
Graphic : A collection of nodes and edges. CT -_ (v , E)
We use V to denote the nodes

E - -
- edges. ①→

①-② V= {I , 2,3 }
(UN)EE or (v. a) EE.

% E = {G.z) , a. 3 , } .
( undirected graphs)

.

Directed graphs : ④→① (un)EE
.

④←① @ a) EE .

Exampled : Transportation Network
. e.g ,

nodes = airports

Communication Network

( edges = non- stop routes)

Social Network

paths .

A path F- (vi. Vz , . . ..

. Uk) in G- CUE)
.

is a sequence of
nodes where each consecutive pair Cui

, Viti) EE .

•Sixths . A path p-fu.ua
.

. . - ve) is simple if all Vi 's are distinct
.

conne-aedgra.ph# : A graph 6=6
,
E ) is connected iff

( undirected graphs) . V u
, v EV

.

there exist a path from u tou
.

''

FEIT
trees : A graph G - Cv , E) is called a tree iff
(undirected) G is connected and G has no cycles .

• Cycles .
A cycle is a path Cv , , vz , a . .

.
Vic) Exoafmp

where v, -_Uk and the first k- I nodes are distinct
. trees :①l③

claim 3.1 : Every n- node tree has exactly Cn - i) edges .

coast .ie#sooa a [¥
④-②\①→⑤r⑥

⑧ proof sketch : Given a tree

T , root ie at a node r
.

r=z . ② It
⑨ .

①¥④ for every node Vtr

⑤ t① there is a unique edge that is

incident to V and point to r .

⑧ ⑧
"
⑨ Parent. . Child ,

Descendant , Ancestor



Graph Connectivity and Graph Traversal ,
y ( undirected)

.

Q : Is G connected ?

A ,
Is there a path from s to E ?

Breadth - first Search (BFS) . ① ⑦ ⑨ ④
Depth - first Search (DFS) : ②L?③/ / I

÷÷÷÷÷:÷÷÷÷÷÷÷:÷
.

.⇐¥*'
as the first layer .

⑤
- as the second layer . Repeat this process .

S Bfs tree :
- This BFS tree contains all nodes

②. .?③ reachable from 1. (claim G. 3) on

④1¥ .

' 'l⑦\⑧ - Suppose (a.DEE
. .

page so of textbook)
- - - In the BFS tree

,
u is ch layer i

⑥ v is ch layer j .
Ii -j ( El. (claim G.4) on page 81)

of textbook .

I


