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Abstract 

In this Thesis, we study the existence, nonexistence and multiplicity of positive 

solutions of a class of quasilinear degenerate equations with critical and singular 

nonlinearities in bounded domains. 

First chapter of thesis consists of brief survey and preliminary results we require in 

subsequent chapters. 

In the second chapter, we consider the following conormal derivative problem for 

p— Laplacian equation on a bounded domain SZ C If?N  

—OPU + uP-i  = uP*-,, u> 0 in ft 
IVUj p-20v = 	on af. 

where A> O,P* =  N 0 < q <p — 1 and av is the normal derivative of u. 

This problem is motivated from the works of Ambrosetti, Brezis and Cerami [8], 

Garcia, Feral and Rossi [36], where existence of two positive solutions for maximal 

range of A E (0, A) was obtained. While the results of [8] were generalized to p—

Laplacian equation in [25], the multiplicity for conormal problem as in [36] was left 

open. In this chapter, we study this problem. 

In the third chapter, we study the uniform L°° estimates for elliptic equations with 

critical nonlinearities and obtain an important property that Ci  local minimum of 

v 



vi 	 ABSTRACT 

a class of elliptic functionals is also W 1,N local minimum. This property is found to 

be important for obtaining global multiplicity results. 

In the fourth chapter, we study the existence and multiplicity for q— Laplacian 

equation having exponential growth of critical type. We consider the problem: 

—div(cb(IVul)Vu)+cb(Iul)u = f(u) u> 0 in 1, 

c(l ouD - = 	on asp, 

where 0 is a Ci function such that 0(t) — t° 2 as t —* 0, 0(t) N ttl -2 as t —* oc and 

1(t) — tPetNiN-1 
We generalize the results in the second chapter to this case. 

In the fifth chapter, we consider singular problem motivated from Hardy-Sobolev 

inequality. 

—Au + u = h(x u) 
eu 2 

' 	X11 inn, 
u > 0 

au 
av 

= 	on 19Q, 

where 0 E 8I, 3E [0, 2), A > 0, q E [0, 1) and 0 > 0, a Holder continuous function 

on ft Here h(x, u) is a C1( x 11?) having superliner growth at infinity. Using 

variational methods we show that there exists 0 < A < oc such that the above 

problem admits atleast two solutions in Hi (SZ) if A E (0, A), no solution if A > A 

and atleast one solution when A = A. Here solutions are singular at 0. 

In the sixth chapter, we study the existence of multiple positive solutions of singu-

lar Biharmonic problem in four dimensions with exponential nonlinearity and with 

Dirichlet boundary condition. Let Bi (0) C IR4 be the unit ball. 

2 	h(u) u2 O u = 	I ~ e + 	u> 0 in B1, 
x 

u = u = 0 on aBi , 
av 

where 0 <q < 1, A E If?, 0 < 0 < 4. We show that there exists 0 < A < oc such that 

the above problem admits atleast two solutions in H(  B1 ) if A E (0, A), no solution 

if A > A and atleast one solution when A = A. 
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