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i) Setup - R for Windows 2.13.0 1) o=
e — i —
Select Components
Which components should be installed? R
Select the components you want to install; clear the components you do not wart to

install. Click. Mest when you are ready to continue.

[D_lstum installation v]
Mazin Files Z2ZME -
i386 Files g4 MB
[¥] HTML Manuals 20ME |z
. Ondine PDF Manuals 11.7 ME

- [V] Basic Manuals 1.1 ME
- [¥] Technical Manuals 24 MB
[¥] PDF help pages freference manual) 45MB
.. [#] Docs for Packages grid, Matrix and survival 34 MB
|_| Bl SupportFiles for Packaage toltk EEAMB ™
Cument selection requires at least 61.3 MB of disk space.
| <Back || Ned> | | Cancel |
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IR RGui - [R Console] L= | ] i
R File Edit WView Misc Packages Windows Help - |5 =

HSEIEEEE]E

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.

> |

R 30 3DRAGNSDXKUNDBTO
Rapidminer RY G D2 zheht 1t d

Yy #8602 XE I GRAD 3 riN Uf ROIE BPK 3 GIRAPAMT B 30t $3D t
dZY KAQe B A YKD& t KR A0KKB HTo@M RPLAKA IR § ¢ 1
Upgate Rapidminer GlePzez 04 Ng DD gt GotR GBOP i 0. OFZ3NDEDY &
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l}r Update RapidMiner — ﬁw

@ Select components to install and update below. In the preferences, you
k-

can selectwhether extensions are installed glabally {default) or in the
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
Matinstalled

ﬁ R Extension 5.0.1
Mot installed

O L PaREn 5.0.1
motinstalled

Description

R Extension

AMNA4 roloacad 724 can M40 7 7 MP

Rapidminer 3 GDP 3z ot h 3Kyt jIp3
YTAE Fo K| DZ Fbr NOZNEOF VAAQ Qi G DENIGR & ¥BIE §

. Y @K 3CAN dyBAvdl 3% N DDA YR A syKEKDA dgKUZsI BE C4 gyt GyADZ
O3Kooo WU 33 Koo RS GNBE iRy b dde sCloo b do BN®D o
GoA GQosiA | ga&t VO ogilstlipackégidava®y DZ Dzt GA
. YAE Gt d2DZ P YNOQODZ Y 3Kt Y
rJava GQes A UGz lleNTF dzyht YAUD & pghay ¢gid) R 2K o g
.Y @3 K RepldmierA KOS tGAg KA o KWHZIzDZt TA + 3 2
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G o DN 3 D&Rinsthllati@ddirecbopibin 3 Y $PaHS BIDN § B D

P To3Nt

] 2 y&edPlodtain FileRapid|\RapidMiner5jre\bin

] o &t

GAKg+0 Yo&KA 3tyAE

Got GYDEKBDARIFRRY PKBK o | KA K InjUoEROA ABIGN T

L YRAMARERK G K I

I PKZ t dZBXYAGHONE KGA &t K& OQs Os
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y&eKA GI N¥
WaodT0o AKQGEOI
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ThiKegae 1 KeTk gt yoeKA K3gl GCOXK&Lt 3 a4p3 dzyl

. Y Rafidminer  AA Kad

-~

1 Environment Variable

2 dynamic link library

Environment Variables

Iser variables for Mohsen

Variable Value
PATH D:\Program Files\R\R-2. 13.0%binYi 386
Edit System Variable Eg
Variable name: R_HOME
Variable value: [:\Progra FR
[ QK ] [ Cancel
PSModuleP C:\Windows\system32\WindowsPowers. ..
R_HOME D:YProgram Files\R\R-2.13.0
TEMF C:\Windows\TEMP i
| mew.. || Edt. || Delet

R GDPzot OK3P6Dm GA nUWEgH

03SYNA OOGA

AaOT0 AKgEgOUA
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| Kif\Brégram File®R\R-2.13.0 Ko RORZtdNmwDA) t@EX) . yYoD
L VAY 3K¥DZ +3 gOGA0 et Q06
41GTAg Dz UGg b K RFIRapidnitdd Db FeRlP EOHBN o GOt £ 0 | et
3YNexty g O®a 3t YGapF NDDG At 4403 odk YO KGR KT30DZ Gt
.Y 8 Ok DAKIPE 1IGHKWRIEGt CABYMNOYKIZI gt Ay
<libpath directory>/rJavaljti Go A P h yGagt pEahss 2S3AKE 300 DD | &y A
.Y O@K FiDE KKEK@DZGIINF | &t 3Y
RaBidminer 3t DE @B AzBKAE A D GO KDEAI Uy gl KA dzYgt kK
Y3ZNgOEA t & o ¥YIdgilK o HERy ROV SBEENEKIAOY @EEaES Y
. ¥zt Yy DZ 0 K1oD2K f £AQH3 ¥ t BIVEFGIKAHOND g NNMZ |
T(( KUgAAKoa))R EDEDa NeKEt BHKKRE AINGRAAGH t& KIAD TsC
. ydiyKIA Goa K j ¢

Y. RapudMiner@Mohzen Laptop

e =0 L a e

HEY »~ pIID Y P a Rv

ADK aRb N33 B¥d IyKUOBGo KIjt
R G DZp ze®iD 2 | s Hbh
Ao QK [RCKset DZ GO WG 0 As & NRBFdoieeFl Ry i@ 8 Dz 3 K |
Enter 3Yr KogAOSagdks3t Y Ol BNsDY o3KEAuM GRG0 . K §D2

.y BB adzYt Y 3 Ko #ID2K 3080 53 d) odDRK AKERY NIGEIRES I Y3 1d e
13 431 WHBAIDZYKY ol 2G3EDRYKQO&ES KDAK DE X KE&D:z
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Ko DF G&d N3 Gdzy WE) @t w oA AoXNDHDE KDE d3/M [

GTAo Dz PERBIAK ket SIA Kigyt &g 3+ NDAE 4 pBt NFOA(

YV 0 BadISN0O Gt Ao 3NDz 3Y . OsK3Dg+3 KDF U0UY3tY
LY BGY oK MES &) s § A I wibDax yBADA INYO AL R §1Pa

-J iu—] E‘ S’ e D UU B m I’;{J (i—\ I:]Mohsen R

[ ‘J Repositories R Console R Plot
R Wariables D §] x E
33 X e 0

blocks 27 3

b 26 0

cligue.community 28 0 Edk

colbar 30 9 //fl‘ 1 1~

31 g ~
coords rethe
sz . Beverly = Garth

geg 33 3 0.67, 0298 ] C;i

o 34 3 05 Diane ather}l— Tke ?;Jane ]

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

L label.cex=2, wertex zize=15, 4.11(11'/ ‘\iual;do

] vertex.label.color="hlack"} £ € z

graph 0.67, 0:78 T,,Q.S. 0.5

I plotich) ar01

iy i - 1,1 -

karate [1] 4

lay lot(graph) R Help

memh t

net 1 » 2 geq seq {base} F Documentation

net2 ‘—'—“ﬂ

res Sequence Generation

result

N Description

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
secrl...) £

Rapidminer RYGDP 3 a1 KEQE A&4AK3ZDZ .

Rapidminer RY gt @K A Q|

G dpitinoner nj OY[ 0 AN FUOG 8K FdigoyEt + A Rj@T 0 dFKAQs |

y B K&z3 N6 DD o K§ VARG | poedrY B & BHYINE OKEEIU 03 U
O Operators

@~ [ |e»E
] Evaluation (28]
B S R 20
] Demao (3
] Bin (5
] Clagsification (7)
] Regression (1)
Execute Script (R)

EH-H-H-H

3tz AR P03 BY
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dzy 0 d Os y A3 KekEEIy § K+ 0
R 3 KA g0 SGAT SUMESRDN|IVR 0
@ l‘;.ﬁ]:] (D [:]Muhsen R
Rapidmner 3Y U0 QAQQ@KaG &®WNBOT Oed
ToZI[PRNGEDAD 3Y Yy EKA vy aridgio@oPRy Yi3&ip
Osdiy | dzYG oyt GERKcEDE G K Y I5YDAE DG A% +. NBieftofyDZ dzg &

JEEyY A pllB YTOOR

|_§J Repositories R Console
R Vartiables - .

S = 81, Repository Browser -

BnE XK
blocks —
ch Select a repository lacation.
clique. community
colhar _
coords W samples (one

M OBy
e -

Ig S R mmm 3- Select
8 [2] LargeScaleCommunity itohsen - wi, 740011 201 PR - 5 kE)
e 22 R-Learning ivohsen - wi, 74201 427 P - 724 bytes)
fic RDOemoohsen - wl, 701009 712 PR - 3 kB
i fwi RDemo? itohsen - wl, 7A10011 4102 P - 1 kED
graph |_§J accuracyOnZacharny (Mohzen - w1, 281 459 P - 2 kB)

i |_§J generateDataSimple (Mohsen - w1, 7020149 5:06 PR - 2 kED

19 Name [karate 4

karate 1

Ly Lacation fiNewlLocalRepositandkarate

5 (/o]
net

net? .

Repository3 ¥ AdgYgt Y 1443 HOgEED |
Yy 8 DzeRt@ess &3KY3 DABGHIEG DK KEY O+ £0 KA DT A QRPBO G
AQ g @XGIO g DZed ERBtive AR KRy RN AU DE B 6F BAYP YA P K
YRSl T 3 K UReRbsit@yENTERL G 010 + ¥ KRAEOD KGaDiolj 1D
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EeU030 Execite StHtaR Q3Pe § @38) T g/ds ZDX P Ko DPA

0 KgDZ UOS &g Up s ¥AAR Giod Bedivg cQbsst  gPi BKsAt ¢

Yot | 20@a&¥DaKeog | DZ UK3QZt AAEHFKOOKSP UG
. Ost &SYNZN pdgtik®gt 05 &g ©3 ND;

library  ('igraph’ )

graph <- Kkarate

graph <- simplify (graph)

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

d&Ngo ¢ oUQ3mdeE bHs FEHPTIFOIXMDZAH W GE VT A0
' Y3tY YNZ
K g FDD D BERg | Gt [F.dXKNIK g 3 N A@eperic RRésgt@ G A0 Ut N D:

Y RAG PTG 3 WA 4Gt YSEN KA Ka

3Y AoIpPE0 R NgaDEajhesFeo¥ K (b DDA RME @ KjALtK 3:0]f
A&Kgg ToU030 &t g oA . GsdRiakeshs Boe KbAD& sy bsag + |
. Y @Dz dz¥ K X @Rt YUN BEK 3D g V Rapid@ndd Dz GA P VI

3Ke39 6Q@N /AR D FBUNAKE BEEDFFORtl &G I + 0 TG Nk
. YAANREsit A0t 3KF Y odzy |

-

&% Edit Parameter List: results { [é]
e Edit Farameter List results
This maps avariahle name in R to an RapidMiner Object supported by the R
Translation.
name of variahle tvpe
[graph HGeneric R Result ']
[spc HGeneric R Result ']
[result HData Tahle ']
‘ Q&dd Entry ‘ ‘ [;}Eemwe Entry ‘ ‘ @Ok ‘ ‘ xgancel ‘

A

Execute Script(RE UOQO30 A pgHAKIWDA TG o dzNTDZ .
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H
Foae UQQJ®Eiphgad?Z HjMUolj] GsEN otd®d [JOFMDr GAA K PH
. YdY oK1DZ A3 Y&K@ED3 E Ua
library  ('igraph’ )
res <- as. data .frame (spc $csize )
x11()
plot (graph, layout =layout .kamada.kawai (graph ), vertex.size =5,
vertex.label =NA, vertex.color =spc $membership +1, asp =FALSE
savePlot (filename = "clipboard" ,type = "png")

G o Gafvtt YH it KEKI3YDZ A IKEERRHAOg ¥ & K A

Kttt o

U £EC

Gezt N AocEUg@Ht K&IKBY B NOBEGHE Y SR ySIKD
. Y N 3007 iz stdzydlb & = & 2K Q@D WA DF SBHF3 = ¢

k] :1 {] inp out D {: res
{ inp ot [ (] res
¢ inp R (] res

Lo}
Retrieve Execute Script...
@ out [ g inp aut [
o ] inp aut [
R out :1
aut [
2
Got 3KUY ENOREQT oy RARBEBI gy o
@
) ® o
® @
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} 3 GoDBYAKOE oD o &f Kigrdplk COKGN K TPZ B+ o 3 K
Qg KoiA ddpia) AGKNIIPIK B8R + § XD KA GENEERIES ZE A T
HT KON ED KFH Y O KON @it GOREPE PUAVADAUKR AT Ot AlekTlo
(B)

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

OHZ 3pWAKUHEG

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

3t Y OH KUWHE @
Ut $o0 AY 6K kIZKPpe CZEMEHINEAT dDorES IN K g
Y o 1A B oFE K @I NKOBKIGA D . AR fCo2 BE1L ABp HUh K U |l
4 Zlibrary O(Fpph ) KA+ 3Jgraghd AGDEKKOM KiQ QiAcHt  dzY K A Qs ¢
. Yy @Dz

## 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( ) 1 S y £y y ),n = )

## 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 )

TOWt TPot+ AQl DDz dzK U # oK AE3itK D p & PAJG
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g2

. YN % DEsslizg K A|6f86t 0y oD 8 GDAD+ OF ++ 3F &K §e5§ 5 D&

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

class (g2)
class (1)
class ("foobar" )

[1] “igraph”
[1] "numeric"
[ 1] "character"

c Yy @K 3DZ KDXK U t3FKIDABNS + yaghElZ iNkofe 0 3 F [ A

- YNA

Vgt NO g&c O3NDz GA

GA

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

. y/BDz GHUES 1D KiZE O

Yt yio

p Ut ga 3JZKAQUKs gt A

## Summary, number of vertices, e
summary( g)

vcount ( Q)

ecount (Q)

dges

KgalO Kgglt
Ut o

SoUakY Apt DHOX P + GYEH NEU=LE ¥ KN A
Toe GOAHDXDPEWE Uk BFHKE DEGK &yl o yyRHD:

CeaTADY §HRo &Yl NKUH KPR EGORBE WED Ynivbe
gKog&e PMIGEAJRBIIHIPEA YK WK £FWoGH K@s F &fiG

. YHET GgY WO OFag A

## Is the graph directed?
is.directed (9)
is.directed (g2)
is.directed (1

)

## Convert from directed to undirected

as.undirected (9)
## And back
as.directed  ( as.undirected (9)
'E=((AB); (AB); (AC); BC)) Ut £a 3Y ERO . YgAo ulleEgioo Td#& 03

## Multiple edges
g <- graph ( c(

TOWt TPot+ AQl DDz dzK U #

oK AE3itK D P s PAT
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is.multiple  (g) iP.simple (g) UgAt No KgA Ut ged 3
oy 3o@Mo sOV0 GHK o33 DN akosey ¢ Wo  dzY Ks YK Fat GA
. YN3DZ dzY K 2

## Remove multiple edges

g <- simplify (9)
is .simple (g)

simplify Kgld KAGaAaNA 3Ypzoat UYIIOWONNKAD U0+ T &
. 003 YygteaNA Ot S TR

## Loop edges
g <- graph ( ¢(0,0,0,1, 0,2, 1,2, 3,4),n =5)
is.simple ()
is.loop (9Q)

## Remove loop edges

g <- simplify (9)
is.simple  (g)

Ut To0 T o pEKIFRAG A 3 + SzolbdrK DEERetARB0 A K3 E & Al
Qog GoA 300DZ AeKgHQDZ p + yeoqQrzfog Kae J

APYI®BQO0 o A 060 bA o @ U SEEKEES N K w20 g ¢

## Naming vertices

g <- graph.ring (10)

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

g
print (g,v =T)

3YREEHHOGAKIPHabDE F¥pP3ot KA Gt J &t gpt . Y3
Ko oprint o At Akt @sptY GQUDzZ . Os EYPPRzaREE o OF U3 dEs &
Go AdzS @ DE K BA KyBtgAG Yr ER O § N © e K 3 DEND e/ >pH

. Q&Y N3/8Z GaXij¥ 3yK#iDZ

Ut OKHH

UAKgo Ageph frfdla CKEey d KBDZ 4 PiFaplr AKYBEFAYKE e
t 303Hg 00 Ut .3y Bl DZKOGk & ClHEEE W DY 0D 3 & Kip K ¢

TOWt TPot+ AQl DDz dzK U # oK AE3itK D P s PAT



A U’ré'zUqu)f(g

Go A & ¢ KA DAZINKKIPS diEamhrezen w3 @ 3ERES U 3/H Koy
. Y3+t yDZ YNZ@ GDRUNFEO O

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

UyDm Il KA KgdzQo . E@dld dzGK A 03 K sedzy'# D GTHNERE & U

3Y  GoVIEN IDZy 3/ 1GNidy DAD Egd PNZBER  NiK Wogd 0 O K3 o

Cecil - Eugene & & K@ ¢ B2 daffdeip Diadiel - Eugene: Gordon U S oo sy OS &¢
. YAEY DZADarjel $Ggrdon Qecil - Gordon Cekcil - Eugene

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

Got .y & BIDEESDN of U@g U diy & ¥D olbikgEiZzo 4+ T A
. Ost ADAD 0 3IPYA YoKE of & YINAK YR st & AGafSoA" T &

## A directed graph
g3 <- graph. formula (Alice +-+ Bob -- + Cecll

+-- Daniel, Eugene -- + Gordon : Helen )
##" Arrows" can be arbitrarily long
g5 <- graph. formula ( Alice  +--------- + Bob )

.Yy DN b &g i o£GkEE gt OBNDE G AL

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

St DA AKAoKIak Jasitio AT %3¢ oNGEOMR 1dZY K Adar § 280U £K ¢ & -

t Ogdo GotheRP: t OEJID BPYURER @Y DR § YdzIE 0G ANDXKIS
% Foph@h@dgelist UAKgo Tioght YvCoRBER t g0 OHDXNE X B

. YN3DZ YK{ &t

## From edge lists

el <- chind ( c(0, 0, 1, 2),
C( ) 1 1 ) )

g <- graph.edgelist (el)

g

. YD K12 0 3 PHKEDGEE AAUggE o dz3 K31 AKX

TOWt TPot+ AQl DDz dzK U # oK AE3itK D P s PAT
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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)

B FY Ut o0 Toe Foey 3Y .Opst O3pKgl
C QYK @ & A YK

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

ADDP DA KeKoh#p3
st Ko Uk §. RO D VESIER daKiaNg DA K PR o &R ¢ A:
ditaofigme APD3 ct Ut & ol IOEYHR Geihpat DZSAEToh 350t YAQL
dzY KAGiaph t J¥ o F 02 Bap OGld0 Ayt g tdzyQlee3dkwvt ¥ K

. Q@ Dz

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

. Q0 &K 3DZ 4 3iyXKaeBJA KRigKo FTod DEAY 3

## 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/allicites.txt" )

-+

. YN3DZ Y kAgeaph. dafd.frabhd & OF 33 HZS0R KGR bt & o K

## And create the graph
jg <- graph. data . frame ( edges, vertices =vert ices, dir =TRUB
summary(jg )

Yot J ol p3 KaYAKA (ot Q8K £DY ¢vERg P08 BEAIK G F
VEOK& Kt 3 ODHNKZKa PBDA

## Save it for future use
save (jg, file ="judicial.Rdata.gz" , compress =TRUB

TOWt TPot+ AQl DDz dzK U # oK AE3itK D P s PAT
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Ut 3 &K QOKE U @Y
3dAREUD § 0 COFMK \BGEt A B dzZ a0 3YEt Ot p Ga Kl
. OBD20zt t+3 3dLgPEAIMAAs YYyQaYy!

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

AogEu Yt {YDGED . ooiiees U ANKo F& Rt 6EKgdgo 3
| o &t Agfabh. Gar U@P¥E KA GoKIljt gFTeaegy 0OSerfUst 3Y G
. YNNI B ¥EY Kb K Rz 00 &KADZ § KE dyr&d) 32 KHGGF dio Y § XKBZ2o G

- ## Add three new vertices

g4 <- add.vertices (g3, 3)

Cigraph.  par ("print.vertex.attributes" , TRUE )
94

DA o +d¥f g @PaEd ¥ B tK o GDK K0  oGK ddimgrinist 3y g3\rK Uogt
. QFEK GBXInGKOAR? KYY Pk K&K Q3NDZ GA y &KA

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

. Os 5 Kaligedddes UAKo KA A£Qft+3 GA 30DZ

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

K@K 2Kt 39 h-8t & U

Gos KD ApDGnKN e A +330 1@ B g D3+ 1 BA (G
CyEmE Qgt T o Kad. véttbrE A3 N @s YO ADAEKIEK @

## 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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Og @P) K& A K@F . &S P05 Yy HKa GFie GXREE NG KGAKEGEDEZ K&H3
. YAROK AddzE 0 Yy DB K a&&EQT &t FAK K o] Bt

## All adjacent edges of a vertex
E(92)[ adj (2) ]

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

O©3Ng Dz Goh EIJBUDIRKELAKEPIPIEREFESHF LW G PeD:
. Ot Y AEsEqQsyY FTa

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

## Incoming edges
E(g2)[ to(2) ]

b3 YBDPHt ¥t 3 EEI/ARERA Nagkaphe s B Ka ¢t A

. Q00gY 3tToada UAKgo AYDP3P BYGCOPEKGRZI 2f ¢
ADeNGIEt No K& odzKia Py NEDZE §

## Edges along a path
E(g2, path =c(0, 3, 4))

 YNA ygt NO ge&g ©O3NDz
Edge sequence :

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

Ut gaT-8s5 3

. YN 3 DZ Ay A5 +U A3k oN oGs ¢

. yAtgoh A0 N3 Udzik &fo WBAAxKes | &t . OstplotUA g0 A00 K

| o/ § @B A &0t Yt €A AOQ KO otkplpt Ay GApPY Qs
UAKDZD g dzazvA& B &gt By Ny NA Feplitag 30k BAIM K o

. YtY 0000 gt s EnkpgoEgryiit IAN & 0B + 4 KK &g

3YY oAAKRBPEArEIK A g3t &YaEish Opss3F  AitoTAlpEIEeK o g d U A |

. Os @A RIKZK &Kot UYtHY oKl BEbh Gi€y3l gkiAQmz p |

TOWt TPot+ AQl DDz dzK U # oK AE3itK D P s PAT



A L"J+é§gur<s§|y¢

P ©F RUKKEFESHHWN bPiscelesee) 2ABOAVWI Fe& + yarat 00
dzgyMKado t & RK CHEK UEXNEDDY WE Fi O 5[ vOz)Kedzop & qItDaEe dA
YDEEH EFELbA 3t FaYh adkSgn O35 GA AT 93

. YA dzY ¥ED DF K HEE D7 AAVK @HERWU IG DENES gl A
SoUa& dzf o F &G Al JHHS ®e | B W GER YRAIREERAK ¢ GO Wl
QHFME B GO WI NjK Wo 3 fo Kigpyg EEOZW  dzglll ez . 3yKmEt Y
G\t QRGO BAND t GADAE ¢g t K 31U &GEA3 3 MDiey
(o Uz Da oTEPIR W 4G o FZE\O&REEOY KGEOd E O &K BEKEZG 3 G
Jt o6 Doy 040 Bt 324 gz hbbygle.com A0 ADR ¥ Drddns + G @i DZ Q)| Dze
y BaOB /At T & GEe D T ep JODE (LD 3 K QUK S
Yy oAbz K @il Ko A EK K G Gizibbasi §ateee 2IR\@ GG Ust 3 Y
Y NB K dzQ|o FeNsEeg ad3E @ Os K DAt §keddzod A

## Create a scale -free net  work

g <- barabasigame (100, m =1)
g <- simplify (g)

3t No DA G40 GbA oRpd+is F6R GBo) HBetBE K olget 3 d
plot U AKawso[§] WA @ukhtermarReingold UP a0 | &t 3d 0ddfll QO«
Osdzy | dzY KA Q)

## simple plot
igraph. par ("plot.layout" , layout .fruchterman.reingold )
plot (g, vertex.size =3, vertex.label =NA, edge.arrow.size = )
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. Oyl GQlaga dzf HWA Ut fpiot g gt £AQURDG § &4 K-
## interactive
id <- tkplot (g, vertex.size =3, ve rtex.label =NA,
edge.arrow.size =
coords <- tkplot.getcoords (id)
. VADY | @K3DZt 3 4Ne 0OSe&gl(
tkpot N@TQ 3Y EYKUDs3 Ut g
CClyill rgPlet 3 T3t GA 8 AXKNgA WHIORG ] &Bf
## 3D
open3d ()
rglplot (g, vertex.size =3, vertex.label =NA,
edge.arrow.size =0.6 )
3 Y N @Gons=a y@ti Ay [BDisdryGls AP KIKIoEE 3d KA &KA Ut g

. VADY 3 KHDBH1333 Ut
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