
toGraphs

DetAn undirected graph G=(V, E) is a

non-empterofnodes/vertices
and a setE =2 zu, v3:4,vev) ofedges
joining pairs ofnodes,

exc ⑰ V=2A)
E =0

⑰-B V=[A,B3
E =24A,B33 =[[B,A33

⑦- -v =[AID, 4D3
1 E=2 2A,B3, B, C3, EC, B), [B,D3)
②

non-ex.

⑰- all edges need 2 endpoints

real-world examples:
- facebook friend nocageRemembersare
- blood - related

&Whatproperty would a relationI
need to be representable as an
Indirected graph?
Def Adegraph G= (V.E) has setof
vertices and edges E VXV =[(u,V):n,verS
so thatedges are directed from one vertex



to another.

- ⑰-E =3)A,B73

F
⑰-B=[(B,A)3

-relations are directed graphs
-functions are directed graphs
real-world examples:
- twitterfollowers

-transportation networks

·A-N

DetpataPagese-s.
contains no

-

Parallel edges:B or B

self-loops:*or



Det ⑩-
-

ut e =2u,v3 or e =
(u,v) w->N

· noces , are dentor ighbors
· in a directed graph, vis an out-neighbor-
ofu and n is an in-neighbor of V

· u and I are theexpints ofe

· hands are identtoe

letu be a node.

degree(v)
=deg(v) =d(V) =# neighbors ofv

=>[UzV: [v,u3t E31
-> o
8- 0850

for a directed graph,
indeg(r):# ofin-neighbors
outdeg(v):# of out-neighbors

ex
-

A.B adjacent

⑦- D, 2 notadjacent
A, B are theendpoints

-
ofedge (A, B7
A, E are incidentto
edge <A,E]



I is an in-neighbor of B
E is an out-neighborofA


