CMPE 160 – INTRODUCTION TO OBJECT ORIENTED PROGRAMMING
 
Project #3
 
Due: 3.8.2008 Sunday at 23:59
 
Evaluating a postfix expression 
 
An arithmetic expression specified in infix notation is one that we are most familiar with. Consider the following expression which is in infix notation:
3 + 5 - 2 * 0.5,

This expression evaluates to 7. Suppose the existence of a simple calculator that is unaware of the precedence of arithmetic operators. Such a calculator would proceed through the expression from left to right, perform calculations as encountered, store intermediate results and return the final result. It would first compute 3 + 5 to produce the result 8, then compute 8 – 2 to store 6 and finally compute 6 * 0.5 to arrive at the final result 3. This is obviously not the intended correct result 7. A solution to this problem is provided by feeding arithmetic expressions in postfix notation rather than infix as input and this makes calculators perform correctly. The corresponding postfix expression for the above infix expression is the following:

3 5 + 2 0.5 * -.

This postfix expression is evaluated as follows:

1. The input is scanned from left to right.

2. 3 and 5 are pushed on a stack.

3. When + (an operator) is read, 5 and 3 are popped off the stack and the operation 3 + 5 is performed. The result, 8, is pushed on the stack.

4. In turn, 2 and 0.5 are pushed on the stack.

5. When * is read, 0.5 and 2 are popped off the stack and the operation 2 * 0.5 is performed. The result, 1, is pushed on the stack.

6. When – is read, 1 and 8 are popped off the stack and the operation 8 -1 is performed. The result, 7, is pushed on the stack.

7. Since there are no more operands or operators to read in the input, 7 is popped off the stack and recorded as the result of the entire arithmetic expression.  

In this project, you are going to write a program that evaluates an arithmetic expression given in postfix notation. The solution of this problem requires using of the STACK ADT as outlined in the above example.
Input and output
· The input will be a string consisting of numbers and arithmetic operators +, -, * and /.

· There will be at least one space ‘ ‘, between each adjacent pair of tokens. A token is either a number (floating point or integer) or an operator.

· Output will be a number printed on the screen.

· Your program must be able to detect invalid postfix expressions and report the error.

REMARKS:
 
· Source code should be cleverly commented (Do not exaggerate!).

· For each project you should write a report explaining design and implementation issues as well as anything a person may need to know while testing your program.

· The document format may be like the one linked via the course’s web site. But you are not restricted to that format. You may cancel irrelevant sections; include sections of your own, etc. Write explanatory reports. Do not write just for the sake of writing. Copying the source code of your program into the body of the report is a common practice followed by most students in order to lengthen the report. This is not a good style and a long report does not necessarily mean a good report.

· You are expected to make a good design and exploit object oriented programming principles as often as possible.

· For projects, you need to submit the project workspace including your .cpp and .h files (if any). In addition you must submit your document. Follow the instructions at the course web site to do your project, to organize all this material in a single .zip or .rar archive and to submit.

 
· Late giving policy may be strict. Try to finish on time. 

· Do not cheat!
