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1. Which of the following are contractions on R2 with the Euclidean metric?

f : R2 → R2 given by the matrix
(

1
2 0
0 1

3

)
(i)

f : R2 → R2 given by the matrix
(

1
6

1
6

− 1
3

2
3

)
(ii)

f : R2 → R2 given by the matrix
(

1
2

6
7

− 5
6

2
3

)
(iii)

2. Show that if h ∈ C(a, b) (with the uniform metric) and b − a < 1, then
F : C(a, b)→ C(a, b) is a contraction mapping, where

F(g)(x) = h(x) +
∫ x

a

g(t) dt

for x ∈ [a, b], g ∈ C(a, b).
What is the fixed point of F .

3. The space `1 is defined to be the set of all sequences x = {ξ(i)} such that∑∞
i=1 |ξ(i)| converges.
If b = {β(i)} and c = {γ(i)} are elements of `1, show that if |λ| is sufficiently

small, there is a unique element a = {α(i)} ∈ `1 such that

α(n) = β(n) + λ
∞∑
i=1

γ(i)α(n+i−1) .

4. Let T be the linear transformation from X to Y whose matrix representation
is

T (x) =
(

1 2
0 1

)(
ξ1
ξ2

)
.

Determine ||T || when
(a) X = `2(2) and Y = `2(2);
(b) X = `1(2) and Y = `1(2);
(c) X = `∞(2) and Y = `∞(2);
(d) X = `1(2) and Y = `∞(2);
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