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The nonlinear differential equations have been variously used
by the researchers in science and engineering to model many
real world problems. If the problems from various branches of
science and engineering are persistently unresolved through
differential equations, the approximate solutions may be
obtained through perturbation or numerical methods [1].
However, the availability of high speed computers, advanced
algorithm, and a number of sophisticated numerical tech-
niques has enabled researchers to solve problems through
differential equations of considerable complexity and nonlin-
earity. Nonetheless, failures to find exact analytical solutions
to problems have reverted the researchers to various approx-
imate analytical methods [2, 3].

Since the power series method fails to provide solutions
to equations at irregular singular points and at infinity, the
asymptomatic method, which is an off-shoot of the power
series method, provides the necessary answers to the singu-
larly perturbed equations at infinity as well. The perturbation
technique involves the expression of the unknown function
of the problem to be solved as a power series expansion and
obtain the successive terms of the expansion carefully.

The idea behind the perturbation method is that the ini-
tiative is taken with a simplified form of the original problem,
and the perturbations or corrections are added gradually so
that the original problem correlates with the solution. The
different perturbation parameters are adopted starting from
the minimal value taken as zero. The perturbation method

is supplemented by boundary-layer method, multiple-scale
method, WKB method, and so forth [3].

In problems involving linear or nonlinear differential
equations, a sequence of linear subproblems is devised
comprised of a number of differential equations; these are
successively solved to obtain solution to the original problem.

Researchers have developed nonperturbation methods as
well in order to solve complicated subproblems involving
perturbed parameters. Among these, Lyapunov’s artificial
parameter method and (sigma) expansion method and Ado-
mian decomposition method are important. Another most
efficient and nicely developed technique is the homotopy
analysis method proposed by Liao, homotopy perturbation
method developed by He, optimal homotopy asymptotic
method and optimal homotopy perturbation methods intro-
duced by Marinca, and Herisanu semianalytical techniques
which are best suited for nonlinear ordinary and partial
differential equations [4-7].

However, formal modelings are based on mathematical
techniques and notations, for describing and analyzing prop-
erties of software systems [8, 9].

These mathematical techniques are typically based on
discrete mathematics such as predicate logic, set theory,
relations, functions, and graph theory. The precise mathe-
matical notation eliminates the ambiguity, inconsistencies,
and incompleteness from any software and hardware system.
The aim of formal methods is to demonstrate the process of



development of a system from requirement to coding. This
approach identifies errors and oversights early in the design
life cycle, which are then easy to remove, with consequent
high quality and cost saving. This improves the informal form
of the system but does not replace them. There are various
types of formal modeling approaches which include Com-
mUnity, Estelle, Esterel, Lotos, Petri Nets, RAISE, Z, VDM,
and VDM++ [10-12]. We can divide formal specification into
three components: syntax: grammatical rules to determine if
sentences are well formed, semantics: rules for interpreting
the sentences in a precise, meaningful way within the domain,
and proof theory: rules for inferring useful information from
the specification.
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