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Fractal Exam Question:

This is the fractal with n = 4:
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(define (bubbles n) 

  (if (= 0 n) 'done

      (begin

        (draw-circleP my-centerP starting-radius)

        (bh my-centerP (/ starting-radius radius-scale-factor) (- n 1)))))

(define (bh centerP radius n)

  (if (= 0 n) 'done

      (let* ((distance (* radius distance-scale-factor))

             (topP (addP (mP (* distance (cos (/ *pi* 2))) 

                             (* distance (sin (/ *pi* 2)))) centerP))

             (lowleftP (addP (mP (* distance (cos (generate-theta 3 1))) 

                                 (* distance (sin (generate-theta 3 1)))) centerP))

             (lowrightP (addP (mP (* distance (cos (generate-theta 3 2)))

                                  (* distance (sin (generate-theta 3 2)))) centerP)))

        (draw-circleP topP radius)

        (draw-circleP lowleftP radius)

        (draw-circleP lowrightP radius)

        (bh topP (/ radius radius-scale-factor) (- n 1))

        (bh lowleftP (/ radius radius-scale-factor) (- n 1))

        (bh lowrightP (/ radius radius-scale-factor) (- n 1)))))

Assume draw-circleP does what you think it does…it draws a circle centered at a certain point with a certain radius.

Also, assume generate-theta does what you think it does – it generates the angles where the next iteration’s circles are to be drawn.
Question A:

Make the code as efficient as you can.  You don’t want the computer to waste time calculating things it doesn’t need to do over and over again.

Answer:

Give points for making (generate-theta 3 1) and (generate-theta (3 2) constants, make (cos (generate-theta blah blah)) (sin (generate-theta blah blah)) constants.  Add (/ radius radius-scale-factor) into the beginning of the let* statement.  Also possible to add (- n 1) to the let statement.

Question B:

Say you want to change the fractal so the next iteration has 4 circles: 1 in the middle and 3 outside.  In other words, you want the fractal to look like this at n = 4:
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What code do you add to make this possible?

Answer:
(draw-circleP centerP radius)

(bh centerP (/ radius radius-scale-factor) (- n 1))
