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Abstract
Study of many phenomena such as heat transfer,mass transfer,fluid

mechanics and plasma physics leads to the system of non-linear equations
which can be solved either by an approximate,analytical or numerical
method.

In most cases owing to the non-linearity and the coupling of high orders
equations their numerical solution is difficult and comple. However, some of
these problems are solved by numerical methods and in some cases the
analytical and semi-analytical methods are employed.

In this thesis, some modern analytical methods like Perturbation, Homotopy
Perturbation, Variational iteration and Adomian decomposition are studied.
The methods are applied in few cases of engineering sciences such as fluid
mechanics and heat transfer. The analytical methods are explained with
some examples which are preceded with advantage and disadvantages.
Homotpy analysis which remove the shortage of previous methods offer new
solutions for the complex non-linear governing equations.

Finally, the performance of method is investigated by introducing two
problems.The results derived from Homotopy analysis method are exactly
similar to the Numericals as well as Exact solutions. The convergence area is

well controllable in relation to the methods introduced in this thesis.
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