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d={0:[1,4,3],1:[4,2],2:[0],5:[ I}
G=Graph(d)
G.plot()
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Pos={0:[0,0],1:[1,2],2:[-1,1],3:[1,-3],4:[2,5],5:[-1,-1]}
G.graphplot(pos=pos).plot()
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L=G.graphplot(pos=pos)
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G.get_pos()
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m=Graph({0:[1,4],1:[2],2:[3],3:[41})

m.plot(save_pos=True)

r=m.get_pos()

Show(r)
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G.add_vertices([10,11,12])
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G.add_edges([(1,10),(30,8)])
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G.add_edges([(0,1)]*3)
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G.vertices()
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G.edges()
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G.size()
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G.order()
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G.neighbors()
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G.neighbors_in() & G.neibors_out()
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G=Graph({0:{1:'x",2:'2',3"a"},2:{5:out’}})
G.edge_ labels()

Sl {X, Z, @, out} Llas 5590 (29,5 S

(@S 0 s3lazul G.edge_label(0,1) saiws 31 Jb & ooz s (3015 LS 6




31,8 G 4 dal> (0,8 bl
K=graphs.PetersenGraph()

K.allow_loops(True)
K.add_edge(0,0)
K.show()
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Sage.graphs.graph_plot. DEFAULT_SHOW_OPTIONS[ figsize]= [3,3]
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Graphs.PetersenGraph().show(figsize=[3,3])
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vertex_size=200 31,8 wly jmlu paad
vertex_labels=True 31,8 S woly s 093l ey 831
edge_color="blue’ 31,8 S UL &K,
edge_style="solid'(dotted,dashed,dashdot) S S Jhpb
edge_labels=False 31,8 S Jb 4 oals w83l
tree_orientation="down’(upleft,right) 0 K ddoy Sy
graph_border=false 31,8 590 (uiS Jo

talk=False Ko 9 b S ygue s Lawly oals o Lad




dist=0.075 Jb i oo dliolé

max_dist=1.5 Jb iz o dbialé pnfday
loop_size=0.75 4al> & lads o3l
dim=2 &3 Ja
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G=graphs.PetersenGraph()

G.plot(vertex_size=200, ...)
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B=Graph({},loops=True,multiedges=True)
B.add_edges([(0,0,2),(0,0,"),(0,1,d"),(0,1,b"),(2,1,/¢")])
GP=B.graphplot(edge_labels=True,color_by_label=True)
GP.plot()
LaJb o el
GP.set_edges(edge_style='dotted’)
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GP.set_vertices(vertex_size=100)
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W=graphs.DodecahedralGraph()
W.show(edge_colors={"red":[(6,5),(2,3)].(0,1,1):[(0,1)]})
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R=DiGraph({0:[0,1],1:[2],2:[3],3:[2]}l0oops=True)
R.show()

Q=DiGraph({},loops=True,multiedges=True)
Q.add_edges([(0,0,a"),(0,1,'t),(0,1,'y").(1,2,'2)])

Q.plot(edge_labels=true)
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E={1:[2,3],2:[4,5],3:[6,7]}
P=Graph(E)

P.plot(layout="tree’,tree_orientation="up’, tree_root=2)
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H=graphs.HoffmanSingletonGraph()
T=Graph()
T.add_edges(H.min_spanning_tree(starting_vertex=0))
T.show(layout="tree’,tree_root=0)
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H.spanning_trees_count()




q-has_multiple_edges() Tayla 4 e JL LS L

g-allows_multiple_edges() Tl sty 4 wis Jb wilgiw 1,8 L]
g-multiple_edges() 31,8 4l e slaJb
q-has_loops() Tayla dal> 8|, S Ll
g-allows_loops() Cusl disls dals> wilgi e 81L,S Ll
q-loops() 31,8 55 39290 sladil>

q.-has_edge() Taylaly Hlas 90 JL LS L
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F:graphs.PetersenGraph()

sorted(F.all_paths(1,4)) a3 0 Oldd b 44 1y La pus ales
F.shortest_path(1,4) ooy B 95 Cry s (0,5 0ligS
F.distance_matrix() osdy O diold oyl
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G.merge_vertices((1,4))
Craud i s Jb S 03)S puuidds
G.subdivide_edge(0,1,3) LS 48l wly 4w (190) JL o
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G.add_cycle([3,1,4])
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G.to_simple()
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U=graphs.CubeGraph(4)
U.adjacency_matrix()

U.characteristic_polynomial() S, s e glddox >
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p.adjacency_matrix(vertices=[2,4,1,3,0])




G.average_degree() 31,8 gl bawgin doya

G.average_distance() 31,8 Gl dold (1SSl
G.density() 3,S J&>
G.diameter() 31,8 g
G degree(0) (0 ely s gyt )oely 5 4y
G.degree() o9y pled dayo

G.degree(vertices=[0,1] labels=True) olgty gsla oy doyo

G.degree_sequence() das o OLdd il &g |y ols s sy




Y=Graph({0:[1,2],2:[3],4:[0,1]})
S=Y.complement()

S.plot()

graphs.CompleteGraph(5)
K=graphs.CompleteBipartiteGraph(9,3)
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G=Graph({0:[1,3],1:[2,3],2:[3],4:[5,6],5:[6],7:[8]})

G.connected_component_containing_vertex(0)

G.connected_components() ol glacdl,S coud
G.connected_components_number() o3 s slacd|,€ sluai
G.cycle_basis() SB1)S 55 29290 by glayes
G.cycle_basis(output="edge’) L2 399 Jhad! puws Gals GLéS g1y
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G=Graph([(0,2,a),(0,2,'b"),(0,1,'¢'),(1,2,/d")], multiedges=True)
G.delete_edges([(1,2,d"),(0,1,'¢")])
ol Jb ey c9d 4S
G.delete_multiedge(0,2) LSS Jb oS SL
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G.delete_vertices([0,1])
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A=graphs.GridGraph([5,5])
P1,p2=A.disjoint_routed_paths([((0,0),(0,4)),((4,4).(4,0))])

P1.plot()

P2.plot()
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G=Graph({0:{1:3},1:{2:1},2:{3:1},3:{4:6},4:{0:2}})
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G.plot(edge_labels=True).show()
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G.distance(0,3,by_weight=True)
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W=graphs.DodecahedralGraph()

W.edge_disjoint_paths(3,15)

e glagly b ouly bgs (e slapuc

W.vertex_disjoint_paths(3,15)
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G.eulerian_circuit()
G155 oly Oy BLE 53 (035 595 1 githead 593
G.is_hamiltonian()
G.hamiltonian_cycle()
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G.hamiltonian_cycle(algorithm="backtrack’)




