LICENSE 2 IN COMPUTER SCIENCE 2022/2023

Algorithmique et Structures de Données 3
T SERIES of EXERCISES 1

Université Mahamed Boudiaf - M'sila Tutorial & Lab session: Computational complexity
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EXERCISE I: (TUTO) £)
int sum = 0;
Give the complexity class in Big O notation for each of | for (int i = 1; i <= n; i++) {
the following code fragments, it is asked to do an exact for (int j}T 1; J <= 100; j++) {
. . sum++;
calculation such as O (2N3 + 4N + 14) before deducing for (int Kk = 1; k <= 10000; k++) {
the answer. ,,,ull s (o3)lsd! dudaddl o sum++; }
a) cout << sum << endl;
int sum = 0; g)
for (int 1 = 1; i <= n + 2; 1i++) { int sum = 0;
sum++; for (int 1 = 0; 1 < n * 2; i++) {
} for (int 3 = 0; j < 100; J++) {
for (int j = 1; j <= n * 2; J++) { for (int k = 0; k < j*j*j; k++) {
sum += 5;} sum++; }}}
cout << sum << endl; cout << sum << endl;
b) h)
int sum = 0; int sum = 0;
for (int 1 = 1; 1 <= N - 5; i++) { for (int 1 = 0; 1 < n * 2; i++) {
for (int § = 1; j <= N - 5; § += 2) { for (int j = 0; J < i/2; Jj++) {
sum++; }} for (int k = 0; k < n*n; k++) {
cout << sum << endl; sum++; }}}
c) cout << sum << endl;
int sum = n; i)
for (int 1 = 0; 1 < 1000000; 1i++) { int count = 0;
for (int j = 1; j <= 1i; j++) { for (int 1 = n; 1 > 0; 1 /= 2)
sum += n;} for (int j = 0; J < 1i; J++)
for (int j = 1; j <= 1i; Jj++) { count++;
sum += nj;}
for (int j = 1; j <= 1i; Jj++) {
sum += n;}} EXERCISE 2: (TUTO)
z(;ut << sum << endl; The same question of the previous exercise for the
int sum = 0; following recursive calls. w31 w01 ¥l gLl Jlsad puis
for (int 1 =1; 1 <= n - 2; 1i++) { a)
for (int j = 1; j <=1 + 4; Jj++) { int functionl (int n)
sum++; } {
sum++; } if (n <= 0)
return 1;
for (int i = 1; 1 <= 100; i++) { else
sum++; } return 1 + functionl(n-1);}
cout << sum << endl; b)
e) int function2 (int n)
int sum 0; { if (n <= 0)
for (int i = 1; 1 <= n; 1i++) { return 1;
for (int j = 1; j <= n * n; J++) { else
sum++; return 1 + function2(n-5);}
} c)
for (int j = 1; j <= 100; J++) { int function3 (int n)
sum++; { if (n <= 0)
} return 1;
for (int j = 1; j <= n; Jj++) { else
sum++; } return 1 + function3(n/5);}
sum++; }
cout << sum << endl; d)
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int function4 (int n)

{ for(int i=0; i<n; i++)
{ functiond (n-1);}
}
e)
int functionb5 (int n)
{ for (int i = 0; 1 < n; i += 2) {
// operation
}
if (n <= 0)
return 1;
else
return 1 + function5(n-5);}
£)
void function6 (int a, int b, int c¢)
{ if (a <= 0)
{cout<<"funco6:"<<b<<c<<endl;}
else
{ function6 (a-1, b+1l, c);
function6 (a-1, b, c+1);
Pl
LAB SESSION 1
C++
EXERCISE1:

Write on your IDE the recursive functions of exercise
2 then:

- Write a main function which calls these functions

- Compile each function several times by modifying
the value of the parameters and note the difference in
execution time by referring to the time displayed on
the console. ais § lajleaiul qi cas Gladl el Jlgs ST
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EXERCISE 2:

You have to type on your IDE the 3 quadratic time
sorting algorithms:
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void bubble sort(int *arr,int size)
{ int temp;
i>0 ;

for(int i=size-1; i--)

for ( int j=1;j<=i;j++)
{if(arr[j-1]l>arr(jl)

{ temp=arr[j-1];arr[j-1l]l=arr[]j];
arr[jl=temp;}

}

}

void selection sort (int *arr,int size)
{ int temp,i,min;
i++)

for (i=0; i<size;

{min=i; for (int j=i+1l;j<size;j++)
if (arr([jl<arr[min]) min=3j;

if (min!=1i)
{temp=arr[i];arr[i]l=arr[min];arr[min]=temp;

}
}

void insertion sort (int *arr,int size)
{ dint current;
for (int i=1;i<size;i++)
{current=arr[i];int j=i;
while (arr[j-1]>current && j>0)
{arr(jl=arr(j-11;3--;}

arr[j]=current;

}
main ()
{ int size=.iuasS 3 lanils i Lo pailia;
int arr([100];
for(int 1=0;i<size;i++)
arr[i] = rand()%1000;
//bubble sort(arr,size);
//selection sort(arr,size);
//insertion sort (arr,size);
cout<<"\n sorting algorithm: "<<endl;
for(int 1i=0;i<size;i++)
}
rand () is a function of <cstdlib> to generate a random

number, with rand()%1000 the bounds are [0.1000].

1. For the same parameter, call each function
separately and note the execution time by referring to
the time displayed on the console.

cout<<arr[i]<<" ";

2. Change the parameter several times and make your
conclusions.

3. Use the quicksort function below and compare the
runtime results with the previous sorts.
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void swap (int &a,int &b)
{ int x=a;
a=b;
b=x;
}
int divide (int arr[],int left,int right)
{ int pivot=arr[left];
int i=left;
for (int j=left;j<=right-1;j++)
if (arr[jl<pivot)
{ swap (arr[i],arr([j]);
i++;
}
swap (arr[i+1],
return (i);

arr[right]):;

}
void quickSort (int arr[],int left,int
right)
{
if (left<right)
{ int p=divide (arr, left,right);
quickSort (arr, left,p-1);
quickSort (arr,p+l, right);
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