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Medial Axis
MATH 261 Computational Geometry

Part 1: Convex Polygons
1. Sketch the medial axis for each of the following polygons.

2. Let P be a convex polygon of with n vertices. Is it possible for M (P) to have a vertex of degree

n? Either give an example or explain why this is not possible.

Y@S, ,e,{' P )oe. o Peﬁu\w‘ n—jo/\

3. Let P be a convex polygon with n vertices. What is the maximum and minimum number of

segments of the medial axis M (P)?

MiATmumt n <ej chd“r h—Jon)

MXII'MW"\.‘ 2 n- 3

e—

4. Design an algorithm that finds the medial axis of a convex polygon. Be as specific as you can
about the implementation details. What is the computational complexity of your algorithm?

Let P ke o Corvey  N-gon:

UWLQYJ‘\'Y - Congiroct al\\‘lle b seetors LGom verfiees ofF ©
priority  qutve of inbrsectines, prioritized by radivs  of Hy

\%’% o Mau\n'\"ﬁ:" a
0&‘.\ Circle Centered oF  the inlusedion {;c}/\‘r and  fanget  to R &&es of P
extend edges ofF P cnshuct

'FOr eacL )\LV.Secfm e '}’Le, qlaeoe,‘.
jatrsectivas  ts Tle  queve

new Mdlo bisechr, ard @dd gey
o The  Fnal 2 biseckrs  Infeseet ot the cener oF e jaceiked

c,('rbuv .:L o N.\m\jle.
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Part 2: Nonconvex Polygons

5. Sketch the medial axis of each of the following polygons.

AN

£

Poraﬂaf.‘c sequent of feints
eQw‘li.d'w\‘I' forn vetex N and Seﬂwld‘ <

6. Is there a nonconvex polygon whose medial axis consists entirely of straight segments? Either
give an example or explain why this is not possible.

7. What is the minimum number of segments in the medial axis for an arbitrary polygon of n
vertices?
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STRAIGHT SKELETON

cov\.S'}vud- of fsets of P"')'a“‘\ ,
P I'I\S?JQ, 'Hg rcl)'asn/ u;#‘ eJTCJ
pace el 45 fhe of ;J gl ¢J] es.

T“a(& out M.n, pa‘l’l\; 01’-. \Ier-l.'tc_f
—{ as  the °'F'(k&‘f5 Shrink.

\S’{‘rmJH' Ske,’e,’fﬂ/\ o‘p "P

wre- P s Convex,  the 54w-;\11.+ skelefor s He came
as  the  medtal  axis.
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Straight Skeleton
MATH 261 Computational Geometry

1. Sketch the straight skeleton of each of the following polygons.
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2. Design an algorithm to compute the straight skeleton of a polygon. What is the computational
complexity of your algorithm?

Track anjle_ bicectors  from  all yortices Gnc(ud{n refle, \/e'-f?us}_
Prio,,'\l/ qveve tfracks  two +yf€5 of eventr

(l\ EAJ'C S»\r;nks +o 2erv ,e,\\]i’k due m\J{?/ bisectors /'mkr.rlb‘\l/
as In mg_d?c( xS 0'3N|’+Lh
@ Reflex vetex collides with aa edge. Then tuo  snalle~
‘oolysoos dre  formed ) Contirve a{dorl"ﬂw with  eack.

Convex® OQ\'%(& oA ~Condex D(‘f\|7/u+£)

3. Is every geometric tree the straight skeleton of some polygon? Can a geometric tree be the
straight skeleton of multiple different polygons?

4 » -

4. Extend the concept of straight skeleton to polygons with holes. Draw some examples. How does
your algorithm adapt to this new setting?
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