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Applications:

Computer graphics
Geographic Information Systems (GIS)
Computer Aided Design (CAD)
Robotics
. . .
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Let pk be the leftmost point

pk , p2 has the largest slope
among all pk , pi

procedure GIFTWRAP([p1..pn])
s = arg min

x
pi

k = s
repeat

j = FINDMAXSLOPE(pk , [p1..pn])
PRINT(pj )
k = j

until k = s
end procedure

O(n)

O(n)

O(1)

O(1)
O(1)

?

h: # of points on the hull

O(nh)
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“Gift Wrapping” Algorithm
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Let pk be the leftmost point

pk , p2 has the largest slope
among all pk , pi

procedure GIFTWRAP([p1..pn])
s = arg min

x
pi

k = s
repeat

j = FINDMAXSLOPE(pk , [p1..pn])
PRINT(pj )
k = j

until k = s
end procedure

O(n)

O(n)

O(1)

O(1)
O(1)

?

h: # of points on the hull

O(nh) If h = n, then O(n2)
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Graham’s Scan
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Simple polygon, but not convex
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Graham’s Scan
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Let pk be the leftmost point

pk

Sort all points radially around pk

Report points in that order

Simple polygon, but not convex
p3

p5

p12
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Fixing Graham’s Scan
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Fixing Graham’s Scan
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Identify a reflex vertex in O(1) time

Eliminate reflex vertex in O(1) time

Repeat until no reflex vertices
remain
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Fixing Graham’s Scan

p1

p2

p4

p8 p7

p6

p9p14

p10
p13

p11

p2

pk
p3

p5

p12

Identify a reflex vertex in O(1) time

Eliminate reflex vertex in O(1) time

Repeat until no reflex vertices
remain

O(n) time

O(n log n) time for initial sorting


