Applet Notes For
Varied Infinite Sums
John Mason
July 2021

NOT YET FUNCTIONING
This applet generalises the notion of a geometric progression by allowing the ratio to vary at each stage. The ratio at the n th stage is linear in both numerator and denominator.
With care, the shadings can also be used to deduce formulae for finite sums of geometric progressions, by observing the area of the as-yet-unshaded rectangle at any specific stage.

Buttons

White points generally indicate something that can be dragged to a different position.

The ratio is always the fraction of the as-yet-unshaded rectangle to be shaded at the k th stage.
Ratio selection

The numerator arrows permit choice of a linear expression for the numerator, and the same for the denominator. Note that the numerator can never be more than one less than the denominator in order for shadings be used to depict the sequence.

Adjust Rectangle

Clicking this enables the corners of the original rectangle to be varied. It also displays the Set Square button

Set Square

Adjusts the height to the width to make the original rectangle a square. (only available when Adjust Rectangle is clicked).

Version

This button is only available when the ratio is greater than ½. There are then 3 different formats for displaying shadings from which conclusions can be reached about sums.

The versions are:

Full expansion; shifting; complementary; internal

Diagram Sequence

Clear
Clears what is currently being displayed

Picture number

is chosen using the arrows. The sequence stops when the grid divisions are no longer visible.

Grids

Toggles between retaining the grid at each stage, showing the grid divisions only at the current level; showing no grid divisions.

Diagram Format

When the ratio is no greater than one-half, there are six different formats, by combining the three on the left with the two on the right. The best way to appreciate the different formats is to try them out for yourself.

	Layered
	Adjacent

	Alternate
	Split

	Spiral
	


Readings

Series Readings

Toggles between different ways of stressing some shading and ignoring others, to give an interpretation of a shading as a progression.

Limit

Indicates the limit of the sum when the shading is completed.

Vertex Tracking

The coordinates of the limit point of the as-yet-unshaded region can be found by tracking one or other of the vertices of the as-yet-unshaded rectangle at each stage. 

Vertex Tracking

Displays the track of one or more vertices of the as-yet-unshaded rectangle.

Type
Toggles between showing nothing, showing each of the four vertices in turn, then all four at once, and then tracking one vertex at a time but proceeding cyclically around the as-yet-unshaded rectangle in a clockwise direction.
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