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1 Task 3a 

1.1 Table of own functions results compared with given function 

Compare original functions TIME, ITERATIONS, RESULT DIFERENCE, LINES of 

CODE with your results for bisection, secant and newton Raphson in a table 

Running code (Moodle zip) with all associated files must be submitted to receive marks 

for your results table 

tnumerical root‐solving techniques were applied to compute the dissociation oxygen parameter 𝑛5. 

The original function mydissfuniii.m uses a long step-based algorithm to reduce the error: 

𝐹(𝑥) = 𝑥 −
𝑛5(𝑥)

𝑛total(𝑥)
 

 

This behaviour was reproduced by constructing a cleaner root function n5_equation.m, which allowed 

the use of: 

 Bisection Method 

 Secant Method 

 Newton–Raphson Method 

The goal was to compare each technique based on: 

 Computational time 

 Number of iterations 

 Accuracy versus the original solver 
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The results indicate that all three numerical techniques match the original dissociation 

code extremely well, with differences between:  

10−11 and 10−12 

 

This demonstrates that the created root function accurately reproduces the physical behaviour of the original 

function.Bisection needed the maximum number of iterations (30) and provided a 

reasonable calculation time.Secant converged considerably faster with only 8 

iterations.Newton–Raphson gave the fastest convergence (6 iterations) and the shortest 

calculation time (0.0039s).  

The Newton technique is the most efficient since it uses derivative information, whereas 

Bisection is guaranteed to converge but remains the slowest.  

Because of its speed and accuracy, Newton is the best approach for this problem overall. 

2 Task 3b 

2.1 Table of research of MATLAB/Online functions 

Research MATLAB functions and mathematical techniques to calculate n5, there are 

many chemistry linear algebra solvers, symbolic maths solvers and engineering root 

solvers. You should create a table of methods ranking them based on criteria such as 

ease of use, efficiency, and accuracy. This table should be referenced 

 

 

Method Type Ease Efficiency Accuracy Short comments 

fzero 1D root solver 

(MATLAB) 

5 4 4 Built-in scalar root finder for 

(f(x)=0). Uses a combination 

of bisection, secant and 

inverse quadratic 

interpolation. Very easy to 

call with a function handle and 

an initial guess. 
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fsolve Multivariate 

nonlinear solver 

3 4 4 Solves systems (F(x)=0). 

Suitable for coupled equations 

or larger thermodynamic 

models. Requires 

Optimization Toolbox and a 

reasonable initial guess. Often 

more than needed for a single 

unknown. 

vpasolve Symbolic 

numeric solver 

3 3 5 Part of the Symbolic Math 

Toolbox. Works with 

symbolic equations and 

returns high-precision 

numeric solutions. Very 

accurate but slower and 

requires extra toolbox. 

Cantera / 

CEA 

External 

combustion 

equilibrium 

codes 

2 5 5 Specialist chemistry packages 

that compute full equilibrium 

compositions and 

thermodynamic properties. 

Highly accurate and efficient 

for complex mixtures but 

require separate installation 

and more complex setup than 

basic MATLAB functions. 
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Fzero is the most logical solution for the current issue among the approaches examined since 

appears as a single scalar unknown in the dissociation model. Adding more species or 

associated temperature/pressure equations makes multivariate solvers like fsolve or external 

equilibrium codes (Cantera/CEA) more appealing. Symbolic approaches like vpasolve can 

reach very high accuracy, but double-precision numerical methods are already sufficient here, 

as they match the original routine to roughly 10−12. 

 

2.1.1 Additional researched functions findings 

Task  goal is to investigate several MATLAB and mathematical methods that can calculate 

the dissociation oxygen term n_5. Due to the fact that a nonlinear implicit equation can be 

used to explain the problem: 

𝐹(𝑥) = 𝑥 −
𝑛5(𝑥)

𝑛total(𝑥)
= 0 

 

Many built-in solvers or scientific methods can be applied. 

Five representative methods were researched, evaluated, and ranked based on: 

 Ease of use 

 Efficiency 

 Accuracy 

 Availability within MATLAB 

 Suitability for combustion/dissociation problems 

 

2.2 Table of tried MATLAB/Online functions results 

Compare original functions TIME, ITERATIONS, RESULT DIFERENCE, LINES of 

CODE with your results for researched code functions 

Running code (Moodle zip) with all associated files must be submitted to receive marks 

for your results table 
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The MATLAB function fzero successfully replicated the original 𝑛 5 value with a very modest 

inaccuracy of 1.62 × 10−12. This shows that the precision of the lengthy, manually-

programmed step-based procedure in mydissfuniii.m can be matched by MATLAB's built-in 

root-solving algorithms. Because the fzero routine executes extra internal logic for robustness, 

it took ten iterations to converge and ran a little more slowly. However, it took fewer than 10 

lines of code compared to the nearly 250-line original function, making it considerably simpler 

and cleaner to utilize in future projects. 
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4 Appendices 

4.1 Own code and functions task 3a 

 



Module code  Task 3 Name 

7 

 

 



Module code  Task 3 Name 

8 

 

 



Module code  Task 3 Name 

9 

 

 

 



Module code  Task 3 Name 

10 

 

4.2 Own code task 3b 
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