Arrow Diagrams and Symbolic Representations
While not useful for every function or equation, the use of arrow diagrams as a means of introducing order of operations, solving equations, inverse operations, and function composition gives a student one more representation in which to view otherwise abstract concepts.  The basic structure of the arrow diagram really draws on the old idea of the function machine, but it breaks the larger function machine into its constituent parts.

My personal experience has been that the more that I work with arrow diagrams, the more places I find application for them in my curriculum, even into calculus.  But enough text - let’s get to the examples.

Example 1:  Represent the equation 
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with an arrow diagram
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Okay, but what does that do for us?  First, we have verified that we know the order of operations - when you do this you will be amazed to discover that is at the heart of a lot of students’ struggles, and you are able to pinpoint exactly where the problem is.  Second, we now have a step-by-step function machine for evaluating the function - we can put a number in at the beginning (for x), and just do what the arrows tell us to do.  The operation on the arrow always applies to whatever came off of the previous arrow.

Example 2: Find the inverse of 
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The key here is that the inverse of the whole function will be the composition of the inverse functions - assuming that the operations are invertible. We simply make arrows from y back to x.
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Example 3: Solve: 
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Using the arrow diagram above, we just start with a 2 where the y is:
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These are exactly the same steps you would make in solving the problem in a traditional algebra format.
Inverse Operations
When students work regularly with arrow diagrams, they become naturally curious about inverses.  Whenever a new function or operation is introduced (something new that can go on an arrow), then the expectation is that there will be something to go on the arrow that goes the other direction.  When functions are not one-to-one (like the squaring function), then the class can have a discussion about what adjustments need to be made to the return arrows.
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Example 4: Make a complete arrow diagram for 
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Example 5: Construct arrow diagrams for the following: 
[image: image7.wmf]3

2

x

y

=

, 
[image: image8.wmf]x

y

1

=

, 
[image: image9.wmf]x

y

=

, 
[image: image10.wmf]x

y

sin

=


Solutions left as an exercise.

Other applications: In calculus, I teach chain rule using arrow diagrams - which is a natural fit as chain rule deals with composition of functions.  We generally do not construct the inverse part of the diagram, but instead add a down arrow for each operation/function.  
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Example 6: Find the derivative of 
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This is really just the inside function, outside function process with the inside functions occurring first.  The advantage is that students are less likely to insert the derivative of one function inside the derivative of another function.

The drawbacks:  The biggest is that arrow diagrams do not deal well with combinations of functions, only with compositions.  I have seen some methods of representing combinations, but the final result has no practical application in terms of solving equations (inverses) or taking derivatives, so I never spend any time with it.

The second is that if you are the only one doing it, then students tend to be resistant to learning to do something differently.
� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





This is close, but fails to capture the negative root
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A double set of arrows takes care of it (if I were doing this by hand, I would curve the arrows so that they both appear to be coming from the y
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