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Algorithm 2DBOUNDEDLP(H,¢,m ., my)
Input. A linear program (H U {m,m},¢), where H is a set of n half-planes,

¢ € R2, and my, m> bound the solution.

Output. If (HU{m,m,},¢) is infeasible, then this fact is reported. Otherwise,

SN B W -

o 5N

the lexicographically smallest point p that maximizes fz(p) is reported.

Let vy be the corner of (.
Let hy,...,h, be the half-planes of H.
fori— 1ton
doifv,_; € h;
then Vi < Vi1
else v; —the point p on /; that maximizes fz(p), subject to the
constraints in H;_;.
if p does not exist
then Report that the linear program 1s infeasible and quit.
return v,
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Algorithm RANDOMPERMUTATION(A)

Input. An array A[1---n].

Output. The array A|l---n| with the same elements, but rearranged into a
random permutation.

[. for k <— n downto 2

2. do rndindex <—RANDOM(k)

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

ol sy o oS L
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Algorithm 2DRANDOMIZEDBOUNDEDLP(H . ¢, my,m>»)

Input. A linear program (H U {m,m,},¢), where H is a set of n half-planes,
¢ € R2, and my, m, bound the solution.

Output. If (H U {m,ma },€) 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 (.

3. fori—1lton

4. doifvi | €h;

5! then Vi <— Vi_1

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

i if p does not exist

8. then Report that the linear program is infeasible and quit.

9. return v,
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Algorithm 2DRANDOMIZEDLP(H. )

Input. A linear program (H.c), where H is a set of n half-planes and ¢ € R”.

Output. If (H,¢) 1s unbounded, a ray is reported. If it is infeasible, then two or
three certificate half-planes are reported. Otherwise, the lexicographically
smallest point p that maximizes fz(p) is reported.

I. Determine whether there is a direction vector d such that d-¢ > 0 and

d-1ij(h)>0forallhe H.

2. if d exists

3 then compute H' and determine whether H' is feasible.

4. if H' is feasible

51 then Report a ray proving that (H.¢) 1s unbounded and quit.

6. else Report that (H.c) is infeasible and quit.

7. Let hy,h, € H be certificates proving that (H,¢) is bounded and has a
unique lexicographically smallest solution.

8. Let v, be the intersection of ¢; and ¢>.

9. Lethy,hy,... h, be arandom permutation of the remaining half-planes in
H.
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16.

174

fori— 3ton
do if Vi—1 € /l,'
then v; — v; |
else v; —the point p on ¢; that maximizes fz(p), subject to the
constraints in H;_ .
if p does not exist
then Let i;, iy (with j,k < i) be the certificates (possibly
hj=h)with h;hNE;=0.
Report that the linear program is infeasible, with
hi,h;, hy as certificates, and quit.
return v,

50O(n) Wil 0,90 by 4o Cusgame N L (o 90 > oy delp allie SOz aas

ekl A A

32



LO.& 4}093 ),‘ s & v l.g



