76316S ATK IV NUMERICAL PROGRAMMING Exercise 2 Autumn 2006

1. BTEX typesetting system. Write a template project report using KTEX type-
setting system. The project report should include the following parts:
e Titlepage with the following information

— Exercise project name and number

— Your name, degree programme and starting year
— Your e-mail address

— Date returned

e Short description of the project and how it was done
e Source code listings with comments

e Program execution output

2. Formulas and equations in ETEX. Write the following formulas into a new

BETEX file.
—b+Vb? — 4dac
T12 = % (1)

"1

k=1
e = cos +isinf (4)

Also try referencing to them in your document.

3. Recurrance relations. Many functions are numerically evaluated using recur-
rance relations. The task here is to compute the values of the Bessel J, () function
at x = 1 using the recurrance formula

2n
Joi1(2) = —=Ju(2) = Ju-1(2), (5)
for n =1,...,20. The finite precision of computer arithmetic is here an issue.
(a) Apply Eq. (5) as it is using initial values Jy(1) ~ 0.7651976 and J;(1) =~
0.4400506. Do you think the result is correct?

(b) Now reverse the recurrance relation and use initial values Jao(1) ~ 3.8735030 -
107% and Jo1(1) =~ 9.2276220 - 1072". Compare the results to the previous
ones.

4. Cosine power series expansion. Evaluate the cosine function at an arbitrary
point x using a truncated power series expansion

N (_1)k’
cosz ~ cos™M z = kz:% )] z?* (6)



For large = the series will converge too slowly. Still, you must somehow make the
code applicable even in that case. Compare the values of your approximation to
the correct values at x = 0,7/5,...,1007.

Implement the code as a separate subroutine that takes as its arguments the value
of  and the order of the expansion, n.



