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Algorithm 1 G-Tree DR
Input: A Y7y 27R: I, 7LV : qg=(vq,C,k)
Output: k BIEFHREDHERY X MR

1: Compute the occurrence list L based C

2: Initialize B#REMNE X2 - Q=¢, ERVAF R=¢
3: foreach v € L(leaf(vq)) do

4 Q.Enqueue((Dis(vg, v), vg))

5: end for

6: Initialize T,, = leaf(vq) and Tyyin

7: dEmaz = AN (¢, PK)

8: while R.Size()< k and (Q % ¢ or T, & root) do

9

if Q = ¢ then
10: UpdateT(Th, Tmin, Q)
11:  end if

12:  (dis,e) < Q.Dequeue()
13: if dis > T, then

14: UpdateT(Th, Trnin, Q)

15: Q.Enqueue((dis, e))

16: else if e is an object then

17: Insert e into R

18: else if e is a node then

19: foreach c € L(e) do

20: Q.Enqueue((Dis(vgq, ¢), c))
21: end for

22:  end if

23: end while

Algorithm 2 UpdateT (T, Tmin, Q)
1: Ty, < Tyn.father and update Thnin
2: foreach c € L(Ty) do
3:  Q.Enqueue({Dis(vq,c),c))
4

: end for
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Algorithm 3 IER

Input: 777 : GWV,E,W), 77X : q= (vg, k)
Output: k FOEFRREDOFRERY A MR
: Initialize #5RV A M R=¢
: R+ {p1,...px} = Euclidean_.NN(q, k)
: foreach p; € R do
dn (g, pi) = computen D(q, pi)
end for
sort R in ascending order of dn (g, p;)
: dgmaz = dn(q, pk)
: while dg(q,p) > dgmaz do

B N A

(p, de(q,p)) = next_Euclideann N(q)
if dn(q,p) < dn(g,pr) then

remove pi from R

== e
yoP e

insert p into R

—
®

dgmazr = d-N(q,pk)
end if

: end while
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Algorithm 4 £ V7 v 7 AR

Input: 777 : G(V,E)
Output: f YTy 7 A : 1
1: Initialize f ¥ T Y 7 A I =¢
2: SearchTree(G)
3: foreach v € V do
4:  if v is Index.Node then

5 foreach a € v.Adjacent do

6 I[v] ADJNDES < a

7 I[v].ADJDIS <« Dijkstra(v,a)
8 end for

9: end if

10: end for
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Algorithm 5 SearchTree
Input: 777 : GWV,E), AVvTv I A1
1: Initialize FEEHMES : leaves = ¢, BT E DTS : parents =
¢
foreach v € V do
if v.Adjacent.Size() = 1 then

2:

3

4 Insert v into leaves

5 end if

6: end for

7: while leaves.Size() + 0 do

8 foreach [ € leaves do

9 Insert ! into parents|l.parent]
10: I BED ) — FIZ A% 508k
11:  end for

12:  leaves.Clear()

13: foreach p € parents do

14: if p.Adjacent.Size() —parents[p].Size() = 1 then
15: Insert p into leaves

16: else

17: p is root

18: end if

19: end for
20:  parents.Clear()
21: end while
22: foreach v € V do

23: if v is root then

24: Insert v into [

25: /) — FOi#k» S v. ELEMENTS (2380
26: Calculate I[v]. MAXDIS

27:  else if v is not in tree then

28: Insert v into [

29: end if

30: end for
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Algorithm 6 ¥R 7L 2 X4

Input: A VYT vy 7R : I, 7LV : qg= (vg, k)

Output: k BIEFHREDHERY X MR
1: Initialize BRENEX 2 — Q= ¢,TQ = ¢, MREVAF R=¢
2: if vq is O-Node then
3:  Q.Enqueue({0,vq))

4: else

5 foreach v € T-Node(vq) do

6 TQ.Enqueue({dis(vq,v), v))

7 Q.Enqueue((dis(vq, T-Node(vq)), T-Node(vq) ))
8 end for

9: end if

10: while R.Size()< k and Q ¥ ¢ do
11:  (dis,e) < Q.Dequeue()
12:  foreach n € I[e]. ADJNDS do

13: if n is not searched then

14: Q.Enqueue((dis(vg,n),v))

15: n.UPPER = dis(vq,n) + n.MAXDIS
16: end if

17:  end for

18:  while TQ ¢ and Q.Mindis= T'Q.Mindis and R.Size()< k
do

19: Insert T'Q).Dequeue().e into R

20:  end while

21:  if I[e] UPPPER <= Q.Mindis and R.Size()+I[e]. NUM <

k then
22: foreach v € I[e] do
23: Insert v into R
24: end for
25:  else
26: foreach v € I[e] do
27: T'Q.Enqueue(({dis(vq,v),v))
28: end for
29:  end if

30: end while
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