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Algorithm 2DBOUNDEDLP(H, &, my, o)

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

Output. If (H U {my,ms },¢) is infeasible, then this fact is reported. Otherwise,
the lexicographically smallest point p that maximizes fz(p) is reported.

1. l.etvg be the corner of (.

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

3. fori—1lton

4, doif vi | €h;

5. then v; — v;_1

6. else v; —the point p on #; that maximizes fx(p), subject to the
constramts m H;_1.

T if p does not exist

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

Q. return vy,
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Algorithm 2DRANDOMIZEDBOUNDEDLP(H.¢.my.m>)

Input. A linear program (H U {m,ma},c), where H is a set of n half-planes,
¢cR?. and m1, m> bound the solution.

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

1. Letvg be the corner of (.

2. Compute a random permutation /hy,...,h, of the half-planes by calling
RANDOMPERMUTATION(H|1 - - - ).

3. fori—1lton

4. doifv,_| € h;

5. then v; < v,_|

6. else v; «the point p on ¢; that maximizes fz(p), subject to the

constraints in H;_1.
7. if p does not exist
8. then Report that the linear program is infeasible and quit.

9. returnv,



Algorithm RANDOMPERMUTATION(A )

Input. Anarray A[l---n).

Cutput. The array A[1- - n] with the same elements, but rearranged into a random permutation.
. fork— ndownto 2

2. do rmdindex — RANDOM( k)

3 Exchange A[k] and A [rndindex].
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Algorithm 2DREANDOMIZEDLF(H . )

Inpur. A linear program (H, &), where H is a set of » half-planes and & = R=,

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

fz(p) is reported.

l.

= e

Lo,
L1.

J"!I

—

15,

1,

I'7.

Determine whether there is a direction vector & such that -2 = 0 and & - Tj( 7)) = 0 for all
he H
if 4 exists
then compute H' and determine whether H' is feasible,
if H' is feasible
then Eeport a ray proving that (H,¢) is unbounded and quit.
else Report that { H.5) is infeasible and quit.
Let iy ho = H be certificates proving that (A ,7) is bounded and has a unique lexicographi-
cally smallest solution.
Let vz be the intersection of ¢4 and 5.
Let ha by, ... &z be arandom permutation of the remaining half-planes in H.
fori— 3 ton
do ifvi_y =k
then v; — v;_y
else v; «——the point p on £ that maximizes fz(p), subject to the constraints in
Hi_y.
if p does not exist
then Let &2, ki (with j. &k < ) be the certificates (possibly fi; = fig) with
R Mg ME; = @,
Report that the linear program is infeasible, with by fr; fyg as certifi-
cates, and quit,
return v,



cacliag J\S

DN S pe Jad 44l ¥-0 e

L_\S\Auﬁfd..\jO( )L;J\.&AJJLE.\J‘JJ}AU\.AJJJ‘GJL’.A

L_Lu.a\d;d.\\ﬁ L“;.L:;ngj\.uoﬁad




o0 000



