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Abstract

In our problem setting, we have a dataset of transactions D. Each transaction t(D is a labeled, or colored, undirected graph. Edges and vertices have their labels, or colors. Give a minimum support 
[image: image36.png]T3=C3p3:

®+:@/i\.
@+® b

./i\. D@ (x)
@+® b ®+® b



%, we would like to find all connected undirected subgraphs that frequently occur in at least 
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 transactions.

1. Introduction
	Notation
	Description

	D
	A dataset of graph transactions

	t
	A transaction of a graph in D

	k-(sub)graph
	A (sub)graph with k edges

	gk
	A k-subgraph

	Ck
	A set of candidates with k edges

	Fk
	A set of frequent k-subgraphs

	cl(gk)
	A canonical label of a k-graph gk


2.  Frequent Subgraph Discovery
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1 O
2 for each pair of g¥, g% € F*%,i < j such that d(g¥) < (g¥) do
3 for each edge e € g do {create a (k — 1)-subgraph of g} by removing an edge ¢}

g egl-e

5: if gf " is included in g} then {gf and g¥ share the same core}
6: TH  fsg-join(gf, g¥)

7 for each g¥*! € T*! do

8: {test if the downward closure property holds for g¥*1}
9: flag + true

10: for each edge f; € g5*' do

11 B gttt — fi

12: if Af is connected and hf ¢ F* then

13: flag + false

14: break

15: if flag = true then

16: CFF1 - ORIy (ght1)

17: return CF+1
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1: M + detect all automorphisms of h¥—1
: {determine an edge e; € g¥ that does not appear in h*~1}
3: e; + NULL
 for each edge ¢; € g do
if e; ¢ h*~! then
e+ e;
break
: {determine an edge e» € g§ that does not appear in h*~1}
es + NULL
: for each edge ¢; € g§ do
11: if e; @ h*! then
12: €2 ¢ ej
13: break
14: G + generate all possible graphs of size &+ 1 from g¥ and g%, using M





2.1 Canonical Labeling
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10:
11
12:
13: return F', F2 ...

F' « detect all frequent 1-subgraphs in D
F?  detect all frequent 2-subgraphs in D
k3
while F¥~1 # () do
C* « fsg-gen(FF1)
for each candidate g* € C* do
g".count + 0
for each transaction ¢t € D do
if candidate g* is included in transaction ¢ then
g*.count « g*.count + 1
F* « {g" € C* | gF.count > o| D[}
kek+1
P2
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Code = 000e1e0e0 





Code = 000e0e1e0
∵ e1 < e0 and to compute a canonical label of a graph, we have to try all the permutations of its vertices to see which order of vertices gives the minimum adjacency matrix.

∴ cl(g3) = 000e0e1e0
The reduced search space becomes 
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2.2 Candidate Generation


We create a set of candidates of size k+1, give frequent k-subgraphs. Candidate subgraphs of size k+1 are generated by joining two frequent k-subgraph. In order for two such frequent k-subgraphs to be eligible for joining they must contain the same (k-1)-subgraph. We will refer to this common (k-1)-subgraph among two k-frequent subgraphs as their core.

[image: image14.png]v v

Figure 1: Sample graph g*




[image: image15.png]Y3 "] (2 v 1 ey 4
o
Join- €2 e3 €2
e3 |e1 e+ el e es
o
:
e w e w4
1oy v . o
g1 ‘7 Ga
at i

(a) By vertex labeling
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(b) By multiple automorphisms of a single core




Figure 2: Three different cases of candidate joining

Example:
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(c) By multiple cores
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Figure 1: Sample graph g*
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(a) By vertex labeling
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(b) By multiple automorphisms of a single core
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