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R wersion 2.13.0 (2011-04-13)

Copyright (C) 2011 The R Foundation for Statistical Computing
ISEBN 3-900051-07-0

Flactform: i386-pc-mingw3Z/i386 (32-bit)

E i3 free software and comes with ABSOLUTELY NO WARBLNTY.
You are welcome to redistribute it under certain conditions.
Type '"license()' or 'licence()' for distribution details.

E iz a collaborative project with many contributors.
Type 'contributors()' for more information and I
'citation()"' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTHML browser interface to help.

Type "gi()' to guit E.
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Select components to install and update below. In the preferences, you
can selectwhether extensions are installed glabally {default) or in the

b uzer's home directary. Updates to RapidMiner will always be installed
globally. Any global update requires administrator privileges, both during
the update and the subsequent restart.

Available Updates

of Community 5.0.1 2
Matinstalled
ﬁ R Extension 5.0.1
Mot installed
0 # PaREn 5.0.1
motinstalled
&
Description

R Extension
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Environment Variables

Iser variables for Mohsen

Variable Value

PATH D:\Program Files\R\R-2. 13.0%binYi 386

Edit System Variable ’E‘
Variable name: R_HOME
Variable value: D:\Program Files\R\R-2.13.0

[ oK ] [ Cancel

PSModuleP C:\Windows\system32\WindowsPowers,., |
R_HOME D:YProgram Files\R\R-2.13.0
TEMF C:\Windows\TEMP i

[ Mew... H Edit. .. H Delete

R ag 38 lowdiis 4y b po oo b picio (3,5 4851 .0 JSCi

! Environment Variable
2 dynamic link library

),.S)t.d W olKisls ULC)'U‘"&)SD 9 )—'9—*—*-4[5 oasiasls | L_g“".?j) e



Y RapidMiner l;sle 5 o o) acws s R o

W Al 4o ol Hlaie 00,5 adlsl e slosie 4 Wb 3 R_HOME 5. @
& Js— (D:\Program Files\R\R-2.13.0 JLio lgse am) .08 o, Ll R oo coas
e e lid 1) ke ol el (S5eSr
Slama o @ aly 5 4 gg,0 51 LS .aaS 5L 1, Rapidminer jl5s0e 5 olgs o Lo al> o ol o F
50 asS NeXt asss (g9, ol oo bl s o (59, cuas J>lye a5 050 0 00l Gioled Loy 4
Demles et 1) wles,S cuas FJaVa b gl aslsoliS ool 040 oo atwlss Lo 5l (gom amin
<libpath directory>/rJava/jri/ 4 g o 5lo ,bls 4 ¥ al> e 511, libPaths .ol jshie oo
les st | rindll L asgs ol o ysp
I, Rapidminer ,l58ls 5 o Lugs 09— oo diws 4ol ol 00,5 bl 1y ouls asein LB 510
3,92y Lol sl jo ollas jeiws gd b cablond cual Coddge b aigidl axilis> anled 1)
wloslas plowl gw o a4y 358 Sl 5l (SO s O g0 (pl e )0 0,5l

(& Js gillas) L8gd I3l e jo R cwdle 0L 4ol QA.J YU 5l e b cdig 38l o cal S jg0 4o

..\.ml.m..\...o asls

Y RapedMiner@Mohsen- Laptop

e Eor Process Jools View Help

 HEY »A pIIB V) a

) Welcome

3

M Doen Recond

GG 5lei 5o R ST oo adlal § JsCi

R dig 38l g gicam ySowl luxo Y-V

S sl ¥ USs [F] cadlonsts aews g S Sl S0 len 4 Rapidminer l53ls 5 0 R oo

Enter oo L oo lo |y ;15 8,90 slacs Sl yibe el Lad ¢l lawg Coond ;o .Canloaiools oylis o
g ce0ld yLits (aw S5, b o oold ialed) oyl 6V JgmiS 10 o] gl g Sgd oo 1y lacas ,Sol (]
[y log—os Lol axliz 598 o 00ld inled o oo Jiy ;0 0iS o obml 4ol L )15 > j0 a8 olo e

JUK SUAETEIPIN L 4R Ml g5l 5 igunslS 0aSails | Sy o




A RapidMiner l;sle 5 o o) acws s R o

J 465 aaSo b ailgs o ) 00l pey S 090 o 00l ioled o] 5, b oa sololis S 50 oS o,
ami o ples Sl s loyl o i cpl 5l alaS o laie (59, SIS JLgo b agled 0033 gl slacw b glgil o
dlss o lals a5 S50 50 Calesaly o @)l0 0539 amin (pl 0 a5 L 3l ael il 0 WSep g

A alosl |y )15 el 2 x o Sl SeS 4 auilgh oo S oy o s X giws slosaly &

JEEQ 2 DESS E!@(DDMOHSENR

| & Repositaries R Gonsole R Plot
IR variables P TR =

33 X B 0

blocks 27 3

b 26 0

cligue.cammunity 28 0 lEdl

colbar 30 9 //f 17 I

31 g .
coords ef]
sz . Bev elly;j_i’?arth

geg 33 3 0.67, 0298 ] ﬁ

o 32 3 05 Diane ather}— Tke ?;Jane ]

hd lot({blocks, layout=layout.kamada.kawai, 9{53 05 0}?, 033 0,0 N, NaN

(& wertex.lahel.cex=2, vertex.size=15, A.ndr/ ‘\inando

] vertex.label.color="hlack"} € o

graph 0.67, 0:78 1/,0.5, 0.5

i plotich) arol

ia i _ 1.1 .

karate [1] 4

lay lot {graph) Rl o0

memb

net 1 » 2 geq seq {base} F Documentation

net2

res Sequence Generation

result

N Descriptien

wirans
Generate regular sequences. seq is a standard generic witha
default method. seq. int is 2 primitive which can be much faster
but has a few restrictions. seq_along and seq_len are very fast
primitives for two common cases
Usage
seqf...])
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] Evaluation (28]
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] Regression (1)
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Export BExample Set
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library('igraph'")

graph <- karate

graph <- simplify(graph)

spc <- spinglass.community(graph, spins=20)
result <- as.data.frame (spc$membership)

B3 )_il.o.c 6‘)—? =9 £ 90315 M%p\ u)‘ 61"”;9?'9)-'.’ cyo,8 g_i;) L 0l yastie Lgl.{b).:_i.’;c
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Lo Lo omg,5 ol 0gi 0 R g laa] )T e 535 o yiie 153l Jolis a5 :Generic R Result )

s R 380 sla Sloe sl 350, b
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&% Edit Parameter List: results "; @

[ Edit Parameter List results
{ This maps avariahle name in R to an RapidMiner Object supported by the R
Translation.
name of variahle tvpe
[graph I[Generm R Result ']
[spc I[Generm R Result ']
[result HData Tahle ']
‘ Q&dd Entry ‘ ‘ @Eemwe Entry ‘ ‘ «Ok ‘ ‘ xgancel ‘

Execute Script (R) ;Xloc 59,5 i i 0g2ui )Y JS&

oS gl ixio oKl SleMblg,9L3 5 5 gumoalS cuSiiils | ey (e




VY RapidMiner l;sle 5 o o) acws s R o

s plil ) Sldee ol 45 1S 0 ool o0 Shee

library('igraph'")
res <- as.data.frame (spcScsize)

x11 ()

plot (graph, layout=layout.kamada.kawai(graph), vertex.size=5,
vertex.label=NA, vertex.color=spc$membership+!, asp=FALSE)
savePlot (filename = "clipboard", type = "png'")

adl . cewloadosls Gioled VW S jo bl glal ams 5 VY JSs 0 YU oo o JS 013 Joe
azlge SMS e L &l jgiws 5l B slhm g sl (65l M (glylo e R ad dig 38l sy azg5 wuby

Dgad o, Ll “»J)s sl ral.ml L 03w @L.a 0y Hdbdig 4 Q‘?’Lf QT alox 5l .ol

k] :1 ( inp out {: res
{ inp out (] res
¢ inp (] res

5]
Retrieve Execute Script...
@ out [ g inp aut [
o g ] inp aut [
R aut :1
aut [
&
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AR MV 4

|, asBuliS nl 5 BLF o5adie og 50 aslsl 5 wel Jlsial IGrAPN liulis Lo IS Loll 45 LT
o LS spae 90 ST .ol (o)) asgame SG slasl ( (L) 0L bl S S5 pnledoe (o) 2
(\a JS.‘:) MlJGA )‘O S d‘; 4.:;9 (\f JS...;) Sl S Hg d‘; OKO] u.\.u.ul.: w.’).: 9N ..\5)‘0 A.L:.:‘)

A5
vertices = {A, B,C., D, E'} ®

edges = ({A, B}, {A,C},{B,C}.{C, E}). ®)

S 99 SB1LE NP Sl

vertices = {A, B, C, D, E'}
edges = (4, B), (4,C), (B,C), (C. E)). ®

Sl Cgr BI1F N0 S
B, 5 )0 diges lge an .l oo daldl N-1 B Ggliste & g0 4y 9 9940 c0 (5,005, ey ya0 5l o )5 o)lsen
Dbl oo yuy Sy 4 R V0 S o VF S sl S ay e aiil o o 9 C=2 B=1 A=0 O Y S
&5 ,b library (igraph) L, ol wb lasligraph sleabols 5l esliiwl gl a5 oil awsls a>g5

## Load the igraph package
library (igraph)

## Create a small graph, A->B, A->C, B->C, C->E, D
## A=0, B=1, C=2, D=3, E=4
g <- graph( C(Orlr 0,2, 1,2, 214)1 n=>5 )

## Print a graph to the screen
g

## Create an undirected graph as well
## A--B, A--C, B--C, C--E, D
g2 <- graph( c(0,1, 0,2, 1,2, 2,4), n=5, dir=FALSE )
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Sges odlatul ClASS jgiws 51 lgs oo oS Lasine |y loyiie 51 S o iz a5 ol (6

## How to decide what kind of object a variable refers to
class (g2)

class (1)

class("foobar")

g dlgz 55 Ghge 4 YU Ol ysiws gl A
[1] "igraph"

[1] "numeric"
[L] "character"

owlod Jols liabl o5 S o BT 5 ol e 15 . igraph () ab oS &

## Is this object an igraph graph?
is.igraph(qg)
is.igraph(1:10)

S e ) Lol 5 0,5 Slaw g B1LE LLsle 5l g i oSl 35 ol ygias il LT 5 Ky azlix

## Summary, number of vertices, edges
summary (g)
vcount (g)
ecount (g)

Lz Ll ;50 (sl g oad iy pai SIS (6l o @l Gl i (o0 (atuiin | SIS (390 Jlocer jgims

S5 So amsly wnls fos RuSs a4l Suz g 5 sl S 5l S s sl e Lot s
ad;bgs Juo So bl )l assliy 03,5 o0 o S o9 Jb @ b ba b (ooles 358 Sz g locwr
Jbe 99 @ Jb o e 4 Suz Ga has 5o o5 Sl (J s cnl ogdioe had Jb o Jb 9o 5 5L

00,5 oo Joe i g g 28,

## Is the graph directed?
is.directed(g)
is.directed(g2)
is.directed(1:10)

## Convert from directed to undirected
as.undirected(qg)

## And back
as.directed(as.undirected(g))

: E = ((AB); (AB); (AC); (BC)) G135 1o Mie 0,5 oy yo5 0,5 90 o Jboiz )lg o0 BT S5 j0

## Multiple edges
g <- graph( c¢(0,1, 0,1, 0,2, 1,2), n=>)

JUK SUAETEIPIN L 4R Ml g5l 5 igunslS 0aSails | Sy o




VF ULRESIAS

is.multiple(g) jis.simple(g) sy L BI85 (o JU ox L o090 oole aukis
25 05 3 GleS o pmlad o ool SIS 1) dlbais SIS S menlse 51 eizren Sanl 4G
Sgad ookl

## Remove multiple edges
g <- simplify(qg)
is.simple(qg)

SIMPLify Ly ail o adsh 50958 w18 sgzs LT sl o s pod ISl a5 lacalls ) Koo S

ORWIEN IR JE RN

## Loop edges

g <- graph( c(0,0,0,1, 0,2, 1,2, 3,4), n=5)
is.simple(g)

is.loop(9g)

## Remove loop edges
g <- simplify(qg)
is.simple(q9)

G, 8 S Tl g e Senl o bl o boo,S (6 )38aL Sl o815 b (s IGTAPN (slocenlls 51 S
o 4 i @lel s sl Jb Geizren o)l abaly o 5 (L8 L L ki 05 0) sl 50w gle)S Y

33,5 (o0 pend (oSS Ll Slail By Ve s 5w lao 5 el L0gd e loul (s S oo Juate

## Naming vertices

g <- graph.ring(10)
V(g)$name <- letters[l1:10]
V(g) $name

g
print (g, v=T)

a5 50, S alslV(g) a4 can S Sname (159381 L aS ol Jol 510 0529 YU oS jo  ils 4SS 40
Lo ao aS Conl print gl pgo 4SS .ol 0l 3 ued alie o2 500 Slao (10558 .l o yiws b asll
a3 |y Lo, S YL a8 0 M pmled o o | 058 o0 Ol JouS 50 GBS 51 aS Sledbl b aws o ol

09l ALl 0gd o ooly ylid a5 (69)lg0

| JURCIE PWRR B

2L ol SeS & aib e graph. formula b ob gy, 5l G135 slx! gl igraph sla iyl 51 (SO

|y gz e BLT Sy sbmyl 5 95 amles asein BLE 10 1) b b o i 6l s Consl 35 Lo Lo
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ol @b ol SaS ol 0 0,5 90 o bl 0g2g caimolis (b Slee) =" Slae awo oo lis

D,la5 0ez g Alflas &g 4 o )T dcgae iy pxS

## A simple undirected graph
g <- graph.formula(Alice-Bob-Cecil-Alice,
Daniel-Cecil-Eugene, Cecil-Gordon )

Wil Jeate o an JU Slee b dcgazme 90 51 058 oo oolaiwl 0,5 dcgame S iy poi gl 17 Slas
5O ddgad Glae a0l pa @ = a Caus e ool plply s le bLS | oo b dcgeze 90 (sloo 5 oles
Lecil-Eugene gla U oS mx inCecil:Daniel-Eugene:Gordon «,uj cu Sl

A2 oo yaswiv |y Daniel-Gordon ¢ Cecil-Gordon (Cecil-Eugene

## Another undirected graph, ":" notation
g2 <- graph.formula(Alice-Bob:Cecil:Daniel,
Cecil:Daniel-Eugene:Gordon )

aS oS azg ail e Sz saiponlis Slee ) pmled co oolainl "+ o ot 8IS oy i gl

Lol (Foe e Jb S Glales (6l =" slaws g ol ad b G b 9o & el a8k g0 Jb S -

## A directed graph
g3 <- graph.formula (Alice +-+ Bob --+ Cecil
+-- Daniel, Eugene --+ Gordon:Helen )
## "Arrows" can be arbitrarily long
gb <- graph.formula( Alice +--—-—-—----- + Bob )

Wgd iy a5 Ayl O hgo 4 alled co oS 1 B eioren

## A graph with isolate vertices
g4 <- graph.formula(Alice -- Bob -- Daniel,
Cecil:Gordon, Helen )

3o Glall b (las co b () SaS a4y el cbind &b 1 eolainl o Jlocgs 31,5 olwl slaol, S0

S 53145 e a5 050 097 4 i 1o 7o 5l slasgazee i)lo 0 ) (gglune Slasi 4y aS oo S acgaze

Slss e graph.edgelist uls SaS an oS 0 degeme (pl ol 5l aas ail ool 02 a4 udas lae]

g sl 1) 5 590 (SIS

## From edge lists

el <= cbind( c(0, O, 1, 2),
c(l, 2, 2, 4) )

g <- graph.edgelist(el)

g

s ol 55 bo,F Sleans 6lapli Ly olgi co 0,5 oplads sl s 1, 3g3 o3
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## Symbolic edge lists

el <- cbind( c("Alice"™, "Alice", "Bob", "Cecil"),
C("BOb", "Cecil", "Cecil", "Ed") )

g <- graph.edgelist(el)

g

summary (g)

l_g \. L \e. d‘;«_i_s)_l))b el Q)jbbo u,u.s).»LA oolaz_ul “_9‘; Ol?u‘ Lg‘).’)i:é JBL.\:.A wj)g_ia

elons sl oy sla

## Adjacency matrices
A <- matrix(sample(0:1, 100, rep=TRUE), 10, 10)
g <- graph.adjacency (A)

SS9 BB 59y 31 SIS syl Y-¥

S g ye5d it gl blb o i se ol adly slis slaosls (g5, 51 45 lacdlF ples
Ledata frame s, ;1 1,5 oloul ol aslsl o el R o laosls cpl 0,5 IMport ¢l )15 Lol sla;ls

oolai il ooii aos IQraph ;o 550 a5 05 5l oo,lo 5L ol Gledbl pl Hailss (gl Casloads esls Las

## We need some extra code, not in the current version yet
source ("http://cneurocvs.rmki.kfki.hu/igraph/plus.R")

o lod SIS, 1, Sl 050 sla b g oS ol i o o

## Read the comma-separated value file
vertices <- read.csv ("
http://cneurocvs.rmki.kfki.hu/igraph/judicial.csv")

## Read the edges, Jjust a table, space separated
edges <- read.table(
"http://cneurocvs.rmki.kfki.hu/igraph/allcites.txt")

Sged ol 1) 815 g5 o graph.data. frame S 4 koS gl JL S5 L

## And create the graph
jg <= graph.data.frame (edges, vertices=vertices, dir=TRUE)
summary (jg)

O gy L amled 0,38 Ll S o (gamy sleeslittul (sl 1) SIS ol wilgs oo ales azliz

..\Jl.s‘:.c u....alf ).u J.ob u.,‘ > ‘6)'1....;00).&5 A.»so.l.’ls

## Save it for future use
save(jg, file="judicial.Rdata.gz", compress=TRUE)
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&-9'; )L.&LM )O ‘5)&*»& o \"’—Y’

ST M3 48 G2 GLT caand ol o aibios ] sladl 50,5 59,5 o 5 aslol GLT g5, mls Sliles )

oS g0 B> I QT Jgl 0,3 ol o Mlmso 6w el sl |

## Remove alice
g3 <- delete.vertices (g2, 0)

2 dlaw 5 B, S Al ul sla559,5 090 0 plowl add . vertices mb SaS 40,5 0,5 ddlal
o=l S @ ail e igraph.par wwlead ddlal 55 ca Sl jo a5 gaas oS ol 04l adlsl b as

g ool Ligles ool b pes,S Jlad |, bao S Slio lo L Mo 5g0d aelass |, IGraph sl el ols oo ol

E## Add three new vertices

g4 <- add.vertices(g3, 3)
Eigraph.par("print.vertex.attributes", TRUE)
94

s i |y Lo, 5 colul 0,5 10,5 adlsl sl oS 2o s o 4y 55 1) Gl pladd.vertices

pmled oo a8lol o 5 4 |y name cao bo iy Jlse 1o il cand Ojg0 4 b Lai>  olul (6995 pmles

## Add three new vertices, with names this time
g4 <- add.vertices(g3, 3, attr=list(name=c("Ha", "Ik", "Ja")))
g4

ol iyl add. edges &b L sl 4 50 b 0,5 adlsl o )5 alie

## Add some edges as well
g4 <- add.edges (g4, c(6,7, 5,7))
g4

LJL Soluod zl ! F-Y

awlids puwalysu ST pules oo ol |y T 15 con Sl b aS 048 0 plsl 92 BIS (g9, Lide onl o590

wS o m2l Bl slply el fplas.vector jsws qeols !, JU S

## Create directed example graph

g2 <- graph.formula(Alice -+ Bob:Cecil:Daniel,
Cecil:Daniel +-+ Eugene:Gordon )

print (g2, v=T)

## Get the id of the edge
as.vector(E (g2, P=c(0,1)))
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CblB (plad] () mb S loy (qwyiws 05 G jalome loJb 4 ol i Lo Loy ;s3I 5l (b 5o

## All adjacent edges of a vertex
E(g2) [ adj(?) 1]

## Or multiple vertices
E(g2) [ adj(c(2,0)) 1

9o a5 ot B nlad 05 65l (25,5 5 6995 sladl e Ol e Bk oz SIS anils

S g yiwd SO o 4y alflas

## Outgoing edges
E(g2) [ from(2) ]

## Incoming edges
E(g2) [ to(?) 1

ooyl )8 Lae, 5 5l e S o a5 ola Jb ouilss oo Lo a5 ol cpligraph g slacoLls 51 S
o2 8 Al (69959 0 1) oS e SO a5 sl oslal BB oo Las bl cpl adl poles ] el

29 o0 axlge las b wgii S e sloo 5 5 SO axili>

## Edges along a path
E(g2, path=c(0,3,%))

g wals 515 Oygo dr YU j5iwd 4l
Edge sequence:

[2] Alice -> Daniel
[8] Daniel =-> Eugene

BI,5 oy O-Y
9905 olaiwl g3 co pj sl a1 SIS sy 1
il oo PIO agos 2l (g5lwenly ab cpl el GIF Loles 8 g (gamgd ool pus,y PlOT Y
ol S e oolarul TCItK ailsolis 5 as ail o 81,5 Lol § (gamgd oy sl b dKplOt Y
&lie B rao |y wgd oo oolatwl —0,5 Jlia i iSlas— lawgo o)l b SIS ey sl &b
Sl s Ll ley o 1, B Gl Sy 5l (S olg oo TKPIOE S8 a5 el 0L
50 dnles oo oolaiwl OPENGL 5l as coul aulgs (somamw pmy slp ciule;l b G rglplot Y

el 2l o T (el Lol aols ploil 1y Jlisil 5 iy o by Slilas ()ls8 oo oidomsy 31,5
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5 Oyl lawgs a5 ulibie o (sladSis .o Lo oo (SCAlE-TTEE) Lulie o aSiits G ol cou,y (5l dalsl jo
o5 slaJlasl whie o aSis o V8 JSis aiiS o ) oum 5 Jlasl a3 b V] asly 3 ns ol

S o 6 S (MUD- (635 1) «dady (oo S Cooms & oum 5 j5b 4

iloads 0018 lib Sy jygo a bodad . wldo o 4l SO 3l (gldiged NP STl

P00y an Al 00,8 S5l o, sl (SzsS bawgie (NOPS) € gz sae whie (o lo 4
o lade (o slo aSed it Bl o 4l (e 5l plo SG Jle)l sl ot Bro ey b cllae cnl sl
@ Slobre aSlils glp o055 (2lib wgdon ciDe 655 0 b 0 )T 4 siee dex> S b o aSll Lo
(S jmd b ;0 a5 Lol) TCP/IP mlass jo gl Bolas slojais 4 dalS oyl o Jl> 1o a0 0ig, o Lo
ol S o Jos Lol €«Cdad 0,5 laie 4, §00QIE.COM igas (slp .ol olibie o a5l SO 3 6 i

S (o0 Sagl |y 6 FgmslS by g (B wS iyl e g ibie LSl
WS eoloul o, Ve L dlasl SO wliae o a0 SO barabasi.game pb ) con Sl jo

Sy s in D590 0,5 S Ay A 0,5 2 aS Sl opl A og SIS dlailsS

## Create a scale-free network
g <- barabasi.game ( , m=1)
g <- simplify(qg)

plot xbs 5l v, sl LAl wil oo Fruchterman-Reingold g e (il T s pukais oSl 58 o8k

Cewloads oolawl

## simple plot
igraph.par("plot.layout", layout.fruchterman.reingold)
plot (g, vertex.size=3, vertex.label=NA, edge.arrow.size= )
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## interactive

id <- tkplot(g, vertex.size=3, vertex.label=NA,
edge.arrow.size=0.0)

coords <- tkplot.getcoords (id)

a0 o aled 1) 398 Cam Sl S 5 JSB

[ _ Ea ESEEE
Tr& Graph plot 1 =
Close  Select Layout View Export
]
o]
8] o
o] ]
o o o
o o
o i
o o ° #
o © e
o o o
o o
o o o # o
- o
o
o = o
] o]
o o @ O o
o o o
Lo L]
= & o o ~
L8]
o o < o
o o a
o o] o i
o] o
o]
o
a o
o ]
o i
8]
o o -
¢ |
5! < &
s ° <
° @
L] Lo o
o]
o 8]
o
]

Cwloads puo, TgIplot SeS 4y l) 398 SIS o Vo slads Jidu cpl yo

## 3D
open3d()
rglplot (g, vertex.size=3, vertex.label=NA,

edge.arrow.size=0.0)

99 Gomdw Aim=3 a5 oS ax g L] conloass alol GlolS-lolels Lol T L YL GBS asy 55 05 40
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## A bit better 3D

coords <- layout.kamada.kawai (g, dim=3)
open3d ()

rglplot (g, vertex.size=3, vertex.label=NA,
edge.arrow.size=0.6, layout=coords)

rglplot b ool gy (o duw B1,5 NN TS

L“JL,’,S L@O;cé‘;awﬁbﬁ’s ‘5.«0):\»}5 -y
Soles atein |y Loyl sla S5g a5 ansbacsls glailBlar Slas sl o plaS ;o la b g oo 5 8IS

oS oo oolitul mroges Sbjl Y-V isu o1y o aS Slad solsacgame | Cond ol jo

## Load the jurisdiction network
load("judicial.Rdata.gz")

## If we don't have it then create it again
if (lexists("j7g")) {
source ("http://cneurocvs.rmki.kfki.hu/igraph/plus.R")
vertices <- read.csv ("
http://cneurocvs.rmki.kfki.hu/igraph/judicial.csv")
edges <- read.table ("
http://cneurocvs.rmki.kfki.hu/igraph/allcites.txt")
jg <= graph.data.frame (edges, vertices=vertices, dir=TRUE)

}

:oo)f‘_go oolaiw! Slhw U"‘ )‘ 9909 9 6&:&)‘..\.&0 6|).3 2 &a‘y Y}o.uo

set.graph.attribute, get.graph.attribute, list.graph.attributes,
set.vertex.attribute, get.vertex.attribute, list.vertex.attributes,
set.edge.attribute, get.edge.attribute, 1list.edge.attributes
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ool g s Fooluw ol ) adl ains o plxl |y Glao cand @l g b5k ¢ o200 lade Ollos (599 algs

ol oaonls (Lis w yw Cody Slas 5l iy owriwd ik 530S 50 enle it sol> 0

## What do we have?
summary (jg)
V(jg)$year[1:100]
V(jg)$parties[1:10]

o=l oot INAEX a4z gi el pdyplonil adl 4y 5Ls g0y 9 398 55 slie 5 Slio (55, 929

205 oo Ao Sy 4 gl Olas

## Select vertices based on attributes
V(jg) [ year >= 1990 ]
V(jg) [ overruled!'=0 ]

;0 Group by alice oS ol e o plxil oo )5 j0 Jlo Sl (59, 1) 0duzn Sllas o 55 S S

## Group network measures based on attributes
deg.per.year <- tapply(degree(jg, mode="out"), V(jg)S$year,
mean)

## Plot it
plot( names(deg.per.year), deg.per.year )

Ol cpl el ol oby Jb jo lo) Hme 4 bl az 10 (1. Slee wig,y a0 oo lis 5 Jloged a5 45T lan

deg.per.year

1750 1800 1850 1900 1950 2000

names(deg.per.year)

2bad 81,5 10 bl as j0 (il N4 IS
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## A more advanced example

g <- erdos.renyi.game (100, 1/100)

V(g)$color <- sample( c("red", "black"),
vcount (g), rep=TRUE)

E(g)$color <= "grey"

pledion Iz K0aSG 1) ol g 5058 (slae )5 al> 1o cnl 5o

red <= V(g)[ color == "red" ]
bl <= V(g)[ color == "black" ]

JHB ples wiias o1 Bl 95 5 50,8 Byb g3 a5 el S5; (e o0z Szamn e SeS 4 >

e S Silie 3 Wl oo g2 prie )0 Jle S 5 pls )0 A wad e (LS 5 95 s b

25,5 Jlasl

E(g)[ red $--% red ]$color <= "red"

E(g)[ bl %--% bl ]$color <- "black"

plot (g, vertex.size=5H, layout=
layout.fruchterman.reingold)
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g <- graph.formula (Andre----Beverly:Diane:Fernando:Carol,
Beverly--Andre:Diane:Garth:Ed,
Carol----Andre:Diane:Fernando,
Diane----Andre:Carol:Fernando:Garth:Ed,
Ed=-=====-- Beverly:Diane:Garth,
Fernando-Carol:Andre:Diane:Garth:Heather,
Garth----Ed:Beverly:Diane:Fernando:Heather,
Heather--Fernando:Garth:Ike,

Tke=-====-=- Heather:Jane)

g <- simplify(qg)
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## Hand-tuned coordinates

coords <- c(5,5,119,256,119,256,120,340,478,
622,116,330,231,116,5,330,451,231,231,231)

coords <- matrix(coords, nc=2)

## Labels the same as names
V(g)$label <- V(g)$name
g$layout <- coords # $

## Take a look at it

plot (g, asp=FALSE, vertex.label.color="blue'",
vertex.label.cex=1.5, vertex.label.font=2,
vertex.size=20, vertex.color="white",
vertex.frame.color="white", edge.color="black")

o=l el 05 50 e oo Giuled 0,5 ;2 LS 0 g 0uiS o0 Ao |y S0 38 0 slalas 1 plaST o aslol o
Cawloads plil az 1o Lo b lles

## Add degree centrality to labels
V(g)$label <- paste(sep="\n", V(g)$name, degree(qg))

Dgbige 03l Glaled VY IS 5 a5 L SIS cpl o) b

## And plot again

plot (g, asp=FALSE, vertex.label.color="blue",
vertex.label.cex=1.5, vertex.label.font=2,
vertex.size=20, vertex.color="white",
vertex.frame.color="white", edge.color="black")
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igraph ailgi ey ) Jgoo

creating graphs (most of the time)- structural & ailgi
modification(add/delete edges/vertices)- subgraph- _
simplify- graph.decompose- degree- clusters- (0,5 ygulro)
graph.density- is.simple, is.loop, is.multiple-
articulation points and biconnected components-

ARPACK stuff: page.rank, hub.score,
authority.score, evcent- transitivity- Burts

constraint- dyad & triad census, graph motifs- k-

cores—- MST- reciprocity- modularity- closeness

and (edge) Dbetweenness estimation- shortest paths

from one source- generating G,,, and G,,n graphs-

generating PA graphs with wvarious PA exponents-

topological sort

closeness- diameter- betweenness- all pairs | 4 S o lss
shortest paths, average path length- most layout

generators (0,5 5l200)
cliques- cohesive blocks- edge/vertex connectivity- WS Gl ilg
maximum ows and minimum cuts- bonpow- alpha
centrality- (sub)graphisomorphism (0,5 wo)
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## Load the jurisdiction network
load("judicial .Rdata.gz")

## Basic data
summary (jg)

## Is it a simple graph?
is.simple(jqg)

## Is it connected?
is.connected(jg)

ded ailge FAAY GBI, 5 0l 00T o caws 4 15 aies slaadlge slows no. clusters g b
ot addgo .o )0 ¥ ojlasl b adlge G 5 ¥ o3l b daddge A f(Jb H9au) 0,000 0,5 FAVY Lo ol 510 s aililas

## How many components?
no.clusters(jg)

## How big are these?
table(clusters (jg)$csize)

5 b oo S (29,5 9 (6999 42,0 Julow aBlioe SIS 50 oS 4z o Jlod da oo (o yetee 51 (S0

Do oo lid 1y (689,59 Ol po @395 YO JKb ablb oo p) Ojge 4 (0,50 Y

## In-degree distribution
plot (degree.distribution(jg, mode="in"), log="xy")

## Out-degree distribution
plot (degree.distribution(jg, mode="out"), log="xy")
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## Largest in- and out-degree, total degree
max (degree (jg, mode="in'"))

max (degree (jg, mode="out"))

max (degree (jg, mode="all"))

L ol s BLS s oo ol il o e sl U Slaws 4 35250 slaJly St s o5 IS
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E## Density
' graph.density(jg)

Saie S o et |y il ho e K0S Lo ,S SO slagluwan a5 ol Jlim! (OIS S (6,351 5

s ooalewd s gl oS oo drlne Bolal BLT Sy sl b 5 mlad el GBS 6l b o 1, (6,051

## Transitivity
transitivity(Jjg)

## Transitivity of a random graph of the same size
g <- erdos.renyi.game (vcount(jg), ecount(jg), type="gnm")
transitivity(qg)

S so (SMALw 09,5 dw 10 5 (5 ladhp | e )8 i o Ol )l glgil ldyad. census jgiws

A8,y Ll 1L sl slawy :mut )
A8, S5 bLs,I b slee 5 slaws @Sym Y
25,05 02 b bl e a5 sl 5 slaws null Y
Sl ooy JLaw b b8l 55 olawi a5 all o triad. census waisS g)led w 50 &b
Cllopaplyr alisee oS 5 00 3li o o b 098 b 09 Courdg a4 az gl b g, oo il aS a5elen

Dgds oo plal atws VF ol o i leds (058 co 3! o2 MOLITS Lol 5505l )

## Dyad census & Triad census
dyad.census (jg)
## triad.census(jg)

Sl el 5 Oy sl &LITHITS (6501 o Kleinberg a5 Authorities 3 HUDS Ll 4wl

S oo oolaiwl & jglme G ile oy slajlo p g sl o 5l skl 90l Al

## Authority and Hub scores
authority.score(jg)$vector
cor (authority.score(jg)$vector, V(jg)$auth)

hub.score (jg) $vector
cor (hub.score(jg)$vector, V(jg)S$hub)
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## The concept of modularity

g <- graph.full(5) %du% graph.full(5)
g$layout <- layout.fruchterman.reingold
plot(g)

V(g)$color <-

V(g) [0:4]8color <-

plot (g)

wilios 0 bl T o Yasle ke el Ygile B1LE Sy ous olmyl BI,F

## This graph is modular
modularity (g, membership=V(g)$color-1)
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## If we have everyone in the same group,
## that is not modular

V(g)$color <= 1

modularity (g, membership=V(g)$color-1)

Bed e siie e ol s olasl Bolas &g 4 | bglais] axlis

## If we assign the vertices randomly to two
## groups, that is not very modular, either
V(g)$color <- sample(l:2, vcount(g), rep=TRUE)

plot(g)
modularity (g, membership=V(g)$color-1)
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E## Fast & greedy community detection

Ekarate <- read.graph(

| "cneurocvs.rmki.kfki.hu/igraph/karate.net", format="pajek")
;karate <- simplify(karate)

b5es e oo Jasl GLT il g5, DIVT sl o Vsile sl s pi 550! S a5 fastgreedy o 53!

4o g9t ailay > gy S Gub 905 0 Sl 0 glaixl SO 05 ye A sl G jpo s 0,880 (0 S
i Lo, 5 plos a5 )l B oo oo 0,53 5 650l BLS i Vsile alo o y2 o 08 o lelaza! oyl pléol
Oly—e an wgmodnn) (1) Y3l (i 4 o ol &5 ol al> e nl (LG Sl o il elat ] gleial S

g YA @ e (2 Y g5ke e oty Gl 2T b e S (o0 SRS 0 glaia] S

system.time( fc <- fastgreedy.community(karate) )
fc$modularity

max (fc$modularity)

which.max (fc$modularity)

03,5 oo glysl iy Oys0 a4 Sy Yaile iy Cugds 4]

memb <- community.to.membership(karate, fc$merges,
which.max (fc$modularity))
memb

RO (0 ul-u-d ‘) OMTWJQ‘UG’LJ Yy Jimp.uss.o oy ‘) d‘; U"‘

lay <- layout.kamada.kawai (karate)
plot (karate, layout=lay, vertex.size=5, vertex.label=NA,
vertex.color=memb$membership+!, asp=FALSE)
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## Spinglass community detection
system.time (spc <- spinglass.community (karate, spins=20))
spc

x11 ()
plot(karate, layout=lay, vertex.size=b>, vertex.label=NA,
vertex.color=spcSmembership+!, asp=FALSE)
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## Load the graph
cb <- graph( c(1,2,1,3,1,4,1,5,1,6,

4 14 14 4 14 4
’ 4
’ 4 4 4 4 4 4 4
4 14 14 14 14 14
’ 4
4 4 4 4
14 14 14 14
4 4 4 4 4 4 4 4
4 4 4 4 4 4
4 4 4 4
4 4 4 4 4 4
4 4 4 4 4 4

,23)=-1, dir=FALSE)

V(cb)$label <- seqg(vcount (cb))
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Eblocks <- cohesive.blocks (cb)
' blocks
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summary (blocks)

blocks$blocks

lapply(blocks$blocks, "+", 1)

blocks$block.cohesion

plot(blocks, layout=layout.kamada.kawai, vertex.label.cex=2,
vertex.size=15, vertex.label.color="black")
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####################################################################### ## 1) Basics #######################################################################





## Load the igraph package

library(igraph)



## Create a small graph, A->B, A->C, B->C, C->E, D

## A=0, B=1, C=2, D=3, E=4

g <- graph( c(0,1, 0,2, 1,2, 2,4), n=5 )



## Print a graph to the screen

g



## Create an undirected graph as well

## A--B, A--C, B--C, C--E, D

g2 <- graph( c(0,1, 0,2, 1,2, 2,4), n=5, dir=FALSE )

g2



## How to decide what kind of object a variable refers to

class(g2)

class(1)

class("foobar")



## Is this object an igraph graph?

is.igraph(g)

is.igraph(1:10)



## Summary, number of vertices, edges

summary(g)

vcount(g)

ecount(g)



## Is the graph directed?

is.directed(g)

is.directed(g2)

is.directed(1:10)



## Convert from directed to undirected

as.undirected(g)



## And back

as.directed(as.undirected(g))



## Multiple edges

g <- graph( c(0,1,0,1, 0,2, 1,2, 3,4), n=5 )

g



is.simple(g)

is.multiple(g)



## Remove multiple edges

g <- simplify(g)

is.simple(g)



## Loop edges

g <- graph( c(0,0,0,1, 0,2, 1,2, 3,4), n=5 )

g



is.simple(g)

is.loop(g)



## Remove loop edges

g <- simplify(g)

is.simple(g)



## Naming vertices

g <- graph.ring(10)

V(g)$name <- letters[1:10]

V(g)$name

g

print(g, v=T)



####################################################################### ## 2) Creating graphs #######################################################################





## The formula interface

library(igraph)



## A simple undirected graph

g <- graph.formula(Alice-Bob-Cecil-Alice, 

                   Daniel-Cecil-Eugene, Cecil-Gordon )



## Another undirected graph, ":" notation

g2 <- graph.formula(Alice-Bob:Cecil:Daniel, 

                    Cecil:Daniel-Eugene:Gordon )



## A directed graph

g3 <- graph.formula(Alice +-+ Bob --+ Cecil 

                    +-- Daniel, Eugene --+ Gordon:Helen )



## A graph with isolate vertices

g4 <- graph.formula(Alice -- Bob -- Daniel, 

                    Cecil:Gordon, Helen )



## "Arrows" can be arbitrarily long

g5 <- graph.formula( Alice +---------+ Bob )



## From edge lists

el <- cbind( c(0, 0, 1, 2),

             c(1, 2, 2, 4) )

g <- graph.edgelist(el)

g



## Symbolic edge lists

el <- cbind( c("Alice", "Alice", "Bob",   "Cecil"),

             c("Bob",   "Cecil", "Cecil", "Ed") )

g <- graph.edgelist(el)

g

summary(g)



## Adjacency matrices

A <- matrix(sample(0:1, 100, rep=TRUE), 10, 10)

g <- graph.adjacency(A)



####################################################################### ## 3) Manipulate graphs, add and delete vertices and edges #######################################################################





library(igraph)



## Create undirected example graph

g2 <- graph.formula(Alice-Bob:Cecil:Daniel, 

                    Cecil:Daniel-Eugene:Gordon )

print(g2, v=T)



## Remove alice

g3 <- delete.vertices(g2, 0)



## Add three new vertices

g4 <- add.vertices(g3, 3)

print(g4, v=T)

igraph.par("print.vertex.attributes", TRUE)

igraph.par("plot.layout", layout.fruchterman.reingold)

g4



## Add three new vertices, with names this time

g4 <- add.vertices(g3, 3, attr=list(name=c("Helen", "Ike", "Jane")))

g4



## Add some edges as well

g4 <- add.edges(g4, c(6,7, 5,7))

g4



####################################################################### ## 4) Edge sequences #######################################################################





library(igraph)



## Create directed example graph

g2 <- graph.formula(Alice -+ Bob:Cecil:Daniel, 

                    Cecil:Daniel +-+ Eugene:Gordon )

print(g2, v=T)



## Sequence of all edges

E(g2)



## Edge from a vertex to another

E(g2, P=c(0,1))



## Delete this edge

g3 <- delete.edges(g2, E(g2, P=c(0,1)))

g3



## Get the id of the edge

as.vector(E(g2, P=c(0,1)))



## All adjacent edges of a vertex

E(g2)[ adj(2) ]



## Or multiple vertices

E(g2)[ adj(c(2,0)) ]



## Outgoing edges

E(g2)[ from(2) ]



## Incoming edges

E(g2)[ to(2) ]



## Edges along a path

E(g2, path=c(0,3,4))



####################################################################### ## 5) A real example, creating a graph from data frames #######################################################################





library(igraph)



## We need some extra code, not in the current version yet

source("http://cneurocvs.rmki.kfki.hu/igraph/plus.R")



## Read the comma-separated value file

vertices <- read.csv("http://cneurocvs.rmki.kfki.hu/igraph/judicial.csv")



## Read the edges, just a table, space separated

edges <- read.table("http://cneurocvs.rmki.kfki.hu/igraph/allcites.txt")



## And create the graph

jg <- graph.data.frame(edges, vertices=vertices, dir=TRUE)

summary(jg)



## Save it for future use

save(jg, file="judicial.Rdata.gz", compress=TRUE)



## Easy, huh?



####################################################################### ## 6) Visualizing graphs #######################################################################





library(igraph)



## Create a scale-free network

g <- barabasi.game(100, m=1)

g <- simplify(g)



## simple plot

igraph.par("plot.layout", layout.fruchterman.reingold)

plot(g, vertex.size=3, vertex.label=NA, edge.arrow.size=0.6)



## interactive

id <- tkplot(g, vertex.size=3, vertex.label=NA, edge.arrow.size=0.6)

coords <- tkplot.getcoords(id)



## 3D

open3d()

rglplot(g, vertex.size=3, vertex.label=NA, edge.arrow.size=0.6)



## A bit better 3D

coords <- layout.kamada.kawai(g, dim=3)

open3d()

rglplot(g, vertex.size=3, vertex.label=NA, edge.arrow.size=0.6, layout=coords)



####################################################################### ## 7) Attributes #######################################################################





library(igraph)



## Load the jurisdiction network

load("judicial.Rdata.gz")



## If we don't have it then create it again

if (!exists("jg")) {

  source("http://cneurocvs.rmki.kfki.hu/igraph/plus.R")

  vertices <- read.csv("http://cneurocvs.rmki.kfki.hu/igraph/judicial.csv")

  edges <- read.table("http://cneurocvs.rmki.kfki.hu/igraph/allcites.txt")

  jg <- graph.data.frame(edges, vertices=vertices, dir=TRUE)

}



## What do we have?

summary(jg)

V(jg)$year[1:100]

V(jg)$parties[1:10]



## Select vertices based on attributes

V(jg) [ year >= 1990 ]

V(jg) [ overruled!=0 ]



## Group network measures based on attributes

deg.per.year <- tapply(degree(jg, mode="out"), V(jg)$year, mean)



## Plot it

plot( names(deg.per.year), deg.per.year )



## A more advanced example

g <- erdos.renyi.game(100, 1/100)

V(g)$color <- sample( c("red", "black"), 

                     vcount(g), rep=TRUE)

E(g)$color <- "grey"

red <- V(g)[ color == "red" ]

bl <- V(g)[ color == "black" ]

E(g)[ red %--% red ]$color <- "red"

E(g)[ bl  %--% bl ]$color <- "black"

plot(g, vertex.size=5, layout=

     layout.fruchterman.reingold)



####################################################################### ## 8) Centrality and its sensitivity #######################################################################





library(igraph)



## Create it

g <- graph.formula(Andre----Beverly:Diane:Fernando:Carol,

                   Beverly--Andre:Diane:Garth:Ed,

                   Carol----Andre:Diane:Fernando,

                   Diane----Andre:Carol:Fernando:Garth:Ed:Beverly,

                   Ed-------Beverly:Diane:Garth,

                   Fernando-Carol:Andre:Diane:Garth:Heather,

                   Garth----Ed:Beverly:Diane:Fernando:Heather,

                   Heather--Fernando:Garth:Ike,

                   Ike------Heather:Jane,

                   Jane-----Ike )

g <- simplify(g)



## Hand-tuned coordinates

coords <- c(5,5,119,256,119,256,120,340,478,

            622,116,330,231,116,5,330,451,231,231,231)

coords <- matrix(coords, nc=2)



## Labels the same as names

V(g)$label <- V(g)$name

g$layout <- coords # $



## Take a look at it

plot(g, asp=FALSE, vertex.label.color="blue", vertex.label.cex=1.5,

     vertex.label.font=2, vertex.size=20, vertex.color="white",

     vertex.frame.color="white", edge.color="black")  



## Add degree centrality to labels

V(g)$label <- paste(sep="\n", V(g)$name, degree(g))



## And plot again

plot(g, asp=FALSE, vertex.label.color="blue", vertex.label.cex=1.5,

     vertex.label.font=2, vertex.size=20, vertex.color="white",

     vertex.frame.color="white", edge.color="black")                      



####################################################################### ## 9) Analyzing a (moderately) big graph #######################################################################





library(igraph)



## Load the jurisdiction network

load("judicial.Rdata.gz")



## If we don't have it then create it again

if (!exists("jg")) {

  source("http://cneurocvs.rmki.kfki.hu/igraph/plus.R")

  vertices <- read.csv("http://cneurocvs.rmki.kfki.hu/igraph/judicial.csv")

  edges <- read.table("http://cneurocvs.rmki.kfki.hu/igraph/allcites.txt")

  jg <- graph.data.frame(edges, vertices=vertices, dir=TRUE)

}



## Basic data

summary(jg)



## Is it a simple graph?

is.simple(jg)



## Is it connected?

is.connected(jg)



## How many components?

no.clusters(jg)



## How big are these?

table(clusters(jg)$csize)



## In-degree distribution

plot(degree.distribution(jg, mode="in"), log="xy")



## Out-degree distribution

plot(degree.distribution(jg, mode="out"), log="xy")



## Largest in- and out-degree, total degree

max(degree(jg, mode="in"))

max(degree(jg, mode="out"))

max(degree(jg, mode="all"))



## Density

graph.density(jg)



## Transitivity

transitivity(jg)



## Transitivity of a random graph of the same size

g <- erdos.renyi.game(vcount(jg), ecount(jg), type="gnm")

transitivity(g)



## Dyad census

dyad.census(jg)



## Triad census

triad.census(jg)



## Authority and Hub scores

authority.score(jg)$vector

cor(authority.score(jg)$vector, V(jg)$auth)



hub.score(jg)$vector

cor(hub.score(jg)$vector, V(jg)$hub)



###################################################################### # 10) Cohesive blocks ######################################################################





library(igraph)



## Load the graph

cb <- graph( c(1,2,1,3,1,4,1,5,1,6,

               2,3,2,4,2,5,2,7,

               3,4,3,6,3,7,

               4,5,4,6,4,7,

               5,6,5,7,5,21,

               6,7,

               7,8,7,11,7,14,7,19,

               8,9,8,11,8,14,

               9,10,

               10,12,10,13,

               11,12,11,14,

               12,16, 13,16, 14,15, 15,16,

               17,18,17,19,17,20,

               18,20,18,21,

               19,20,19,22,19,23,

               20,21, 21,22,21,23,

               22,23)-1, dir=FALSE)



##

V(cb)$label <- seq(vcount(cb))  # $



blocks <- cohesive.blocks(cb)

blocks



summary(blocks)

blocks$blocks

lapply(blocks$blocks, "+", 1)

blocks$block.cohesion

plot(blocks, layout=layout.kamada.kawai,

     vertex.label.cex=2, vertex.size=15,

     vertex.label.color="black")



###################################################################### # 11) Community structure detection ######################################################################





library(igraph)



## The concept of modularity

g <- graph.full(5) %du% graph.full(5)

g$layout <- layout.fruchterman.reingold

plot(g)

V(g)$color <- 2

V(g)[0:4]$color <- 1

plot(g)



## This graph is modular

modularity(g, membership=V(g)$color-1)



## If we have everyone in the same group,

## that is not modular

V(g)$color <- 1

modularity(g, membership=V(g)$color-1)



## If we assign the vertices randomly to two

## groups, that is not very modular, either

V(g)$color <- sample(1:2, vcount(g), rep=TRUE)

plot(g)

modularity(g, membership=V(g)$color-1)



## Keep only the largest component for further analysis

load("judicial.Rdata.gz")



cl <- clusters(jg)

which.max(cl$csize)

cl$membership == which.max(cl$csize)-1

to.keep <- which(cl$membership == which.max(cl$csize)-1)-1

jg2 <- subgraph(jg, to.keep)

summary(jg2)



## Fast & greedy community detection

jg3 <- as.undirected(jg2, mode="collapse")

is.simple(jg3)

## system.time( fc <- fastgreedy.community(jg3) )



## We do it on a smaller graph instead

karate <- read.graph("http://cneurocvs.rmki.kfki.hu/igraph/karate.net",

                     format="pajek")

karate <- simplify(karate)



system.time( fc <- fastgreedy.community(karate) )

fc$modularity

max(fc$modularity)

which.max(fc$modularity)

memb <- community.to.membership(karate, fc$merges, which.max(fc$modularity))

memb



lay <- layout.kamada.kawai(karate)

plot(karate, layout=lay, vertex.size=5, vertex.label=NA,

     vertex.color=memb$membership+1, asp=FALSE)



## Spinglass community detection

## system.time(spc <- spinglass.community(jg3, spins=20))



system.time(spc <- spinglass.community(karate, spins=20))

spc



x11()

plot(karate, layout=lay, vertex.size=5, vertex.label=NA,

     vertex.color=spc$membership+1, asp=FALSE)



###################################################################### # 12) Integration with other packages ######################################################################





library(igraph)

library(sna)

library(network)



## Some (moderate size) data

load("judicial.Rdata.gz")



## Try using an adjacency matrix

A <- get.adjacency(jg)



## Try a 'network' object

el <- get.edgelist(jg, name=FALSE)

net <- network.initialize(vcount(jg))

net2 <- network::add.edges(net, head=el[,1]+1, tail=el[,2]+1)



## Great! Try calculating degree centrality

deg <- degree(net2)

deg <- igraph::degree(jg)



## Ooops, try eigenvector centrality

ev <- evcent(net2)

ev <- igraph::evcent(jg)$vector



## etc.






 
   
     
     
     
  
   
     
     
     
     
     
     
       
         
      
       
         
         
           
        
         
           
           
           
        
      
       
         
         
           
           
        
         
           
        
      
       
       
       
       
       
       
       
       
       
       
    
  


