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ABSTRACT

In this paper, In this paper, the problem of constructing an error-tolerant geometric cover of bounded
regions for a subclass of convex regions is discussed. Let S be a set of n points on the plane. More
specifically, in this paper, a greedy algorithm for constructing the fault-region-tolerant geometric cover in
the case where the fault regions are a set of Hanim half-planes with a parallel boundary of at most k lines is
investigated. We show that the proposed algorithm has the time complexity O(kn’logn), and the
generated graph contains O(kn) edges. To the best of our knowledge, the best-known algorithm to construct
the region-fault tolerant geometric spanner of S takes O(nlog’n) time and the generated graph has
O(n logn) edges.
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Algorithm 2: NEWPATHGREEDY(S, G, t)

input: A point set S € R¢ with n points and a real number

t>1.

output: A t-spanner G (S, E).

1.  Sort all pairs of points in nondecreasing order of their
Euclidean distances (ties are broken arbitrarily). A list L
contains all sorted pairs;

2. foreach pair (u, v) € L(in sorted order) do

3. if SHORTESTDISTANCE(G,u,v) >t - |uv|
then

4, E:=Eu{(yv)}

5. end

6. end

7 return G(S,E);
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Algorithm 1: PATHGREEDY(S, t)

input: A point set S € R* with n points and a real number
t> 1

output: A t-spanner G(S, E).

1. Sort all pairs of points in nondecreasing order of their

Euclidean distances (ties are broken arbitrarily). A list L
contains all sorted pairs;

E = 0;

G = (S,E);

foreach pair (u, v) € L(in sorted order) do
if SHORTESTDISTANCE(G,u,v) >t - |uv|
then

6 E:=EuU{(uy,v)};

7. end

8. end

9. returnG(S,E);
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Algorithm 3: HALF-PLANE-GREEDY(S, t)

1. Sort all points of S according to their y-coordinates in
non-increasing order, and store them in the list Y;

Sort all points of S according to their y-coordinates in
nondecreasing order, and store them in the list Y’;

E = 0;
G=(SE);

N

Gy = (S, Ey);
foreachp e Yand g € Y' do
/* in sorted order */
10. G, = NEWPATHGREEDY(S,, G, © h,, t);
11. G, == NEWPATHGREEDY(S}, G, © hy, t);
2. G, =G, UGy
13.  G,=G, UG}
14. end
15. G =G, U Gy;
16. return G;
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