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Exercise 1 DUFOREIC, EOEBEBD 2L W0IRD AT TELTUILL,
o 54t (Taipei) O RXEAHOM: (degree-centrality) 1EW < & 2%
e 7Y x (Algiers) & A Y34 (Mumbai) lOREASAZRIZWL &, ¥, ZhEFETLESX

DRI D 2 7
e TRTD/ — KR7EEOHBISBERRZADS B, 7L/ X7 4 L X (Buenos Aires) = EH 3
5HDIFNWL DD B,

EHEALZ I, EREOXy b —IEEERSLT WS EHEIITTTICRIATEY, AVI4 >
TAMEN TV UToa—F2HAVAUL, D%y F7—2% RIHAALZ ENTE 3,

*I https://indicatrix.org/overanalyzing-board-games-network-analysis-and-pandemic-482b2018469



# 2y b= %FEHAT :

library("igraph")

Graph <- read_graph("http://files.indicatrix.org/pandemic.graphml",
format = "graphml")

# TyPURMZzWMOHT :
Edgelist <- get.adjacency(Graph)

# INILEHRT !
Labels <- V(Graph)$label

# LIT7Ub:

Layout <- cbind(x = V(Graph)$x,
y = V(Graph)$y)

# ho—:

Color <- c(
rep("blue",12),
rep("black",12),
rep("red",12),
rep("yellow",12)

# 7Ov b

library("qgraph")

ggraph(Edgelist, labels = Labels, color = Color,
layout= Layout, directed = FALSE,

vsize = 4, esize = 1, edge.color = "black")



FITC, &/ —Fhxy PV NTEOREEETH 20, D DHRDHTH L2020 TE 5,
WD/ — FBHDNTH 2 0% 0T 5121%, qggraph 2%y 7 —3 D centrality B#Z HWIUR
Ve ZOZLIZDOVWTE, BABTHLIERILITR D,

Centrality <- centrality(Graph, all.shortest.paths = TRUE)

/ — R38E (node strength)(XE r I N2) 1k, 2/ — FICERINTWAR Ty YDEARATFL
72HbDTHb, ¥4 7 3 (Miami) ./ — R5REIX, DINOED TH 5,

Miami <- which(Labels == "Miami")

Centrality$0utDegree [Miami]

## [1] 4

WTIEE (closeness) 1%, IRD X512, %y bU—2ZDHT2O0D )/ — RRLOEE IV (close)) 2%
FELEZHDTH S,

Centrality$Closeness[Miami]

## [1] 0.005291005

BRI, ENME (betweenness) TH 25, ZIUILITDLSIL, TH20D0D /) — K, Zofid/ —
FRLZEIRONRAR (0D, RED) SR LI OBREOHECHET 20 2HELEZDDT
»H5,

LENSDIEEE LD XS R TAEATE 2220 TOFMATIE, XD URL » 5B BAEETH 5. https:
//doi.org/10.1016/j.socnet.2010.03.006


https://doi.org/10.1016/j.socnet.2010.03.006
https://doi.org/10.1016/j.socnet.2010.03.006

Centrality$Betweenness[Miami]

## [1] 42.81905

Exercise 2 TN\ a2 (Bangkok)] ¥ 7+ 5> & (Atlanta)] ¥\ 5 2 #HiOHLMEZE IR L & 5,

Exercise 3 X, BN, Mo ZzhZzCO WT, BHFOLMNR, — F &b DB TR
J—FEUYRMLL &S, B, B/ — FBMATHLINTH > 72358101, ZRb%ETRT
VX METBZ L,

Question4 53X (Lagos)] &5/ —RDRZ 7 AXY v 7 FEIEWL 5552, RZ2H
WTIHET 2 HEZRLTUIL Y, 4B, FHEOBIE, dDorFIv sy - R—FZ2HWV3
Z¥,

Exercise 5

DAY M= DRE—)LT =)L FEEEZFHELREIV, 203y P =21, AE—LT—)L
RAY FT =22 W0WRB7E550, BEZI0VWZ2DD, HEVIEVIRVD1E, BOXETH
BHLTIEL W, B, ggraph %y 77— D smallworldIndex B GElicOWTIX, L3I ZDA
XEZRLUTELWY) ZEHREICHNT O DR,

BT &35, ROTANZAREIEL TR TOFHIZOWTABEZREE TS 8TE 3,

Red <- which(Color == "red")
Centrality$0utDegree [Red]

## [1] 234564254543

Exercise 6 VAN (AT ¥) T, KRE, #lE, BMEoFIEZHELL S, YOV A LR
DB ERIZE N D725 D D2



