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Python Ct+
R » = P BEXLGITS7EES
HELMEER DU S7RAEHE S Skt
# (A) Two graph set objects, which hold trees BaD557TIEEL compressed graph sct
= rooted at vertex u or v, are created EE~NDSRBOAHTEE
trees u = GraphSet.trees(root=u) refers to T
trees v = GraphSet.trees{root=v) — U =

SRITEEICKYITSTEETIRE \_/ /
# (B) Union of the sets is calculated

reet m traas. 13| raes. v ERL-FENENISEE

/

DHEGEITO (LG kFEBELETD) T S7EMIGF

# (C) n largest trees are visited through the iterator
i=0

for tree in trees:

extracts a graph one by one

if i == n: break — 2TS7HHEETIC
idm] WERTSTDHEHME

# do something with tree
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Vi Vs

u=WV,E)=

V,={vl,v2,v3, v4}
E, ={(vl,v2), (v1,v3), (v2,v4), (v3,v4)}
« TOYITITITaRRETD
G=ECE,
e.g., G={(wvl,v2),(vl,v3)} =
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[EADES (EAT) IOEHERE 0 EHA o {353 0) *Eb@ o
— Bl TIIRTSTDBERET HARDEEZDD (X
Grid size | Number of trees | Memory of ZDD [Byte]
2x2 = o | 10 990
37 \ -
3x3| 107 DARZEDT A 207 MB IZIE#E |5 9870
4x4 737354 61830
HxH 8965981766 335190
6x6 1334122533591284 2364750
<7 2417510626051127173092 18168510
8x8 53140315312826650300530620174 56321790
9x9 14130434522304066557892213731297009012 207115950

o
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Structure Parameters

tree a root vertex, spanning or not
forest \ root vertices, spanning or not
path | terminal vertices, hamilton or not
cycle ' hamilton or not

clique | size

connected component \ vertices to be connected

— FIMNETERICE D GHEMLIER

« X2, EFRFEHFTEAONT-ZDD IZRETES
— J57%FHLTH 51 (zDD IZZH#aT])
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— union, intersection, difference 7 &

membership query: e.g., Jis foundin { s, 13}
e n {10, 11} ={1t} =¢

X ‘\ .............................................................................. t tl
. 7\77*% ‘ grD(JQ;I:RJAﬁ intersection

— sub/super-graphs, maximal/minimal graphs % &
search: e.g., structure ¢ ¢ is foundin ¢

{30, 11 200} =%

Operation '-._ Definition

union GUuG={GIGeg VGEe G}

intersection GG ={G|IGe G NG € G}

difference B Gi\G ={G|IGeG NG &Gy}

symmetric dlfferen(e G &Gy = (G \Gz2)U(Ga\Gy)

subgraphs - Ql Go = {G, € G{|3G; € G2(G C Ga)}
supergraphs Gi3G = {G, € G, '3("9 € G2(G) 2 Ga)}
maximal graphs G'={G,€G|lG2 € GAG, CGy = G, =Gy}
minimal graphs Gr={G,€GlGoeGNG, 2 G2 = G =Ga}
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S8R DITV7FFEELHTER
« EEPNETITTIZHL, IBELI-ADIREEZLE R
— D% BN (graft), B&ZE (remove), DD IKEEZE KR EE (flip)

oraft: e.g., edges I3 areaddedto { Je , I% }
(re, o tt={11,a;

Operation

Definition

graft (join L)
remove (meet 1)
flip (delta &)

GU{E}={GUE|GegG}
Gn{E} = {Gn E*|G € G}
GB{E} = {Ga E|G e G}

£ ES1HEHEE (join, meet, delta) 2 7 &R T2 H
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— HHHAHH set DAVAITT—REIFER, FEAXMFET

Ien(%A'U"ff), in(A2/\v ), for(ATL—4), union &
aEHE)

— ’77773b’C(i0))“J‘yI~“’éiE?Jn
e sub/super-graphs, graft, EAATL—32 (FxiEiL) G &
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— FEDTZ74T Uk (NetworkX%: &) ZF| B H]
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ERIRT —ADEN R LD

F ERERHR X S A BRI R X
Hhigy EiSEK 1A% FSEEEE A FRrEgE
N 355 364 941.0km 26 34 924.3km
JLiEE 708 721|  3,984km 74 86/ 3927.7km
R 623 653 2055.6km 72 101/ 2037.9km
18 fit] 128 131 323.0km 19 22| 323.0km
i 58 59 174.2km 7 7 159.0km
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% % JL—RERAR 7 (B 32 ERER )

FIERIR RIS R HER

s—t BR% L—h IS EIFBEGm) BRE  RFRs— (AR R R IR RS RY /4
N L PN 103 5148 16 34 1.49 0.043
i [FE)I-wI 691 20534 35 86| 4.14 0.048
HR  |HEBRF-BH 9,427,117 976.4 52 101 15.07 0.149
f& Tl ) -FERIX 9 15750 11 22 094 0.043
il |m=x-zm 3 108.5 5 71 0.37 0.053

SRR ICKDEHER

s—t BR4 L=t |[BEBEBGm) RS B M5 IR (L IEE R/
NS DI PN 103 556.9] 208 364 23.55 0.065
dtiEE | LEE-GLEEE 691 2059.3 362 720, 88.08 0.122
HER  |[WE-KT 9,427,117 1007.4] 331 653 2715 4.16
f&it]l {8 L KHI-JLEXH] 9 163.4 66 131  6.45 0.049
FE HE-%XKH 3 121 41 59  2.57 0.043

o IL—FENFELWNGS ?EEE%’E?&‘E—%EL\%ATE?%%ZL'CL\%) ;Eﬁigi'* amazonAWS: m3.2xlarge(8 cores, 26ECUs, 30GB memory)
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FIERIR RIS R HER

s—t BR% L—h IS EIFBEGm) BRE  RFRs— (AR R R IR RS RY /4
Kl EMNFFEETIEE 392 653.4 20 325 5.73 0.018
dtiEE AR EAEE-HE] 5,520 2176.6] 44 2701 491 0.018
HER BF-E#RESI 26,440,720 11211 52 2556/ 143.8) 0.0056
el |SIU-13%m 14 200 11 171 2.82 0.016
him | REF-#HEH 4 877 5 21 032 0015
SRR KSR

s—t BR4 L—b B EBEBGm) |BR3  [1FEHRs tAN 5| IBEsRS IIRER /4
yNEEY S {8 392 7431 283 62790 29.6m 0.028
dtifEE |A+H-HEI 5,520 21929 394 250121| 231.7m 0.056
C - I —~ — — 339076 -
fahkE  |[FRT-FEIKE 16 200.3 81 8125 2.5m 0.019
e EHgeL-EE 4 134.1 46 1653 05m 0018

L IL—FEAELWMES

I
T

?EEE%’E?&‘E—%EL\%ATE?%%ZL'CL\%) ;Eﬁigi'* amazonAWS: m3.2xlarge(8 cores, 26ECUs, 30GB memory)
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