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%#Calculate analytical solution
function anal = Analytical(xl,x2)
sigma = 1;

% Variance in Brownian motion.

% Mean in Brownian motion.
m = 1076;
% Number of samples for estimating v(t,x).
W = randn(2,m)*sqrt(sigma)+mu;
% Uniform gaussian distribution. (2D standard Brownian motion) .
h = exp(Fx(x1+W(1,:),x2+W(2,:)));
% Function "h" in Monte-Carlo method.
J = (1/m)*sum(h) ;
% Integrate solution by Monte-Carlo method.
anal = log(J);
% Analitical solution by Cole-Hopf transformation method.

end

Calculate f(x1,x2)
function fx = Fx(x1,x2)

fx = cos(xl) .*cos(x2);
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% Examine the case of the terminal data

end

clc;
clf;
clear all;
close all;

syms x1 x2;

% Initialization

N = 25;

% Number of points.

x = linspace(-pi/4, pi/4,N);

% Use equi-spaced grids on [-pi/4,pi/4]172 consisting of N points for the set x of dat

%Calculating

xx = linspace(-pi/2, pi/2,1076);
yy = linspace(-pi/2, pi/2,1076);
fx = Fx(xx,yy)

anal _init = Analytical (xx,yy)

[x1,x2] = meshgrid(x,x);
% rectangular grid in 2d space for x1 and x2.
anal _sol = analytical(x1,x2);
% calculate analitical solution by cole-hopf transformation method.
x3 = subs(anal_sol,{x1,x2},{x1,x2});
% replace all x1 and x2 symbolic variables with x1 and x2 and then evaluate "anal sol
x3 = double(x3);
% convert symbolic objects to double precision.
Jiplotting

figure;



#4

grid on;

view(30,40);

%, set the viewing angle of plot.
v = surface(x1,x2,x3);

% create surface object of analytical solution v(t,x).
set(gca, 'xtick',-1:0.2:1);

% customize the locations of tick marks along x axis.
set(gca, 'ytick',-1:0.2:1);

% customize the locations of tick marks along y axis.
set(gca, 'ztick',0:0.05:0.5);

% customize the locations of tick marks along z axis.

xlabel('x1'); ylabel('x2'); zlabel('x3');
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Abstract

In this thesis, we prove the convergence of the meshfree collocation methods for the ter-
minal value problems of linear and fully nonlinear parabolic partial differential equa-
tions in the frame-work of viscosity solutions. We represent preliminary concepts. We
briefly review the meshfree interpolation theory and derive a general collocation method

for parabolic partial differential equation. Finally we prove the convergence property.

keywords:Radial basis function, Meshfree method, Parabolic equations, Viscosity solu-

tion.
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