56 Chapter 1: The Representation of Functions

proc DrawLine(x,y: int; c: colour)

var ysf, m, m h : real xi, ysi: int if x=0 then error m := y / x m h := m- 1 ysi := 0 ysf := for xi: 0..x

PutPixel(xi,ysi,c) if (ysf+m ‡ 1) then % ysf overflow?

ysi += 1 ysf += m h else

ysf += m end if end for end DrawLine

Figure 1.24. Transformation 2: split ys into integral (ysi ) and fractional parts (ysf ).

denominator. Therefore 2(ysf) x is an integer. By definition, ysf ˛ [0,1]. Thus the quantity (ysf - 1)˛ [- 1,0], and by the same argument as above, 2(ysf - 1)x is also integral. The reason for subtracting one from ysf will become apparent momentarily. It is also convenient to add 2y to this whole expression, giving it the name r:

r = 2y + 2(ysf - 1)x. (10)

Since y is an integer, r must also be. We shall use r in place of ysf in our code, for it happens to have some wonderful properties in addition to it being an integral quantity. Note that while all of our other quantities were positive, r can in fact be negative.

When is r ‡ 0? This is easy, for

r ‡ 0 � 2y + 2(ysf - 1)x ‡ 0 � 2x 2yhhh + ysf - 1 ‡ 0

� ysf + y/x ‡ 1.

This is precisely the test in the if statement above. Magic! This expression r