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1. In Octave/Matlab what do eps, realmin and realmax represent. What is overflow
and underflow ? [5]

2. Let x ∈ R and f(x) be a real valued function that is to be evaluated on the computer
using Octave/Matlab. As discussed in the class a good model for the representation
of a real number and evaluation of a function on the computer is

x̃ = (1 + ε) x

f̃(x) = (1 + µf ε)f(x)

where ε and µf are the error constants due to the inexact representation of the number
x and the function f(x) on the computer. Given a0, a1, ..., an ∈ R, consider the sums

sn =
n∑

j=0

aj

s̃n =
n∑

j=0

ãj

with
ão = a0.

Calculate the error constant µsn for the summation and explain why it is better to
use 1/ex to calculate e−x instead of the sum

1− x+
x2

2
− x3

3!
· · ·

for x > 0 and large. [10]

3. Assuming the theorem: Let Ω ⊂ R be closed and f : Ω → R be a continuously
differentiable function satisfying f(Ω) ⊂ Ω and for x, y ∈ Ω

|f(x)− f(y)| ≤ L |x− y| with 0 < L < 1.

Then, there exists a unique z ∈ Ω satisfying

f(z) = z (FP)

which is called the fixed point of f. The iteration

zn = f(zn−1) (FPI)

for any given z0 ∈ Ω converges to the z satisfying (FP ). Now answer the following.
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(a) Let Ω = [0, 1] and f(x) = ax + b. What are the fixed points for the following
cases

|a| < 1, b ∈ R,

|a| = 1, b ∈ R,

|a| > 1, b ∈ R.

(b) How can one determine L for an f that is continuously differentiable. Given a
z0 ∈ Ω consider (FPI) for j ≥ 1 and set ej = zj − zj−1 . Show that

|en| ≤ Ln−1 e1.

(c) Consider the problem of finding an x ∈ [0, 1] satisfying

ax3 = (1 + x)2

for a > 0 using (FPI). We have two choices for (FP)

f(x) =
√
a x

3
2 − 1

or
f(x) = a−

1
3 (1 + x)

2
3 .

For a = 8 which one would be your first choice and why? [15]
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