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Cyclic contraction mappings
1. Define a cyclic p—contraction mapping and present examples.

Prove the following assertions 1—7:
2. Let X be a nonempty set and let 4, B be nonempty subsets of X. Suppose that
X=A4UB.Let T : X - Xbe a cyclic mapping. Then, F(T) < 4N B.

3. Let X be a nonempty set and let 4, B be nonempty subsets of X. Suppose that
ANB # @.Let T : X - X be a cyclic mapping. Then, T(4 N B) < AN B.

4. Let X be a metric space and let 4, B be nonempty and closed subsets of X. Let
T : X - Xbe a cyclic mapping. Let x € 4 U B and define x, = T"x foralln € N. Ifx, - u,
thenu € AN B.

5. Let X be a complete metric space and let 4, B be nonempty and closed subsets of X.
Suppose that X = 4 U B. Let T : X - X be a cyclic p—contraction mapping. Then, 7 has a
unique fixed point in 4 N B.

6. Let 4, B be nonempty sets, let S : 4 -» B, and let T : B - A. Define
G : AUB - AU B as follows:
Gx:{sx ifx e 4;

Tx ifx € B.
Then, F(G) = F(S)NF(T) € AN B.

7. <common fixed point theorem>

Let X be a complete metric space and let 4, B be nonempty and closed subsets of X.
Suppose that X = A UB.Let S : 4 - Bandlet T : B - A. Suppose that there exists
p € [0,1) such that

d(Sx,Ty) < pd(x,y)
for allx € 4 and y € B. Then, S and T has a unique common fixed point in 4 N B.

8. Devise your own theorem regarding a cyclic mapping and prove it.
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