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Visualize Graphs Using NetworkX

H AT

JF NetworkX = #i 4t &

5
Qe
RELR=F WA ER#E, LREIRELE.

The eternal silence of these infinite spaces fills me with dread.
—— T MAHTF (Blaise Pascal) | SEEH R, BFER | 1623 ~ 1662

f_

networkx.draw networkx nodes () %7 =

networkx.draw networkx labels () HRINTIMARE
networkx.draw networkx edges() %%

networkx.draw networkx edge labels() RIIIBFRE
networkx.spring layout () ERMEEREZHETR
networkx.complete bipartite graph() BIEZEEZ/HE
networkx.dodecahedral graph() SIZ+_mE{&E
networkx.greedy color () #LEGHEX

networkx.star graph() ZHZ3E
sklearn.datasets.load iris() JN#i%dE
sklearn.metrics.pairwise.euclidean distances() ITEMIERKIEEEMRE
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TRE

RELIM BT A NetworkX T ILE, ABFIX, A1 networkx.draw_networkx() £z % o]
EFLEE, AHEEER—TXNRENBERAE.

A networkx.draw_networkx() 22 %I E RS, AT IXFIASE postEE P RMNEHRF. B 1(a) FIFH
networkx.spring_layout() 4B R EHE, XNREFEARERVELIREANTRGRELE L, &
WP REREE DR NXER,

1(b) WEEBMAT RABLIFNTFHR, XEAERRRBYELEREMN.

(@ (b)

B 1. {#H networkx.draw_networkx() £#E, HPENEBEHB

REg 1 2FIE 1, TEIEXEABAXEIE,

© i networkx. random_geometric_graph()QIBEHE. E— 15T a8, E-A5K
HERRIN,

O %A networkx.spring_layout() FABEMLBEHRR, XPEREEOEE—TH, B8
TEINRONFS (key) FFmALER (value).

QFH networkx.draw_networkx() Z#IE, #E 1(a) Fic. &% pos BHP ofE,

© B numpy . random. rand () 4 B REALEVE DT SRR,

O tim s mstrrsn,

@ =1/ networkx.draw_networkx() 2#IE, e 1(b) Fik. S5 pos O lmayss s
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import matplotlib.pyplot as plt
import networkx as nx
import numpy as np

# AL A
0O c - nx.random_geometric_graph(260, 6.2, seed=888)

# EREEEA T LA RT L
® pos = nx.spring_layout(G, seed = 888)

# A
plt.figure(figsize = (6,6))
nx.draw_networkx(G,
pos = pos,
with_labels = False,
node_size = 68)
plt.savefig(' ¥ a#fm, BEE XA .svg')

@

# BHRXTEME
@ data_loc = np.random.rand(260,2)
# BENLEOR B A R R E A

# AT EALE AR T
® pos_loc = {i: (data_loc[i, @], data_loc[i, 1])
for i in range(len(data_loc))}

# AN
plt.figure(figsize = (6,6))
nx.draw_networkx(G,
pos = pos_loc, Cg:)

with_labels = False,
node_size = 68)
plt.savefig( ' &4 &, KL% .svg")

—

R 1. A networkx.draw_networkx() %K, HET= | ClgbBk6_Ch13_01.ipynb

E 2 P 29 %) F networkx.draw_networkx() 4 §lfy5852 — 53l (complete bipartite graph) . xRS, i#
I3 - TR B A8, Bk6_Ch13 02.ipynb 24lE 2, REBMENEE, BARETES.
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@ (b)

B 2. {#f networkx.draw_networkx() Z%IZeWOE, TELBEFR

KAl networkx.spring_layout(), NetworkX XiZHRZHMPRMBAER. B 3 rrAE
BhEMNERHF. EAKBTT¥> Bk6_Ch13_03.ipynb,
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@ (b)

3. EBEmBMEESS

4 EH KNG T, BRTRSAHSHTRZIN, EETEWARBGRR. XNMIFXRBE
NetworkX, TEWIEI<EED,

Oy B RELITNBE S RGBS, NHSH 5 HTA,

O 5B 5 5 35 5 F & edge_nodes.

04 G.subgraph(edge_nodes)#i&7E&, sAFEHEM networkx.circular_layout()
RRTRFENREERE, BRAFH,

O 7 pos P AT A 5 HILARRIET.

Bk6_Ch13_04.ipynb £ 45 i BIM—NEET SAFRNT R, BARXMNELFES,
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B 4. BENHTRAE

import networkx as nx
import numpy as np
import matplotlib.pyplot as plt

# EE
G = nx.path_graph(20)

# FERAEMENT EFS
® center_node = 5

# FaTeTE
® edge_nodes = set(G) - {center_node}
# {0, 1, 2, 3, 4,
#6, 7, 8 9, 10, 11, 12,
# 13, 14, 15, 16, 17, 18, 19}

# BRAARE (BT ¥ E5U5)
® pos = nx.circular_layout(G.subgraph(edge_nodes))

# EFHEPH - AEEXN, TESHALRT
© pos[center_node] = np.array([0, 9])

# A

plt.figure(figsize = (6,6))

nx.draw_networkx(G, pos, with_labels=True) Ce:)
plt.savefig(' A% A& .svg')

AT 2. BEASIBEME | ©Bk6_Ch13_04.ipynb

13.7 s

5 o 948 3 networkx.draw_networkx() 2 % B B X4 35 St 4T 55 10 .
B 5() B BRDanRE, BT TRK/NIERE.
& 5 (b) IHE T 5= marker K8, U TV RHE.

& 5(c) AEEMET RAYIBU_I' BT REE.

m 5 (d) AR T ABEBS s BERTRHE, FENAEVEESTRRN,

Bk6_Ch13_05.ipynb #:E 5, REBEXMILRE R, BEAKBITFEI,
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@ (b)

5. {#H networkx.draw_networkx() #2%IE, &%

& 6 Frow i+ ZMH{FE (dodecahedral graph), F 20 M=, 30 &L, (FFEZ) NEIIETT
{4 (dodecahedron) 2#H$iEISZ{F (Platonic solid) f—Fh;, E3E, +mE&KEt2HHEE (Platonic
graph) 89—,
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6. ffMH networkx.draw_networkx() %4#l+_E{&XE, EEEEH

6 I+ —HAEESRMABT RNERARR, BREE—#XAT 4MIARHE. XEERR
MXrEREEEEE. XINMDERETHEEE, BARNHEIBEARXEEE, BEREMXE
gerE, FEEKLEmAGEfERD. B 6 XMIFRE NetworkX 77, AP ERBIEEE
B TEHIHM®E 3 FXEIED.

ORF networkx.dodecahedral_graph() flIE-+_m{&E.

O networkx.greedy_color() MW+ _HEH@HEZHMROEEZEE,
OB X HEmS, 0~3 BHH NG ARME.
OsmairBammens, ER1—15%.

eﬁ% networkx.draw_networkx() i+ _E{EETHRL,
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MR VAFE R R F WIRALFTE, E2BA, g REEHE L,

A K PDF >0 # T #: https://github.com/Visualize-ML

KA EEMIBENINY L A B sk——4 2 DrGinger: https://space.bilibili.com/513194466

KMARMITIEH, AHE B4 jiang.visualize.ml@gmail.com



Page 10 | Chapter 13 EIFIEI 4L | Book 6 (BIBHE) | SREH: MINHRERIINHSS

import numpy as np
import networkx as nx
import matplotlib.pyplot as plt

# QlET —EERE
® G = nx.dodecahedral_graph()

# RO FEEHE
@® graph_color_code = nx.greedy_color(G)

# wEme, {0, 1, 2, 3}
unique_colors = set(graph_color_code.values())

# Bt

color_mapping = {0: '#@099FF',
1: '#FF6600"',
2: '#99FF33',
3: '#FF99FF'}

# 5T RREANTT R BT B AT
node_colors = [color_mapping[graph_color_code[n]]
for n in G.nodes()]

e —0

# TELNERE
pos = nx.spring_layout(G, seed=14)

# A

fig, ax = plt.subplots(figsize = (6,6))
I~ nx.draw_networkx(
Gl
pos,
with_labels=True,
node_size=500,
node_color=node_colors,
edge_color="grey",
font_size=12,
font_color="#333333",

. width=2) C@Z)
plt.savefig('+=—@&HE, ZEFEA.svg')
%8 3. Fnetworkx.draw_networkx() Z#l+_E#*E, BEE@H | @Bk6_Ch13_06.ipynb
Sy 3j==
yAE i

& 7 Firor A7 A networkx.draw_networkx() 22 %) & B X0 317 254
B 7@ EXTHHABRNLSTE. BARBCSERAXY, BRUANEE,
& 7 (b) AE eSS hsv' IBELINMINE,

Bk6_Ch13_07.ipynb #xlmE 7, RIBAEXMILRER, BAKBTF .
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@ (b)

7. f£MH networkx.draw_networkx() #4#IE, A%l

pri e el

8 Ffro 372 A networkx.draw_networkx() 22 1 B B 32 £ M b 22 130

8(a) 2 TEAYL, BINEAWI D R/AZEMNKKES. RRESANLAERER, KK
BEE/NNARRERIER,

& 8 (b) WRIREEI, BREREBAT 0.5 HAEH AR,

@ (b)

B 8. EREHIERKIEBEMAE

B 9 () I AEREEIRR A MHERN M R REEE AR . XIBEMEX LA 8 (a).

A PDF XA EHEM, KA EWA T ERF EBNLRFET, KBNS UE LA S H ALK SRS 5%,
MR VAFE R R F WIRALFTE, E2BA, g REEHE L,
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9 (b) Fr~ ARRKKEEEMNESE. & 9 () XMRIKEBLEET. FIEERZ 150, —3%F 22500 7t
R, MENABLTEREHZ0, XEMSMESEE., Ay, EFEMENEZELZABREINALEZTEN
=/, SR2UBRENALNT=MA%ERE., MXIPHITE—HE 111354, B 150 x 149/ 2,

@ (b)

PDF

~ 00 1.0 2.0 3.0
Euclidean distance (cm)

B 9. RKIEEBEMHRE, 11135 MRRESNETE

Bk6_Ch13_08.ipynb &#m & flm 9, TEBIHI®E 4 RiME4A.

efrljﬁﬁ sklearn.datasets.load_iris() NEFHEEEEIE.

Omu SR HIBEFHE,

O/ sklearn.metrics.pairwise.euclidean_distances() it&E B KFEEARE.

O R REEEENRERE, XEAST—IRREESANBHNE.

OimEMEDHNE, 484 list, X4 list —#5 11135 X,

OnpERENASETH L HABREANETH, RRETSSHAE,

O networkx.draw_networkx() £%IxEE., 5% pos AF S BFH,; node_color
'0.28"REDRKEME, edge_color = edge_weights REINMEMH N ANNERE
edge_cmap = plt.cm.RdY1Bu_r & Eis#i@MES, linewidths = 0.2 & EBFEE.

OumEERBIH, HONEE (RKED) Bit 0.5 BHB. XAENERE—1FIE
list, FIRTHERE tuple, &4 tuple AWM TE, KER—FEHNAEDIT R,

(i J=: networkx.draw_networkx() £HxmEE, Fi@EidiRE edgelist REBIFEL.
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import networkx as nx

import matplotlib.pyplot as plt

import numpy as np

import seaborn as sns

from sklearn.datasets import load_iris

from sklearn.metrics.pairwise import euclidean_distances

# MRERUKES
8 iris = load_iris()
data

iris.data[:, :2]
T+ 54 BRI R B AR
= euclidean_distances(data)
JR k% BB AR T 7] DAA 38 T e ]

0]
H# O H#

# QELHAE
G = nx.Graph(D, nodetype=int)

# REBANKE, BIRKESE
® edge_weights = [G[i][j]['weight'] for i, j in G.edges]

# EASRAKENELMCELFEY
pos = {i: (data[i, @], data[i, 1]) for i in range(len(data))}

# 2w EME, frEd
fig, ax = plt.subplots(figsize = (6,6))
nx.draw_networkx(G,

pos,
node_color = '0.28",
edge_color = edge_weights,

edge_cmap = plt.cm.RdY1Bu_r,
linewidths = 6.2,
with_labels=False,

node_size = 18)

@

# AEFERGNY

edge_kept = [(u, v)
for (u, v, d)
in G.edges(data=True)
if d["weight"] <= 0.5]

—

# oHLEE, ARKKESATO.5ML
fig, ax = plt.subplots(figsize = (6,6))

— nx.draw_networkx(G,

() pos,
edgelist = edge_kept,
node_color = '0.28",
edge_color = '#3388FF',
linewidths = 6.2,
with_labels=False, Cg:)
node_size = 18)

% 4. Fnetworkx.draw_networkx() 4H%IE, REIDE | ®Bk6_0h13_08.ipynb
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o RlE TS =FR
AHRBNBOEAF AN TN R EREEXNEN TR,
networkx.draw_networkx_nodes() 35 &= ;

networkx.draw_networkx_labels() /0T S AR5 ;

networkx.draw_networkx_edges() 2& 3% ;

vV v v Vv

networkx.draw_networkx_edge_labels() 70385555

EHRE BT ESE NetworkX SEB, EE X ADTHIEE K

FRBNE, FRZE. @&

A 10 rXMBLEE, WTNE/NT 05 WIARMEREL, MNEXRT 05 NIAXRBERELEL.

Q\
o p

Ve N

|

|

|

v

|

|
' 2 g

B 10. FAEIBNE, FEZE. He

& 10 XMIFk B NetworkX, TEILEH{]—EDHrrE 5,

KAFIRERN, EHNEKRT 0.5 f9i8.

., OwEgmEFIFERR, EHNERAT 0.5 950, XK, BIRIEEGFENS R
4,

eﬁﬁ networkx.draw_networkx_nodes() %#T =,

@% networkx.draw_networkx_labels() ij]n%,nfih‘-\$

O B networkx.draw_networkx_edges() £%|%—Hi (NEEAF 0.5), His (BE).
KB (L%) HABRIA.
O 5 networkx.draw_networkx_edges () L& =HM (MEFAF 0.5), HEEXRHE

B, ZE A,

@% networkx.get_edge_attributes(G, "weight") fREVE G FrEHMINE,
AR PDF X 1B 848, XA EM AT Eia Easm¥ s, LMl E A% m 40 MR 4 k.
WAV FE R R F BRAAE, EABA, FIRAEEALL,
% B PDF Ut T #: https://github.com/Visualize-ML
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@ F networkx.d raw_networkx_edge_labels() HMHir%E.,

import matplotlib.pyplot as plt
import networkx as nx

G = nx.Graph()

# A

G.add_edge("a", "b", weight=0.6)
G.add_edge("a", "c", weight=0.2)
G.add_edge("c", "d", weight=0.1)
G.add_edge("c", "e", weight=0.7)
G.add_edge("c", "f", weight=0.9)
G.add_edge("a", "d", weight=0.3)

# K s RAA

# F—H: ANE > 0.5

elarge = [(u, v)
for (u, v, d)
in G.edges(data=True)
if d["weight"] > ©.5]

— O

# %M. ZIMNE <= 0.5

esmall = [(u, v)
for (u, v, d)
in G.edges(data=True)
if d["weight"] <= 0.5]

— @

# TEAR
pos = nx.spring_layout(G, seed=7)

# A

plt.figure(figsize = (6,6))

# LET R

nx.draw_networkx_nodes(G, pos, node_size=700)

# A AL

nx.draw_networkx_labels(G, pos,
font_size=20,
font_family="sans-serif")

ﬁej

# oHE AR

[ nx.draw_networkx_edges(G, pos,
(e edgelist=elarge,
B width=1)
# LEF T
[ nx.draw_networkx_edges(G, pos,
(£} edgelist=esmall,
width=1,
alpha=0.5, edge_color="b",
style="dashed")
# AATE
@® edge_labels = nx.get_edge_attributes(G, "weight")
(h) nx.draw_networkx_edge_labels(G, pos,

edge_labels) 8

plt.savefig(' TR#AE, TFELE . .svg')

KT 5. FEBRE, FELH. e | O Bk6_Ch13_09.ipynb
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BRREREFRZES!

11 %R 8(b) B EETRUERENERE.

B 11. ERESERKEREENE, RIEREDERE

TEBE®E 6 FREBIBG,

OpErRE®EE XORBNENELIER, SHEABTERINIDE— ERSER, 6
BHER XEABESAENEHEEMAST—.

OunpERBrN, BIXNRITX4.

O s i BT SR EIFET ME MRS .

O e/ SRR bR E .

GFH networkx.draw_networkx_edges() #Z#H{RE TXMiA,

GFH networkx.draw_networkx_nodes() & a, &% node_color AN T EE®
e,

A PDF XA EHEM, KA EWA T ERF EBNLRFET, KBNS UE LA S H ALK SRS 5%,
MR VAFE R R F WIRALFTE, E2BA, g REEHE L,

% B PDF Ut T #: https://github.com/Visualize-ML
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T+ 54 BRCEK BE 7 4R
= euclidean_distances(data)
J X BE G 42 [ W] LAA & TG 1)

H# O H#

A T = E
= nx.Graph(D, nodetype=int)

@ H*

# REAWARE, BIRKEEE
edge_weights = [G[i][j][ 'weight'] for i, j in G.edges]

# ERERLBEHEZME S F AW
pos = {i: (data[i, @], data[i, 1]) for i in range(len(data))}

# ABEFEREWL

edge_kept = [(u, V)
for (u, v, d)
in G.edges(data=True)
if d["weight"] <= 0.5]

— @

# W RER S

color_mapping = {0: '#0099FF",
1: '#FF6600',
2: '#99FF33'}

# S RKEANT R B B AT
node_color = [color_mapping[label[n]]
for n in G.nodes()]

e —@

# LW EHE, 28l%H TR
fig, ax = plt.subplots(figsize = (6,6))

nx.draw_networkx_edges(G, pos,
edgelist=edge_kept,
width = 6.2,
edge_color='0.58")

nx.draw_networkx_nodes(G, pos, node_size = 18,
node_color=node_color)

@1 —@

ax.set_xlim(4,8)

ax.set_ylim(1,5)

ax.grid()

ax.set_aspect('equal', adjustable='box"') (fgj
plt.savefig(' Z R _MKEEEE_THEE, ETLKTL.svg')
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import matplotlib.pyplot as plt
import networkx as nx
import numpy as np

# FEREANLE
G = nx.random_geometric_graph (400, 06.125)

# BB R FE AR
® pos = nx.get_node_attributes(G, "pos")

# EHARNHF
degree_sequence = sorted((d for n, d in G.degree()),
reverse=True)

G

# BERBHFH
dict_degree = dict(G.degree())

# BRXE#H, Wikdict
def filter_value(dict_, unique):

newDict = {}
for (key, value) in dict_.items():
if value == unique:
newDict[key] = value

return newDict

unique_deg = set(degree_sequence)
# BT R SR

@ 0 ——e

colors = plt.cm.viridis(np.linspace(9, 1, len(unique_deg)))
# R (Y R A

# A
plt.figure(figsize=(8, 8))
nx.draw_networkx_edges(G, pos, edge_color = '0.8')

# REEHANEGFT R
for deg_i, color_i in zip(unique_deg,colors):

© 0

dict_i = filter_value(dict_degree,deg_i)
nx.draw_networkx_nodes(G, pos,
nodelist = list(dict_i.keys()),
node_size = deg_i*8,

node_color = color_i)
plt.axis("off") Cg:)
plt.savefig( ' RIEEH AN EBAIESF A .svg')
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