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More general iterations

Show the following:
1. Let X be a metric space and C be a complete subset of X. Then,‘ C is closed in X.

2. Let X be a complete metric space and C be a nonempty subset of X. Then, the following
two statements are equivalent.

(1) C is complete.

(2) Cis closed in X.

3. Let (£, -]) be a normed space. Defined : E x E - R as follows:

d(x,y) = |x—y| forallx,y e E.

Then, (E,d) is a metric space.

4. Let {An} be a sequence in the interval [0, 1] such that 3~ (1 — 4,) = . Let 4 > 0
such that 4(1 — 4,) < 1. Then, [J(1 — 4(1 = 4;)) = 0.

i=1

5. Let E be a real Banach space and C be a nonempty, closed, and convex subset of E.
Let T be an a—contraction mapping with 0 < a < 1. Let {A,} be a sequence in the interval
[0,1] such that Z:;l(l — An) = . Given x; € C arbitrarily, define a sequence {x,} by the

following iteration scheme:
xn+] = lnx;q + (1 = A,n)Tx;q
for all n € N. Then, {x,} converges to the unique fixed point p of T.

6. Let E be a real Banach space and C be a nonempty, closed, and convex subset of E.
Let T be an b-Kannan mapping with 0 < & < 1/2. Let {1,} be a sequence in the interval
[0,1] such that Z:;](l — An) = . Given x; € C arbitrarily, define a sequence {x,} by the
following iteration scheme:

Xn+1 = A«nxn + (1 = Avn)TXn

for all » € N. Then, {x,} converges to the unique fixed point p of 7.

7. Let E be a real Banach space and C be a nonempty, closed, and convex subset of E.
Let T be an b-Kannan mapping with 0 < b < 1/2. Let {A,} be a sequence in the interval
[0,1] such that Z;O:l(l — An) = . Given x; € C arbitrarily, define a sequence {x,} by the

following iteration scheme:
Yn = Anxn + (1 = An)Txn,
Xne1l = AnxXn + (1 — An)Tyn
for all » € N. Then, {x,} converges to the unique fixed point p of 7.
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