MecMaster University Math 3V03 Winter 2011-2012 Midterm 1

1) [12 marks] In this problem (and only this.one) you do not need to justify your answer.

a) Find the adjacency matrix of the graph below.
. Vo ,

-0 fo 1 i

i 0 0 O

i 0 0 |
o |

b) What is the number of simple graphs with vertex set V ={a,b,c,d,e}?

#of nonleret feirs 86 Licbvet verbies i« (D)= 10
H6l g4 le. UZLP'M with WG\ = EC{‘ ﬁ‘c,dtei i 21@ - [OZ_L] | '
oof sutuple ¢ /

¢) Find a simple graph containing a maximal path which does not have maximum length.
132 is a wagiwed P::H’ﬂ
\? b 3; it doesn't have  Macviein ,@wgﬁ\

5/- C{’[m ‘)a{-e\ l%kS’%_is &‘kép,r\

d) Is 2,2,3,4,3,4 a graphic sequence? If the answer is yeé, draw a simple graph realizing this

sequence.
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2) [8 marks| a) Determine whether the graphs below are isomorphic.

I 2L
g q

e

G as béf’ad:i’rdz as i‘ﬂf‘f’ig-g e gg,qiS‘[ai afe a{’j.s(i“aiv{f’ WQQFEM&L& s
withh  winion V(6D

His not U)R?cz(f:lire, ae it contains an edd szCQ& ((,2,%,9-,5“}
Thelfowe G is wt lsowople +o H
¢

b) Determine whether the graphs below are isomorphic.

1

. H b
= ,: 3
L 03 , =R
. ’ . 0 c ’ g (]
M l, v [‘ ’M@Mﬁ. Q‘) /

An mep(e ef aw \Sawi,ﬁ'ﬁ‘sm G2t s He l'a/?did-n‘em £ v(8) > V(x) a&fi‘mﬂ Qa. |
=1, $=3, £E\=8, §)= % £t =6, CaN=2, ,
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3) [24 marks| In the following problems you may use facts proved in class. In this case state
the theorem you use (but do not prove it).

a) A graph G has 11 edges and its degree sequence is 3,1,4,4,4,4,z. Find =.

e

Theorew = FTor every %mgﬂx G, 20{(“'\ = 2| el 6) |
Ve v(e)

B R R A e 2

xa—Q/

PREESEES L

b) Does there exist a simple bipartite graph G of girth 77

Theowews A gk s bapackibe i€ audl ouly o€ it g vo alt Gk

G s %L»\,UL +. o 6 ovlains o uder eg ﬁ*u@ﬂ’ﬂ F, Haeeloie
C s wot \o){ﬂﬂ-‘:fe ( nsiug = ot He -f’ie.flrem,w

¢) Does every simple graph with 423 edges contain ébipartite subgraph with 175 edges?

— c : 7 _
eeoren. Eueo5 Qw{)'lses.g %mpﬂ\\qms o l‘oipaé%i#e axxfoﬁaﬂx@e\ with ot Gead [e(e) ! &%,eﬁ_

2
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(Ea He Eﬁww . Q %MPL\ veiths ‘42? eoﬂgm confaing @ h}oﬁzré'kgmp{;
wth of lusd Q2 ﬁa(cdua. Béj ML% soue 04 touwe (whid coes nod
&d-w‘zrld\ b?p.a’@é@@cg\ we obiiy a bé}[)ar},_]@_, mbgmpﬂ it
EsY ngm o

~
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. ¢ . o .
d) Determine the values of n such that X, has a @@{@E\mﬁ% ma;l{fqges_ /-; Eﬁ n(: “
Clvew

r:l:]:d.f«‘,‘u.ud--‘. Led & be & t‘.ehheclecﬁ %MPZ\ (ﬂ\au é _/fms Cin E_LLQaﬂ}.acﬂ
Civeunt i€ aud m-ﬂa AN N
: K 15 conmecled Q’E{Q Cﬁagme o cweny teclx is =1, tlowclare
K, is coen AL n s oddl .

ga He %ﬂz@reu&f Jf(-“ hag o :(:,ugev\‘mf Cred (€ B (s Océoq‘
. ::____—_‘—'_—"___.—'——'——“——c-

¢) What is the minimum number of trails needed to decompose the Petersen graph?

et ol veréies

TLszu, E L-ej— G }Z% o CDL\WZC{-&;Q. HOU\EVMQQ Ca!f,'angk wff{’:\ @KQC"FCZ ,ZL\ .
T pininene mncber ef Lol that &ﬂce{url%e: G ois eax ALY
e Rolecsen m‘-;fn s Conneclecd, woubwiiat el fas O veckices ot
ol o&é ree (3). |
@6 tle Heorm, Hhe mintuu bt ber of ¢rmibe thet (ﬁaﬂup«w 4
is fao‘w?lf 0= S, :

Pr——
e ———

) Does there exist a simple graph with 20 vertices and 123 edges which does not contain K3

as an induced subgraph?

_ﬁaarm e tmeiwae [E@L a an n-verlee A-Seee &ib._ttp& t&&pfl ¢ ds

L1
1.
P For nelo die dheson fmp Vs Ll 4 RO-veckex A-Free ﬁﬁtpg Lios
6t west {Z—ffej = {00 Qd?gm.
’(Lere foce. a %mpa A Q@ el bias Quet (273 ‘a/,{bwa Cobaius o 4,EMC£45‘C&’(

.S‘abrfl waph  dssmorpbic fo L\
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4) [6 marks} Prove that the complement of a simple disconnected graph must be connected.

Soo e lilone Jo o cecounsciddd fwmwc,
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