EEN218

Spring 2005

Second Mid-Term Test
This is not terribly difficult, but you may have to think about the answers a little bit.

Try not to abuse the system too much.

ONE
This program is supposed to read a lot of strings typed by the user, storing them in an array of exactly the right size. It is then supposed to sort the array (by repeatedly finding the string that should be at the end, and moving it there), and print the result.

There is a lot wrong with this program.  Identify all the errors, explain exactly what is wrong with each, and why it is wrong, and tell me how to put it right.  Do not just write a correct program.  The point of this problem is to show that you can identify the mistakes and that you can work out how to fix each of them individually.

It is not cheating to use a computer to help you to find the mistakes.  Just don’t expect it to explain them to you.

#include <iostream>

#include <string>

void main(void)

{ int num=0;

  cout << “How many strings are you going to type? ”;

  cin >> num;

  string Arr[num];




// read the strings

  while (!cin.error())

  { cin >> s;

    num=num+1;

    Arr[num]=s; }



// sort them

  for (int i=0; i<num; i+=1);
  {



// find the last one 

    string biggest=“ZZZZZZ”;

    for (int i=0; i<num; i+=1);
    { if (Arr[i]>biggest)

      { biggest=Arr[i]; } }





// move it to the end

    Arr[num-1]=biggest; }




// now print the result

  cout << “The sorted array is:\n”;

  cout << Arr;

  stop now; }

TWO
I am sure you remember the well-known Fibonacci Sequence from kindergarten mathematics.  In case you have forgotten, it is a sequence of numbers that starts with two ones, and after that every number is found by adding together the two previous numbers.

So, the first Fibonacci number is 1, the second Fibonacci number is also 1, the third Fibonacci number is 2, the fourth one is 3, the fifth one is 5, the sixth one is 8, and so on.  The Ninth Fibonacci number is found by working out what the Eighth Fibonacci number is, then working out what the Seventh Fibonacci number is, and then adding them together.
The beginning of the sequence is  1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ..... it goes on for ever.

We could think of a function that works them out.  fib(N) would work out the Nth number in the sequence, so fib(1) is 1, fib(2) is 1, fib(3) is 2, fib(4) is 3, fib(5) is 5, fib(6) is 8, fib(7) is 13, fib(8) is 21, fib(9) is 34.  You probably get the point by now.

On a different subject, here is a Mystery Function:
int MMM(int x)
{ int answer;
  if (x==1 || x==2)

    answer=1;

  else

  { int prev=MMM(x-1);

    int prevprev=MMM(x-2);

    answer=prev+prevprev; }

  return answer; }
What is the value of MMM(1)?

Are there any circumstances under which MMM(1) might not have the value you just stated?

What is the value of MMM(2)?

Are there any circumstances under which MMM(2) might not have the value you just stated?

What is the value of MMM(3)?

Are there any circumstances under which MMM(3) might not have the value you just stated?

What is the value of MMM(4)?

What is the value of MMM(5)?

What well-known thing does the MMM function compute?

If, on a particular computer, it takes 10µS (ten micro-seconds, 10-5 sec) to compute MMM(10), how long would you expect it to take to compute MMM(20)?  How long for MMM(40)? How long for MMM(100)?  Carefully consider your figures, and explain how you got them.  Again, it is OK to use a computer to help work out the answer.

If you had to work out the 100th Fibonacci number for yourself, just using pencil and paper, approximately how long do you think it would take you?  This is a serious question, don’t just make something up.   If you have got it even approximately right, there will be a huge difference between your last two answers.

Why is the MMM function so slow?

Show how to write a function that computes the same results, but much much much faster.

