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a = dx
dy

m = a!" #$

e = a−m
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dx ≥ 0⇒ m =
dx
dy

dx < 0⇒ m =
dx − dy+1

dy

�����dx
dy
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�������� (1)

BEGIN

dx← x1 – x0
dy← y1 – y0

1

dx > 0
Y

N m← dx / dy

m← (dx – dy + 1) / dy (x0, y0)

(x1, y1)
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x← x0
y← y0
e← 0

e >0.5
Y

N
x← x + 1
e← e – 1

y← y + 1

1

(x, y) 

���	

3

x← x + m
e← e + a – m

2

2

y < y1

END

3Y

N
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�������� (3) - e� 2dy�

x← x0
y← y0
e← –dy

e > 0
Y

N
x← x + 1
e← e – 2dy

y← y + 1

1

(x, y) �

���

3

x← x + m
e← e + 2(dx – m dy)

2

2

y < y1

END

3Y

N

����
−0.5 ���
�� 2dy�

8

0 ��	




��������
�	 (1)

BEGIN

xl← xl0
xr← xr0
y← y0

dy← y1 – y0

1

dy > 0
N

Y
(xl0, y0)

(xl1, y1)

(xr0, y0)

(xr1, y1)

3
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dxl← xl1 – xl0

dxl > 0 Y

N
ml← dxl / dy

ml← (dxl – dy + 1) / dy

1

dxr← xr1 – xr0

3

dxr > 0 Y

N
mr← dxr / dy

mr← (dxr – dy + 1) / dy

2

2
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y← y + 1

y < y1
N

Y

3

4

(xl, y)-(xr, y)	
������

END
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5

el > 0 Y

N

4

xl← xl + ml
el← el + 2(dxl – ml dy)

xl← xl + 1
el← el – 2dy

��
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3

er > 0 Y

N

5

xr← xr + 1
er← er – 2dy

xr← xr + mr
er← er + 2(dxr – mr dy)
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(y0 < y1< y2)
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������ (y0 � y1) ������ (y� � y�)

�
 (x0, y0)-(x2, y2)
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 (x0, y0)-(x�, y�)
������

	
 (x1, y1)-(x�, y�)
�������
���

y1 < y0

dy2 � y2 - y0

N

Y

N

BEGIN

t � x0
x0 � x1
x1 � t
t � y0
y0 � y1
y1 � t

y2 < y0
Y

N
t � x0
x0 � x2
x2 � t
t � y0
y0 � y2
y2 � t

y2 < y1
Y

N
t � x1
x1 � x2
x2 � t
t � y1
y1 � y2
y2 � t

dy2 > 0

Y
dx2 � x2 - x0

Y

mx2 � dx2 / dy2
N

mx2 � �dx2 - dy2 + 1� / dy2

ax2 � 2�mx2dy2 - dx2�
bx2 � 2dy2
ex2 � dy2

2

dx1 � x1 - x0

Y

mx1 � dx1 / dy1
N

mx1 � �dx1 - dy1 + 1� / dy1

ax1 � 2�mx1dy1 - dx1�
bx1 � 2dy1
ex1 � dy1

dx1 � x2 - x1

Y

mx1 � dx1 / dy1
N

mx1 � �dx1 - dy1 + 1� / dy1

ax1 � 2�mx1dy1 - dx1�
bx1 � 2dy1
ex1 � dy1

dy1 � y1 - y0

dy1 > 0
N

Y

dy1 � y2 - y1

dy1 > 0
N

Y

2 4

hline(xh1, xh2, y, c)

y � y + 1

xh1 � xh1 + mx1
ex1 � ex1 + ax1

Y

N
xh1 � xh1 + 1
ex1 � ex1 + bx1

Y

N
xh2 � xh2 + 1
ex2 � ex2 + bx2

xh2 � xh2 + mx2
ex2 � ex2 + ax2

dy1 � dy1 - 1

dy1 > 0

Y

N 4

dx1 > 0=

xh1 � x0 xh1 � x1

dx2 > 0= dx1 > 0=

xh2 � x0

ex1 < 0=

ex2 < 0=

y � y0

4

hline(xh1, xh2, y, c)

y � y + 1

xh1 � xh1 + mx1
ex1 � ex1 + ax1

Y

N
xh1 � xh1 + 1
ex1 � ex1 + bx1

Y

N
xh2 � xh2 + 1
ex2 � ex2 + bx2

xh2 � xh2 + mx2
ex2 � ex2 + ax2

dy1 � dy1 - 1

dy1 > 0

Y

ex1 < 0=

ex2 < 0=

6�

3

31

1

5

5

N END
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