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Convex Hulls
MATH 261 Computational Geometry

1. Let S be a set of points in the plane. Given points a and b in S, how would you determine whether
the segment ab is part of the convex hull conv(S)?

Here is a sample set of points S:

1DEA- Edae, ab s . /.

Par"‘ of ‘H\& 122 * /
Wl W ad Ol\{)’ v * . /
l4
a“ D{'hf' Poinﬁ lie oa ]
one &':JJ/ 0{: % ° °
| ,/b
4
a

2. Given the coordinates of all points in S, how would you program a computer to determine whether
a particular pair of points in S are endpoints of an edge of conv(S)?

Here is a sample set of points, specified by coordinates:

(0.9, 4.7)
(1.1, 9.3)
(6.6, 2.5)
(8.2, 1.8)
(6.8, 8.1)
(4.7, 7.3)
(3.8, 1.5)
(5.0, 2.9)
(2.6, 5.2)
(5.9, 6.4)
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3. Given the coordinates of all points in S, how would you program a computer to find all edges of
conv(S)?

4. How many operations would your algorithm require to find the convex hull of 10 points? ...of 100
points? ...of 1000 points?
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Convex Hull Incremental Algorithm
MATH 261 Computational Geometry
Input: a set S of n points in the plane, specified by xy-coordinates
Output: a list L of vertices of conv(S) in counterclockwise order

Algorithm:

1. Sort the points in .S by their z-coordinates. Let the resulting list be denoted p1, p2, p3, - - -, Pn.

2. Consider the first three points p1,p2,p3. Let H3 be a list containing these points in counter-
clockwise order.

3. For k from 4 to n:

Consider Hj_1 together with pr. Remove interior points, and insert pi into the list to form a
new list H. Then Hj, is the convex hull of the first k points, in counterclockwise order.

How would you program a computer to do this?

il\ ot Hk oad ‘)k
outpot: indexes  top, bt
I:)(‘ ey = LewCrLOF ( Hk_ua [“‘a / Hl:['] y Cf\c\

£ i fom L b k-2
next = LePOF (Hk,. (1] ) Hg,[‘*'l , l’x)

£ prev md (m,’r acxﬁ’

betbow = 1
4. Let L = Hy. W Qd— pmb ard  next:
fl‘op = 1
prev =next

(Qj\'“\ QJD'HDM) ""f)
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