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Expression Polygons

Colin Foster
ACTIVITY: EXPRESSION POLYGONS

The figure below is an expression polygon. Each pair of algebraic expressions is joined by a line segment. Each line segment represents an equation equating the expressions that it connects. For example, the line segment at the top represents the equation x + 5 = 2x + 2.


1. Write the six equations represented by the six line segments in this expression square.
2. Solve your six equations.

3. Describe any patterns you notice among your six solutions.
4. Construct another expression polygon containing different expressions. Can you make the solutions to your expression polygon a “nice” set of numbers?
The remaining two extension questions might prompt further discussion:

5. How could you make an expression polygon in which all the solutions were 7?

6. How many solutions will an expression 10-gon have? What about an expression n-gon? Why?

THINGS TO CONSIDER
Number of Expressions 
An expression triangle would be easier to begin with than an expression square. An expression pentagon would be challenging. An expression cube, in three dimensions, could be very challenging!
Type of Solutions 
Here are some possible challenges:

• Make all the solutions integers. 
• Make all the solutions distinct (i.e., different) integers. 
• Make the solutions a “nice” set of numbers, such as consecutive even numbers, or square numbers, or prime numbers.
Is it always possible to design an expression polygon that will produce any given set of numbers? Why or why not?
Type of Expressions 
It is best to start with linear expressions of the form ax + b, where a and b are constants. Including one or more quadratic expressions of the form ax2 + bx + c, where a, b, and c are constants, could give some equations with two solutions, so two numbers might be needed on some line segments.
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