
Math 212 Lecture 10.
The Hausdorff dimension of fractals.



Review: Hausdorff 
measure.



Review: Hausdorff dimension.



Contracting ratio lists.





Similarity dimension.



Iterated function systems.



The goal of today’s 
lecture.







Constructing the string model.









The universality of the string model.







The Hausdorff metric.













Contractions.



Families of contractions.



Hutchinson’s theorem.



John Hutchinson



Fractals.
We can now apply the contraction fixed point theorem to T to conclude that

We have proved that the Hausdorff dimension of K is 
at most  s  where  s  is the similarity dimension of 
the contracting ratio list                   .



















A one line code for creating the 
Sierpinski gasket.

J=[10];
image(J);colormap(colorcube(17))
pause(3)
for i=0:6

J=[J J;J zeros(2^i,2^i)];
image(J);

colormap(colorcube(17));
pause(3)

end

The following is a matlab m file for doing the first seven approximations to the 
Sierpinksi gasket as a “movie”. Notice that that iterative scheme is encoded in 
the single line “J=[J J;J zeros(2^i,2^i)];”. The other instructions are for the 
graphics, etc. This shows the power of Hutchinson’s theorem and also 
raises the philosophical question as to the notion of “simplicity”.



Stage 1.



Stage 2.



Stage 3.



Stage 4.



Stage 5.



Stage 6.



Stage 7.



Moran’s theorem.












