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Problem 1 Koch snowflake (4 points)

In this exercise, we consider a sequence of subsets of R? that is constructed in the following
way: We start with an equilateral triangle Ag with edge length 1. Now all straight lines
are trisected into thirds and one replaces the middle third by a new (smaller) equilateral
triangle. In this way, we obtain the figure Ay:

By doing this iteratively, we obtain a sequence of figures A,, for each n € N. To enable
a better overview, you can see the next figures here:

By defining in some new sense the limit of such a sequence (A, ),en, we call this limit
figure the Koch snowflake.

a) Let F,, be the surface area of A,,. This means that (F},),en is a usual sequence of
real numbers. Prove or disprove that the sequence (F},),en is convergent.

b) Rewrite the sequence into a series by adding the new triangles in each step. Cal-
culate then the area of the Koch snowflake.
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