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Chapter 5 : Arrays

Write an algorithm with its C program that allows filling an array of N real numbers and then displays them

in reverse order.

Algorithm inverse

Var i, N :integer
t:array [100] of real
begin

write ("enter number of items <=100")
read (N)
for i<0 to N-1 do
write (i,"=>")
read(t[1])
end for
write ("Here is the reversed arra ")
for i€0 to N-1 do
write (t[N-1-1i])
end for
end

#include <stdio.h>
int main () {
int i, N ;
float t[100] ;
printf ("enter number of items <=100");
scanf ("%d", &N) ;
for ( i=0 ;i<N ;i++) {
printf ("$d=>",i) ;

scanf ("$f", &t[i]) :
}
printf ("Here is the reversed arra ") ;
for ( i=N-1 ;i>=0 ;i--)

printf ("$.2£\t",t[i]) ;
return 0 ;

}

Exercise 2: TP

Write an algorithm to finde the MAX and its position in an array of N real elements.

Algorithm inverse

Var i, N, p :integer
t:array [100] of real
MAX : real

begin

write ("enter number of items <=100")
read (N)
for i€0 to N-1 do
write (i,"=>")
read (t[1i])
end for
MAX€Et[0]
p<0
for i€0 to N-1 do
if t[i]>MAX then
MAXE £ [1i]
p< i
end if
end for
write ("the max is
end

", MAX, "sa position",

P)

#include <stdio.h>
int main () {
int i, N , p;
float t[100] , MAX;
printf ("enter number of items <=100");
scanf ("%d", &N) ;
for ( i=0 ;i<N ;i++) {
printf ("%d=>",1i) ;

scanf ("$f", &t[i])
}
MAX=t [0] ;
p=0 ;
for ( i=1 ;i<N ;i++)
if(t[1]> MAX) {
MAX=t [1] ;
p=i 7
}
printf ("the max is %.2f sa position %d",
MAX, p)
return 0 ;

}

Exercise 3: TD

Write a C program to calculate the scalar product of two N-dimensional vectors. If u is the vector of grades
and v is the vector of coefficients, modify the program to calculate the average.

Algorithm scalaire
Var i, N :integer
u,v:array [100] of real

#include <stdio.h>
int main () {
int i, N;




p: real
begin
write ("enter number of items <=100")
read (N)
write ("enter 1lst vector ")
for i€0 to N-1 do
write (i, "=>")
read(ufil])
end for
write ("enter 2nd vector ")
for i<0 to N-1 do
write (i,"=>")
read(v[i])
end for
p<0
for i€0 to N-1 do
p€Eptuli]* v[i]
end for
write ("the scalar product ", p)
end

float u[100],v[100], p:
printf ("enter number of items <=100");
scanf ("%d", &N) ;
printf ("enter 1lst vector ");
for ( i=0 ;i<N ;i++) {
printf ("%d=>",i) ;
scanf ("%f", &ul[i])
}
printf ("enter 2nd vector ");
for ( i=0 ;i<N ;i++) {
printf ("%d=>",1i) ;
scanf ("%Sf", &v[i])
}
p=0 ;
for ( i=0 ;i<N ;i++)
p=ptulil*v[i] ;
printf ("the scalar product %f", p)
return 0 ;

}

Algorithm average
Var i, N, sc :integer
u:array [100] of real
v: array [100] of integer
p, avg: real
begin
write ("enter number of materials <=100")
read (N)
write ("enter grade vector ")
for i€0 to N-1 do
write (i,"=>")
read(uli])
end for
write ("enter coefficient vector ")
for i€0 to N-1 do
write (i,"=>")
read(v[i])
end for
p<0
sc€0
for i€0 to N-1 do
p€Eptulil* vi[i]
sc€&sc +vI[i]
end for
avg € p/ sc
write ("the average: ", avg)
end

#include <stdio.h>
int main () {
int i, N , sc,v[100];
float ul[l00], p, moy;
printf ("enter number of items <=100");
scanf ("%d", &N) ;
printf ("enter grade vector ");
for ( i=0 ;i<N ;i++) {
printf ("$d=>",i) ;
scanf ("$f", &uli]) ;
}
printf ("enter coefficient vector ");
for ( i=0 ;i<N ;i++) {
printf ("$d=>",i) ;
scanf ("%f", &vI[i])
}
p=0 ;
sc=0 ;
for ( 1i=0 ;i<N ;i++){
p=p+ulil*vI[i] ;
sc=sc + vI[i] ;
}
avg =p/ sc ;
printf ("the average: %f", avg) ;
return 0 ;

}

Exercise 4: TP

Write an algorithm to calculate the number of occurrences of a given element in an integer array of N

elements.

Algorithm occurrences
Var i, N, nbO, x :integer
t[100]:array [100] of integer
begin
write ("enter number of items <=100")
read (N)
write ("enter table elements ")
for i€0 to N-1 do
write (i, "=>")
read(t[i])
end for
write ("enter nbr you are looking for ")
read (x)

#include <stdio.h>
int main () {
int i, N, nbO, x, t[100];
printf ("enter number of items <=100");
scanf ("%d", &N) ;
printf ("enter table elements ");
for ( i=0 ;i<N ;i++) {
printf ("sd=>",i) ;

scanf ("%d", &t[i])
}
printf ("enter nbr you are looking for ");

scanf ("%d", &x) ;
nb0=0 ;




nb0€0 for ( i=0 ;i<N ;i++)
for i<0 to N-1 do if(t[1]==x) nbO++ ;
if t[i]=x then printf ("%d appeared %d fois", x, nb0O) ;
nbO€< nbO+1 return O ;
end if }
end for
write (x " appeared ", nbO, "fois")
end

Exercise 5: TD
Write an algorithm with its C code that splits a vector T of N integers into two vectors T1 and T2, containing
the even and odd numbers of T, respectively.

Algorithm split #include <stdio.h>
Var i, j, k, N :integer int main () {

t, tl, t2:array [100] of integer int i, j, k, N, t[100], t1[100], t2[100];
begin printf ("enter number of items <=100");
write ("enter number of items <=100") scanf ("%d", &N) ;
read (N) printf ("enter the table");
write ("enter table elements ") for ( i=0 ;i<N ;i++) {
for i<0 to N-1 do printf ("%d=>",i) ;

write (i,"=>") scanf ("%d", &t[i]) ;

read (t[i]) }
end for =0 ;
7€0 k=0 ;
k€0 for ( i=0 ;i<N ;i++)
for i€0 to N-1 do if(t[1]%2==0) {

if t[i] mod 2=0 then tl[jl=t[i] ;

t1[3] € t[i] j++ )
j€j+1 else{
else t2[k]l=t[1] ;
t2[k] €t[i] kt+t 7}
kEk+1 printf ("here's the even table ") ;
end if for ( i=0 ;i<j ;1++4)
end for printf ("sd\t", tl[i]) -
write ("here's the even table ") printf ("here is the odd table ") ;
for i€0 to j-1 do for ( i=0 ;i<k ;i++)

write (tl[i]) printf ("sd\t", t2[i])
end for return 0 ;
write ("here is the odd table ") }
for i€0 to k-1 do

write(t2[i])
end for
end

Exercise 6: TP
Write a C program that allows filling an array of N real numbers and calculating the sum of negative

numbers, the product of positive numbers, and the count of zeros.
#include <stdio.h>
int main() {
int n, i, count 0 = 0;
double arr([n], sum neg = 0.0, prod pos = 1.0;

printf ("Enter the number of elements: ");
scanf ("%d", &n);
// Fill the array with real numbers
printf ("Enter %d real numbers:\n", n);
for (i = 0; i < n; 1i++) {

scanf ("$1f", &arr[i]);

if (arr[i] < 0)

sum neg += arr[i];

else if (arr[i] > 0)

prod pos *= arr[i];

else




count 0++;
}

// Output the results

printf ("Sum of negative numbers: %.2f\n", sum neg);
printf ("Product of positive numbers: %.2f\n", prod pos);
printf ("Count of zeros: %d\n", count 0);

return 0;

}

Exercise 7: TD
Write an algorithm with its C program that converts a decimal number to an octal number using an array to
store the remainders and then displays them in reverse order

Algorithm ConvertDecimalToOctal
Var
decimal, i, temp: integer
octal: array [100] of integer
Begin
Write ("Enter a decimal number:")
Read (decimal)
i <0
temp —~ decimal
While temp > 0 do
octal[i] < temp mod 8
temp ~ temp div 8
i «1+1
End While
Write ("The octal representation is:")
For j —« i-1 to 0 step -1 do
Write (octall[j])
End For
End

Exercise 8 : (at home)

A polynomial will be represented using an array of floating-point numbers containing its coefficients. The
coefficient of degree i will be found in the array element at index i.

For example, the polynomial 2.5 + 4X + 8X"3 will be represented by the array [2.5, 4, 0, 8]. A polynomial
of degree d will have a size of d+1.

Write an algorithm that:

e Reads the coefficients of the polynomial of degree d.

e Displays this polynomial, ignoring terms with coefficients of 0.

e Calculates the value of the polynomial for the given value x (provided by the user without using pow()).
e Calculates the derivative of this polynomial

#include <stdio.h>
int main () {
int i, d ;
float p[100] , dpll100],x,vy;
printf ("enter polynomial degree ");
scanf ("%d", &d) ;
// reading the polynomial
printf ("enter the coefficients of the polynomial ");
for ( i=0 ;i<=d ;i++){

printf ("x*%d " ,1i) ;

scanf ("$f", &plil])
}
// polynomial display
for ( i=0 ;i<=d ;i++)

if (p[1]1<0)

printf ("$£fx"%d" , plil,1i) ;




else
if (p[1]1>0)
printf ("+%£fx*%sd" , pli]l,1)

// calculates y=p (x)
printf ("enter x");
scanf ("$f", &x) ;
a=1 ;
y=0 ;
for ( i=0 ;i<=d ;i++) {

y=y+ pli] *a ;

a=a*x ;
}
printf ("y=%f\n",vy) ;
// calculates the derivative of the polynomial
for ( i=0 ;i<d ;i++)

dpli]= p[i+1]* (i+1) >
// derivative display
for ( i=0 ;i<d ;i++)

if (dp[i]1<0)
printf ("$£fx"%d" , dplil,i) -
else
if (dp[i]1>0)

printf ("+%£fx*%d" ,dpli],1i)
return 0 ;

}




