Checking for Intersection

Let 8 be the angle between v and P [Figure 1(a}]. By trichotomy exactly one of the
following conditions is true:
o B> PNC I8V, and £€MC 15 empty.

o fl = a: PNC s the tangent line of P and C, and £NC consists of at most one point.
o < a: PNC consists of two lines, and £ M C consists of at most two points.

However, using # direct]y is not as efficient as using cos #, since the latter can be obtained
easily as follows. Let ¢ = ¢+ 90° be the angle between n and v [Figure 1(b)|. Therefore,
cos ¢ = n - v and

cosfl = cos(p — 90°) = sing = (1 - mﬁzd}}lfﬂ ={1-(n- v}“}”z.
Since the cosine function is monotonically decreasing between 0° and 90°, cos(z) >
cos(y) if and only if » < y for 0° < 2.y < 90°, Therefore, with cosa and cosé,

tests # > a, @ = a, and # < a can be replaced by cosf < cosa, cosf = cosa, and
cos f! > cos a, respectively.
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Figure 2.  The u-v-w coordinate system and related information.



