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ABSTRAcr 

In this work the Quasilinearization technique is 

utilized to study the boundary layer flows and heat transfer 

in incompressible and compressible fluids. As this technique. 

along with the princ~ple of superposition, is expected to be 

a very powerful ' tool for solving non-linear two point, more 

generally multi-point, boundary value problems (BVPs) we have 

chosen some of thos,e problems which can be reduced to systems 

of two-point non-linear BVPs, namely 

I Flow and heat transfer in the boundary layer due to 

bodies of revolution, 

II Axi-symmetric hydromagnetic stagnation point flow 

and heat transfer, 

III Compressible laminar boundary layer over a yawed 

infinite ~ylinder with heat transfer and arbitrary 
Prandtl number, 

IV Natural convection from a vertical hot plate embedded 

in a saturated porous media, 

V Radiative magnetohydrodynamic channel flow with 

thermal conductivity, 

VI Heat transfer effec~to the stagnation point from 

a dissociating binary mixture in frozen flow. 
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By adopting a pO~ler-series s o lut i on in the t r ansfonned 

coor d i nates , the gener a l three d imens i onal boundary l ayer 

e quations gover ning the flow corre s pondi ng t o Pr ob. I , LI r e 

r educ ed t o systems o f non-linear a nd linear boundar y v a lue 

p r oblems. While t he simila rity transfor matio n is utilize d t o 

r educe the gove rning equations o f Prob. II t o non-linear 

BVPs , Illingworth-Stewartson trans f onnation ,in addition to 

certain other assumptions ,is employed t o r educe the c orres­

pondi ng equatio ns o f Pr ob. III t o non-linear BVPs. Fo r 

Prob. IV a similarity trans f onnation a nd a power-se ries 

solution wer e . nece ssary t o get the desire d form o f BVPs. The 

governing equations o f Prob . V wer e a lready i n the desir e d 

f onn whe r eas f o r Pr ob. VI the cartesian c oordina t e syst em is 

transfonned t o the natur a l c oor dinate system so that the 

dep e nde nt variabl es b e c ome s epar abl e and o r dinary diffe r ential 

equations r esult. 

After havi ng r edu ced the p r obl ems under c onside ratio n 

t o their r e spective BVPs , the quas ilinearization is used t o 

linearize the non-linear systems . Subsequently, the fourth 

orde r Runge~Kutta i n t egr ato r is used , i n c ombi nation with 

superposition, t o obt a in the solut i ons of the systems o f 

linear BVPs . As Pr obs . I - II give rise t o the c ases o f 

failure o f superposition p ri ncip l e , ·that necessi t ated the 
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r emedi a l measures , othe r appr opriate formulae are adopted to 

circumvent the di fficulties. Superio r ity o f the quasilineari_ 

z atio n is noted over o ther shooting method in Pr ob e II. The 

r esults o f Pr obe III a r e highly encouraging and o n e is f o rced 

to r e pose g r eat confidence in t he r e liability of quasiline a ri_ 

z a tio n technique. 

The quantities o f physica l a nd engineering interest 

are dete rmined in a ll the above mentio ned problems. By 

choosing the se proble ms our e fforts are more than rewa rded i n 

es tablishing the e ffica cy a nd desirability o f quasilineariza­

tion t e chnique which completely e limina t es the tria l-a nd_ erro r 

appr oach adopted so far in handling non-linear b oundary value 

problems. 
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