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PRIMITIVE OPERATIONS: CROSSPRODUCT

Given two vectors v, = (x,, ;) and v, = (x5, 1,),
1s their counterclockwise angle 0
* convex (< 180°),

V2 Vi
* reflex (> 180°), or A. v 6(Z— v,

* borderline (0 or 180°)? convex reflex

Crossproduct v, x v, =X, V, — V| X,
= |v,| |V, sIn O .
Thus, sign(v, x v,) =sign(sin 0) >0 1f 0 convex,
< 0 1f O reflex,
= 0 1f 6 borderline.
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PRIMITIVE OPERATIONS: ORIENTATION TEST

Given three points p,, p,, p; are they

i . P
 1n clockwise (cw) order,
* in counterclockwise (ccw) order, or P
e collinear?
p
(P, —p1) % (P3—Py) coliinear
>0 1f ccw
<01fcw
P> Ps

= () 1f collinear

P3 V%)
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PRIMITIVE OPERATIONS: SIDEDNESS TEST

Given three points p,, p,, p, are they

i . P3

 1n clockwise (cw) order,

* 1n counterclockwise (ccw) order, or P

e collinear?
C Let L be the oriented line from p, to p,. P
2 . . . collinear
Equivalently, is the point p;,
- righeofL . .
*on L”?
2 P3 P>
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Proof: Let X be the leftmost intersection point.
Assume for simplicity that

* only two segments s,, s, pass through X, and

* no two points have the same x-coordinate.
At some point before we reach X,
s, and s, become consecutive in the order of S.
Either initially consecutive when s, or s, inserted,

or became consecutive when another deleted. [ ]
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