Postfix Notation
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Infix: 1+@*((3+(@4*5))*6)) =277
Postfix: 123 45%+6**+ =277
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Activity Summary: 
Postfix notation is a way of writing and evaluating mathematical expressions without using parenthesis or order of operations.  Some computers and calculators use post fix notation because it is simple and efficient and requires no knowledge of parenthesis or order of operations.  This demonstration will show students how a normal (infix) notation is converted into postfix and then how this notation is evaluated.  Along the way, students will see the order the numbers are evaluated is the exact same as if we followed the ‘inside-out’ method of evaluating using parenthesis and order of operations.
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Activity Introduction / Motivation: 

Ever wonder how a computer or calculator evaluates that long math problem that you type in.  Postfix notation is ONE way your computer might handle it.


Activity Plan: 
Open the attached PowerPoint file.  It is an animated presentation which requires a lot of clicking.  The teacher should review this presentation a number of times to make sure he or she knows when to click and what comes next.  See the links included in this activity plan.  This isn’t a very difficult concept to master if you just spend a little time reviewing it.


Activity Closure: 
If the teacher’s goal is for the students to be able to write equations in postfix notation and/or evaluate postfix notation, then more examples should be worked on the board.  Sample problems are attached.

Assessment: 

If the teacher’s goal is for the students to be able to write equations in postfix notation and/or evaluate postfix notation, then the assessment would be to give the students normal equations and convert them to postfix notation.  Also, postfix equations would be given and the students would need to evaluate them.
Prerequisites for this Activity: 

Multiplication
Division

Addition

Subtraction

Use of Parenthesis

Order of Operations

Background & Concepts for Teachers: 

Teachers will have to get a good handle on how to evaluate these types of problems.  There are a number of websites that explain postfix notation and this activity plan has examples attached.  Unless the teacher took computer science course, it is very likely that a small amount of learning necessary on the part of the teacher in most situations.
Vocabulary / Definitions: 

Postfix notation: operators are place after the operands with which they would be applied
Infix notation: operators are placed between the operands with which they would be applied

Prefix notation: operators are placed before the operands with which they would be applied

Activity Extensions:
As an extension to this activity, you could discuss and teach Prefix notation as well.   
Then you could raise the question: Why is Postfix better than Prefix for calculators (without an algebraic display)?  (Hint: How many keys need to be pressed? Remember you need to press Enter after each number in case there are multi-digit numbers.)

Multimedia Support and Attachments: 

PowerPoint Demonstration of Postfix conversion and evaluation, postfix.ppt
Word Document with information on Postfix notation, postfixNotationinformation.doc
Word Document with practice problems for advanced students, PostfixProblems.doc
Activity Scaling: 
For older students (high school), it is suggested that the students be required to write and evaluate postfix expressions (practice problems are included). Middle school students should probably just be exposed to the concept.  The seventh graders that saw this presentation caught on and had a very high level of understanding of the basics of the concepts.  They would probably not have immediately been able to evaluate a postfix expression but appreciated the concept.
References:
http://www.spsu.edu/cs/faculty/bbrown/web_lectures/postfix/



 HYPERLINK "http://triton.towson.edu/~akayabas/COSC455_Spring2000/Prefix.html" 

http://triton.towson.edu/~akayabas/COSC455_Spring2000/Prefix.html



 HYPERLINK "http://www.personal.kent.edu/~rmuhamma/Compilers/MyCompiler/syntaxDirectTrans.htm" 

http://www.personal.kent.edu/~rmuhamma/Compilers/MyCompiler/syntaxDirectTrans.htm



 HYPERLINK "http://www24.brinkster.com/premshree/infix-postfix/algorithms/postfix-evaluation/" 

http://www24.brinkster.com/premshree/infix-postfix/algorithms/postfix-evaluation/



 HYPERLINK "http://www.cs.haverford.edu/courses/CMSC206/lab6.html" 

http://www.cs.haverford.edu/courses/CMSC206/lab6.html



 HYPERLINK "http://www.algonet.se/~hulken/develop1.htm" 

http://www.algonet.se/~hulken/develop1.htm


http://www.hp.com/calculators/news/rpn.html - a great site with an RPN calculator that would allow students to check answers or do calculations online
