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a b s t r a c t

Similarity solutions for flow over an impermeable, non-linearly (quadratic) stretching sheet were

studied recently by Raptis and Perdikis (Int. J. Non-linear Mech. 41 (2006) 527–529) using a stream

function of the form c¼axf(Z)þbx2g(Z). A fundamental error in their problem formulation is pointed

out. On correction, it is shown that similarity solutions do not exist for this choice of c.

Crown Copyright & 2011 Published by Elsevier Ltd. All rights reserved.

1. Introduction

Mathematical and numerical studies of so-called continuous
surface flow due to a stretching sheet have received a large
amount of attention in the literature. The early work of Crane
[1] found simple closed form solutions for the case of linear
stretching. Later, the experimental data of Vleggaar [2] indicated
that in certain practical applications the assumption of linear
stretching may have limited validity. This has motivated a
number of studies to consider a quadratic stretching function at
the surface of the sheet, starting with the early work of Takhar
et al. [3] and Kumaran and Ramanaiah [4] to the more recent
studies of Kumar Khan and Sanjayanand [5], Siddheshwar et al.
[6] and Raptis and Perdikis [7].

It is the recent work of Raptis and Perdikis that is of interest here.
In contrast to the other studies cited above, they consider an
impermeable rather than permeable sheet, and a stream function
(c) of the form c¼axf(Z)þbx2g(Z) is used in a seemingly successful
attempt to find similarity solutions. Their work is briefly reviewed
below for the purpose of showing that the theoretical development
has omitted, erroneously, an equation from the analysis, which
completely invalidates their findings.

2. Mathematical formulation and solution

Raptis and Perdikis considered steady boundary layer flow
over an impermeable and non-linearly (quadratic) stretching
sheet. Additionally, they included a source term in the momen-
tum equation to account for magnetic field effects acting on an

electrically conducting fluid. Their mathematical formulation was
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with associated boundary conditions

uðy¼ 0Þ ¼ axþcx2, vðy¼ 0Þ ¼ 0 and lim
y-1

u¼ 0 ð2Þ

Here u and v are the respective flow velocity components in the x

and y directions, n is the kinematic viscosity, r is the fluid density,
s is the electrical conductivity, B0 is the magnetic field strength
and a, c are positive non-zero constants.

In addition to the above, Raptis and Perdikis also included a
mass transfer equation and associated boundary conditions in
their problem description. However, the mass transfer equation
will not be discussed here, as its inclusion or otherwise will be
seen to be incidental to the observations made below.

In an attempt to find similarity solutions, Raptis and Perdikis
used the transformations
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where u¼ @c=@y and v¼�ð@c=@xÞ. On substitution into Eqs. (1)
and (2) above, the following coupled ordinary differential equations
are obtained:

f 000 þ ff 00�ðf 0Þ2�Nf 0 ¼ 0 ð4Þ

g000 þ fg00�3f 0g0 þ2f 00g�Ng0 ¼ 0 ð5Þ

gg00�ðg0Þ2 ¼ 0 ð6Þ
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