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1. k

2. T

O()

Gk = (V, E)
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5.

1) Google latitude. http://www.google.com/latitude. 

†1

O(
∑|Si|

i=1 kl
2
i ) < O(k(

∑
k)2) = O(k3)

O((k−n)nk) < O(k3)

Algorithm 1 base case

1: COMMENT: Set condition 1, 2, and 3
2: function BaseCase(G = (V,E))
3: COMMENT: set everything to empty
4: for ∀e ∈ E do
5: L(e) ← ∅
6: COMMENT: from the start
7: for each e = vw such that v ∈ S1 and v ∈ S2 do
8: L(e) ← index of v

9: for i ← 2 to n− 2 do
10: for each e = vw such that v ∈ Si and v ∈ Si+1 do
11: L(e) ← ∪e′∈In(e)L(e

′)

12: COMMENT: from the start
13: for each e = vw such that v ∈ Sn−1 and v ∈ Sn do
14: L(e) ← index of endpoint in Sn

15: for i ← n− 2 to 2 do
16: for each e = vw such that v ∈ Si and v ∈ Si+1 do
17: L(e) ← ∪e′∈Out(e)L(e

′)

Algorithm 2 condition1

1: COMMENT: Check if condition 4 holds or not
2: function Condition1(CE−

i , CE+
i , CE−, CE+)

3: if |CE−
i | == |CE−| ∧ |CE+

i | == |CE+| ∧ |CE−| < |CE+| then
4: return true

Algorithm 3 condition2

1: COMMENT: Check if condition 4 holds or not
2: function Condition2(L,CE−

i , CE+
i , CE−, CE+)

3: if |CE−
i | == |CE+

i | then
4: if all edges in CE+

i has the same endpoints then
5: if all edges in CE+

i which includes L has the same labels then
6: return true

Algorithm 4 full algorithm

1: function Algorithm(G = (V,E))
2: BaseCase(G)
3: while any label changed do
4: for i ← 2 to n− 1 do
5: COMMENT: update according to condition 3
6: for each e in between Si and Si+1 do
7: if In(e) was updated then
8: L(e) ← L(e) ∩ ∪ein∈In(e)L(ein)

9: for v in Si do
10: if any adjacent edges were updated then
11: COMMENT: Find common edges
12: CE+ ← CE+(uv, v)
13: CE+

i ← CE+
i (uv, v)

14: CE− ← CE−(uv, v)
15: CE−

i ← CE−
i (uv, v)

16: if Condition1(CE−
i , CE+

i , CE−, CE+) then
17: all labels of edges in CE+ to be L(uv)

18: if Condition2(L(uv), CE−
i , CE+

i , CE−, CE+) then
19: all labels of edges in CE+ to be L(uv)

20: for i ← n− 1 to 2 do
21: Same as above but from the other direction
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