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4% Holgrt Hur 59 Ags AP = Ak, B AR R el dis 9AE e A8std
FEZ 2z 84 ARE gotd 5 Y
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[0083]
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[0086]
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[0089]

[0090]

[0091]

AR Aol o] ¢ Wl shipe] JHA Z47te] JHES eAH oz AEstd Y ARPE Vo eR Adgs
T Ja(EA $610), AP VIEHeEEH AHE F v BE b &Y agE HES sAdgeR g9
sk 4 ok (Al $620).

= faam A, S TEE AY e 3 AR e Aas] o
$630). 22l el T Ax A AR hEA H3g Alkeas 48
9] 2ex dfele] FHES FEF 5 ATHEA S640). oV)NA, FEE A5 3
o A ANA 3 A 9ds) g

58 Ao 4 dau(en
Al 84 bew ThEs
e E:

T E FR OEES

Jﬂ o
%
%0
i)

89 e S mhold A (20008 FHE 2 /AEE 89 1 Fu Qs Bl 44 A5 AAEE
A G Qa7 AEe 89 U feEe APREs 448 AL AR dAGS vwstel A
FER AFH 59 xRS MWL 5 ArhEA S650). oi7lelA, Z7te] siHe] SAE S4e neld
S22 AAE QAR AL AT AV FAGE BE A0 A5 o whe) A An sjete)
1, A9 g F P AL g Y e 39 AR dAgen Agse] dhe gAE 4L we
@ % ok 89 2Ax e vty FA (2000 2 AEE 3 TAE T AR B ANA 3 2
& FAT = ATHRA $660).

7 2= S| wpeld AA(200)= LA E SRl o] Thedt Lz FE7E EAIsHA] @svhd A EA
e Aol EASEA erek 4 Qu(wAl $670), AUHA Fe FHol EANY A AW oAl HAxe
o dAsta 99 daes vE £ v A A, B9 ad=Z e vhold ] (200)
e2 el %]
=

= owE e tal AuEA 9o gdel A wetd nE Y g o] Sud Auelns Ax
M FEE BF Ak AAE AGRD L FLE AGRAS WHHE AFR 0 1T Y guE 0
@ 5 Qa, wBY AFS A9 AT Y JRE S ATE 5 ATHEA $680).

% 7€ %8 89 2 A8 vhol Yol s A4S B8 A2 g A4 Hgsts woln
% 704, s AR P F shibel Ame 54 A9 39 Aqe] IE £ velA £as s |
ol o@ 54 7% glol AW g A4S Sy FHA T sge] AYHE BAZ BT 5 9]
miol, T ARl AR el HARE Agol $% YHomw s g Agle] FANES A
@ 5 (710). A AAellA, WY g HgelA shtel A=k o 2 dole] FEE AFHE AL F 7
Al Aol #7b QEHT20 W 730). E 704 meli st gol, FgE Azl wAA Aut FPHe A=
dEel g B F AR FhE AR 0 WS AL UnlA PRl sl 9 AAn ddd 3
29 934 e Fgel F2o) BPYL AL Tiel Ud endsEE U & Ao

£ 82 0F A AAE L AFAE 489 2T AHe] AME AN @ wAE FE A6 w8 Bge 4
Yati A wol)

% 82 Fxa, 87 1A% e vhold FH(2000% At AEH AuE ol gatel @Al 1ex el Ay
HNEH AAE e ANT S QA B10), HArh 7HEA g e deleuo]2(300) W HSo] 7}

2 gem A48 4 Ad. 87 2% A8 vjold (2000 Ar
| Y S AAS DAL A AT AR GE dlass A9 9T

820), ©17]o1M, FHx AAE AAGES 2UE dolEMo]2(300)F FAHE HE 4
9 wuH nhel WAL ARE F G A4 ez AHR g ouw,

o
2 9 AAC00E A ASH AAR gol GAL AAL DA DHAHA 550
A AR W A AT AALE AR, AR A AT AAE @ A AL FH
2 3 AR AFE AAE gol FHA AAE AR
W (] $850) F5 89 2ex Welos mestel Wyl vy Asgre
@ 5 Qa(RA $860), HAl AFH AAE ghol FHA AAE AAGRE A FAHA $850)
A7} opmE & Y wEeE B4 TR 5 Atk orldH, 2% due AEs 89
2 wEa o] Wi, 7 U due AA4 A 3 A4 98 axw
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[0092]

[0094]

[0095]

[0097]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

SIHS31 10-2018-0000610

AT 4 Ak,
Ay AF8 AAE gol FHx AAE QARG A BrhE(S7] $830) @
AE vholid BFeld FFHoR v Pt Adel HYFLD PFE-ReE &
o MY AE L RE B GQES SRS BT $870).

EEEAE EENE BTk

il
4} (Ant i-monotone property)oll

% 9% 7bE3h 89 2T A6l vlold SmeFE ehiE wHol

95 =z, 7test 39 2dE dagE # A

Zof(lines 1-2) Z+Zte] Ao tis] 7F=3t sl7 229 HE WRGsE vleldsr] g &4 AAHS 43
TH(lines 3-5). &7 AANA 7hast 7] 2 dagFe 2F (Rl tis] 1 ZEe] dEE sk
P 0 (lines 6-9). z+zhe] gl ez dia] Hol 7Fs3t A A =7 L
"k (lines 10). wof Hof 7k53t A A =of sfdst= MGST ®tb #4A] dvpd

At (line 11). L= sfede] LMSHET} x| grvhd ez s oisk &
(lines 12-13).

e

%% ol o o rlo |

AL B ERO] AT AAAE FEatel AP, AF )% Lobel SAY TP AEAE 3
719 53 AT Wl A B oAgel APy 2 GHoRRE Holux g WY WA B UL s
A A R APAD 5 DS olHT & S Aol

1. Hu, Y.H. and Chen, Y.L.: Mining association rules with multiple minimum supports: a new mining
algorithm and a support tuning mechanism. Decision Support Systems. vol. 42, no. 1, pp.1--24 (2006)

2. Kiran, R.U. and Reddy, P.K.: Novel techniques to reduce search space in multiple minimum supports-—
based frequent pattern mining algorithms. 14th International Conference on Extending Database
Technology. pp. 11--20 (2011)

3. Lee, G. and Yun, U.: Mining weighted frequent sub-graphs with weight and support affini-ties.
Proceedings of the 6th Multi-Disciplinary International Workshop on Artificial Intel-ligence. pp. 227-
-238 (2012).

4. Liu, B., Hsu, W., and Ma, Y.: Mining association rules with multiple minimum supports. Proceedings
of the fifth ACM SIGKDD international conference on Knowledge discovery and data mining. pp. 337--341
(1999)

5. Nijssen, S. and Kok, J.N.: The Gaston Tool for Frequent Subgraph Mining. Electronic Notes in
Theoretical Computer Science. vol. 127, no. 1, pp. 77--87 (2005).

6. Nijssen, S. and Kok, J.N.: A quickstart in frequent structure mining can make a difference,
Proceedings of the Tenth ACM SIGKDD International Conference on Knowledge Discov—ery and Data Mining.
pp. 647--652 (2004)
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Input : a graph database. GDE, a list of mintmuim element support thresholds, L.
Output : a set of WRGs, S

Procedure: WHKG-Miner
O1. 4 set of vertices, ¥ € Vertices sUCh that each of their supports = LMS:

02. a set of edges, E € edges such that each of their supports * Max®W = LMS;

03. for each vertex, v in ¥

04. a graph pattern, & < w; a set ofedges, E* € edges that can be attached to w in E;
0s. S < 8 U call PRG-Growth(G,E”):

Tunchon: ﬂﬁ-@mwﬁri@'}

U6. Tor each edge, ¢, L&

08. if & is a path or free tree, an expanded graphof G, G? € G U ¢ and the vertex in &;;
09, else if G is a cyclic graph. @* < ¢ U e /fonly a cyclic edge

10. if Wsup(G?*) = LMS

11. if Wsup(G*) =2 MGST(G"), S € S U G*
12. aset of edges, E’ € edges that can be attached to G
12. 8§ < 8§ U call WRG-Growth(G,E?);
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