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Proof Writing Guidelines

1. You need to prove your assertions. If you are asked to count the. number of edges in a graph, you
must give the count and justify the count. If you are asked to construct an example, you must de-
scribe its construction and demonstrate that it satisfies the necessary requirements.

2. Use precise technical language.

For example, instead of referring to vertices as having “connections” say that the vertices are “adja-
cent”. Be wary of making up your own secret lingo.

3. Be wary of “it”, “that”, “this” as mechanisms to refer to previous parts of your argument.

4. Leave lots of space between problems for my comments.

5. Always include the problem statement.

6. Always begin a sentence with a word in English, never with a symbol.

For example, the sentence “d(x)> k by definition.” is bad. Change it to: “By definition, d(x)> k.”

7. Do not replace words with symbolic logic.

For example, do not write “x > y and y > 0 =) x2 > y2.” Instead write, ”Since x > y > 0, it follows
that x2 > y2.”

Another example, do not write “We know that |S|> the number of vertices in the largest component
of G.” Instead, write ”...|S| is greater than ...”
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Trees and Forests

•

Forests

,

an a graph ¥%^§T
• Tree a ¥4 forest ←

O

. Leaf : a vertex of degree I
. 61

Classing : Every treeis%I⇒
NITE

least two leaves .

PI : It P be a longest path in the T
.

* # ( I -11=2 ⇒ P has distinct

#IP
,

endpoints
X g

* congee
Induction is often a useful proof strategy .

B/c if T

Th m 1.5 .
I TF AE

is a thee A v is a leaf out

then T - v is tree -

( i ) T is a tree

( ii ) Any two vertices of T are linked

by a unique path

( iii ) T is minimally connected
.

C ie : Every edge is

a bridge .

)

Civ) T is maximally acyclic .

( it e ET
,

T te
'

contains a cycle)

* How do you structure such a proof ?
technically one must . prove.

.

CA) ⇐ Six times
.

In practice : Cd ⇒

.

CID ?Ciii ) ? Civ )? CD ←

•

⇒
a ⇒ an ⇒ Ciii ) ⇒ CD n CT ) ⇒ ED

.¥②⇐④ .
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Vi

cort.SI : T tree
. X

I z 3 4
I an ordering of VCT ) :

o - o -o_O V
I , V2 ) . . .

,
VW

to 5 such that t i
,

2 Ei en
,

Good ordering ? Vi has a unique neighbor in

5,3 ,
4,2 , 1)

{ Vis . . . , vi. , } .

PISS : By Prop 1. 4. I
,

we can order the
Gn [ 4th - - Vn]=G

vertices of T such thatTY
ordering ( v

, , Vz ,
. . . . ,Vn )

Gi :=G[ v. is , . . ,
VI is connected

-
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How do we know I Vite , w/ precisely I nbh in

"

÷÷÷÷÷÷÷÷÷÷:to Gi I exactest
⇒ cycle - Impossible ! edge .

Corliss : Let G be a graph on n vertices
.

G is a tree ⇐ G is connected

Wand
IEC G) I = N - l

G f
←

Proofs : G has n tert . ¥747⇐ :) Stops G is a thee
.

So G -

is connected by cleff÷÷¥÷:÷÷÷i÷÷÷÷÷÷÷÷÷
.

and St
. Vit ,

has exactly I nbh to Gi

init ' bytheandzeifgnywesdgebtfuined
each i for i > 2

.

→ ppse .

And Gn = G
.

So ECG) -

- n - I
.

⇐ :

"

G connected A GYnt.
Show G is a thee

.

Nts G is a cyclic .

. Strategy : by contradiction
.

That is : Spps G is connected A IECG ) kn - I A G has

% Delete XYEECGS. Repeat iterating? 9-6 .

Stop when an acyclic ,
corrected graph is

obtained aka a thee
. ⇒ ⇐ b/c part



n = Ivey

corl.5.tt : T tree
,

G graph s . t
. SCG) > IVGH - I

.

Then T E G § .

PI : Return to ordering rat as
.

.

in Cor I -5 -2 .

- V
, ,Vz , -

,

Un
Find G

, in G

÷
"t:÷÷i÷÷÷÷÷÷da! 3 I i - I I Cn - D - I

da CUD a SCG ) a went - I
.  

ad Gi CVD E i - I E WHY - I -

- Ico:::p:c .

Fact : Every connected graph G contains a

spanning tree .
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