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1. a)Define Hausdorff distance and prove that h(AuwB,CuD) <h(A,C)vh(B,D)

b)State and prove the extension lemma
2. Prove that the space of fractals on a complete metric space is complete and also prove

that if {A, e H(X)}._, isa Cauchy sequence then It A =A and

n—oo

A={xe X />acauchy sequence{x, € A },, converges to x}

3. a) State and prove the contraction mapping theorem b) Find the affine transformation in
R’that takes the triangle with vertices at (0,0), (0,1)& (1,0) is mapped onto the triangle
with vertices at (7, 7), (4, 8)&(4, 9)

4. a) Prove that code space of two or ,ore symbols is uncountable
b)Find the contractivity factor of the IFS given below

{RZ W, (X, X,) = (f ij[:l}{fj & W, (X, X,) = (f i}(;(l j} and prove that

A={(x,y)/x=1y, x,y €[01]}is its attractor and also represent it geometrically

5. Let (X, d) be a complete metric space let {X : @,, n=12,....N} be the hyperbolic IFS. Let
‘A’ denote the attractor of the IFS. Let (Z,d,) denote the code space associated with the
IFS. VoeZ,neN&xeX g(onX)=w, cw, cw, o.... @, (x)then prove that
¢(o) = nEm¢(a, N, x) exists belongs to ‘A’ and is independent of x in X. If ‘K’ is a

compact subset of X then prove that the convergence is uniform over x in K and prove
that the functiong: X — Ais continuous and onto.

6. State and prove the Box Counting Theorem
7. Let (X,,d,),(X,,d,)be metrically equivalent metric spaces and let 8: X, — X,bea

transformation that provides equivalence of the spaces. If A e H(X,) has fractal
dimension D, then prove that A, = 8(A,) has the same fractal dimension D



