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COURSE INTRODUCTION 

 

The Numerical & Statistical Techniques Lab provides practical experience in applying numerical 

methods and statistical techniques to solve engineering and scientific problems. This lab course 

is designed to complement the theoretical knowledge gained in lectures, offering hands-on 

opportunities to implement algorithms and analyze data using computational tools.  

The course is of two credits and divided into 15 Questions.  

 

Course Outcomes: 

 

1. Recall the numerical methods to obtain approximate solutions of mathematical problems. 

2. Explain error, source of error and its effect on any numerical computation and also  

3. Analyze the efficiency of any numerical algorithm.   

4. Solve a system of linear equations numerically using direct and iterative methods. 

5. Analyze the accuracy of common numerical methods. 

6. Evaluate numerical solution of nonlinear equations using Bisection, Newton – Raphson 

and fixed-point iteration methods.   

7. Create interpolating polynomials with practical exposure. 
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Question 1: Floating Point Representation 

Program Statement: 

Write programs in C/C++ to implement Floating Point Representation of the following: 

a)  Addition 

b)  Subtraction 

c)  Multiplication 

d) Division 

 

Solution: 

a)  Addition 

 

Output: 

Enter the value of a and b: 5 7 

The addition is 12 

 

b)  Subtraction 
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Output: 

Enter the value of a and b: 10 5 

The subtraction is 5 

 

c)  Multiplication 
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d) Division 

 

Output: 

Enter the value of a and b: 10 2 

The division is 5 
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Question 2: Bisection Method 

Program Statement: 

WAP in “C” Language to find out the root of the Algebraic and Transcendental equations 

using Bisection Method. 

Solution: 
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Question 3: Regula Falsi Method 

Program Statement: 

WAP in “C” Language to find out the root of the Algebraic and Transcendental equations 

using Regula Falsi Method 

Solution:  
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Step         x0             x1          x2             f(x2) 

1           2.000000        3.000000      2.721014        -0.017091 

2           2.721014        3.000000      2.740206        -0.000384 

3           2.740206        3.000000      2.740636        -0.000009 

4           2.740636        3.000000      2.740646        -0.000000 

 

Root is: 2.740646 
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Question 4: Newton Raphson Method 

Program Statement: 

WAP in “C” Language to find out the root of the Algebraic and Transcendental equations 

using Newton Raphson  Method 

 

Solution: 
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Question 5: Newton’s Forward, Backward and Central Difference Interpolation Table 

 

Program Statement: 

WAP in “C” Language to implement Newton’s Forward, Backward and Central Difference 

Interpolation Table. 

 

Solution:  

 

Newton’s Forward Difference Interpolation Table 

#include<stdio.h> 

#include<conio.h> 

 

int main() 

{ 

 float x[20], y[20][20]; 

 int i,j, n; 

 clrscr(); 

 /* Input Section */ 

 printf("Enter number of data?\n"); 

 scanf("%d", &n); 

 printf("Enter data:\n"); 

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

 { 

  printf("x[%d]=", i); 

  scanf("%f", &x[i]); 

  printf("y[%d]=", i); 

  scanf("%f", &y[i][0]); 
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 } 

 

 /* Generating Forward Difference Table */ 

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

 { 

  for(j = 0; j < n-i; j++) 

  { 

   y[j][i] = y[j+1][i-1] - y[j][i-1]; 

  } 

 } 

 

 /* Displaying Forward Difference Table */ 

 printf("\nFORWARD DIFFERENCE TABLE\n\n"); 

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

 { 

  printf("%0.2f", x[i]); 

  for(j = 0; j < n-i ; j++) 

  { 

   printf("\t%0.2f", y[i][j]); 

  } 

  printf("\n"); 

 } 

 

 getch(); /* Holding Screen */ 

 return 0; 
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} 

Output:  

 

 

 

 

Newton’s Backward Difference Interpolation Table 

#include<studio.h> 



16 
 

#include<conio.h> 
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Newton’s Central Difference Interpolation Table 
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Question 6: Newton’s Forward, Backward and Central Difference 

interpolation formula 

 

Program Statement: 

WAP in “C” Language to implement Newton’s Forward, Backward and Central Difference 

interpolation formula. 

 

Solution: 

Newton’s Forward Difference interpolation formula 
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Newton’s Backward Difference interpolation formula 
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Newton’s Central Difference interpolation formula 
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Question 7: Jacobi’s interpolation Method 

 

Program Statement: 

WAP in “C”  Language to implement Jacobi’s interpolation Method. 

Solution: 
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Question 8: Gauss – Seidel interpolation Method 

 

Program Statement: 

WAP in “C”  Language to implement Gauss – Seidel interpolation Method. 

 

Solution: 
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38 
 

  



39 
 

 



40 
 

Question 9: Lagrange’s interpolation formula 

 

Program Statement: 

WAP in “C”  Language to implement Lagrange’s interpolation formula. 

Solution: 

#include<stdio.h> 

#include<conio.h> 

 

void main() 

{ 

  float x[100], y[100], xp, yp=0, p; 

  int i,j,n; 

  clrscr(); 

  /* Input Section */ 

  printf("Enter number of data: "); 

  scanf("%d", &n); 

  printf("Enter data:\n"); 

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

  { 

    printf("x[%d] = ", i); 

    scanf("%f", &x[i]); 

    printf("y[%d] = ", i); 

    scanf("%f", &y[i]); 

  } 

  printf("Enter interpolation point: "); 
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  scanf("%f", &xp); 

  /* Implementing Lagrange Interpolation */ 

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

  { 

    p=1; 

    for(j=1;j<=n;j++) 

    { 

      if(i!=j) 

      { 

        p = p* (xp - x[j])/(x[i] - x[j]); 

      } 

    } 

    yp = yp + p * y[i]; 

  } 

  printf("Interpolated value at %.3f is %.3f.", xp, yp); 

  getch(); 

} 

C Program Output: Lagrange Interpolation 

Enter number of data: 5 ↲ 

Enter data: 

x[1] = 5 ↲ 

y[1] = 150 ↲ 

x[2] = 7 ↲ 

y[2] = 392 ↲ 

x[3] = 11 ↲ 
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y[3] = 1452 ↲ 

x[4] = 13 ↲ 

y[4] = 2366 ↲ 

x[5] = 17 ↲ 

y[5] = 5202 ↲ 

Enter interpolation point: 9 ↲ 

Interpolated value at 9.000 is 810.000. 
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Question 10: Trapezoidal rule 

 

Program Statement: 

WAP in “C”  Language to implement trapezoidal rule. 

 

Solution: 
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Question 11: Simpson 1/3 and Simpson 3/8 rule 

 

Program Statement: 

WAP in “C”  Language to implement Simpson 1/3 and Simpson 3/8 rule.  

Solution: 

Simpson 1/3 rule:- 
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Simpson 3/8 rule:- 
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Question 12: Euler Method 

 

Program Statement: 

WAP in “C”  Language to implement Euler Method. 

Solution: 
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Question 13: Euler Modified Method 

 

Program Statement: 

WAP in “C” Language to implement Euler Modified Method. 

 

Solution:  
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Question 14: Runge-Kutta 2
nd

 and Runge-Kutta 4
th

   order Method 

Program Statement: 

WAP in “C” Language to implement Runge-Kutta 2
nd

 and Runge-Kutta 4
th

   order Method. 

Solution: 

Program for RK-2
nd

  Method 

 

#include <stdio.h> 

// Function to define the differential equation dy/dx 

float dydx(float x, float y) { 

    return x + y; // Example differential equation 

} 

// Runge-Kutta second-order method 

float rungeKutta2(float x0, float y0, float h) { 

    float k1, k2; 

    k1 = h * dydx(x0, y0); 

    k2 = h * dydx(x0 + h, y0 + k1); 

    return y0 + 0.5 * (k1 + k2); 

} 

int main() { 

    float x0, y0, h, xn, yn; 

    printf("Enter initial value of x: "); 

    scanf("%f", &x0); 

    printf("Enter initial value of y: "); 

    scanf("%f", &y0); 

    printf("Enter step size h: "); 

    scanf("%f", &h); 
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    printf("Enter value of x at which y is to be found: "); 

    scanf("%f", &xn); 

    printf("Calculating using Runge-Kutta II Order Method:\n"); 

    printf("x\t\ty\n"); 

    while (x0 < xn) { 

        yn = rungeKutta2(x0, y0, h); 

        printf("%.2f\t\t%.6f\n", x0, y0); 

        x0 += h; 

        y0 = yn; 

    } 

    printf("%.2f\t\t%.6f\n", x0, y0); 

    return 0; 

} 

  

Calculating using Runge-Kutta II Order Method: 

x  y 

0.00  1.000000 

0.10  1.110500 

0.20  1.242570 

0.30  1.398343 
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0.40  1.580288 

0.50  1.791398 

0.60  2.035281 

0.70  2.316446 

0.80  2.640659 

0.90  3.014217 

1.00  3.444168 
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Question 15: Fitting a Straight Line 

Program Statement: 

WAP in “C” Language to implement Fitting a Straight Line. 

 

Solution: 
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