Math 150 Lab 13
Sub Procedures

Text: Chapter 6, pages 166–205
Key Concepts: 
Procedures


Modular programming


Arguments and parameters


Local variables

Open the following program called parabola.bas located in the math150 directory on the U: drive.

screen 12

input " First point x,y --> ", x1, y1

input "Second point x,y --> ", x2, y2

input " Third point x,y --> ", x3, y3

call Parabola(x1,y1,x2,y2,x3,y3)

end

The goal of this program is to create a parabolic string art figure looking something like the following (without the labels):
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Try to run this program. You will get an error message at the call statement because the subprocedure Parabola has not yet been written. A call statement is used to execute a subprocedure. This call statement is suppose to send execution of the program to the procedure called Parabola which will contain the statements for drawing the graphics.

Turn to page 171 to read about typing in procedures. Follow the steps discussed there to enter the following lines for the Parabola procedure.

SUB Parabola(firstx,firsty,midx,midy,lastx,lasty)

  let dx1 = (firstx – midx)/15

  let dy1 = (firsty – midy)/15

  let dx2 = (lastx – midx)/15

  let dy2 = (lasty – midy)/15

  for k = 1 to 15

    let x1 = midx + dx1 * k

    let y1 = midy + dy1 * k

    let x2 = lastx - dx2 * (k–1)

    let y2 = lasty – dy2 * (k-1)

    line (x1,y1)–(x2,y2), 12

  next k

END SUB

The goal of a procedure should be to carry out a specific task with information sent to it by the main program. Communication between the main program and the subprocedure should take place through the use of arguments and parameters. This subprocedure has 6 parameters since there are 2 coordinates for each of the three points. The parameters are the variables listed inside the parentheses on the first line. 

Now try running the program again. Try the three points (100, 100), (400, 400), and (100, 400). Try running the program with some other input values.

There are a couple of things to notice about the interaction between the main program and the subprocedure Parabola. Within the procedure, the parameters firstx, firsty, midx, midy, lastx, and lasty are called “dummy variables” because they have no value until the procedure is called. When the procedure is called, each argument in the call statement is linked with the corresponding parameter in the procedure. Note that the argument and the parameter can have different names!
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In fact, notice that there are variables called x1, y1, x2, and y2 in both the main program and the subprocedure, but that these variables represent different things. The variables in the procedure that are not parameters are local variables. This means that these variable only have a meaning inside this procedure so that you can use the variable x1, for example, inside other procedures or the main module without worrying about conflicts (see page 177.)

Modifications:

1.
The Parabola procedure uses 15 lines to draw the figure. Allow the user to specify the number of lines to use. Try drawing some figures with different numbers of lines.

2.
Allow the user to specify what color to use to draw the figure.

3.
Try drawing the figures on the next page. Experiment with the number of lines and color.

4.
Design your own figure.
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