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Approaches to Community Search Under Complex Conditions

ZHU Jun-Chao, WANG Chao-Kun

(School of Software, Tsinghua University, Beijing 100084, China)

Abstract: Community search aims to find out communities containing a given set of nodes and get personalized community information
quickly. Since traditional community search algorithms can hardly meet the needs under complex conditions, a new problem called
conditional community search is proposed. Solving the problem helps to analyze social networks intelligently and provides users with
better community results under complex search conditions. First, based on Boolean expressions, the formal definition of conditional
community search problem is given, which can effectively express the requirement that a given node cannot exist in the community and at
least one of the given nodes occurs in the community. Then, a general framework is proposed to solve the problem of conditional
community search, including simplifying search conditions, conducting multiple singleconditional community searches according to
simplified search conditions, and combining the results of singleconditional community searches. At the same time, a community search
plus filtering method and a node weighting based method are proposed to carry out the singleconditional community search. Finally,
extensive experimental results conducted on real-world datasets show the correctness andeffectiveness of the proposed methods.

Key words: community structure; local community detection; community search; conditional community search; Boolean expression
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T 194 28 AR GBI AT v A X (community ) (8 R 22 475 2 52 1) AATT A0 DG VE . — R 35, AR XIS 47 A 9 A DI AR B A
P8 A0 A T BB A B A B 1) 1 A 4 A L I % o PR A8 AR DX R A B T REAT B ACHERE L RAR AR L K

X #4822 (community  search) & Hi5 45 5 — AN Bk 2 AN 5, TR AL S B TR X B4 5 31X % B (community
detection)AH Lt "& B S Ja 30 119 0 2% 45 14, BE A% I A B I AS PR AL 41 X &5 R

WA B AL X A8 R 7V A S W 4 0 A7 R AL I A RS AU A RIAE X R AT B TR
BN AR H A k-cliquel® k-coret® Ml k-trusst2 3 5 41 41 45 (KL X Ja 2 7 T R B 4 i T AR
(R0 E XN 25 2 2 R8T 4 0 5 b R0 25 e TS 3 [ (1 405 SR e DX AS 30 88 0 A AR 5 0 1 465 A 30 LA pAY 3 1)
JE MR AT REAH G

SR, O A AL DX 48 R 5T R AN Be i e AATT H 25 3854 1 B0 &5 3K A9 dn, 7 S B By H &8 S5 T B R
— A 1] T A R ) — AN DX A AN R B g N A [ AN B B ) — R Y N 2 e R e R
B — X, B D BAE G EN 5 AN AP TR 3 AN SR IR L8 6 Y A A 2 AR A X 48 2R ) R
g Z At X 48 4 ) {8 (conditional community search, fii#% CCS). 35 AT 40, H w1 E A &0 14 oK WLAF S CCS Ja) fE Y
ANFFHRIE.

Bl L(FEAS I 5): P AR B $0L 3L [F 4Ll — AN 2% 218 /AL 4 P A 5 R T BE A A TR DU )38, HoAS 7 B R
SHERE L C 25 .0 AR B n LUSE ML A NN % /N2

Bl 1 REIR T R AR AT 37 5 HR (03 o X 8% 6 ) I R 1 s AR A, IR T R R 45 LL A R B AR A AL X 4
ZHRL A (R R UK B 2-core Dy JEAl (191 DX 38 38 5 v 4 1) 10 25 R Ak DX 2t S 28 ] T 7= 3 PR DRy it X R AR Ao
FH P AE AL X ) #2220 P A U R HL 2k XA P 4% P9 00 1) A0 3B 10, B A P9 1 it TG R IR A i 5
IS T e T R R B 1 1 O A R A A X AR AN R YT L CAS ISR W RN CCS kit & B $k 3 —
ANELE A R B, AT ANEL & C IR HE X, T84 g5 S 4 X 52 2k P8 it s 3% A2 (R A ik X 9 B FH 7 #8220 B A
KR C AN HBUAE Pe AL X A it — 20 5, C AR M e 4 A i N BHZ AL XL R s 451 1,A R B AT A
TR R L P v 1) R O AL R /N AL A FE AT 5 g T SR AR AL DA RE L A I sl D P AR BE A OG R L 4
FFEY T WS BB A AN B R E SR I AR 9 5 3R ) KR

Fig.1 Anexample for conditional community search

1 AR ]

] 237 5): 58 2w R A T T ML i 2, A S BE S SR 2L 1 AB PN T SE 0] T 2 A L
FHIEHLE )L C,D PN A% /) A B0 A NI B JEJT I 2, #kth A 5l B &2 /b— AW gLy C sl D A7 7L IR 3l
LR AR SRR R T SUESE T AR SR R ML, AT LUl F R D AB AL C,D i ARARIX KR
BARAE R

B 2 H s A5 RARDCE T — SRR OR B B A S e T A P R A B AR S A X R
TIE R Z 0 1 R A BOCRE A5 B CCS, AT LLRE b3 i SRl 1 Ay 7k 4 3 3R T 200 i 7 AR R,

A S A e T AT B A DX R U R LA AT A D X U PR 2 WL SR A I, AR SO H IR 5T A A X R
7L, 5t A P A XA R A 2, 2 a0 Ak A2 190 2 R AT 4 RE 0 AT 78 R AR IR R A A R T e I B 1 &5
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A,

F5L b ARG AL DA 2R ) [T UG AR 4% R AL DA 2R ) R 0 R, 3L TR 8 R A R O AL X R A
ARG 5 T AT R R AR SO WA A 52 A A A T HEAT AL XA R OR SRAT BE INRF A SE B T SR I 45 R ALIX,
T A9 S Ak X 4 440 (R 52 1, BV BT 1 4 DX 45+ # m DAY FH 281 4 A Ak X 48 R ok

ARSI EZETTE AL

(1) BRI 20X 7 ) A, 44 R sk g

(2)  HRH S AL DK 2R 10038 FTAE B, S 00 S50 v 11 BT 4% A A X 98 % D RS HH A b X 4 R+ 3 Uk 1) R

FHRBALTE L ALK J5 = (weighting by label propagation, & #% WLP);

(3)  TEECSZEMNAE BHEAT T KE SIS, S50 45 AR T BT 7 vE I IE A TR A Rk

AR LA AR TAE AR AL R IR X IR I — 758 2 14 H 40 AL X 48 22 ) 1) % 204k
SE N AR YR 00 A P HE SRR 2R 4 PR TR AL SO 5E 3 YR T T B A R A X AR R AR T VRS 4
A5 H A3 AT S0 5 S LT 48 2R A TR A 1A AP 6 AIE DA R At X AR R+ 9 O VA A WPy VEAE I ) 45
FAE X 45 R L bh e 58 5 45 B 45 4L

1 #HXIE
R A A DR SR A X 48 2R R 2, 5 T 2 [ O e K 795 28 o 5 £ 5.
11 X%}

X R B IRBR A 4 JR kX & Bl (global community detection), $5 #k Hi 45 72 W 2% I Fb 1 B A 4 X XX — A
WA e X B RTIEIT AR R A DX SO MR R s I A T A T T R I
BARIR AL R BLI R 5 2 R BRI B2 AR ALk,

Ril 43 T 5 5 G0 T B 9 4 v (¥ 8 R R AR M g S T AN TR S o ok AT B AR X L.
Kernighan-Lin 5301 s 5 A0 X P 7 55030 100 B0 55 7 [R) R DX 1) 9 5507 30 40 10 72 7. SCD 503 POV sk i
WA 8 T ATAT = £ T (11320 KM B3 L2 0 S S ) o 4 i o 0 408 i 3 0 A9 AN 8020 40 5 BRI ) 320,

BRFFAFEZIREI WA, k-means FHREZXEIE T B Ll FARWMI R EE B N A
TN S0 7 2 A 30 190 2% P 1K) J2 0k 40 48R i 1) 4 2% 5 W SR A5 B4 X LR 7 VA 4045 Fast-Newman(,CNMEP3,
Radicchi®?, GNP MSG-VMPRT DOCI 745 13 35 4 3 3ok 47 199 46 282 7~ o 1 5 (043035 o M o o 61 [ — X P9 11
P R AU 1) T AL TR TR AR R AT 58 228900 komeains SR 2 i L IR SR Ky v AR AL IX R IR i) b R
A 52 1 £ B8 B Random WalkB2: 33145y 5 2 g 2, ) AR ALLE Bt 4225 KT k-means S8 38 EA T4 [X & BT 45
SRS TR B H R T B 2 S 10 B 2K 7 9 I 2 S 1 4 4 a8 (10 AU 4 1) 3 O, 1 ek SR A3 B4 X, i CoDDAB,
DeepWalk!®*!Fil GraRep!®®14s,

T A 7 77 Y TR Ay D 5 e RS SO T ) G b A B AU AR R R S AN AU BT AR A S
SR 25 3 A1 A e DX U i TR 2 A% 4 S AR S TR 5 VAL 4 LPARTL HANPEEI R SLPARAE:

12 HEXEE

DX A8 R R R BB A X % B (local community detection). 25 & — AN AN 5 X R B E T R0 Frix st
R AL XL PR T S SR N 4% A 4 DX R 8 S R B P D0 T BT AR AL DX E R L AL X
R LI T k-cliquel® k-corel A k-trussM 3145 5 i 45 g 451 1, Cui 25 A H T SR8 —ANA 1 0
k-core L X f¥) i) {8 (CST) At 7 4 30 ML A2 67 3k A48 28 47 S I M JEE 73 310 45 AL IX . Huang 26 A\ T 26T
k-truss fRIAEIX 5 X, IE 3 T TCP-index Sk - f & AN 45 5 4 s b 4k X 12,

BEAN AT — S G5 A5 40 0 45 AN 55 P 1 A X R 5 357 451 G- Shang. 258 ARS8 15 2 78 4 0 45 K A1 g
P _E R AIBL S R M —A> TA-graph, 46 IR R 142 5545 2 A G R X 38 22 519 AGARD®) Fang 25 A 7
k-core & K RERtt b B SRALIX A A 5 L SR AT BE 2 IORRSS SR 0, BT T X MR 51 454 CL-tree™;Huang %% A7
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k-truss S5 44 LAl B TE T — AT 20 R BOR B8 45 52 7 RUB PEAEAL X A AT REE, T $2 ) Attribute Truss 4t
X .

2 FHHAXEER

S5 A DX 98 2R ) A (30 5 1 3 ek DX 0B 15 45 S T P — AN R 4 A R T 0% 1 3 1 o 1
R — A XA AR S4TSR X 2 DA T4 8 0 s P I — AN AR 1 5E 3 T A R R IE 0
IR AT 308 B 8 A AL X4 00 P AE B 05 5 4 R A PRI TRl AL 7 V.

21 BEEHERILFRIX

A 7R 235 2 B AT IR AR B R 2 S A 2H 1 27 AT R AR B I BUE D LB IR T 1 Bl 0 Sk RoR . 8%
BHEFAHES (A 3i(v). FB) S AEEA R AR B BB E 5, 7T LU A A R Rk W B T2 v A
F B R FIE R R R &

211 HREMFMERIENA

T TN, AN R AR T AL X ) DUER IR — AN R AR A T AR A T AL X
o TS Y A AR AR B R B R 2 B A SCRE AR AR s AR R AR RO T A AE B AR Mg s
P A PR AT 7R 3K 2, AT BAAT B8R 7R S5 A Ak X 48 2 ) R o 1) B AR R 5% A

EX LEREREH). BAREMEN:

(1) BT R E X REAMREAM,

(2) W XY BIERBRELMIBA XAY ZIEARELM,

(3) M HACHA FRUCHL N T 41 (1) A0 41 () I 43 B ) A1 28 3l SRR N FE A R 45T

EX 28 R &ZMH). HREMMEN:

(1) AT AR X MR,

(2) WR X RHEREM B a-X B REM,

(3)  WUR X HY BIWREA A XAY XVY R ZA;

(4) 4 HAUSA PRI H 464 (1)~ 454 (3) BT 445 21 A /R 18 SUFR O 18 R 45 AT

ASORE 2 X2 AHANE 2 X L AT R Rk s o B 248 R 4

B 32451 1 v 48 R S AT ETR R AABA—CLIZAT /R IR AR AS i A FI B h B, H. C A (B I M LA, 0 A 75
TR AT B HANEEAT R C AR M 2 IR R S AT R 7R N (AVB)A(CYD) AT R R IA AL &= A BB
T, H C ok D O ITIR B, A AB R — AR C,D i — NI

DL _E Sz 22 B A R 260 R BES A R0 R A8 R St 5] I 1 2 S AR A Ak X b 15 0, B BN A B AR
B PE, TS0 UE 48 2R 45 1 ok gy 4 PR A X 98 2R ) L1 7 24 e .

EX (&M X RIGIEE CCS). 4Bl K G=(V.E)RIT A4 VeV, T4k 2 b — AN L T 448 175 4
£ H:(1) HeV;(2) GIH]ZE ¥, Ko G[HIE /R H (-3 7 K15 (3) H il 2 & XAE V' L8R &AM Fi(4) H 2
M4 AR E L C

o JH RS F e 2 45 1, CRT LU P 75 SR 34T 852 81 W 9 1 k-corelM O™ mg k-truss™2 3k 41 X s L

Fi5z 1,CCS & T A MIAL X 48 R ) L 5 J0a i F 5 2.

SIEE 1. AR DX ) 2 2% A ek DX 4 2% ) i) 44

Ry M R A F ORI R, B F P AR &1 RV B AR (A) I, BT DA F 5 R A
AN AR AE N AL X R BRI N T, 4% A A X 48 2R ) SR A At X 4 2R )

2.1.2 SR IR A R I I A 4

25 A A DX 9 2R T T8 AE 20K T 4 B ) 45 R A DX R Tn) G i A A T BRI 4% A X4 % (single

conditional community search, &K SCCS)4y il Ak B, 1M J5 JBEAT 45 02378 B R e S & IX R AP AE
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— Pl R 2 R R T VR —— 1 o X i R AT A R A X R B R A B T AT A DX, 45 A WA A DX A i
REA I8 5 BT AR A R AR A IR AL X (R 2 42 7 ¥k T B R B A A X I ] R K

TE N AN 41 X8 R SCCS). KT A4 A 41 X 8 % i) 1, Gt A7 FLASCAT — 0 A o () AT e il A
EIER A PRI BI04 E 4L X 18 R

FE 1L AFE AR AL X R REAEN T — DGR (X 2 5 Ay AR
15 52 #6) J 27).

TE A DR A U — AR 8 R A PRI R S U, BT AN Y RURE A A7 AL T AL b 2 i — e 1. T2
AT DA I IR — A S 0 B e F IR BB AN Fu V) IAE A DX rp 01 AR o 1 S 2 A S T R T A YT
A O

S ANMERAE, AT UGB A S 55T R AR B K ] R IR, DR B A B A SO, M 60 T AT e A 4 R &
PRI AR A A H 1R 0 4p BIARER Y s B AEAE T ALK b 2 i 2 ) 1 R 8 R AR R A S
A 1400 A=1,B=1,C=0,11 2 WIF5 9 41845 o f—FP HUAE 41 45 5%k 26 Y (0 B I AL X 48 R 1 45 L e
W AN FLITUAL DX A 2R 0 45 5 O ik B 13 B A PR AL X F R I 45 L.

25 b AT LUV GA H = B B 1) 4% A A DX 4 2 000 i AE 42

(1) MBI A S A 1T AR U 4

(2) A8 —ALLE R A B D BT 5% A AL X 48 2R IR 4 A i N T HRAT

(3) HIFFTAH PIAAAL XA R R
22 ZFHHXEREMAE R

G A A XA 2R o 01 52 % R s TR A X SO A AR AR AT DG GRS LR ,CCS & NP SEAS (K.

B FIEE 1 7E AR R A AF T ,CCS 1B AL 1 X 48 2 1) {0 F 2 15 4 1 4 X 48 2% 1) J80 LB IF I 2 NP 584311,
9141 -3 1 k-core 52 XA e /N EE DX ) il fE (mCST) M.

S AR A T PR A Db A DX S U CCS & NP SEASIHLOX 2 N CCS 145 HE REWE 7 22 T5 I [ Ay 560 1iF
& A NP i 551 7] B A 2 38 4 10 R 396 2 M ) B0 (SAT) RT LA ) 31 CCS L ALY 7 12 DU JR 2238 3C i BT A 28
SO I )R AR — 5 A PR R IR S B B T8 R 4 DRI, CCS AR AR AN g R A ] Tk B —
L5 AT IR R 2 iR

XWX T LR LS CCS i AR Al 1 B B age A7 28 1) 22 10 3 I 1) B9k 75 B0 3 192 Rl AT 1) CCS 46
NP 5842 (1, 101 5 BE % 75 22 10 2 I 18] PA) 4 0 T A (0 ek X 45 40 (A k-trusst™2 8 sl 47 5 22 331 2 IR i £ 45095, 06 4
AT AR FH 28— 50 A0F 48 2R 4% 1 (K0 D 32 05 1 e CCS, RV IXFE I 2 3 4R ALK
23 HEREREHMEIL

BR] by A1 7R 358 (1 0T 5 A2 1 (SAT) 1) B2 — AN NP 584 [l BT DL NS 28 2.1 747 58 Hi 1 4% A1 4 X 48 22 0 FH A
BEIES 1 S RHAT A AL SEBR N 2 R R P NI T s AR R R A S IR 2 R M A F R
P4 I A% B AR AT AT AR5 T S N T SO 2 DT DU I SR A SAT (R 45095, 5 - DPLLEOL,
GRASPIMAE v 355 158 HHESL (K58 2 5 4 AN AL 4 1 IR U 40 & 0 BT — OB T A PE AL X AR, T % 8
DUHE X — 20 B A — I 2R o ] B A B 2 AN AR S I A A AT 2D 38 R B

B G, 615 0 BT 0 L AR A A B AL 5, AT 5 S 2R A S A 1 2 A S R B R 4
HEAT BE A0 490 Gan, TP 0 N TR 5 2R 4% 1 S —AA(BVC), 7 2 1% X 11 A8 = B {E 41 45 /& :A=0,B=1,C=1;A=0,B=0,C=1
F1 A=0,B=1,C=0, I\ i #4481 2= £ A L TE AL 4 (=AABAC)V(=AA=BAC)V(-AABA—-C). T HTHL T8 20 & A B #T HY,
A A A A IR T AT Y SR R, 0 Y L AR AR R O B — RO IR A PR LI R

e TR HEGR TS OB R 98 R 4T BEAEAE I 0 4R 140,38 5K (AAB) v (AA—B) Il L] B A, BV ZE 5 B A7
TE 15 75 U R 4 AR A 7= A 92 b S . AR SC P 48 [N - 32 e 437 03 (Quiine-McCluskey, fii Bk QM)A 1 21 i s 5
A DA A 1) 5 167 5 3, AT 9 I L 28 U 3 T 920 PR T4 4 XA R VB |l T e R 5 B A e b

o
XE

=
po

~
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BB, i AR A 52 15 5 B Qb AT P T00 4% 1 A X 48 2R I IR B de 2D 1.

5 i A O 1 5 B E ok — 2 S BRI DA i 4 BB 4 ) 2 AR R 4 R R LA R 4 A
(AABAC)V(AABAD) i, 75 BT 1% 3¢ 13 15 B 1R P AN A B 20 S EAT — IR SR04 A1 4 X4 3R 8 2 I, 3X P
AMEWGCHEAHIL T AR A B AR HAR B A8, % LA T A (AAB)A(CVD), AT B M — A& Il 5 — M
B A A SO — A S 22 22— R & URR O 48 3R T 2 T ok, T LU G U AAB AR D s A k4T
FATRAAR AT X 2R d n  HIATHES CvD SR8 R 45 B 1A 4R DR AT 40 53l A 45 T 75 B I 4% R A DX 98 2R 1) I 30k
LIXFp4 AL MR R A I X8 R — AT I3 E Be 0 A S AR v B A48 280 ek B 1)
FF4H.

A BB A B R A AR e AR SR B — Bl g0 1 AR B e Ge v A AR R AR R S B
A IR I 4 B IR R 2 B A R A TS 2 AR s I T S G TS AR e XA
FHF R G, ERAREH N 1L BRSPS FE WA 1,009 merge 7 v T3 TN G IR A 36797 X
A d JE G I TR T8 I

Bk 1 JRE A JLAR B GetCommon(searches,v_set).

A B E S searches, T S A B AE A v_set;

i BT A4 R T4 & new_searches.

1. if searches== then

2 return &

3. count«—KE M|v_set|I B4l /A0 AR mAE I R B IR
4, HIEEAL count IEEANICE N O

5. for search in searches do

6 for vinv_set do

7 if vesearch then

8 count[v]+=1

9. v_max<-argmaxye, se(count[v])

10. common_searches<searches F1 417 v_max {8 R 4 &

11. new_search«merge(common_searches) //merge 3754 314 A FE AR & (1938 R I

12. M searches 11| % common_searches

13. return {new_search}uGetCommon(searches,v_set)

A f 1] 5 B B B BT A A AN O n R TR x U 1 AT S v s AR e H IR H D

O B2 O(nx), £ B I IR B0 % 1) 24 L AR B (W IR R) 52 2% FEE 2 O(n), 5 I3 A 1% A8 == 1) 45 B I I 1) 52 2% 2 2

O(nx).
B T A 2R 45 1 1 SR I Sk i ) 4 o A DX 48 2 FH A 8 E 455 n 1 0 3R

FC28 BTG T 2 25 A 5 i AR R BUEA A 5 5 R AR 10 BT B

FIF QM BVEAE T AT IE A b b B A 5 5k

A il S B A SET AR

o T — 4 AR I S M D IS A 4 DA R W i N JE AT B AT A T 45 A0,

G S PRI AR X AR R B 4 AL

3 BIMFMHHXER

gk SCCS, 50 3.1 19 1 L $ th A X AR R +1L v 107575, 50 3.2 1545 tH 3k T AR AL 3 4 mUM AL T7 3.
7 AR L A SR AL DX e 200 BP0 e DA e B e e X AN BE B R 25 s g B 1,SCCS
B0 25 8 A MO IR 2 5 1 D B, FT AR A 4 3R 4 1 rh 2 A5 A7 A 32 58 A RAE XS NI 1Y s B dl 20— A

oA W N P e
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W BT RN — AN R SR AR SCKS LUK AN SRS 1E 5 SCCS IR

o X 3 FI%1,CCS Wi B4y 4L X g L CAEA R FLH 2 T k-core MIAEIX 5 SURE—Fh LU B H W
QIO R T k-core 52 SURA G T 7 ¥ AR 6 JEAth A X5 S AR SO AR D IR T A 40 .

E X 5(k-core #t [X). 255 K G=(V,E) A £ k, 7 A4 HeV, #x H 24 k-core #1: X, 24 HAX 4 H 195 H 7 8 G[H]
18 H min{deggp(v)lveH} =k
31 “HEXBHR+ITE A E

B Ak DX 8 3R SRV VAR G S AR LT AR AR B0, AT 48 TR SE 98 2 A X (search-first, i K SF). Tl st i 985 a3
(filter-first, f&j #x FF) R4 221 5 tH (on-the-fly, fRi R OTF)4% 3 Fft A< 1] S W . 3X 3 ol 5 s 30 SR FH - DX 48 22 + 3ok 06" (¥
TE I B0 BT sEAT AR XA R I A 7 s b AT e v = ) ROAE T 9 R il e HEE A R R 2 )
AR R
3.1.1 AT k-core 4L X % 7575 FindCore

9 AE T U0 B A X AR R+ T VR 3 B A [F] S (SFFF Al OTF), A /N5 42 i JE T k-core 141 X 8 R A%
FindCore( WL 557 2), T 3 T s wés (1) #L X 48 R AP 3R,

Bk 2. T k-core AL IX 3 R &% FindCore.

i N:G=(V,E),v_setk;

By AL v set ¥ k-core #: X C.

1. C«v_set,visited«Vv_set

2. F% G[CIMEiE 4 &4 C AT X 4,15 2 p={sety,...,set,}
IIGICIZ 7R C ¥ 3t 1~ & set by 57 1 ANTETE 75 F AL &5 175 RU4R.
Candidates«<
d_mineC g/ fiEEL
forvinv_setdo

if IN(v)|<k then
return & //BLIN AN AT BETE 1K k-core
Candidates=Candidatesu(N(v)—visited) //N(v)Z 7~ 5 v AL JE 35 A

while |p|>1 or |d_min|<k do
10. if Candidates== then
11. C@ I ok IE T, B0 % B i k-core
12. break
13.  if |C|>search_limit then
14. Ce«o IBETHEER

©® N o oA W

15. break

16.  for c in Candidates do

17. if |p|>1 then

18. Wk ¢ M I EEL a

19. i3 c 5 v set N ARIERE D

20. ke HEEHd

21.  if |p|>1 then

22. Xt Candidates LA a,b,d BEAT £ it 75
23.  else

24, %} Candidates LA b,d ¥H47 £ X8t 7 H 7
25.  cpew<—Candidates.pop(0)
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26.  visited<«visitedu{Cpew}
27.  if IN(Cpew) =K| then

28. C«Cu{Cpen}

29. for c in N(Cpey) do

30. if ¢ not in visited then

31. Candidates<—Candidatesu{c}

32. Update p

33. Update d_min

34. if C== then return global_search(G,v_set,k)

35. else return C

FindCore Sk A AT rUEE H R A ik I8 Jie 47 s 4 b B TS K70 s kAT 97 e 3 3 k-core #LIX. 1 26 )
Sl A DX PR S A SR, T B 2 R R B L T B P ) e (B 2 58 2 47) D0 I N T B e 22 SR ) R IR Y
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Fig.3 Result of community+search method (FF)
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Fig.4 Result of the first propagation Fig.5 Result of conditional community search (WLP)
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Fig.6 Time costs of conditional community search with different query numbers (# node variable v=5)
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Fig.7 Time costs of conditional community search with different node numbers (# queries q=10)
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Fig.8 Effect of redundant items on the time cost
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Fig.9 Time costs of conditional community search with different graph size
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Table 2 Design of search conditions
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Fig.10 F1-measure with different thresholds of WLP method
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Fig.11 Time costsof different singleconditionalcommunity search methods
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Fig.12 F1-measure of different singleconditional community search methods
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Fig.13 Q, of singleconditional community search methods
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Fig.14 ASD-ratio of different singleconditional community search methods
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