
P
os
te
d
on

A
u
th
or
ea

6
M
ar

20
21

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
61
50
31
49
.9
17
59
85
8/
v
1
—

T
h
is

a
p
re
p
ri
n
t
a
n
d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Numerical solutions of electromagnetic wave model of fractional

derivative using class of finite difference scheme

Vijay Patel1 and Dhirendra Bahuguna1

1Indian Institute of Technology Kanpur

March 6, 2021

Abstract

In this article, a numerical scheme is introduced for solving the fractional partial differential equation (FPDE) arising from

electromagnetic waves in dielectric media (EMWDM) by using an efficient class of finite difference methods. The numerical

scheme is based on the Hermite formula. The Caputo’s fractional derivatives in time are discretized by a finite difference scheme

of order O((kˆ(4-alpha)) & O(kˆ(4-beta)), 1
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