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Algorithms, Pseudocode, and Stepwise Refinement
I.   Algorithms
· An algorithm is a plan for solving a problem. Many years ago, we all learned the algorithm for doing long division. Households often have collections of algorithms stored in the kitchen, where they are known as “cookbooks.”

· Once we have an algorithm, we can translate it into a given computer language.  This is where methods come from.
II.   Pseudocode
· The language used to develop algorithms is known as pseudocode. As the name implies, pseudocode is a “computer-like” language. Pseudocode uses English (or any other spoken language) and any special symbols we choose (e.g. *,/,%,+,-,=,etc), as long as the meaning of each statement is clear.
· The advantage of pseudocode is that it is specific enough to describe a solution in unambiguous terms, yet frees us from the strict syntax requirements of computer languages.

III.   Developing an Algorithm – Stepwise Refinement
1. Identify the available inputs (aka: the “givens,” things you know)

2. Identify the desired outputs (i.e. the results you want)

3. Break the problem down into very general, individual “tasks.” 
· Say only what needs to be done, and pay no attention yet to how to do it
4. For each task, if you can code it in a few statements, then do so and you’re done.  Otherwise, refine each task.  That is, break it up into two or more smaller “subtasks.”  Again, for each subtask say only what needs to be done, not how.

5. Continue refining each subtask until each can be done in a few statements.

6. Test your algorithm by working problems.

IV.   Example (Review Exercise R1.15 in Big Java 6)
“In order to estimate the cost of painting a house, a painter needs to know the surface area of the exterior, minus the windows and doors. Assume that the windows have a uniform size, as do the doors.”
1. Identify the available inputs
· The length, depth, and height of the house
· The number of windows

· The width and height of the windows

· The number of doors

· The width and height of the doors


2. Identify the desired output(s)


   The total area to be painted, in square feet


3. Break the problem down into individual tasks

i. Compute the “gross area” of the walls, including all windows and doors

ii. Compute the total area of all windows

iii. Compute the total area of all doors

iv. Add the areas in steps ii. and iii., and subtract from the area in step i.

4. Refining the tasks into subtasks

Step i.
a. Compute the area of the longer 2 walls

b. Compute the area of the shorter 2 walls

c. grossArea = sum of these two areas



Step ii.

a. Compute the area of a window

b. Multiply by number of windows



Step iii.
a. Compute the area of a door

b. Multiply by number of doors


Step iv. needs no refinement

areaToPaint = result of step i. (total wall area) minus sum of areas in ii. and iii. (total window and door areas)
5.
Continued refining of subtasks is not necessary, each can be easily coded

Step i.

a. longSideArea = 2 * (length * height)

b. shortSideArea = 2 * (depth * height)

c. grossArea = longSideArea + shortSideArea



Step ii.

a. windowArea = windowWidth * windowHeight
b. totalWindowArea = numberOfWindows * windowArea


Step iii.

a. doorArea = doorWidth * doorHeight

b. totalDoorArea = numberOfDoors * doorArea


Step iv.



areaToPaint = grossArea – (totalWindowArea + totalDoorArea)
