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Using the Applet

To use the applet currently (2015) you have to download Cinderella from Cinderella.de (which is free).
Most points can be dragged when selected. For example, the standard basis e1 and e2 can be scaled, but are best left parallel to the usual directions for everything to work properly.
Ways of Working

This applet is designed to be used in plenary under the guidance of someone who knows some linear algebra. In order to provide suitable resources, there are quite a few buttons. An individual user is inclined to push buttons to see what they will do. To maximise benefit, it is best if a knowledgeable teacher guides and restricts the use of buttons until conjectures have been made.

The applet has been constructed so as to provide mental imagery for 

the idea of a linear mapping

the idea of change of basis

the idea of image of a set as well as of a point

explaining the image of a circle under a linear transformation in terms of that transformation

the idea of eigen-directions

the relation between column–space and row-space 

explaining geometrically why it is that sometimes eigen-directions exist and sometimes not

The applet is entirely geometrical: no measurements (apart from the angle between a source vector and its image) are available.  It is assumed that the teacher will guide students through using a general matrix rather than any particular one manifested in the applet.

One of the outcomes of setting up the applet was the question: where must the source vector be so as to maximise or minimize the absolute value of the angle between it and the image vector? This is an extension of the problem of finding eigenvectors when they exist (minimum absolute angle = 0). Along the way there arose the question of characterising the directions of the axes of the image of a circle under the transformation.

Questions to Ask

How can you check that the mapping M: v --> wC takes e1 to f1 and e2 to f2 ?

Move v to e1 and then to e2. Moving v, experience the linearity.

How can you check that the mapping MT : v --> wR really is the transpose of M or in other words the row space mapping?

moving f1 and f2 appropriately (what might that mean) to see the effect on r1 and r2
How can you check that the mapping V --> WR takes e1 to r1 and e2 to r2 ?

Moving V to e1 and e2 might be helpful
How can you check that the composite mappings take V to VRC and to VRC correctly?

Moving V so that WR is on e1 and e2 might be helpful

Moving V sometimes reaches a position in which V and W are aligned

Such a direction is an eigen
-direction

Can you adjust f1 and f2 so that the alignment is in opposite directions?

For a fixed position of f1 where can f2 be so as to guarantee an eigen-direction?

For a fixed position of f2 where can f1 be so as to guarantee an eigen-direction?

The Boundary buttons show the boundaries of the regions: why does it have the shape it does?

What is the image of a circle as a set of points?

How can restricting V to a unit circle be expressed algebraically?

What constraint does that put on the image vectors W?

The composite maps are intended to assist with this.
� Eigen means same in German






