Programming the TI-82/83 to Animate Shapes
If you’ve ever played a game on your graphing calculator, you know it can do more than calculations. These instructions describe how to write a simple calculator program to animate a simple shape of your own design.

This program is almost identical to the program on p. 153 in your book, but it is more flexible. This program works with any size shape.  The book’s program only works with three sided shapes.

Look at how the book’s program calls the Line function once for each of the three lines in the shape. You custom shape might have more than three lines so the program figures out how many lines to draw using log like this:

:dim([B]) → L1
:For(M, 1, L1(2) – 1, 1)

The dim function returns the dimensions of matrix B in list one (L1). Then the For loop uses L1(2) - 1, one less than the number of columns in matrix B, as the number of lines to draw.

1) Put your shape in matrix C. The first row is your shape’s x-coordinates and the second row is your shape’s y-coordinates. If your shape has five points then matrix C will be a 2×5 matrix

2) Put your transformation matrix in matrix A. This matrix will be applied eight times to your shape

Then follow these steps to write a calculator program for animation:

1) Press PRGM
2) Press → then → (to select NEW) then press ENTER
3) Press ENTER again

4) Type the letters GO (using the alpha letters)

This puts you in “program” mode and shows you the first line of your program, which starts with “:”



Follow the directions below to enter the animation program

	Program Element
	Name
	How To Enter

	ClrDraw
	Clear screen
	Press CATALOG (above 0) then C (skips to C’s) choose ClrDraw

	→
	store
	STO→  key

	For
	for loop
	PRGM key then For(

	,
	comma
	Comma key (to the right of x2)

	dim
	dimension
	Press MATRIX then MATH then dim(

	L1
	list 1
	Press LIST then choose L1

	Line(
	draw a line
	Press DRAW then choose Line(

	End
	end loop
	Press PRGM then choose End


Use the tips above to enter the GO program

PROGRAM:GO

:ClrDraw

:[C] →[B]
:For(N, 1, 8, 1)

:[A]*[B] →[B]

:dim([B]) → L1
:For(M, 1, L1(2) – 1, 1)

:Line([B](1, M), [B](2, M), [B](1, M+1), [B](2, M+1))

:End

:For(K, 1, 25, 1)

:End

: ClrDraw
:End

5) Set a window that will show your shape, even if it moves or grows during the animation


6) To run the program, press PRGM then choose GO then press ENTER.

The program should draw your shape, clear the screen, draw your shape in the next position, clear the screen, and so on.

More Matrix Transformations

Fill out this table carefully – its part of your notes!

	Transformation
	Rule
	Transformation Matrix

	90º rotation CCW
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	180º rotation CCW
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	270º rotation CCW
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	CCW rotation by t degrees
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	scale by a in x and in y
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	reflect across x-axis
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	reflect across y-axis
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Adding Translations to Your Animation Program

Want to make your shape sliiiide across the screen? You can’t do it with a transformation matrix:
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doesn’t work

You can’t fill in the blanks to make the equation above work. But you can use matrix addition. The expression below translates a square shape (four points) left four and up five:
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So, to add translation to your animation program, you need a translation matrix like the one above that’s the same size as your shape’s matrix.

1) Decide what you want your shape to do. It should translate and do something else. You can combine any of the transformations above by multiplying them together. For example, to rotate by 15º and increase in size by 10%, multiply these matrices:




    Rotate 15º      Scale up 10%     Combined

                                                                      Transformation
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2) Make matrix D on your calculator a translation matrix with two rows and as many columns as your shape has.


3) Make matrix A your transformation (rotation, reflection, scale, or a combination). 


You must modify your program to add the translation matrix to the shape matrix


4) Press PRGM and choose Edit and then your Go program


5) Use the down arrow to go to the front of the line that reads : [A]*[B] →[B]


6) Press INS (it’s above the DEL key) to go into insert mode


7) Press ENTER to insert a blank line


8) Use the up arrow key to move up to the new blank line


9) Add the following line:

: [B]+[D]→[B]


10) Run your program as before


11) You can get a prettier display by turning off the axes using the FORMAT command at the top of the calculator


Advanced Techniques

A. If you want to rotate around a point that isn’t (0,0), add another translation after the matrix multiplication and subtract matrix D to put your shape back where it started.

B. Read problem E6 on p. 164 and modify the program to use 3×3 transformation matrices and avoid these kludgy special translation matrices.
7) After adding the new lines shown, for each frame the program will add the pre-translation matrix [D], then multiply by matrix [A], and then add the post-translation matrix [E].
PROGRAM:GO

:ClrHome

:[C] →[B]

:For(N, 1, 8, 1)

:For(M, 1, L1(2), 1)

: [B](1,M)+[D](1, 1) →[B](1, M)
: [B](2,M)+[D](2, 1) →[B](2, M)
:End

:[A]*[B] →[B]

:For(M, 1, L1(2), 1)

: [B](1,M)+[E](1, 1) →[E](1, M)
: [B](2,M)+[E](2, 1) →[E](2, M)
:End

:dim([B]) → L1
:For(M, 1, L1(2) – 1, 1)

:Line([B](1, M), [B](2, M), [B](1, M+1), [B](2, M+1))

:End

:For(K, 1, 25, 1)

:End

: ClrHome

:End

If you want to get super-advanced, read problem E6 on p. 164 and modify the program to use 3×3 transformation matrices and avoid these kludgy special translation matrices.
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