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ABSTRACT

The purpose of this dissertation is studying new analytics on complex
transforms and stochastic differential equations with applications. It is the
study of applications of fractional calculus transforms for a new subclass of
univalent functions using Hohlov operator with Hadamard product. A new
subclass AH(a;,a,,a3,a,8,v,9) was introduced. Coefficient inequality,
upper and lower bounds (distortion bounds), upper and lower bounds
(growth bounds) with some related results were obtained. Also applications
in upper terms of generalized Wright functions were introduced. The
present dissertation deals with a solution of fractional Heat equation for a
subclass of multivalent functions using fractional integral operator. Here,
we make same new generalizations, of Riemann-Liouville (integral and
derivative) to obtain coefficient inequality, upper bounds and the
application of the fractional heat equation. Discussed differential
subordinations and superordinations results of analytic univalent functions
were discussed by using fractional differential operator as established
sandwich theorems for wunivalent functions by using differential
subordination and superordination results These theorems involving the
application of fractional differential operator, Dg,ﬁ,s f(z). Also, some

differential subordination and superordination results in the open unit disk
U were derived, with sandwich-type results. The work of thesis also
introduced third-order differential subordination and superordination results
for univalent analytic functions associated with Zeta-Riemann fractional
differential operator. Certain families of admissible functions were
introduced and discuss some applications of third-order differential
subordination for normalized analytic functions associated with novel
fractional operator namely Zeta-Riemann fractional differential operator

Dé"'ﬁ ) f(z). Some new results on differential subordination and
superordination with Sandwich theorems are obtained. The applications of
Beta negative Binomial distribution for third-order differential
subordination and superordination of multivalent analytic functions were
tackled. The implications of third order differential subordination in the
context of analytic functions associated with statistical linear operator were
explored. The investigation encompasses the consideration of specific
admissible classes of 37¢ differential functions. Furthermore, this



exploration to establish a dual principle was extended, resulting in a
sandwich-type outcome. Finally, fractional complex stochastic differential
equations and their applications in mathematical finance and physics were
studied. This idea discussed the connection between complex-valued
stochastic equations and univalent functions within the open unit disk U .
The classical complex It6 calculus has extended stochastic differential
equations (SDEs) into the complex plane, enabling the modeling of
processes with real and imaginary components. [td lemma for a complex-
valued function df (z;). Also, here the fractional extension of complex Itd
calculus incorporates memory effects by substituting conventional
Brownian motion with fractional Brownian motion W/, This
generalization permits non-Markovian dynamics in which previous values
affect future development.
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