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Chapter! Introduction The study of fractals and other complex systems is of considerable interest 1n con- temporary 

time (1). The relevance and usefulness of fractal geometric concepts and constructions 1n modeling various natural 

structures and processes are now well es- tabhshed. Fractals are generally considered to be sets or geometric figures 

that are highly irregular 1n nature, so that the theory of Classical Calculus and Analys,s fail lo yield any satisfactory results 

Historically, such non-smooth sets and figures were studied tn past, for instance, Cantor sets, Von Koch continuous but 

no-where differentiable curves. S1erp1nsk1 triangle or gasket etc. However. these objects were considered mostly as 

general mathematical curi0S1t1es and counter-e,amples only, having almost no relevance 1n general mathematics and its 
real world applica tions and were even regarded as pathological and/ or mathematical monsters. The see- nario, 

however, is changed dramatically with the ground breaking work of Benoit Mandelbrot [2) who systematically initiated 

and established the theory of fractal geometry as a new field of mathematical and SC1entifrc research A Cantor set is a 

compact, perfect. totally disconnected subset of the real nubmer system R. Recently there have been a lot of interest in 

developing a framework of analysis on a Cantor like fracta l sets [6, 11- 13) The present thes is 1s a part of an ongoing 

project that aims at developing a general framework of scale 1nvananl an- alytical framework that would be suitable lo 
construct not only a rigorous analysis on fractal subsets of Rn , but would also be suitable for having new insights into 

the dynamics of genera l nonlinear dynamical systems [20) l 
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