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4.1 The Geometry of Casting
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4.2 Half — Plane Intersection
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Algorithm INTERSECTHALFPLANES(H )
Input. A set H of n half-planes in the plane.
Output. The convex polygonal region C:=(),zy h.

. ifcard(H) =1

2. then C < the unique halt-plane 1 € H

3. else Split H into sets H) and H; of size [n/2] and |n/2].
4 C, —INTERSECTHALFPLANES(H, )

J. C> < INTERSECTHALFPLANES(H>)

6. C <« INTERSECTCONVEXREGIONS(Cy.,(5)
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Algorithm 2DBOUNDEDLP(H, ¢, my,my)

Input. A linear program (H U {mj,my},¢), where H is a set of n half-planes,
¢ € R?, and m, m» bound the solution.

Output. If (HU{m,m,},c) is infeasible, then this fact is reported. Otherwise,
the lexicographically smallest point p that maximizes fz(p) is reported.

1. Let vy be the corner of (.

2. Lethy,...,h, be the half-planes of H.

3. fori—1ton

4. doifvi_| € h;

3. then Vi < Vi1

6. else v; «—the point p on /; that maximizes fz(p), subject to the
constraints in H;_.

T if p does not exist

8. then Report that the linear program 1s infeasible and quit.

9. return v,
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4.4  Randomized Linear Programming
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Algorithm 2DRANDOMIZEDBOUNDEDLP(H, € ,m;,m;)

Input. A linear program (H U {m;,mz}, ¢ ), where H is a set of n half-planes,
C € R, and m;, m; bound the solution.

Output. If (H U {mi,mz2}, &) is infeasible, then this fact is reported. Otherwise,
the lexicographically smallest point p that maximizes f ;) 1s reported.

I.  Let vo be the corner of Co.

3. fori—Ilton
4, doifvii & h
5
6

then vi «vi-
else vi «—the point p on/j that maximizes f ; ), subject to the
constraints in Hj-j.
if p does not exist
then Report that the linear program is infeasible and quit.

S

9. return v,



Algorithm RANDOMPERMUTATION(A)

Input. An array A[[--n].

Output. The array A[1:--n] with the same elements, but rearranged into a
random permutation.

1.  for ke—n downto 2

2. do rndindex «~RANDOM(k)

3. Exchange A[k] and A[rndindex].

$99,9 Hlge |, K oo 3 a5 Sl Solal sac caS wdgi S Random(K) «¢
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4.5 Unbounded Linear Programs
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