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Abstract 

 

 This thesis is devoted to the study of a nonlinear nonlocal three-point boundary value 

problem involving forced Duffing equation. The problem addressed in this problem is 

quite an important and significant as it explores the various aspects of the Duffing 

equation which is an important tool for describing numerous physical phenomena 

such as  periodic orbit extraction, nonuniformity caused by an infinite domain, 

nonlinear mechanical oscillators, the prediction of diseases, etc. The existence of the 

solution of the problem in a sector is ensured by means of the method of upper and 

lower solutions. A quasilinearization technique is then applied to obtain the analytic 

approximation of the solution of the problem trapped in the sector. In fact, we obtain 

sequences of upper and lower solutions converging monotonically and quadratically 

to a unique solution of the nonlinear nonlocal three-point boundary value problem.  

As a  second problem,  the nonlinear part of the Duffing equation is assumed to be a 

sum of three functions of different types, namely, non-convex, non-concave and 

Lipschitz  functions. The analytic approximation of the solution  for this new problem 

is obtained by applying an extended form of generalized quasilinearization technique. 

Some illustrative examples are also discussed. Several results of interest can be 

obtained by fixing the parameters and the functions involved in the problem. 

 

 


