
Hint for problem 3

from Homework 3



Hint for problem 3 from UW-3

The idea is to use the theorem
about Euler cycle from Lecture G

.

this theorem tell us that an
undirected multigraph ( i. e may
have multiple edges between two
Vertices . 1 Which is connected

may have an Euler eg ele (cycle
that contains all edges in a graph
- do not forget that in a cycle
we may use every edge just
once
,
see beefwe 6) if and only

if all vertices are of even '

degree .

what it has to do
with our problem ? We
have 2k ( even number)
of vertices each of
odd degree
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6=2 . ,§ vertices ✓#@ 3k i

degrees in red 34
,

Because G has 2k vertices
we can split vertices in
two

'

disjoint sets A and B each
set containing exactly k vertices
( it does Not matter how) for

example above graph i 3 i

• - A ••J•-•
• - B ←•
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more generally if 34,

vertices are Vi
,
Vz
,
Us
,
-
. -

, Vare

put vertex with even index to

A with odd to B . Now



create a new graph G '
connected exactly one vertex

from A with a vertex from

B by an additional edge, for
examle

,
add edges Ch

,
Vz )

( Vs
, Va )

!

ivan
. .
.tt

or in our example ( New edges in Be
degpeeft degrees -11 It l

G
' tf torn

degree @⇐•3 Tree
It# degree

it I
Note that the degree of each
vertex will increase exactly by L .

Now G
' has vertices of

even alegre only Thus must
contain an Euler cycles

,
call it U



i. e the cycle U visits

every vertex once and uses

alt edges .

Now you
MET go back to graph
G for this you should
remove call New edges

(the edges we
, Va ) ; ( Vz, Vu) - - - ( Var. - i,k§

you have added Uber constructed
G '

.

Please think what

will happen to U when

you remove k edges !
You willget k separated
trails that use all vertices
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Group 2
add one : odd → even


