
Declaration

I, Oghonyon, Jimevwo Godwin, (Matric. Number: CUGP070206) declare that this research

was carried out by me under the supervision of Prof. Solomon A. Okunuga of the Department

of Mathematics, University of Lagos, Lagos and Dr. Nicholas A. Omoregbe of the Department

of Computer and Information Sciences, Covenant University, Ota, Ogun State. I attest that

the thesis has not been presented either wholly or partly for the award of any degree elsewhere.

All sources of data and schorlarly information used in this thesis are duly acknowledged.

Signature...............................

Date.....................................

Oghonyon, Jimevwo Godwin

i

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Covenant University Repository

https://core.ac.uk/display/43010141?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Certification

This is to certify that this research was carried out by Mr Oghonyon, Jimevwo God-

win,(CUGP070206), in the Department of Mathematics, School of Natural and Applied

Sciences, College of Science and Technology, Covenant University, Ota, Ogun State, Nigeria.

———————————————– ———————————————–

Prof S.A. Okunuga Dr. N.A. Omoregbe

Supervisor Co-supervisor

Department of Mathematics Department of Computer and Information Sciences

University of Lagos, Covenant University, Ota,

Lagos State, Nigeria Ogun State, Nigeria.

———————————————– ———————————————–

Professor O.M. Bamigbola Professor S.A. Iyase

(External Examiner) Head of Department

Department of Mathematics Department of Mathematics

University of IIorin, Covenant University,

IIorin, Kwara State, Nigeria. Ota, Ogun State, Nigeria.

ii



Dedication

To my lovely wife, Mrs Oghonyon Blessing, my son , Omemena Divine Oghonyon, my daughter,

Ahoghome Marvelous Oghonyon and the entire Oghonyon’s family.

iii



Acknowledgement

Thanks and so much thanks to God the Father, Jesus Christ the Son and the Holy Spirit for

all insight and inspiration throughout this research work. With Him this research work has

become a reality.

I deeply appreciate my supervisor, Professor S. A. Okunuga, who dedicatedly gave me his

shoulder to stand upon for the success of this research work. A father and a prayer partner

among supervisors he has been to me. I am grateful also to my co-supervisor, Dr N. A.

Omoregbe, for his concern, encouragements, criticisms and directions. May God bless both in

very good measure. Nevertheless, my sincere thanks to Dr S. Akinfenmwa and Dr J. Ehigie , of

the Department of Mathematics, University of Lagos, Lagos State, for their continuous support

and contribution to this research work.

My deeply indebted to Prof. M. R. Odekunle, Prof. J.A. Gbadeyan, Prof J. O. Olaleru and

Prof. S. A. Iyase, who as the head of my department gave me sufficient attention and attended

to my every need. To all the staff of the department of Mathematics ,Computer and Information

Sciences, Covenant University, I thank all for their support and encouragement. Many thanks

and appreciation to Dr. A.O. Adesanya for his immense contribution and for the reliable

friendship that we now share.

My heart of gratitude is extended to all my friends and senior colleagues both in Covenant

University and beyond for their tireless encouragement especially, Prof. J. Katende, Prof. Dr

Agboje, Prof T.O. Mosaku, Prof. L. O. Egwari. Special thanks to my coordinator Dr T. A.

Anake , Mr O. O. Agboola, Dr (Mrs) S. K. Eke, Mr W. Odetunmbi for all the invaluable pieces

of advice and counsel.

iv



I appreciate every member of the Toilet Unit of the Sanctuary Keepers of the Living Faith

Church, Ota; as well as every member of the Sanctuary Keepers Group. Their continuous

prayers and fellowship sustained me through this research period and for this I am very grateful.

To my Parents, Mr. & Mrs. J. K. Oghonyon, Mr & Mrs Erere Ofotoku, and to all my relatives,

I am grateful to all for extending great love and prayers.

My sincere gratitude to my lovely wife, Mrs Oghonyon Blessing and my son, Oghonyon Omo-

mena Divine who weathered the storm with love and support throughout this research. Also,

my lovely daughter, Oghonyon, Ahoghome Marvelous. I appreciate her for the understanding,

prayers and cooperation. She is indeed my ’good thing’ and I love her so much. And to my

son, Oghonyon Omomena Divine a gift from God.

Again, my appreciation goes to the entire family of the Omoregbe and Divine Omoregbe in

particular for his continuous prayer and great wishes. My prayer is that God’s hand will be

mighty in your household.

Finally, I thank the Vice Chancellor and the entire Management of Covenant University for

giving me this rare opportunity. I also thank my Bishop and Chancellor, Dr. D. O. Oyedepo

who created the platform upon which I have prospered. God bless you sir.

Oghonyon, J. Godwin. 2015

v



Abstract

The numerical solutions of general third order initial value problems of ordinary differential

equations have been studied in this research work. A new class of block multistep methods

capable of solving general third order IVPs of ODEs using variable step size technique have

been developed. Collocation and interpolation of power series as the approximate solution is

adopted. The block multistep method was intensified by the introduction of continuous scheme

in order to circumvent the limitation created by reducing to systems of first order ODEs.

The new class of variable step-size method has the advantage to control and minimize error,

determine and vary the step size as well as decide the prescribed tolerance level to ascertain

the maximum errors. Some theoretical properties of the block multistep methods such as order

of the scheme, zero stability, consistency and determination of the region of absolute stability

of the scheme have been conducted and presented. Numerical examples on nonstiff IVPs have

been used to test the performance of the methods, in addition, comparing the maximum error

as the prescribed tolerance parameter level is reduced in the method. The newly developed

methods have been written as mathematical program and expressed in form of mathematical

language which can run simultaneously when implemented. The newly formulated variable

step-size block multistep methods perform better when compared with other existing methods

as the prescribed tolerance parameter level got smaller and smaller.

Furthermore, the newly developed methods possess the attribute to control and decide on

the estimate of the actual step size that will guarantee an improved results with better maximum

errors. This, in particular, is seen as an advantage of the variable step size method over other

existing methods approximated with fixed step size. Finally, the idea of predictor-corrector

methods used by various researchers to predict and correct estimates has been extended in

the newly proposed method to change/decide on suitable step size, determine the prescribed

tolerance level and error control/minimization.
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