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Prof. Amr Goneid

1. (15 Points)
For the following code segments, find the worst case number of operations T(n) and the
complexity of the segment in terms of the Big-O
Code Segment Operations to T(n) Big-O
count
i=1;
while (a[i-1] <= a[i] && i <n) i++; Comparisons
k=1,
for (i=1;i<=n/2; i++) N
for (j=1;j<=n;j+=2)k *= 2 Multiplications
k=0;
for (i=0;i<n-1; i++) N
for (j=i+1:j<n: j++) k *= 3 Multiplications
for (I=0;i<n;i+t) Array Element
for j=0;j<n;j++) Accesses
if (a[i,j] != a[j.i]) alj.i] = a[i,jl; []
double Foo (double a[ ], double X, int n)
{ doubley =a[0]; double p = 1;
for (inti=1;i<=n; i++){ arfi’g:r?e'teic
P=p * X;y=y+all]*p;} operations
returny;
}
2. (10 points)

Find the Big-O for the following number of operations:

No. of Operations

(...

T(n)=10n+2n Iogn+5\/ﬁlogn

T(N)=2"+n’+n!

n’>-1
n+1

T(n)= +20logn®

T(N)=14+24+4+8+...42""
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3. (15 points)
A 2-D array A[0..n-1][0..n-1] represents a binary image of n by n pixels. An element of A
is either “0” representing a black pixel or “1” representing a white pixel. The following
algorithm receives the image A and produces another binary image B of the same size

ALGORITHM Enigma (A, B, n)

{
for (inti=0;i<n;i++)
for (intj=0;j<n;j++)
} B[i101 = (ADILT + 1) % 2;

e What does this algorithm do?
e Find the number of arithmetic operations T(n) done for a given (n).
e What is the Big-O complexity of the algorithm in terms of (n).

4. (15 points)
Consider the following two algorithms:

ALGORITHM Fun (a[ ], ints, inte)
{

intm=s;
for j= stltoe
if @[j] <a[m]) m=j;

return m;
}
ALGORITHM Process (a[0..n-1], intn)
{
fori=0ton-2{
m=Fun(a,i,n-1);
t=al[i]; a[i]=a[m]; a[m] =t;}
}

e What are the objectives of these two functions?

e Find the number of array element comparisons T(n) done by a call of Fun (a, s, e),
and by a call of Process(a,n) as a function of (n).

e What are the corresponding Big-O complexities in terms of (n)?

5. (15 points)
For an array of size (n > 1), suppose algorithm (A) takes n ( log n)? microseconds to process
the array and algorithm (B) takes 16 n*? log n microseconds to do the same job:
e For what values of (n) does program (A) take less time than (B)?

e For each of these algorithms, what will be the time spent to process an array of size
n=2107
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6.

(15 points)
Consider a randomly ordered array X[0..n-1] of floating point numbers and the following
algorithm

ALGORITHM BFCP (X, n)
{
y =5
Jori=1ton—1do
forj=i+1tondo
z = [X[i] = X[l
ifz<y){y=zK=i;L=j;}
returny, K, L;
}

e What does this algorithm do?
e Find the number of comparisons T(n) done for a given (n).
e What is the Big-O complexity of the algorithm in terms of (n).

(15 points)
Consider the following two functions:

int Funl (int n)

if (n==1) return 0; else return (1 + Funl (n/2));

}

int Fun2 (int n)

{
intL =0;
while (n>1){n=n/2; L++; }
return L;

}

e Trace the two functions forn=1,2, 4, 8. To do this, build a table containing (n),
the returned value from each function for that (n), and the total number of integer
arithmetic operations T(n) needed to achieve the result.

Funl(n) [ T1(n) [ Fun2(n) | T2(n)

O~ IN|IF|DS

e What is the complexity (Big-O) of each function?
e What are the objectives of these two functions and in what way do they differ?




