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HEIAS TF :1) 2EtA(g_star),2) Y (g Y), 3) (g _ring)

install.packages("igraph")
library(igraph)

1. 2Etd 2| = §HE 7| (g_star)
1-1. 91 J2fm) ekE 7| . a2 = X735}

g_star <- graph(edges=NULL,n=NULL,directed=FALSE)

1-2. = E F7}3517|
1) L E 37| F=7}
circle 29, 37| 40, 2t M - E A

g_star <- g_star + vertex("A", shape="circle", size=40, color="yellow")

plot(g_star)
2) L E of2] 71 7t
circle 2, 37/ 40, B, C, D, E, F = E (M2 X| Y| X| 243)
g_star <- g_star + vertices("B", "C", "D", "E", "F", shape="circle", size=40)

plot(g_star) # AEIE iz

1-3. 2= Q| Al Zts}

plot(g_star)
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1) M(GI %) et 74 =7t
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"B")

g_star <- g_star + edge("A",

plot(g_star)
2) M(OIX]) o2 7H =7}
TE (ACQ), (AD), (AE), (AF) & HZdt= A 12]7]
g_star <- g_star + edges("A", "C", "A", "D", "A", "E", "A",
plot(g_star) # AEHE Oz
1-5. Y EQYAL 37| (L E -, O X] &)
1) = E 5= 2ol
# g_star JefiZol =& =% =0l
£

vecount(g_star)
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2) Of| X| == =}
# g_star Jefi=Zol OiXI(&) =

ecount(g_star)
2. VXt e = 2HE 7| (g_v)
2-1.g YX7|3}
g_Y <- graph(edges=NULL,n=NULL,directed=FALSE)

2-2.g YO| = E F7}617]
g_Y <- g_Y + vertices("A", "B", "C",
2-3.g_Y Of Of| X| Z=7}5}7|

g_Y <- g_Y + edge("A", "B", "A", “D", "E", "F")
2-4.g_Y AN 23}

plot(g_Y)

.Y O = THE 7| (g_ring)

3-1.g_ring X7|2}
g_ring <- graph(edges=NULL,n=NULL,directed=FALSE)
3-2.g_ring Of| .. E F7}5}7|
g_ring <- g_ring + vertices("A", "B", "C", "D", "E", '
'g", "c", "c', "D", "D", "E", "E", "F", "F", "A")

3-3. g_ring Of| Of| X|] Z=7}5}7|
"B

g_ring <- g_ring + edge("A",
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3-4.g_ring A 23}

plot(g_ring)
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1L.H9ZFEE SHE/543
1-1.g_star 2=

degree(g_star, normalized=FALSE) # 2 LS9 'HZE A4
degree(g_star, normalized=TRUE) #

tmax <- centr_degree_tmax(g_star) # OlEXQ 'AHAF FE =432 X
centralization.degree(g_star, normalized=FALSE)

centralization.degree(g_star, normalized=FALSE)Scentralization / tmax # &73tel 'AHZ
3L S48

frocscoscoossas [[ center_degree_tmax(g_star)2 A& A []------------
d1 <- degree(g_star, normalized=FALSE)

d2 <- degree(g_star, normalized=TRUE)

( dmax <- max(d1) ) # 20 HBIE
(d<-dmax - d1 ) # 2 LY
sum(d) # OI2=Q Hzd F& zlf &3
# ______________
1-2.g yYd2j=

degree(g_Y, normalized=FALSE)
degree(g_Y, normalized=TRUE)

tmax <- centr_degree_tmax(g_Y)
centralization.degree(g_Y, normalized=FALSE)Scentralization / tmax

1-3.g_ring A2 =

degree(g_ring, normalized=FALSE)
degree(g_ring, normalized=TRUE)

tmax <- centr_degree_tmax(g_ring)
centralization.degree(g_ring, normalized=FALSE)Scentralization / tmax
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closeness(g_star, normalized=FALSE)
closeness(g_star, normalized=TRUE)

tmax <- centralization.closeness.tmax(g_star) # O|2XC 28 Salste =0t
centralization.closeness(g_star, normalized=FALSE)Scentralization / tmax # HstE
28 a8

2-2.g Y=

closeness(g_Y)
closeness(g_Y, normalized=TRUE)

tmax <- centralization.closeness.tmax(g_Y)
centralization.closeness(g_Y, normalized=FALSE)Scentralization / tmax

2-3.g_ring 2=

closeness(g_ring)
closeness(g_ring, normalized=TRUE)

tmax <- centralization.closeness.tmax(g_ring)
centralization.closeness(g_ring, normalized=FALSE)Scentralization / tmax

3.371 sd4d/542
3-1.g_star JEf=
betweenness(g_star, normalized=FALSE) # 2
betweenness(g_star, normalized=TRUE) # 2
tmax <- centralization.betweenness.tmax(g_star)
centralization.betweenness(g_star, normalized=FALSE)Scentralization / tmax # &35tE
'S B4

3-2.g vyl o =

betweenness(g_Y, normalized=FALSE)
betweenness(g_Y, normalized=TRUE)

tmax <- centralization.betweenness.tmax(g_Y)
centralization.betweenness(g_Y, normalized=FALSE)Scentralization / tmax

3-3.g_ring A=

betweenness(g_ring, normalized=FALSE)
betweenness(g_ring, normalized=TRUE)

tmax <- centralization.betweenness.tmax(g_ring)
centralization.betweenness(g_ring, normalized=FALSE)Scentralization / tmax

n. Yzt 42
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2. 4=
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1.2k
graph.density(g_star)
graph.density(g._Y)

graph.density(g_ring)

282
shortest.paths(g_ring) # 2 & 2t 229 el
get.shortest.paths(g_ring, "A") # AON 2 = A= 2
}

get.shortest.paths(g_ring, "A", "C" # AOlAN COHXIS =|E
(

)
get.shortest.paths(g_ring, "A", c("C", "E")) # AOIA C2 EJIX S

average.path.length(g_ring) # UE<ZA W 22 2 Hel

Iv. H{O| A5 AFEXLCO|E] @72t A= = HE/I =4

library(igraph)

1.G0|E E8{R7]
http://snap.stanford.edu => facebook_combined.txt It &

sn <- read.table(file.choose(), header=F)

head(sn)
tail(sn)

2. 222 H|0|H & J2j= YA o H|O|E] =Y = HEs7|

[

sn.df <- graph.data.frame(sn, directed=FALSE)

3. Al 43t

plot(sn.df)

4. 40| A5 ALE Xt 10} AEE AFE XS 2| B = (p. 347)

sn1 <- subset(sn, sn$V1==1)
sn1.df <- graph.data.frame(sn1, directed=FALSE)

plot(sn1.df)
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5. ES 32| A7

vecount(sn.df) # L-=° =
ecount(sn.df) # OGIXIS =
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V(sn.df)Sname # UIERA sn.dfol U=
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degree(sn.df, normalized=TRUE) # 2f &<

tmax <- centralization.degree.tmax(sn.df)

centralization.degree(sn.df, normalized=FALSE)Scentralization / tmax # &3}

T =S4s
vmax <- V(sn.df)Sname[degree(sn.df) == max(degree(sn.df))] # SHZ2&=II =
vmax

degree(sn.df, vmax) # vmax =50 HAHE 2t

degree(sn.df, "1") # "1" LEo HAAFET gt

summary (degree(sn.df)) # HZ HT0 st R

plot(degree(sn.df), xlab="AlEX 15", ylab="012Z2 HT" 6 type='h') # AI2XEZ
=

sn.df.dist <- degree.distribution(sn.df) # 2 0 st 22
plot(sn.df.dist, xlab="¢Z Z&" ylab="=l5") # & A& FLZo =<

2]

7.2
closeness(sn.df, normalized=TRUE)

tmax <- centralization.closeness.tmax(sn.df)
centralization.closeness(sn.df, normalized=FALSE)Scentralization / tmax

8. 37 3ed/5 4%t
betweenness(sn.df, normalized=TRUE)

tmax <- centralization.betweenness.tmax(sn.df)
centralization.betweenness(sn.df, normalized=FALSE)Scentralization / tmax
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Zh H 3932 544 £M4 20

g_star o Y g_ring
EE HE = =i BE = =71 = =7
A 1.000 1.000 1.000 0UE0D 0EIE 0.700 0556 0.2
B 0.200 0555 0.000 0200 0417 0.000 0556 0.2
[= 0.200 0555 0.000 0200 0417 0,000 0556 0.2
D 0200 0556 0.000 0400 0EIE 0600 0556 0.2
E 0.200 0556 0.000 0400 0500 0.400 0556 0.2
F 0.200 0,555 0.000 0.200 0357 0.000 0556 0.2
| sust | 1000 | 1000 | 1000 | o400 | 0384 | osoo | oooo | oooo | oooo |
9. €k
graph.density(sn.df) # & ¢Z &£ ¢& Jtsd =2 U= HIE
10. 32
10-1. 22 4+
average.path.length(sn.df) # UERI Z=2=0 st Ea => oo S ASKE AHZE Ko

A
10-2. HE2 Y EQA

sn10 <- subset(sn, snSV1<10 & snSV2<10) # 102CH &2 AIEX IDE 2= UHESA
sn1@.graph <- graph.data.frame(sn10, directed=FALSE) # _I2iZ 0Ol ZHge=z HEt

plot(sn1@.graph) # Al2tst

10-3. X|ct A2

shortest.paths(sn10.graph) # 0~98 ALEXS xH ZFZ AL
get.shortest.paths(sn10.graph, "5") # 581 AIEXet HZEE EE E=2
get.shortest.paths(sn10.graph, "5", "9") # 58 AI=SX2E 98 AIEX2E = H &F

get.all.shortest.paths(sni1@.graph, "5", c("8", "9")) # 5% ArEXt2t 82, 92 ASX2t =
a2

0B
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