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Abstract

Recently He et al. (missing citation) derived an analytical solution of the system of Lane-Emden equations by using the Taylor

series method and computed a closed-form solution of the system of Lane-Emden equations subject to given initial conditions.

In this work, this method is further explored and extended to a class of nonlinear ODEs, PDEs, a system of Nonlinear ODEs

and PDEs subject to certain Initial conditions and boundary conditions. In some cases, we could find exact solutions and if

that is not possible then we compute approximate solutions. We have compared these solutions with other existing techniques

and showed that the method is simple and superior to other existing iterative techniques. We have also provided Mathematica

codes which user may find useful and can compute solutions as per their need.

Hosted file

Taylor-Series-Method_akv-lajja-Biswajit_2020.pdf available at https://authorea.com/users/

378664/articles/495102-taylor-series-solution-of-some-real-life-problems-odes-pdes

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0 0 0

0 . 0 0 2

0 . 0 0 4

0 . 0 0 6

0 . 0 0 8

0 . 0 1 0

0 . 0 1 2

0 . 0 1 4

Re
sid

ue
 er

ror

x

 y V I M
1

 y T a y l o r

1

https://authorea.com/users/378664/articles/495102-taylor-series-solution-of-some-real-life-problems-odes-pdes
https://authorea.com/users/378664/articles/495102-taylor-series-solution-of-some-real-life-problems-odes-pdes


P
os
te
d
on

A
u
th
or
ea

25
N
ov

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
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
60
63
00
25
.5
49
15
66
4/
v
1
—

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
.

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0 0

0 . 0 2

0 . 0 4

0 . 0 6

0 . 0 8

0 . 1 0

0 . 1 2

Ab
so

lut
e e

rro
r

x

 u V I M
1

 u T a y l o r

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0 0 0

0 . 0 0 1

0 . 0 0 2

0 . 0 0 3

0 . 0 0 4

0 . 0 0 5

0 . 0 0 6

0 . 0 0 7

Ab
so

lut
e e

rro
r

x

 y V I M
2

 y T a y l o r
 

2



P
os
te
d
on

A
u
th
or
ea

25
N
ov

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
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
60
63
00
25
.5
49
15
66
4/
v
1
—

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
.

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0 0 0 0

0 . 0 0 0 5

0 . 0 0 1 0

0 . 0 0 1 5

0 . 0 0 2 0

0 . 0 0 2 5

0 . 0 0 3 0

Ab
so

lut
e e

rro
r

x

 u T a y l o r

 v T a y l o r

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0 0 0

0 . 0 0 1

0 . 0 0 2

0 . 0 0 3

0 . 0 0 4

0 . 0 0 5

0 . 0 0 6

Ab
so

lut
e e

rro
r

x

 y V I M
1

 y V I M
2

 y T a y l o r
 

3



P
os
te
d
on

A
u
th
or
ea

25
N
ov

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
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
60
63
00
25
.5
49
15
66
4/
v
1
—

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
.

0 . 0 0 . 2 0 . 4 0 . 6 0 . 8 1 . 0
0 . 0 0 0

0 . 0 0 2

0 . 0 0 4

Ab
so

lut
e e

rro
r

x

 y T a y l o r

 y V I M
2

 y V I M
3

References

4


