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1. Let A and B be two n× n real matrices and for x ∈ IRn, let ‖x‖2 denote the 2− norm. Define

‖A‖2 = max{‖Ax‖2
‖x‖2

: x 6= 0}.

Show that

‖AB‖2 ≤ ‖A‖2‖B‖2.

(2 marks)

2. Let

A =

[
1√
2

1√
2

1√
2
− 1√

2

]
.

Find ‖A‖2.

(2 marks)

3. Let

D = diag [d1, d2, · · · , dn]

be a diagonal matrix. Derive a formula for ‖D‖1. (2 marks)

4. Let f : [0, 2] → IR be defined by f(x) = (1 + x)1/5. Check whether f satisfies conditions in

Picard’s fixed point iteration theorem which guarantee existence and uniqueness of a fixed point

in [0, 2] and convergence of the iterates to the fixed point. (2 marks)

5. Let f(x) = x2− 2x− 3 and x0 = 2. Find the first two iterates x1 and x2 in in Newton’s method.

(2 marks)

1


