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C=0
=0
L = List of points in P sorted from left to right
while L is not empty do
p = first element of L
if d(p, I) > 2 then
Cover R(p) by 4 unit disks ¢, cg, ¢3, ¢4
C =CUA{cy,c9,c3,04}
I'=1TU{p}
L=1L—{p}
: return C
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1: Initialize an empty event queue (). Insert the points in ascending order of their x-coordinates
into ().

2: Initialize an empty BST status structure 7.
3: Initialize an empty list C'.
4: while () is not empty do
5:  Determine the next event point p in () and delete it.
6:  if p is an end-point then
7: Delete the start-point of the corresponding half-disk from 7.
8 else
9: Find the 2 top and the 2 bottom neighbors of p in 7.
10: if The distance between p and all of these 4 neighbors is greater than 2 then
11: Calculate center points of the 4 unit disks which cover half-disk of point p and insert
them into C'.
12: Insert p into 7.
13: Insert the end-point ¢ = (p, + 2, p,) into Q).
14: return C
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1
2
3

4:
5
6
7
8:
9:
10:
11:
12:
13:
14:

15:
16:

17

. Disk-Centers < (), min < n + 1;
: Sort P w.r.t z-coordinate in O(n logn) time;
: fori € {0,1,2,3,4,5} do
current + 1, C « (), right + P[], + %5;
while current < n do
index < current;
while P[current], < right and current < n do
current < current + 1;
r-of-restriction-line < right —/3/2, segments « ();
for j < index to current—1 do
d < P[j],— z-of-restriction-line, y + /1 — d?;
Create a segment s having the endpoints (z-of-restriction-line, P[j],+y) and
(z-of-restriction-line, P[j], — y) and insert it into segments;
Sort segments in non-ascending order based on y-coordinates of their tops. Greedily
stab them by choosing the stabbing point as low as possible, while still stabbing the
topmost unstabbed segment. Put the stabbing points (the disk centers) in C;
Increment right by a multiple of v/3 such that P[current]| — right < /3;
if |C] < min then
Disk-Centers <— C, min < |C;
: return Disk-Centers;
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1
2

3:
4:
5

. Disk-Centers < 0;

: forp € Pdo

if the distance from p to the nearest point in Disk-Centers is > 1 then
Disk-Centers «<— Disk-Centers U {p};

: return Disk-Centers;
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. H < 0; Disk-Centers « (;
: forp e Pdo
i pe/V20) 5+ py/V2;
if (1,7) ¢ H then
insert (i, j) into H and (v/2i + \/Li’ V25 + \%) into Disk-Centers;
return Disk-Centers;
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1: ‘H < 0; Disk-Centers < (;

2: forp € Pdo

3 a4 [pe/V20 5+ Lpy/V2D5

4:  if (1,7) € H then

5: update B(i, j) using p; {p is already covered by D(i, j)}

6: elseif p, >/2(i+1.5) —1land (i+1,5) € Hand
distance(p, (\/5(2 +1)+ \/Li’ \/éj + \/Li)) < 1 then

7: continue; {p is covered by the grid-disk F placed before}

8 elseif p, <+/2(i—0.5)+ 1and (i —1,5) € H and
distance(p, (\/§(2 —1)+ \/Lg, ﬁj + \/Li)) < 1 then

9: continue; {p is covered by the grid-disk W placed before}

10:  elseif p, > /2(j +1.5) — 1 and (4,5 + 1) € H and
distance(p, (\/52 + 75, V2(j +‘1) + 75)) < 1 then

11: continue; {p is covered by the grid-disk /V placed before}

12: elseif p, </2(j —0.5) + 1 and (5,5 — 1) € H and
distance(p, (v/2i + \/LE’ V2(5 — 1) + \%)) < 1 then

13: continue; {p is covered by the grid-disk S placed before}
14:  else
15: insert (i, j) into H and (v/2i + I V2j + 75) into Disk-Centers;

16: return Disk-Centers;
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1: ‘H + 0; Disk-Centers < (;
2: forp € Pdo

i pe/V2]s 4 Lpy/VE;
4:  if (4,7) € H then
5: update B(i, j) using p; {p is already covered by D(7, j)}
6: elseif p, > /2(i+1.5) —land (i +1,5) € H and
distance(p, (v2(i + 1) + \/Li’ V27 + \%)) < 1 then
7: update B(i + 1, j) using p; {p is covered by the grid-disk F placed before}

8 elseif p, </2(i—0.5)+ 1and (i — 1,5) € H and

distance(p, (v2(i — 1) + \%, V2j + \/Li)) < 1 then
9: update B(i — 1, j) using p; {p is covered by the grid-disk W placed before}
10:  elseif p, > v/2(j +1.5) — 1 and (3,5 + 1) € H and

distance(p, (v/2i + \/LE’ V2(5 +1) + \%)) < 1 then
11: update B(i,j + 1) using p; {p is covered by the grid-disk IV placed before}
12: elseif p, <+/2(j —0.5) + 1 and (5,5 — 1) € H and

distance(p, (V/2i + \/Li’ V2(5 — 1)+ \/Li)) < 1 then

13: update B(i,j — 1) using p; {p is covered by the grid-disk S placed before}
14:  else
15: insert (7, j) into ‘H and initialize B(i, j) using p;

16: while there is a grid-disk (4, j) € H that is not considered yet do

17:  if there is a grid disk (k, ¢) € H such that |i — k| < 1,|j —¢| < 1 and the diagonal-length
of the bounding-box B := B(i, j) U B(k, () is at most 2 then

18: remove (7, j) and (k, /) from # and add the center of B to Disk-Centers;

19: for every grid-disk (i, j) € H do

20:  insert (v/2i + \/%, V25 + \/%) into Disk-Centers;

21: return Disk-Centers;
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1: Initialize an empty event queue (). Insert the points in descending order of their y-
coordinates into (). If two points have the same y-coordinate, the one with smaller x-
coordinate has higher priority.

2: Initialize an empty BST status structure 7.
3: Initialize an empty list C.
4: while @) is not empty do
5. Determine the next event point p in () and delete it.
6:  if pis an end-point then
7 Delete the start-point of the corresponding quarter disk from 7.
8 else
9: Find the two left neighbors p’, p” of p in T'. If p has the same x-coordinate with a point
in T', consider the point with the higher y-coordinate as the left.
10: if |pp’| > 2 and |pp”| > 2 then
11: Calculate center points of the 3 unit disks which cover quarter disk of point p and
insert them into C.
12: Insert p into 7.
13: Insert the end-point ¢ = (p,, p, + 2) into Q).

14: return C
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