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1 Bisection 

A function was created based on equation 1.1 to solve roots using the bisection method 

Equation 1-1 

1.1 𝑓(𝑥) = sin(𝑥) sinh⁡(x) 

BISECTION METHOD - Function 1 

Function: sin(x)*sinh(x), Interval: [1, 4] 

 

Root found: 3.141593 

Iterations: 22 

f(root) = 3.670941e-07 

 

BISECTION METHOD - Function 2 

Function: (1+x-10^(2/3))/x^2, Interval: [4, 4.7] 

 

Figure 1-1 this shows the function labelled in the legend and the root  

1.2 𝑓(𝑥) = (𝑅2 − 𝑥2)1/2 − 𝑥𝑡𝑎𝑛(𝑥) 

BISECTION METHOD - Function 2 

Function: (1+x-10^(2/3))/x^2, Interval: [2, 5] 

 

Root found: 3.641589 

Iterations: 22 

f(root) = -1.998825e-09 
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Figure 1-2 this shows the function labelled in the legend and the root 

 

 

2 Newton’s method 

A function was made from equation 2.1 to evaluate roots with the newton method to use 

this method, functions and their derivative functions were created. 

Equation 2-1 
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2.1 Newton b 𝑓(𝑥) = 𝑒𝑥 − (1 + 𝑥 + (𝑥2/2)) 

NEWTON-RAPHSON METHOD - Function 1 

Function: e^x - (1 + x + x^2/2), x0 = 5 

 

Root found: 0.003674 

Iterations: 20 

f(root) = 8.270474e-09 

 

 

Figure 2-1 this shows the function labelled in the legend and the root 

 

2.2 Newton c 𝑓(𝑥) = 10 log(𝑥) − 𝑥 

 

NEWTON-RAPHSON METHOD - Function 2 

Function: 10*log(x) - x, x0 = 1 

 

Root found: 1.118326 

Iterations: 4 

f(root) = -2.751923e-09 
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Figure 2-2 this shows the function labelled in the legend and the root 

3 Intersect plot 𝑓(𝑥) = 100𝑒−𝑥 − 5sin⁡(𝜋𝑥/2) 

Finding root near x0 = 4 with tol = 1e-10 

Root: 4.194932 

Iterations: 4 

f(root): 2.464180e-10 

 

 

Figure 3-1 plot of function intersection 
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4 Bracketing 

BRACKETING AND MULTIPLE ROOTS 

Finding roots of: 100*e^(-x) - 5*sin(pi*x/2) = 0 

 

Found 4 potential roots in [4, 10] 

 

Root 1: Bisect = 4.19493196, Newton = 4.19493157 

Root 2: Bisect = 5.96737902, Newton = 5.96737906 

Root 3: Bisect = 8.00425350, Newton = 8.00425315 

Root 4: Bisect = 9.99942155, Newton = 9.99942162 

4.1 Bisect 𝑓(𝑥) = 100𝑒−𝑥 − 5sin⁡(𝜋𝑥/2) 

 

Figure 4-1 multiple roots Bisect for functions shown in legend  
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4.2 Newton 𝑓(𝑥) = 100𝑒−𝑥 − 5sin⁡(𝜋𝑥/2) 

 

Figure 4-2 multiple roots Newton for functions shown in legend 

 

5 Appendices 

5.1 Convergence table Bisection 𝑓(𝑥) = sin(𝑥) sinh⁡(x)  

BISECTION METHOD - Function 1 

Function: sin(x)*sinh(x), Interval: [1, 4] 

 

Root found: 3.141593 

Iterations: 22 

f(root) = 3.670941e-07 

 

5.2 Convergence table Bisection 𝑓(𝑥) = (𝑅2 − 𝑥2)1/2 − 𝑥𝑡𝑎𝑛(𝑥) 

BISECTION METHOD - Function 2 

Function: (1+x-10^(2/3))/x^2, Interval: [2, 5] 

 

Root found: 3.641589 

Iterations: 22 

f(root) = -1.998825e-09 
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5.3 Convergence table Newton b 𝑓(𝑥) = 𝑒𝑥 − (1 + 𝑥 + (𝑥2/2)) 

NEWTON-RAPHSON METHOD - Function 1 

Function: e^x - (1 + x + x^2/2), x0 = 5 

 

Root found: 0.003674 

Iterations: 20 

f(root) = 8.270474e-09 

 

5.4 Convergence table Newton c 𝑓(𝑥) = 10 log(𝑥) − 𝑥 

NEWTON-RAPHSON METHOD - Function 2 

Function: 10*log(x) - x, x0 = 1 

 

Root found: 1.118326 

Iterations: 4 

f(root) = -2.751923e-09 

 

5.5 Convergence table Bisect 𝑓(𝑥) = 100𝑒−𝑥 − 5sin⁡(𝜋𝑥/2) 

BRACKETING AND MULTIPLE ROOTS 

Finding roots of: 100*e^(-x) - 5*sin(pi*x/2) = 0 

 

Found 4 potential roots in [4, 10] 

 

Root 1: Bisect = 4.19493196 

Root 2: Bisect = 5.96737902 

Root 3: Bisect = 8.00425350 

Root 4: Bisect = 9.99942155 

 

5.6 Convergence table Newton 𝑓(𝑥) = 100𝑒−𝑥 − 5sin⁡(𝜋𝑥/2) 

BRACKETING AND MULTIPLE ROOTS 

Finding roots of: 100*e^(-x) - 5*sin(pi*x/2) = 0 

 

Found 4 potential roots in [4, 10] 

 

Root 1: Newton = 4.19493157 

Root 2: Newton = 5.96737906 

Root 3: Newton = 8.00425315 

Root 4: Newton = 9.99942162 

 



Module code  Task 2 Name 

8 

 

5.7 Your code and functions  

5.7.1 bisect.m (function) 

 

5.7.2 bracketing.m (function) 

 

5.7.3 deriv_multiple.m (function) 

 

5.7.4 deriv_newton_1.m (function) 
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5.7.5 deriv_newton_2.m (function) 

 

5.7.6 func_bisect_1.m (function) 

 

5.7.7 func_bisect_2.m (function) 

 

5.7.8 func_multiple.m (function) 

 

5.7.9 func_newton_1.m (function) 

 

5.7.10 func_newton_2.m (function) 
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5.7.11 newton.m (function) 

 

5.7.12 task2_bisection.m (script) 
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5.7.13 task2_bracketing.m (script) 

 

5.7.14 task2_multiple.m(script) 
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5.7.15 task2_newton.m (script) 
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