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Exercise 1 

2

int i, j, k = 0;

for (i = n / 2; i <= n; i++) 

{   k = k + n / 2; } 

Total cost= 

Time complexity:



Solution: 

int i, j, k = 0;

for (i = n / 2; i <= n; i++) 

{ k = k + n / 2; } 

3

C1   1

C2  n/2+2

C3 n/2+1 

Total cost= C1+C2*(n/2+2 )+C3 *(n/2+1)

                = 1/2(C2+C3)n+(C1+2C2+C3)

                 =a*n+b

           Time complexity= O(n)



Exercise 2 

4

int a = 0;

 i = M;

while (i > 1) {

    a += i;

    i /= 2;}

Total cost= 

Time complexity:



Solution: 

5

int a = 0;

 i = M;

while (i > 1) {

    a += i;

    i /= 2;

}

C1   1

C2  1

C3   𝑙𝑜𝑔𝑚 + 1
C4   logm

C5   logm

Time complexity: O(logm)



Exercise 3 

6

int i, j, k = 0;

for (i = n / 2; i <= n; i++) 

{

for (j = 2; j <= n; j = j * 2)

 

{ k = k + n / 2; }

 }

Time complexity:

Total cost=



Solution: 

7

int i, j, k = 0;

for (i = n / 2; i <= n; i++) 

{

for (j = 2; j <= n; j = j * 2)

 

{ k = k + n / 2; }

 }

C1   1

C2  n/2 +2

C3   logn+1 *n/2 +1

C4   logn*n/2 +1

Time complexity: O(nlogn)

Total cost= C1+C2*n/2+2+C3*(logn+1 *n/2 +1)+C4*(logn*n/2 +1)

                    = C1+C2*n/2+ 2C2+C3*(logn*n/2 + logn+ n/2 +1)+C4*(logn*n/2 + logn)

                  = C1+C2*n/2+ 2C2+C3 logn*n/2 + C3 logn+ C3 n/2 + C3+C4logn*n/2 + C4 logn)

                   =(C4+C3) logn+1/2(C3+C2)n+1/2(C3+C4)nlogn+(C1+ 2C2+ C3)

                   =a*logn+b*n+c*nlogn+d



Exercise 4  

8

int value = 0;

for(int i=0;i<n;i++)

for(int j=0;j<i;j++)

value += 1;

Total cost=

Time complexity:  



Solution: 

9

int value = 0;

for(int i=0;i<n;i++)

for(int j=0;j<i;j++)

value += 1;

C1   1
C2  n+1
C3   σ𝑗=0

𝑛−1 𝑗 + 1

C4   σ𝑗=0
𝑛−1 𝑗 

Total cost= c1+c2*(n+1)+c3*(σ𝑗=0
𝑛−1 𝑗 + 1)+c4*(σ𝑗=0

𝑛−1 𝑗 )

Time complexity:  O(n2)



Exercise 5

for (int i = 0; i < m; i = i + 1) 

{ x=x+1,

}

for(int i = 0; i < n; i = i + 1)

 {k=k+1, }

Time complexity:

Total cost=



Solution: 

for (int i = 0; i < m; i = i + 1) 

{ x=x+1,

}

for(int i = 0; i < n; i = i + 1)

 {k=k+1, }

C1   m+1

C2  m

C3   𝑛 + 1
C4   n

  

Time complexity: O(m+n)

Total cost= C1*(m+1)+C2*m+C3*(n+1)+C4*n

                 =C1*+C1+C2*m+C3*n+ C3+C4*n

                 = C2*m+C3*n+(C1+C3)

                 =a*m+b*n+c



Exercise 6

count = 0;

for (int i = N; i > 1; i /= 2) 

{count++;}

Time complexity:

Total cost=



Solution: 

count = 0;

for (int i = N; i > 1; i /= 2) 

{count++;}

C1   1

C2  logn+1

C3   𝑙𝑜𝑔𝑛

Time complexity: O(logn)

Total cost= C1+C2logn+C2+C3logn

                = (C2+C3)logn+(C1+C2)

                 =a*logn+b



14

Exercise 7

• If an algorithm takes 3 seconds to run with the problem size 16, what 
is the time requirement (approximately) for that algorithm with the 
problem size 64?

• If its order is:

 O(1) ➔  T(n) = 3 seconds

 O(n*log2n) ➔  T(n) =3*(64*log64)/(16*log16)=18 seconds

 O(n3) ➔  T(n) =3*(643)/(163 )=192 seconds

 



Exercise 8

15
Time complexity:

Total cost=



Solution: 

16

C1   1

C2  n+1

C3   𝑛
C4   1

C5   1

Time complexity: O(n)

Total cost= C1+C2*n+C2+C3*n+C4+C5

                = (C2+C3)n+(C1+C2+C4+C5)

                 =a*n+b



Exercise 9

17
Time complexity:

Total cost=



Solution: 

18

C1   1

C2  n+1

C3   𝑛 + 1 ∗ 𝑛
C4  n*n

Time complexity: O(n2)

Total cost= C1+C2*n+C2+ C3*n2 +C3*n+C4*n2

                = (C3+C4)n2(C2+C3)n+(C1+C2)

                 =a*n2+b*n+c



Exercise 10 

19

Total cost= 

Time complexity= 



Solution: 

20

Total cost= C1+C2+C3*n+ C4*n-C4 +C5*n-C5+C6

                = (C3+C4+C5)n+(C1+C2-C4 -C5+C6)

                 =a*n+c

           Time complexity= O(n)

C1   1

C2  1

C3   𝑛
C4  n-1

C5  n-1

C6  1



Exercise 11 

int i, j, k = 0;

for (i = n / 2; i <= n; i++) 

{ for (j = 2; j <= n; j = j++) 

{ k = k + n / 2; } 

}

21

Total cost= 

Time complexity= 



Solution: 

int i, j, k = 0;

for (i = n / 2; i <= n; i++) 

{ for (j = 2; j <= n; j = j++) 

{ k = k + n / 2; } 

}

22

C1   1

C2  n/2+2

C3.   n/2+1∗ 𝑛
C4 n/2+1 *n-1

Total cost= C1+C2*(n/2+2 )+C3*(n2/2+n)+ C4 *(n2/2+n/2-1)

                = ½(C3+C4)*n2 +1/2(C2+C4)+C3*n+(C1+2C2-C4)

                 =a*n2+b*n+c

           Time complexity= O(n2)



Exercise 12 
for (int i = 0; i < N; i++)

 { 

     for (int j = 0; j < N; j++)

      { res[i][j] = 0+2; 

          for (int z = 0; z < N; z++) 

             { res[i][j]+= mat1[i][z]* mat2[z][j];

 }

 }

 }
Total cost= 

Time complexity=



Solution: 
for (int i = 0; i < N; i++)

 { 

     for (int j = 0; j < N; j++)

      { res[i][j] = 0+2; 

          for (int z = 0; z < N; z++) 

             { res[i][j]+= mat1[i][z]* mat2[z][j];

 }

 }

 }

C1   N+1

C2 N* N+1

C3   N∗ 𝑁
C4 N*N*(N+1)

C5 N*N*N

Total cost= C1*(N+1)+C2*(N2 +N)+C3*N2 +C4*(N3 +N2 )+C5* N3

               =(C4+C5)* N3 + (C2+C3+C4) *N2+(C1+C2)*N+C1

               =a*n3 +b*n2 +c*n+d

           Time complexity= O(n3)



Exercise 13

int a= 0;

for (i = 0; i < N; i++) 

{ for (j = N; j >i; j--) 

{ a = a + i+j; }

 

}
Total cost=

Time complexity:  



Solution: 

int a= 0;

for (i = 0; i < N; i++) 

{ for (j = N; j >i; j--) 

{ a = a + i+j; }

 

}

C1   1
C2  n+1
C3   σ𝑗=1

𝑛 𝑗 + 1

C4  σ𝑗=1
𝑛 𝑗 =n(n+1)/2

Total cost= c1+c2*(n+1)+c3*(σ𝑗=1
𝑛 𝑗 + 1)+c4*(σ𝑗=1

𝑛 𝑗 )

Time complexity:  O(n2)



Exercise 14

int i =1 ;

 while (i < n) 

{  printf("%d ", i); 

     i *= 2; }

   printf("\n");

Total cost=

Time complexity:



Solution: 

int i =1 ;

 while (i < n) 

{  printf("%d ", i); 

     i *= 2; }

   printf("\n");

C1   1

C2 log(n)+1

C3 log(n)

C4 log(n)

C5 1

Total cost= C1+C2*(log(n)+1)+C3*log(n)  +C4*log(n) +C5

                  (C2+C3+C4)log(n)+(C1+C2+C5)

                    a*log(n)+b

Time complexity:  O(logn)



Rules for computing times in for-loop

➢for (int j = v; j < =vf; j++) →( vf-v+1)+1

{

vf-v+1

}

➢for (int j = v; j < vf; j++) ( vf-v)+1

{ vf-v

}



END
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