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Newton foresaw the limitations of geometry's description of planetary
behavior and developed fluxions (differentials) as the new language for



celestial mechanics and as the way to implement his laws of mechanics.
Two hundred years later Mandelbrot introduced the notion of fractals
into the scientific lexicon of geometry, dynamics, and statistics and in
so doing suggested ways to see beyond the limitations of Newton's
laws. Mandelbrot's mathematical essays suggest how fractals may lead
to the understanding of turbulence, viscoelasticity, and ultimately to
end of dominance of the Newton's macroscopic world view.Fractional
Calculus and the Future of Science examines the nexus of these two
game-changing contributions to our scientific understanding of the
world. It addresses how non-integer differential equations replace
Newton's laws to describe the many guises of complexity, most of
which lay beyond Newton's experience, and many had even eluded
Mandelbrot's powerful intuition. The book's authors look behind the
mathematics and examine what must be true about a phenomenon's
behavior to justify the replacement of an integer-order with a
noninteger-order (fractional) derivative. This window into the future of
specific science disciplines using the fractional calculus lens suggests
how what is seen entails a difference in scientific thinking and
understanding.



