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Fig. 2. Self-similar plane figures.

Fig. 3. The Koch snowflake.

Instead of a straight line seg-
ment, apply the steps of the proc-
ess to an initial equilateral trian-
gle. This infinite construction
leads to a new object called Koch
snowflake or Koch island (see
Fig. 3.). Because the length of the
Koch curve is infinite, the pe-
rimeter of the Koch snowflake is
obviously infinite. But wbat
about the area?

Let a be the side of the initial
triangle,

then its area is A",=J' a2.It is easy to see that the growth o[the area is z = ,l( a\-'____ __ nlJ

if we step across from the (n - t)th iteration to the nth one. Using the well-known for-

mula for the sum of geometric series, the total area of the snowflake is f zo ='f ,r.E)
This result is very incredible! Why? Because infinite perimeter encloses finite area!
This phenomenon cannot be described by classical geometry. We need something new
to do it, and thís new idea is fractal geomeüy'

At the end of this section, without completeness, we enumerate some famous and
historical fractals as keywords of orientation; Cantor set (or Cantor Dust, see Fig. 4.),
Sierpinski gasket (or Sierpinski triangle, see Fig. 5.), Sierpinski carpet, Sierpinski tetra-
hedron, Menger sponge, Peano-Hilbert curves (see Fig. 6.), Devil's staircase, Mandel-
brot set, Julia set.
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Other notions of dimension - for example box-counting dimension, topological di-
mension, Hausdorff-Besitkovich dimension - are also introduced and used in science.

Fig. 8. The self-similarity dimension of the Sierpinski gasket is log 3 .
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What are Fractals?

Many mathematicians have given definitions of fiactal, but all definitions were re-
tracted or have not been found satisfactory. Falconer (1990) suggested, that without
definition, recognise fractals by their properties, for instance self-similarity, fine struc-
ture, cannot be described by classical geometry, etc. Biologists do the same with the
expression ,,life". So there has not existed a good definition yet.

Fractals and Geoscience

In the end we would like to call the readers' attention that there exist books, articles,
conferences concerning the application of fractals to geoscience. Turcotte's (1992) book
deals with this topic. K. Musgrave's remarkable article on ,,Building Fractal Planets" can
be reached on the fbllowing INTERNET World Wide Web address:
http://www.seas.gwu.edu./faculty/musgrave/ article.html/. The 3'd International Sympo-
sium on Fractals and Dynamic Systems in Geoscience was held in Slovakia in 1997. We
have just mentioned a few examples to indicate the importance of fractals in geoscience,
and hope that the above article aroused the reader's interest in studyíng fractals'
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