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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) 

 

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

1.2 𝑓(𝑥) = (𝑅2 − 𝑥2)1/2 − 𝑥𝑡𝑎𝑛(𝑥) 

 

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

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

 

Figure 2-1 this shows the function labelled in the legend and the root 
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2.2 Newton c 𝑓(𝑥) = 10 log(𝑥) − 𝑥 

 

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

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

 

Figure 3-1 plot of function intersection 
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4 Bracketing 

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

 

Figure 4-1 multiple roots Bisect for functions shown in legend  

4.2 Newton 𝑓(𝑥) = 100𝑒−𝑥 − 5sin⁡(𝜋𝑥/2) 

 

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

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

Iteration Convergence X Value 

1 1.3931 3.25 

2 2.3274 2.875 

3 0.8428 3.0625 

4 0.1718 3.1562 

5 0.3602 3.1094 

6 0.1005 3.1328 

7 0.034 3.1445 

8 0.0336 3.1387 

9 1.03E-04 3.1416 

10 0.0168 3.1401 

11 0.0083 3.1409 

12 0.0041 3.1412 

13 0.002 3.1414 

14 9.54E-04 3.1415 

15 4.26E-04 3.1416 

16 1.61E-04 3.1416 

17 2.93E-05 3.1416 

18 3.68E-05 3.1416 

19 3.76E-06 3.1416 

20 1.28E-05 3.1416 

21 4.50E-06 3.1416 

22 3.67E-07 3.1416 

 

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

Iteration Convergence Value 

1 2.0804 4.175 

2 0.2195 4.2625 

3 0.9881 4.3062 

4 0.3553 4.2844 

5 0.0612 4.2734 

6 0.0808 4.268 

7 0.0102 4.2707 

8 0.0254 4.2721 

9 7.60E-03 4.2714 

10 0.0013 4.271 

11 0.0031 4.2712 

12 9.11E-04 4.2711 

13 2.00E-04 4.2711 

14 3.56E-04 4.2711 
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15 7.77E-05 4.2711 

16 6.11E-05 4.2711 

17 8.31E-06 4.2711 

18 2.64E-05 4.2711 

19 9.05E-06 4.2711 

20 3.66E-07 4.2711 

 

5.3 Convergence table Newton b 𝑓(𝑥) = 𝑒𝑥 − (1 + 𝑥 + (𝑥2/2)) 

Iteration Convergence Value 

1 46.1643 4.0878 

2 16.0667 3.241 

3 5.4488 2.4874 

4 1.7969 1.8495 

5 0.5771 1.3372 

6 0.1812 0.9449 

7 0.0559 0.6562 

8 0.017 0.4499 

9 5.10E-03 0.3057 

10 0.0015 0.2065 

11 4.62E-04 0.1388 

12 1.38E-04 0.0931 

13 4.09E-05 0.0623 

14 1.22E-05 0.0416 

15 3.61E-06 0.0278 

16 1.07E-06 0.0186 

17 3.18E-07 0.0124 

 

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

Iteration Convergence X Value 

1 0.0575 1.1111 

2 2.08E-04 1.1183 

3 2.75E-09 1.1183 

 

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

Root 1 Root 2 

Iteration Convergence X Value Iteration Convergence X Value 

1 0.0183 4.197 1 0.0973 5.9545 

2 4.99E-02 4.1894 2 0.0399 5.9621 

3 1.57E-02 4.1932 3 0.0112 5.9659 

4 0.0013 4.1951 4 0.0032 5.9678 



ACHA 7002  Task 2 Ewan Evans 

7 

 

5 0.0072 4.1941 5 0.004 5.9669 

6 0.003 4.1946 6 3.73E-04 5.9673 

7 8.33E-04 4.1948 7 0.0014 5.9676 

8 2.32E-04 4.195 8 5.25E-04 5.9674 

9 3.00E-04 4.1949 9 7.57E-05 5.9674 

10 3.40E-05 4.1949 10 1.49E-04 5.9674 

11 9.91E-05 4.1949 11 3.66E-05 5.9674 

12 3.26E-05 4.1949 12 1.96E-05 5.9674 

13 7.16E-07 4.1949 13 8.51E-06 5.9674 

   14 5.52E-06 5.9674 

   15 1.50E-06 5.9674 

   16 2.01E-06 5.9674 

   17 2.58E-07 5.9674 

 

Root 3 Root 4 

Iteration Convergence X Value Iteration Convergence X Value 

1 0.0859 8.0152 1 0.1144 9.9848 

2 0.0262 8.0076 2 0.0549 9.9924 

3 0.0037 8.0038 3 0.0252 9.9962 

4 0.0113 8.0057 4 0.0103 9.9981 

5 0.0038 8.0047 5 0.0029 9.9991 

6 6.48E-05 8.0043 6 8.23E-04 9.9995 

7 0.0018 8.004 7 0.001 9.9993 

8 8.69E-04 8.0041 8 1.06E-04 9.9994 

9 4.02E-04 8.0042 9 3.59E-04 9.9995 

10 1.69E-04 8.0042 10 1.27E-04 9.9994 

11 5.19E-05 8.0042 11 1.04E-05 9.9994 

12 6.46E-06 8.0043 12 4.77E-05 9.9994 

13 2.27E-05 8.0043 13 1.86E-05 9.9994 

14 8.13E-06 8.0043 14 4.12E-06 9.9994 

15 8.37E-07 8.0043 15 3.14E-06 9.9994 

      16 4.90E-07 9.9994 

 

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

root 1 root 2 

Iteration Convergence Value Iteration Convergence Value 

1 8.09E-04 4.1948 1 2.30E-06 5.9674 

2 2.11E-08 4.1949 2 3.20E-14 5.9674 

 

root 3 root 4 

Iteration Convergence Value Iteration Convergence Value 
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1 1.53E-04 8.0042 1 1.77E-04 9.9994 

2 2.19E-11 8.0043 2 3.92E-12 9.9994 

 

5.7 Your code and functions  

 

 

Figure 3 - Bisection 1 method main script code (sinxsinh(x)) 
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Figure 4 - Bisection method2 main script code (R2 - x2(1/2)-xtan(x)) 
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Figure 5 - Bisection method function used in 1.1 and 1.2 
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Figure 6 - Newton method main script code (exp(x) - (1 + x + (x^2)/2)) 
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Figure 7 - Newton method in main script (10logx-x) 

 

Figure 8 - Newton method function used in 2.1 and 2.2 
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Figure 9 - Newton method Intersecting two functions main script code (100e - x - 5sin(πx/2)) 
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Figure 10 – Bracketing method main script code (100e-x-5sin(πx/2)) 
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Figure 11 - Bracketing method main script code (1000e-x-5sin(πx/2) 
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Figure 12 - Bracketing method function used in 4.1 and 4.2 


