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Abstract

In this paper, the authors approximate the solution of time fractional multi- dimensional Burger’s equation using the time-space

Chebyshev pseudospectral method. Caputo fractional derivatives formula is used to illustrate the fractional derivatives matrix

at CGL points. Using the Chebyshev fractional derivatives matrices the given problem is reduced to a system of nonlinear

algebraic equations. These equations can be solved using Newton’s iterative method. Error analysis of the proposed method

for the equation is presented. Model examples of time-fractional Burger’s equation are tested for a set of values of $ \nu $,

where $ \nu $ represent the fractional order. For the proposed method, highly accurate numerical results are obtained which

are compared with the analytical solution to confirm the accuracy and efficiency of the proposed method.

Hosted file

Fractional_Burger_Manuscript_2.pdf available at https://authorea.com/users/343931/articles/

470554-numerical-approximations-of-time-fractional-multi-dimensional-burger-s-equation-

using-time-space-pseudospectral-method

1

https://authorea.com/users/343931/articles/470554-numerical-approximations-of-time-fractional-multi-dimensional-burger-s-equation-using-time-space-pseudospectral-method
https://authorea.com/users/343931/articles/470554-numerical-approximations-of-time-fractional-multi-dimensional-burger-s-equation-using-time-space-pseudospectral-method
https://authorea.com/users/343931/articles/470554-numerical-approximations-of-time-fractional-multi-dimensional-burger-s-equation-using-time-space-pseudospectral-method


P
os
te
d
on

A
u
th
or
ea

18
J
u
l
20
20

—
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
g
h
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
59
50
66
47
.7
88
31
51
0
—

T
h
is

a
p
re
p
ri
n
t
an

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
.

figures/b1/b1-eps-converted-to.pdf

2



P
os
te
d
on

A
u
th
or
ea

18
J
u
l
20
20

—
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
g
h
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
59
50
66
47
.7
88
31
51
0
—

T
h
is

a
p
re
p
ri
n
t
an

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
.

figures/b11/b11-eps-converted-to.pdf

3



P
os
te
d
on

A
u
th
or
ea

18
J
u
l
20
20

—
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
g
h
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
59
50
66
47
.7
88
31
51
0
—

T
h
is

a
p
re
p
ri
n
t
an

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
.

figures/N1/N1-eps-converted-to.pdf

4



P
os
te
d
on

A
u
th
or
ea

18
J
u
l
20
20

—
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
g
h
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
59
50
66
47
.7
88
31
51
0
—

T
h
is

a
p
re
p
ri
n
t
an

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
.

figures/N2/N2-eps-converted-to.pdf

5


