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Abstract of Thesis

This thesis is devoted to the study of quasilinear elliptic partial differential equations and the semilinear parabolic
differential equations. Both elliptic and parabolic partial differential equations are known to have applications in various fields
outside of mathematics. Hence, it is necessary to develop a deep understanding for the behavior of solutions to the
aforementioned type of partial differential equations to develop a strong mathematical framework which can be useful for
mathematical models used in science and engineering fields for practical purposes. We focus on quasilinear elliptic partial
differential equations in Chapter 2 and proceed to focus on semilinear parabolic equations in Chapter 3 and Chapter 4.

The first study in Chapter 2 aims to establish the existence of functions which can be represented by its generalized
mean value that is also known as p-mean value. Here, we use Perron's Method suitable for our problem to establish the existence
of the aforementioned functions which are called (variationally) p-harmonious functions. The second aim of this study is to show
the uniform convergence of p-harmonious functions to p-harmonic functions for game-theoretic p-Laplace equation. We obtain
this result by using an appropriate approximation scheme. When p=2, our results here revert to the asymptotic mean value
property for harmonic functions.

The second study in Chapter 3 aims to obtain the blow-up rate of semilinear heat equations with subcritical nonlinear
term under Ambrosetti-Rabinowitz condition in an unbounded domain. We use variable transformation and parabolic argument
to obtain our main results here. Moreover, we also extend the results from single equation case to a system of equations.

The third study in Chapter 4 aims to establish the existence of time-global solutions to a system of semilinear heat
equations with subcritical nonlinearity under Ambrosetti-Rabinowitz condition in a bounded smooth domain. We use the
compactness of the orbit in scale-invariant Lebesgue space and blow-up argument to obtain our results. For single equation, this
method is also applicable for the critical case in the sense of Sobolev embedding.

Finally, we give conclusions for each study and explain possible future research based on the results presented here in
Chapter 5.
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