
Subdividing Problems

When faced with a problem we don’t fully understand how to solve, break the problem in to steps.

For example, say we have the following problem:

Problem.
Write a program that uses two output statements Console.Write(“#”) and Console.WriteLine() that display a right hand triangle using just hashes.

#####
####
###
##
#


The first thing we note about this problem is the constraint that we can’t just write out a line of hashes in a Console.WriteLine() i.e. the following is not allowed

Console.WriteLine("#####");
Console.WriteLine("#####");
Console.WriteLine("#####");
Console.WriteLine("#####");
Console.WriteLine("#####");

Can we reduce the problem to one that we can solve? How about just producing a square?

Task 1
Write a program that uses two output statements Console.Write(“#”) and Console.WriteLine() that display a square using just hashes.

#####
#####
#####
#####
#####


Say we still don’t know how to proceed, can we reduce the problem even further. Say to display just one line of hashes.

Task 2
Write a program that uses two output statements Console.Write(“#”) and Console.WriteLine() that single line using just hashes.

#####


We can solve this trivially using a loop:

for(int column = 0; column < 5; column ++)
{
     Console.Write("#");
}
Console.WriteLine();		// New line

Task 3
Write a program that outputs 5 row of the square.


Count to 5 doing a WriteLine() for each line.

int row;
for(row = 0; row < 5; row ++)
{
     Console.WriteLine();	 
}

Now we can solve task 1 by combining the solutions to task 2 and task 3.

for(int row = 0; row < 5; row++)
{
     for(int column = 0; column < 5; column ++)
     {
          Console.Write("#");
     }

     Console.WriteLine();	                 New line for each row
}

Restating the Problem.

How do we solve the problem and produce a triangle?
#####   5
####     4
###       3
##         2
#           1

The number of hashes required is 5, 4, 3, 2 and 1, so we are really just counting down from 5 to 1 as we draw each row. So the problem becomes, draw 5 rows of hashes where the length of each row decreases by one each time.

Task 4
Write a program that counts down from 5 to 1.

Say we don’t know how to do this, so let’s solve a simpler problem.

Task 5
Write a program that displays 1 to 5. This should be simpler because we already know that the loop:

for (int count = 0; count < 5; count++)
{
    Console.WriteLine(count);
}

will display 0, 1, 2, 3 and 4.

So the challenge is to convert these numbers:

	What we have
	What we want

	0
	1

	1
	2

	2
	3

	3
	4

	4
	5



Attempt 1:
We need some “expression” that converts 0 to 1, 1 to 2, etc., clearly we just need to add 1. 

for(int count = 0; count < 5; count ++)
{
     Console.WriteLine(count + 1);	   Just add one when displaying count
}

Attempt 2:
You could also try this:

for(int count = 1; count < 6; count ++)
{
     Console.WriteLine(count);	
}

Attempt 3:
Or this:

int displayCount = 1;       Use another variable

for(int count = 0; count < 5; count ++)
{
     Console.WriteLine(displayCount);
     displayCount = displayCount + 1;
}

However, the first approach is clearly the simplest and the for-loop structure is more consistent with what way we have been using them up to now.

We still haven’t worked out how to convert 1 to 5, 2 to 4, etc.

	What we have
	What we want

	1
	5

	2
	4

	3
	3

	4
	2

	5
	1



Task 4 Restated
What we learnt from Task 5, was that we could use an expression (count + 1) to convert 0 to 1, 1 to 2, etc. So in this task, we set ourselves the problem of writing a program using the following for loop

for(int count = 0; count < 5; count ++)
{
     Console.WriteLine(expression);	  
}

where the expression converts 1 to 5, 2 to 4, etc.

[bookmark: _GoBack]Try a few different expressions,
	What we have
in count
	What we want
to display
	5 + count
	4 - count
	5 - count
	6 - count

	0
	5
	5
	4
	5
	6

	1
	4
	6
	3
	4
	5

	2
	3
	7
	2
	3
	4

	3
	2
	8
	1
	2
	3

	4
	1
	9
	0
	1
	2



Clearly “5 – count” is the expression we want.

Solution to task 4 is

for(int count = 0; count < 5; count ++)
{
     Console.WriteLine(5 - count);	    Subtract count from 5
}

Combining the solution to task 1and 4 we finally solve task 1.

int row;
int column;

for (row = 0; row < 5; row++)
{
    for(column = 0; column < 5 - row; column++)
    {
        Console.Write("#");
    }
    Console.WriteLine();
}
