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Write down algorithm and C program for differentiating continuous 
function using three point formula [CSIT, 2077]

The three-point formula is a numerical method for approximating the derivative of a 
continuous function. It uses three points on the function to estimate the slope at a 
given point. Here's an algorithm for differentiating a continuous function using the 
three-point formula:

Algorithm:
1.Define the function to be differentiated.
2.Determine the step size (h) for selecting the three points.
3.Take an input for the point at which the derivative is to be calculated (x).
4.Calculate the derivative using the three-point formula: a. Let x1 = x - h b. Let x2 = x 
c. Let x3 = x + h d. Calculate f(x1), f(x2), and f(x3) using the given function. e. Calculate 
the derivative using the formula: derivative = (f(x3) - f(x1)) / (2 * h).
5.Print the calculated derivative.



#include <stdio.h>
#include <math.h>

// Function to differentiate
double function(double x) {

return sin(x);  // Example: Differentiating sin(x)
}

// Function to calculate derivative using three-point formula
double differentiate(double x, double h) {

double x1 = x - h;
double x2 = x;
double x3 = x + h;
double y1 = function(x1);
double y2 = function(x2);
double y3 = function(x3);

double derivative = (y3 - y1) / (2 * h);
return derivative;

}

int main() {
double x, h;
printf("Enter the point at which the derivative is to be 

calculated: ");
scanf("%lf", &x);
printf("Enter the step size (h): ");
scanf("%lf", &h);

double derivative = differentiate(x, h);
printf("The derivative at x = %lf is %lf\n", x, derivative);

return 0;
}











The Trapezoidal rule is a numerical integration 
method used to approximate the definite 
integral of a function. It approximates the 
area under a curve by dividing it into a series 
of trapezoids and summing up their areas.

The basic idea of the Trapezoidal rule is to approximate 
the curve of the function over a given interval by a series 
of straight line segments. Each segment is formed by 
connecting two adjacent points on the curve, and the 
area under each segment is calculated as the area of a 
trapezoid.



































So, What is the difference between Trapezoidal Rule and Simpon’s 1/3 rule?

Simpson's 1/3 rule and the trapezoidal rule are both numerical methods used for approximating definite integrals. 
However, there are significant differences between them in terms of their approach and accuracy.

1.Approach:
1. Simpson's 1/3 Rule: This method approximates the function over each subinterval with a quadratic 

polynomial. It assumes that the function can be well-approximated by a smooth curve and uses a quadratic 
interpolation technique to estimate the integral.

2. Trapezoidal Rule: This method approximates the function over each subinterval with a straight line segment 
connecting the endpoints of the subinterval. It assumes that the function can be well-approximated by a 
straight line and uses linear interpolation to estimate the integral.

2.Accuracy:
1. Simpson's 1/3 Rule: This rule tends to provide a more accurate approximation compared to the trapezoidal 

rule for functions that are relatively smooth and can be well-approximated by quadratic polynomials. It can 
yield more accurate results since it takes into account the curvature of the function within each subinterval.

2. Trapezoidal Rule: This rule is less accurate than Simpson's 1/3 rule but still provides reasonable 
approximations. It works well for functions that are less smooth or have sharp discontinuities since it 
approximates the function by straight line segments.



1.Number of Function Evaluations:
1. Simpson's 1/3 Rule: This rule requires function evaluations at the endpoints and the midpoint of 

each subinterval. Therefore, it needs an even number of intervals to work correctly.
2. Trapezoidal Rule: This rule requires function evaluations only at the endpoints of each subinterval. 

It can work with any number of intervals, even or odd.

2.Error Convergence:
1. Simpson's 1/3 Rule: The error of Simpson's 1/3 rule decreases as the number of intervals increases. 

The error convergence is generally faster compared to the trapezoidal rule.
2. Trapezoidal Rule: The error of the trapezoidal rule also decreases as the number of intervals 

increases, but the convergence rate is slower compared to Simpson's 1/3 rule.

In summary, Simpson's 1/3 rule provides a more accurate approximation of definite integrals than the 
trapezoidal rule, particularly for smooth functions. However, the choice between the two methods 
depends on the characteristics of the function being integrated and the desired level of accuracy.









Lab Questions

8. Write a C program to integrate a function using Trapazoidal Rule

9. Write a C program to integrate a function using Simpon’s 1/3 rule

10. Write a C program to integrate a function using Simpon’s 3/8 rule








