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Abstract 
Purpose The purpose of this paper is to investigate the effect of inclined magnetic field, variable viscosity 
and Cattaneo-Christov heat and mass flux theories on the steady MHD free convective boundary layer flow 

of viscous, incompressible and electrically conducting water-driven silver and titanium-oxide nanofluids over 

a vertical stretching shect 
Design/methodology/approach- The boundary layer equations of momentum. energy and nanoparticle 
concentration are partial differential equations in nature, which are reduced to nonlinear ordinary differential 
equations by means of similarity transformations. The resulting nonlinear equations are solved analytically 
by means of optimal homotopy analysis method. 
Findings- Assessments with numerical results are perfornmed and are found to be in an excellent agreement. 
Numerical results of the skin friction factor, the local Nusselt number and the local Sherwood number are 
obtained through tables. The effects of various physical parameters on the velocity, temperature and 
nanoparticles fraction are incorporated through graphs. The study analyzes the efficiency of heat transfer of 
nanofluids in cooling plants and rubber sheets 
Originality/value - No research works have been conducted to evaluate the efíects of various physical 

phenomena on the copper and titanium nanofluids flow. 
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components of velocity in x and y 

directions (m/s) 
coordinate along the stretching 
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distance normal to the stretching 
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stretching sheet velocity (m/s) 
skin friction coeflicient 

C nanoparticles volume fraction 
Brownian diffusion coefficient (m/s) 
thermophoresis diffusion coefficient 
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Abstract 

Wireless networks are gaining Popularity now a days. A Vehicular Ad-hoc network that is able to configure all network devices, which means all devices work as host and as a router in network. For conveying all information only nodes help to each other. Vehicular ad hoc networks mostly formed temporary and comes in less infrastructure networks. Performance unit reduces caused by unstable channel poSition and network connection and mobility and
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This work examines the magnetohydrodynanic (MHD) thte-dimensional (3D) ffow 

comprising Cu and Al20s water-baed tatottuids The effects of heat and ma Lranse 
with the etfects of nanopattices afe rartd out n the existence of theermal radiation and 

convective heat and mass tIanster bo11ndary conditious By applying the proper siilar- 

ity transformations the partial diterential equatotis describing velucity, temperat ure and 

nanoparticle volune traction N\F are ttafrmed tu a systetn of onlinear ordinary 

differential equations (NoDE). An optama iuonotopy analysis techuique is appled to 
evaluate the analytical solutions. The intiue nces of pert itnent parameters on the veluc 

itv, temperat ure and NVE are displayvd n graphica. ald tatular forns. Caleulat iois of 

Nusselt unber. skin iriction coetticieits and the local Stierwood nurnber are evaluated 

via lables. An excellent cor11parisutn has alsu been triade with the previously-published 

literature. 
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Abstract 

In this wOrk, we apply an eficient analytical algorithm namely homotopy perturbation Sumudu transform method (HPSTM) to find the 

exact and approximate solutions of linear and nonlinear time-fractional regularized long wave (RLW) equations. The RLW equations describe 

the nature of ion acoustic waves in plasma and shallow water waves in oceans. The derived results are very significant and imperative for 

explaining various physical phenomenons. The suggested method basically demonstrates how two efficient techniques, the Sumudu transform 

Scheme and the homotopy perturbation technique can be integrated and applied to find exact and approximate solutions of linear and nonlinear 

time-fractional RLW equations. The nonlinear expressions can be simply managed by application of He's polynomials. The result shows that 

the HPSTM is very powerful, efficient, and simple and it eliminates the round-off errors. It has been observed that the proposed technique 

can be widely employed to examine other real world problems. 

O 2019 Shanghai Jiaotong University. Published by Elsevier B.V. 

This is an open access aticle under the CC BY-NC-ND license. (ittp:/fvteativecounon gheesCs/by-nc ndit.(}/) 
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physical problems, called perturbation methods. These meth- 

ods have some limitations. Since many nonlinear physical 

systems have no small parameters. So, small parameters are 

the basic requirement for approximate solution which shows 

complication sometimes. In many cases, unsuitable choices 

of small parameter introduce serious effects in the solutions. 
There exists an analytical approach, which does not needa 
small parameter in the equation. In past decades, researchers 

developed some new methods which are very simple in im- 

plementation and cost effective. These methods solve nonlin- 
car fractional differential equations very precisely and effec- 
tively. The developed methods known as iterative techniques 
like homotopy analysis technique, Adomian decomposition 
scheme, homotopy perturbation technique. Laplace decompo- 
sition scheme. variational iteration approach. Tanh scheme. 

Backlund transformation technique, etc. 17-14 

1. Introduction 

Over the last decades, fractional differential equations have 

been investigated due to their wide uses in the field of science 

and engineering. Several phenomenon's in material science, 

viscoelasticity, electromagnetics, electrochemistry, acoustics 

and plasma physics are characterized by fractional partial dif- 

ferential equations. Numerical solutions of fractional differen- 

ial equations are of significant interest. There is no method 

that gives an exact solution for fractional differential equation.

Approximate solutions can only be obtaining by applying se- 

ries solution methods or linearization | |-6. 

There exist various methodologies that deal with the ap- 

proximate solutions of fractional differential equations of 
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