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ABSTRACT 

This paper introduces a new approach for constructing higher order of EEGLM which have 

become very popular and novel due to its enviable stability properties. This paper also shows 

that methods 524 is stable with its characteristics root lies in a unit circle. 

Numerical experiments indicate that Extended Exponential General Linear Methods perform 

better than existing Methods. 
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INTRODUCTION 

The inspiration of this paper is drawn from 

the paper of Osisiogu and Bazuaye (2014) 

which gave a general framework for the 

construction of extended exponential 

general linear methods. We are interested in 

the  problem 

      ,0,)( TttyGtMyty     

Given  0y .        (1.1) 

have attracted a lot of interest. 

  For given starting values 
110 ,, qyyy  , the 

theoretical approximation 1ny  at time 

,1,1  qntn  is given by the recurrence 

relation or formula  

        






 
s

i

q

k

knkniin

hL

n yNhLVhYNhLBhyey
1

1

1

1             

(1.2)        

The internal stages siYni 1, , are 

defined through  
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Construction of Extended Exponential 

General Linear Methods Order Five Step 

Two Stage Order Four. 

The extended exponential general linear 

methods order five step two stage order four 

(known as methods 524) is given as 
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Similarly,    
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Simplifying, (2.2) to (2.12), we have 
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Also, 
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Stability Analysis of Methods 524 

We recall the Scheme given by 
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Again the first characteristic polynomial is given by 
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The stability graph of order five step two and stage order four scheme using MATHEMATICA 

 

The graph shows that the method is zero stable since the first characteristic polynomial lies in 

a unit circle.                   

The stability matrix is
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inserting the values of the coefficients in we have
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Solving equation (3.5) we have 
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The graphs are shown below 

 

 
 

The stability graph of for order five step two and stage order four (524) Scheme using 

MATHEMATICA. The interval between (-2.3,-0.5)       
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Numerical Experiments  

In this section, we illustrate theoretical 

results given in section two, accuracies of 

524 methods.  

 

 

 

Problem          

]1,0[2)0(,)1(10 2 twithyyy 

 

Exact solution: 
t
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The results obtained via our propose scheme 524 is very impressive. 

 

This paper has investigated the construction 

of Extended Exponential General linear 

methods of 524 with its stabilities. Stability 

analysis show that the method is zero stable 

with its characteristics root lies in the unit 

disc. 

 

Experimental experience reveals that our 

Methods perform better than the already 

existing ones. 
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