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Answer TWO questions

Write a short program in C, which readsin an integer and finds all of its prime
factors, including repeated factors.
[20 marks]|

The diffusion equation in one dimension is given by:

2
D a cz: = a_C
ox ot
where D is the diffusion constant of the material and C is the concentration of the
diffusing quantity.

Write a short C program which reads an array from afilei ni ti al . d, which
contains the concentration C(x,0) at time zero, at n equally and closely spaced
points along the x-axis, and cal cul ates the concentration, C(x,t), at later times
using the finite difference expressions for the differentials in the diffusion
equation. Set the values at the ends of the x-axisto be constant in time.

[20 marks]

[For adiscrete time step &: %—ct: L SOty aat_z —CxY , but for the spatial
differentials, use the symmetrical version:

9°C _ C(x+3xt) +C(x—Ix,t) —2C(x,1)

ox® ox?
where & is the distance between the points at which C is defined.]

. — : . sinx -
Write afunction in C which calcul ates the function sinc(x)=—— to 5 significant
X

figures, using the series for sin x:
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Y ou should use some sort of convergence criterion, and be especially careful

when [x| is large or very near zero.
[20 marks]|
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