
University of Helsinki / Department of Mathematics and Statistics
SCIENTIFIC COMPUTING
Exercise 01, 10.9.2012

Problem sessions will be held on Monday at 16-18

N.B. The files mentioned in the exercises (if any) are available on the course
homepage

1. Apply the recursion formula x0 = 1; xn+1 = 12(xn+ axn ); n = 0; 1; 2; : : :
for
pa to compute

p3 : Print the results in the following format:

n x(n) Error

0 1

.....

6 ...

2. Approximations to the number � are given by the formulap(n) = nXk=0 116k � 48k + 1 � 28k + 4 � 18k+ 5 � 18k+ 6� :
Print the first few results in the same format as in problem 1.

3. In Solmu 2/2005 (http://solmu.math.helsinki.fi/2005/2/) the
following problem was studied. Is it true that a continuous function f :(0;1)! (0;1) satisfying the conditions:

1. f(2x) = 2f(x), and

2. f(1) = 
is always of the form f(x) = x. In the article, the following counterexample
was presented: f(x) = 2�nx2 + 2n+1 for x 2 [2n; 2n+1);
where n = 0;�1;�2; : : :. Plot the graph of this function.

4. Let (xj; yj); j = 0; 1; :::; n be the vertices of a polygon with (x0; y0) =(xn; yn) : The area of the polygon is given by a = 12 Pni=1 ti with ti =
FILE: ˜/mme12/demo12/d01/d01.tex — 3. syyskuuta 2012 (klo 20.02).
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xi�1yi � xiyi�1: Carry out the following steps for each of the regular poly-
gons triangle, square and hexagon:

(a) Choose vertices and compute the area by school geometry.
(b) Compute the area by the formula and compare to the exact value.
(c) Plot the figure.

5. Hilbert’s inequality says that for ak; bk � 01Xm=0 1Xn=0 ambnm+ n+ 1 � �( 1Xm=0a2m)1=2( 1Xn=0 b2n)1=2 :
Carry out a numerical verification of this inequality.

6. Consider a data set (xi; yi); i = 1; :::; n : We define x = 1nPni=1 xi andssxx = P(xi � x)2 =Xx2 � nx2ssyy = P(yi � y)2 =X y2 � ny2ssxy = P (xi � x)(yi � y) =Xxy � nxy:
Write a MATLAB program that computes the correlation coefficient r of
the data set, defined as r2 = ss2xyssxxssyy :
Create a syntetic data xi = i � 0:1; yi = 0:7 � xi +  � errori where error
is uniformly distributed in (�0:1; 0:1) with mean 0. One expects that the
correlation coefficient decreases when  increases from 0:5 to 1. Check this
with MATLAB.
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