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Definition : A subgraph of a graph
G = ( V

,

E) is a graph G' = ( vs E)

such that V
'

c- V and E
'

c- E
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Definition ; Graph G' =( VIÉ) is an
induced subgraph of G=( V. E) if

V' c- V and E
'
= En (E)
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✓ = { a. b. c. d. e.f } ✓
'
= { a. b. c) ⇒ E- 1={2963,2%4}
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Definition : Let G = ( V. E) be a graph .

An arbitrary tree of the form ( V
,
E
'

)
,

where E
'

c- E
,
is called a spanning tree

of the graph G

So a spanning tree is a subgraph of G that is

a tree and contains all vertices of G
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Lemma : Every connected graph contains

a spanning tree .

Proof ; Let G= ( V
,
E) be a connected graph .

We construct a spannig tree of G by the

following algorithm :

⑧• start with an empty subgraph 1-=p

•• Pick an edge e e E such that e¢E (T)
Consider the new subgraph T

'

obtained from 1-by adding e

i. e. VCT ')= VCT)U=e ECT
'

) = ECT)U{ e}

④ If T
'

does not contain cycles set Ti=T
'

⑤ If there is no edge ee E s .t⑥@ and hold

then stop .



Now we check that the output of this algorithm
is a spanning tree of G.

• T contains all vertices of G

otherwise we can add one more edge
• T is connected

otherwise we can add one more edge
• T contains no cycles

by step 4

⇒ T is a spawning tree F


