Exercise 3.1:

Derive the midpoint algorithm for drawing lines with a slope between —1 and 0.

Solution (sketch):

Case 1: E, ie. (Tpt1,Yp+1) = (v, + 1,7,) was the pixel drawn after (z,,y,).

1 1
dpew = F<xp+2,yp—§) = dy-(xp+2)—dx-<yp—§>+0

1 1
dold = F(xp+1,yp—§) = dy-(xp+1)—dx-<yp—§>+0

AE - dnew_dold - dy

Case 2: SE, ie. (Tpi1,Ypt1) = (2, +1,y,—1) was the pixel drawn after (z,,y,).

3 3
dnew = F<xp+2,yp—§> = dy-(xp+2)—dx-<yp—§>+0

Asp = dpew — dolq = dy +dx

1
dinit = F<$0+1;y0—§>

1
= dy-(x0+1)—dx-<yg—§>+(]

d
= dy-xg—dx-yg+0+dy+§

dz
= F(%ayo)*'dy*'?
dz
S
Y+ 5

Consider D = 2 - d for integer arithmetics.
Dipit = 2-dy+dx
Dpew = Dgq+ A  where

A = 2-dy ifD01d>O,
2- (dy + dx) it Dgjq < 0.



