Magin 455 Diciretre. Strwdhwes

Brot . Paud Guanelis
T = deanitor G
Homawor¥ 2 Soldhons
1.3.1
| R —
|

3) ey T e a teee of order N2 2. Lefs C\f\mgtw veetex v Yo be
bur starting point . Since Tic oteee, ¥ g o connected g n uathy
fo cydes . So for any otner vertex We T (wadn we tinow) exizls since n22),
Mg existy a patin Tam v o ou say Py, ), Moreover, This

padn s wique i there wepe a ok\%%@rmt pady from v Ho U, Say PU w),

hen Foding 0Ly, u) Holowed by T(uv) creates a yde =

Now define two sy, -

X2t uev@ | PG i ot en legiin b and

N= 1 we V@) | PO, s of odd \emgfin ¥
Taen XOX =@ and eadn vertex of T e \ong s Yo ethac Xor Y.
Biting al vedices of T ioto the sets X au\o\ N, we see that ey
e_cl%c i wll e nadent to one vertex 1n Xoand one vertex (0 Y-



Sy the end vetices of @dge ¢ ave w, and Yy . Then gk ave pathhs Py )

3131
3) Gonted )
and PV, up) 3
examg\e U/&V\\

I, Py, wy)
\{ {

P(V, uz) {l}jul

/Luz

s eada Cd\cy, T witl have ane end veder in X and Alae ot 10 Y

If thae \ergta o POV, W) i edd, Then Yne \cvw)’x\n of POvwy) i« even | e

w6 X ten L,EX | and

A lenafin of P, s e, et lengin of Pv,up) i gdd i,

\* ’U\\Q x,j\\(\l\f\ ‘\lzﬁ\(

$13.2

|

—

6) \‘m‘)ogs'\\o\c (oo (Y\Ox‘(w} Q&%&S)
b)

e —0—9¢—9p—

¢) im possile.

e) —o—6—0—9—¢—9

—o—o—o—O0 ¢—9¢0

[&



13,1

2) Suppose T s aw epen nomleer & Q;L%&;, Lats S\W(ge‘(\/\ctr"( nas W yertices
- Treaby Tam 1143 (35), T conflging 0+ edges So n-l s evely | and Yis torees v
o Ve odd. By Tam (.1 Lg_oﬂ , Y aumber & vertices witin odd dagree Must e
aren . Than e maxmom nomoer o8 verhices Witln gd.d o\p_%ve,e s N| (ecause W % odd ) |
is \eawes one verttx of e degree,
<1 aadans of \eost ong vertex & uen dagree . O

5) Wis: G & atree i and o\ & for eweny paie of verices UV Thaveis eractly

00 poin From w Yo V.

=) S\mmm fnat G i o tree. Suwcm \0\5 o AN Thod; taaire. A3 o
paic 8t Vorhies W and\y whidn are. connected 1oy o AufRevent patlas, tay

0= U, oy ad Pyl - by

Then g, -V by byw is aayde tn G whaidn s mpossbo\e stnee
Q fateee €7 Tws eadn faic ot verliees U,V Wust e connecked \08 &
\LVi\(\N\L pat\a.

(=) Soe tnad $oc eadn aic o verbies | thave T gradly e fath
Rom w Yo v, Than G s connected - Mereorer, G \as o gydes = 1§ tnart
wor o oqde 0 Gy say Vo0, - o @V, T P a0 oy and
0y Van--0y ave two ditkueny padins from verkex v to verkex ap — €
s Qs a Connedred \ d\uﬁo\\c oych\l\, So O 1s o tree,

a
3) WIS evey votleat tn a tree s o ad vertey
Let G e o free and ey v e o wenlead | This Waang Tat digv)2 2.
Now suppose Wnat o and b are odyacent o v
v mayy have ! |
oma%m\i‘- y Taan 0wl \smwmmaw
Vechees b (i Wnqe \oxd Exeise #5 oloove )

Then vemoval of vede v wll indrease 1ne umber of ({){Y\\)O(\w\\‘s NG soVisa
QX Ve -

&



P4

3132

0) et T e a tvee o} ocder WY1, \U(,QW i \nﬁ orduetton on w

Bosis Sk SUQQ%Q,‘R Was  veeices . Than , since Thave e (o vetices of
degvee D, Hrw numbaer ot \eanes tquals

9= 9+ D, (dmokvs\'ﬂ Vi V2
: degv;)23
_nduchive Step.

jkduc\i\r&hgge\wgi> &Wosﬁt\/\m’v M atvee of order v-1 | denoked Ty, Fine
ARY o} \eanes eqinalls

vy (dmlv)-2) @
&g_(om\zs N Tany _
We W fhal ®) also gives tine aumiger of leaves in o Wree, oF ocder n overvedes Vit b
A Aiee Tn of & vertices can e Ynovght ot as a e Ty of we\ verices with
ong vaw Vevtex v odded Somepreve . We can only add. avedex v o Ty 10
e QQ\\MRO% was -
() AV 1o a feat of Tyoy
Lg% L aleak). Than ta Ta, T
verkex Vs a ek Vud Wiy not. ), | T
So The numeer of \cawres 1 | " j
equads e wumbger & \eaves i To-, given \osé ®  (don).
W) Rdd v Ao o degree 9 verkex in Taq

ut__.v

Than i Ta, wertex v is now a leat and vedex U hag degree 24123
So the nomser o leaes 1 1o = (Numbser of leants o Tae )

_

W\\ﬁﬁuv
= 1947, (a%kva~z)> +
duglv)23

0 Tn-|

e

T by ndudive Wypotaesis



8132

10) (cont.ed)
: (2* > (mwn-ﬂ) + (oluam-z)
;)2 S

W Tael
Sineg dglu)-2 =3-2={ i T,
Nohe! The degraes of thase
WRehiees V3 vernasn &X\dr\mr\%c\
\\’ Ty offer a&d&(\cﬁ U S0 We Way rewite s as  deg )23 i Ta !

= (Q* 2, (c\z%&vx\-27> Whidnis () (done]

&aa(v‘)ZS
M Ta

Now s sum includes dag(u)-2 st deg(u) 2 3

i) Nad v o a verkex of Tao wifln disg)‘rec >3 &
(Stenilar Yo Hn e Aot ) ‘*%\\« V

flumbry o} \eartq W To= (number of lewes i Tt ) 3 1

Ar ;Q3
(24 77, (a®i)-2)) + ((dgrn) -2) + |
| ‘*:3%“:?%3 1t )

- 2* Z (MK\)Q-Z) st o T ,Wu-
dey)23 hoss despree > 3

n Tn



Pe

81.3.3
2\ wWis: R %rw\(\ s o Yree & wnd 0(\&\6\% T woanecked and, Wag W\z& one
SQQV\Y\V(\%MQ,
() 1ed @ e atree . Then G s waradied by dafiniton. Rlso G @ q spanning
Tee of dwelt. Sine any o vertices U, ve G ave colnacted \”YS oW g A Pod\/\ ,
G oust e A dnigipe saning Nree
&) b G be a onnedd ﬂ“?\'\ wit\ a WG SQQ\/\V\V\% Tree, say T.
SqQose oy contrdiAvon thal G s adt o Iree, Than G walvatns an ge @
o) & not in T, St 1 & U spanmng Yree & G, Thue etisls a

parin from W Ao v i T, say P Up P2 gy Now W we add edge e o
Qo&\(\?, M\(\M&%dﬁi

Ve

P2 S,
Neﬁm\w& cdaim trat be can R aneting S?‘&N/\i(\(i\ Yree T of G
led¥ T=T+2-2 , whare o it any Qd% i P ey sup()ostré s The
w\csc adyocnl Yoy, and P, .
New T e o ree ecawse s connedied, andl conffans no sydes ; by @nSuchon
i ontans all vedtees R & and iy dibkerent fom T s £¢ T bt e
S we \nave o disnc 5Qohvw\\\r\3m o O, ontvads c\\r\g ouwr asoumphon — <~
Tows G R o tree.
a

4) ey Q Y @aneced and & an edge of G WIS T @ s a \ndge § aind oy o
WK N vy S annin) Wee of Q.

=) Sppose e € 16 o \/)v‘\ckca&. Sag s nadant fo verlices Uwond v ek T be
angy spoiieey e o Gl So T indudies all verices o8 G Bul € isa \OV\‘&%& VUANS
T ¢ s Y (m\\j edgr G wnraing verls W and V,so ¢ Wwsy he in T

(&) Sppose Tak € 15 0ok a\ovdge Thts maedins Thad | & U, v ane the endt yedizes
o} ¢, tihan thare s a0 patinfrom w o v aoh contining €, so vt is 4

qu\i(\cj Yree of G tinad doks not contann e (wﬂl\YZkPOS(\\\/ﬁ} . 0



(One (\)css‘\\n’\\\\@ ]
(3a,0} 2

(NM),L;

(3vdl, )

(1d,e%,3)

Zq\mﬁs)

1d.9%, 9)

(1,39
k,9)
(1&,&73,\0)

Pt



D Unoose verdex a
(30,0Y,2) < mio vt
(Ra,d%,4)
(Ra,ef,?)

© ook \Rvdex \o
(16,4%,3) < mn
(3b,c85)

%) st vertex d

min: (248y2)
@) Unoose wevtey
M (§4,e4,3)
® Unwose verker
minc (14,91 .5)
@ Q\l\oost,\m\—uca
o (3 0y ,5)
@ daoose  weytex C

Now ey vedes in & Was \een dnocen |, sowe wnd have.



(© vevtex &
(3a,%,5) < wmi
@ vertelly
(36,05, 1)
@) varkx e
(1v4%,2)
© vetex §
(1egh,4)
@/) \rﬂ\(\ﬁ( ﬂ'a
(5%,1Y,6)
@ vevlex 1
(?f}.\zxi,ﬂ
@ vevkx
(3g9.¢§ %)
® verte ©
({add,\0)
) verkex d
Cwnd Nve

v



