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1. Introduction

In this study, the Blasius equation is solved by using the Daftardar-Gejji and Jafari method
(DJM)(Daftardar-Gejji and Jafari, 2006). The Blasius equation is a third order nonlinear dif-
ferential equation which comes from boundary layer equations. The obtained series solution is
combined with the diagonal Padé approximants to handle the boundary condition at infinity.

The Blasius equation is given by (Wazwaz, 2007):

u′′′(x) +
1

2
u(x)u′′(x) = 0 (1)

with initial and boundary conditions: u(0) = 0, u′(0) = 1, u′(∞) = 0.

2. Method

Consider the general functional equation (Hemeda and Eladdad, 2018):

u(x) = f(x) +N(u(x)) (2)

where N is a nonlinear operator from a Banach space B → B and f is a known function of the
Banach space B. The solution u(x) can be given in the form:

u(x) =

∞∑
i=0

ui(x) (3)

The nonlinear operator N can be decomposed as:

N

( ∞∑
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Therefore, (2) is equivalent to:

∞∑
i=0

ui(x) = f +N(u0) +
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Then, the solution can be obtained from recurrence relation:

u0 = f,

u1 = N(u0), (6)

ur+1 = N(u0 + u1 + ...+ ur)−N(u0 + u1 + ...+ ur−1), r = 1, 2, ...
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and

ui = f +N

( ∞∑
i=0

ui

)
. (7)

The r−term approximate solution of (2) and (3) is given by u(x) =
∑r−1

i=0 ui.

3. Results

Applying the DJM to (1) yields:

un(x) = x+
1

2
Ax2 − 1

48
Ax4 − 1

240
A2x5 +

1

960
Ax6

11

20160
A2x7 +

(
− 1

21504
A+

11

161280
A3

)
x8 − 43

967680
A2x9 + ... (8)

Then, by utilizing the Padé aprroximants and u′(∞) = 0, the values of A are obtained as
in Table 1. Comparison with results by using Adomian Decomposition Method (ADM) and
Differential Transform Method (DTM) is also shown.

From Table 1, the numerical results for u′′(0) = A obtained by using different diagonal
Padé approximants and the results are in good agreement with the results in Wazwaz (2007)
and Ertürk and Momani (2008). This demonstrates the efficiency and accuracy of the DJM-
Padé approximants approach for solving Blasius equation.

Table 1: Comparison result between ADM, DTM and DJM

Padé Approximant ADM DTM DJM

(Wazwaz, 2007) (Ertürk and Momani, 2008)

[2/2] 0.5773502693 0.5773502692 0.5773502692

[3/3] 0.5163977793 0.5163977795 0.5163977795

[4/4] 0.5227030796 0.5227030976 0.5227030976

4. Conclusion

DJM was applied to compute approximate solutions for Blasius equation. The computation
verify that the DJM is an effective tool for solving nonlinear problem in fluid dynamic. Combi-
nation with Padé approximants provides a promosing tool to handle problems on an unbounded
domain.
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