements(A[0..n — 1])

//Determines whether all the elements in a given array are distinct
/Mnput: An array A[0..n — 1]
//Output: Returns “true” if all the elements in A are distinct
I and “false” otherwise
fori < Oton —2do

forj«<—i+1ton—1do

if A[i]= A[/] return false

return true




Example 3:
Matrix multiplication

ALGORITHM  MatrixMultiplication(A[0.n — 1, 0..n — 1], B[0..n — 1. 0.n — 1])
//Multiplies two n-by-n matrices by the definition-based algorithm
//Tnput: Two n-by-n matrices A and B
//Output: Matrix C = AB
fori < Oton —1do
forj «<0ton—1do
Cli, j]< 0.0
fork < 0Oton 1do
C[i, j1 < C[i, j]1+ A[i. k] = Blk, j]
return C
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Example 4.
Counting binary digits

ALGORITHM Binary(n)
/Input: A positive decimal integer n
/lOutput: The number of binary digits in s binary representation
count <1
while n > 1 do
count < count + 1
n<|n/2|
return count

It cannot be investigated the way the previous
examples are.

1/26/09



