
Graph Definitions- Short Proofs
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True

Ewalk W with endpoints v and w

If all vertices in Ware distinct ,
W is already a path

If W contains repeated vertices ,
remove the cycles

(to obtain a

a path from vow

· - --
v W

If there exists a cycle Vit , Vi ,Vit , ..., Vi , Vj ,jt

Remove the vertices Vit---Vi

Vi -11 Vi , Uj ,VjH-

Repeat this for every remaining repeated vertices

After removing all cycles , remaining walk will be a path
I has distinct vertices + still connects vow)
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False

·
But every vertex has odd degree

#

noculeion walk

(at most 2 vertices could have
odd degree , start and end (

True

Proof by using properties of a tree

Assume that G does not contain a cycle

=> All of it's connected components must be a tree

=> IE1(IVI-1

But each vertex has degree at least 2-=IVI
contradiction ! edges

G has to contain a cycle !
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Indirect proof
Assume G has a hamiltonion cycle

Resulting G after removingout would still
have a homiltonion path.

It's still connected !
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