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Introduction
The aim of the applet is to make available a comparison between the concept images available when continuity and differentiability are studied locally (at a single point), and globally.  Fixed End (FE) chords fix one end, and allow the other end to be varied, usually in order to get closer and closer to the fixed end. Fixed Width (FW) chords specify an interval width, and study this family of chords.
The constructions on the chords are here limited to rise and slope (gradient), and their limits.
My conjecture is that the images arising from FW chords are much more useful for learners than the images arising from FE chords.
As an added wrinkle, the chords in both cases are, In the FE case, displayed at a point  of the way from the Fixed end to the varying end, and in the FW case, are both driven by and displayed at the -point.
The functions used are all polynomials, but the cases of smooth functions, functions joined at a point but possibly jaggedly, and discontinuous at a point can be considered so as to see how the effect of being not-smooth, or discontinuous at a point, plays out in the rise and the slope
Applet Buttons
Polynomial buttons
The buttons on the right have to do with the choice of polynomials. Up to 8 points can be used to determine either the Lagrange polynomial through all chosen points, two polynomials joined at the Join point, or two polynomials joined at the x-coordinate of the Join point.
Show/Hide Points displays the points which determine the Lagrange polynomial(s), and can be dragged to change the polynomial. Care is needed not to make the interesting features go off the screen.
FnType chooses between a smooth polynomial, a jagged curve made from two polynomials, and a discontinuous pair of polynomials.
Arrows are used to select the degree of the smooth polynomial. The jagged and broken polynomials make use of the chosed points to the left and to the right of the Join point.
Reset Fn restores the default polynomial points and hence the polynomial(s)
Reset  cut sets  to be in the interior of the interval.
Reset Width resets the interval width.
Chord Buttons
Change Chord Type toggles between FE and FW chords. The  shows up when <1 (FE) or >0 (FW).
Chord displays the appropriate chord. Note that for FE chords, the  point simply establishes , whereas for FW chords, the interval containing the  point is the width of the FW chord-interval. 
To drive the FE chord, use the white point,; the black point is the Fixed End. To drive the FW chord, drag the white-on red point.
Rise displays the rise of the current chord
Rise Graph displays the graph of the chordal rise, displayed at the  (red) point.
Ratio Graph displays the ratio of the rise to the interval width (run) raised to the power .
Limit Graph displays the limit of the ratio graph as the interval width goes to 0.
The  arrows can be used to enhance the scale of the ratio graph and the limit graph.
In the FE case, the limit is a single point, but the locus of that point as the Fixed end varies can also be displayed.
Use of the Applet
[bookmark: _GoBack]First encounters are probably best leaving  = 1 (FE case) or 0 (FW case) but then the point can be varied to see what difference it makes in the shapes of the graphs.
Learners can be asked at each stage to image the graph of the rise, the chord-slope, and ultimately the limit. Varying the points specifying the polynomial(s) can be instructive. Once there is familiarity with the smooth case, the jagged and then the broken cases can be explored, showing how they ar ‘detected’ when passing to the limit.
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