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Take a white sheet of paper and sketch down the most beautiful shape you can 
draw by hand and look closely at the figure. Observe it under a magnifying glass 
and you would be able to appreciate its beauty to a greater extent. Magnify the 
shape to a greater degree and probably the contours become bit more 
interesting. But this does not go on forever. After a certain extent the figure 
becomes monotonous and boring as all the sophisticated curves that constitute 
the figure tend to become straight lines and the colours giving life to the image 
tend to loose shades.

Now, it is a rather distressing fact that any figure that you attempt to create 
cannot provide you with infinite depth. But to relieve your concern and to please 
your heart, there exists an exceptionally mesmerizing class of mathematically 
defined figures which, when magnified to whatever extent you wish, gives no 
hint of tending to straight lines. And this family of mathematically defined 
beauties is called fractal. Now what the above stated property of fractals does 
imply is that they are infinitely rough figures. In simple terms no part of the 
fractal, howsoever small, is composed of any straight curve. 



The Julia Fractal with two of its zoomed portions

Now this property of fractals straightaway gives us an amazing fact. The 
boundary of fractal is a curve which is continuous everywhere but differentiable 
nowhere! We generally come across curves that are continuous everywhere and 
discontinuous at some points but global discontinuity is a character unique to 
fractals.

Another prominent feature of fractals is self-similarity. Fractals are figures 
composed of smaller replicas of themselves. In fact this is the property which 
induces “infinite roughness” in the figure. So each time you zoom into a fractal 
(which is a rough figure) you get a smaller fractal which in spite of the small size 
is as rough and so on ad infinitum. And this makes zooming into the fractal a 
wonderful experience.

Various iterations involved in creation of Koch Snowlake

Creation of fractals involves what is called recursion. Recursions are of two types- 
recursive steps and recursive functions. Fractals created by recursive steps 
involve a basic structure being modified by a set of rules infinite number of 
times. Examples of these fractals include the Koch curve, Sierpinski triangle and 
Koch snowflake. The other class of fractals involves the plotting of a complex 
function acting upon itself infinite number of times with a certain rule to define 
the colour of the plotted point. Examples of fractals created by this method are 
the Julia Set and Newton Fractal. It is impossible to practically make a fractal as, 
for perfection, infinite iterations are required. However, extremely close 
approximations of fractals can be made.



A Pair of Sierpinski Pyramids

Not only are the fractals beautiful, they are also useful. Applications of fractals 
can be seen in numerous scientific arenas- from predicting the growth patterns of 
bacterial culture and modeling human vascular system to data compression in 
encyclopedias, modeling universe and designing virtual landscapes. What makes 
fractals the most powerful is the simplicity of the mathematical equations which 
describe the complicated curves. And you the inspired generations of future 
need to take up responsibilities to hunt for broader horizons where this young 
and fertile branch of mathematics can find its applications.


