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input -> D - output

ALG is a polynomial-time algorithm if
the worst-case running time of ALG is upper bounded by
a polynomial function of the size of the input.
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V2 ·⑧ V : non-empty set of items called

⑧ vertices/nodes
VI

⑧

① Vj
· eg , v = Ev , V2 , Us , Vg , V . vg]

Un

E : a (possibly empty) set of 2-item
subsets of V

called edges
e.g .. E = EEVV 3 ,

SV , VS ,
Er , Vs 3,

[Vs . VsS , Gus , VgS , Ev . vo33
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Two Vertices v and VI are adjacent
V2 V3
⑧ ⑧ if Evi, 3 E.

VI
e. g .,

v
,
and is are adjacent⑧

⑧
⑧ 2 VG B and Va are NOT adjacent

① Vj

Un
An edge c = [Vi , vj] is incident

to the vertices V; and Y.
e .

g., e is incident to Vs and Vo

but not V.
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V2 V3
The number of edges incident to a vates

⑧ ⑧ is called the degree.
⑧
VI

⑧ eg ., deg (v) = 3 dig (v) = 1
⑧

① Vj
VG

Un
A simple graph has no self-loops or multiedges.
-· -

X X
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A walk is a sequence of
vertices connected by edges.

Eg , v = V - - - Vy - V5 3
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length 5
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WALKS AND PATHS

A path is a walk where all vertices are different.

E. g ., v
, - 1- Vy-15 A valid path (length = 3)

Va
⑳ S

⑨

· . vo

7
·Vz

V7 ⑧

Y
· V6



Lemma : For any two distinct vertices u and v ,

thre exists a walk there exists a path

betweenU and v betweenU and v

Proof : Exercise
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A pair of vutices u and V are connected if

there is a path between h and V.

Va

us ⑳

⑧ ⑧ V
Connected

⑨
·Vz

V7 ⑧

Y
· V6

A graph is connected if every pain of vertis are connected.
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Given an undirected and connected graph onn vertices

O O

Maximum edges = " # complete graph

Minimum #edge = n -1 it the
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CYCLES AND CLOSED WALKS

A closed walk is a walk that starts and ends

at the same vertex.

&
disallow single vertices or single edges

A cycle is a closed walk in which all vertises (except start and end)
Va are different.

us ⑳

⑧ · Vo -v -v-m--y is a

⑨

V7 ⑧

·Vz cycle of length five
Y

· V6



TREES

A tree is a connected and acyclic graph.

⑧
⑧

⑧

O O

&



TREES

A tree is a connected and acyclic graph .

⑧
⑧

Not a tre
⑧

O O

&



TREES

A tree is a connected and acyclic graph .

⑧
⑧

Not a tre
⑧

O O (It's a forest ! )
&


