C Programming Course – COURSEWork Week One

Introduction

This is the first course work sheet.  Students may only complete two questions should they choose to do so, however, the maximum mark that can be gained from only two questions is 70% if all the questions are done absolutely perfectly.   Students wishing to get higher marks should complete all three questions.  

Question One:

Write a program to calculate the nth factorial (1* 2 * 3 *... * n)

1. What is the 4th factorial?

2. What is the 10th?

Do any values of n cause problems for your program?

Note:  You don't need to INPUT the value of n.  This will be taught in a later lecture.  Just set it with a line such as:

 int n = 12;

Question Two:

Write a program that performs the following steps for a starting positive integer n which is greater than one:

1) If the value of n is even then n becomes n/2 otherwise n becomes n*3 + 1

2) If the new value of n is greater than one then return to step 1

Hint You can detect if a number is even by using the modulo operator %.  (a1%a2) gives the remainder when a1 is divided by a2.

Count how many times this iteration is performed before the value of n returns to one.  For example, if we start with 5 then this becomes 16 then 8, 4, 2 and finally 1.  Five iterations in all.

i) How many iterations does it take 7, 8 and 9 to return to 1.

ii) Can you find any values of n which are relatively small (< 30) but take a long time to get back to one?  

iii) Can you find any values of n which do not return to one?  

Question Three: (more difficult)

Write code to work out values for a variable with a Poisson distribution.  For a real number m and and integer i 0 then a variable X has a Poisson distribution with mean m if the probability that X = i is given by:
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Write some code which will print P(X=0), P(X=1) etc up to P(X=10) for a given value of m.

You will need to include functions from the maths library. At the top of your code use the line.

 #include<math.h> 

The functions exp and pow are used to calculate exponentials and powers.  So, if you have an integer i and a double m (the mean) and an integer fact(which you have calculated to be the factorial of i – reuse code from question one) then the following code fragment uses the right formula.

int i;



double m= 3.0;
/* Mean value */

double prob;
/* Probability of i given mean */

int fact;

/* Factorial of i */

/* Write code here to calculate the factorial of i */

prob= exp(-m) * pow(m,i)/ fact;

Adapt your code so it calculates the sum of the probabilities so far, that is P (Xn) – if your code is working correctly this should get nearer and nearer to one as n increases.  Hand in printouts of the values you get for i) ii) and iii).

i) Print out tables for P(X=n) for values of n from 0 to 9 for m=3.

ii) Extend your program to print out P(Xn) as well.

iii) For bonus marks, calculate an approximation to the expectation value for X.

Note – you can cut and paste from a running program window in C++ by selecting what you want to copy and then using right mouse on the title bar of the window.

Handing in Work (please read this section very carefully)

You should hand in written work and printouts of your code to the pigeonholes in the maths department office – remember it is important to answer the questions as well as actually write the code.  [It is advised that you only write one program for each question unless you feel there is something particularly interesting about any subsequent programs which merits attention.]  In addition, you should email the "source code" (that is the .cpp part of the program which you wrote) to the person marking your work.  Email the source to

richard@richardclegg.org 

Again, you should only send one piece of source code per question (unless the program in question is particularly interesting).  You should email the .cpp file as an attachment (do not bother to send the .exe file created or any other files).
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