Walf of Tt G is connecled = G has a wwwsasuimm

Severdl ﬁ«&%m Hhat construct the Hvee ww mc(?msw a &wm at
a Hime From G-

Lemmd I G is Conmneeted | E an &wo i Some, Ciceuit in(s
and B is G wih B deleded, then W s Cowneckd.

Root P Let G be comneded. & has alst of connecled
mng,smﬂfm il all The verfes of G. Let H be 8 Connected
Subgraph of G it allof &'s Vertina with a3 Tewes edges as
possibe. It W is @ immvi,? Ys 3 wﬂmss?wiwm.

HER T e - ,ou Tm2, B has @ eteonits et
E be an &Qm & cArewnt of H. Let I\ be H with E Lmﬁm\g.
the lewma ys R is Bonnected and has L less &m@§
H. But Hhis aombradicts Hhe fact Hat # has 3s Jew edges & .
Possible. Thevefore K s a SpAnning tee of 6.

Roof B Let G be Connecked . Let G hanve n vertius and
e mmwnm amd letr m=e-n+l .. For =201, m we
will owstruct @ connected Subogyaph ihoun G 4hat has all of
G's vexhes amd -1 edges . For fmovnéu i =G, Now Assum
H; rWS&,swiggu Joo L<m. R has e-i7>e-m=n-1 edges,
so th ion't 3 tree. Bur Wi s coanected | So ¥ wmust e &
Cireutt . Delede an &Mww n this clvoud do obtain iy -

Now H,. s G?S.mﬁ«&« has n Vverties @nd n-1
&Wmm‘ Tt con e showw That this implies b, is & tree. Also
we need to knsw Srom Hhe start Rat % n-1, and this needs
@aoo% ( induckion ‘.ﬂ«o&m S mwmw (ow Yo number of cm\/f@wwu

Reoot (£ ° WJ nducon ow the SF,\SSwﬁW&P decktzEs  Chrants
O% T u..% k=0 S Gis mfom\ m.sm, hency ts oun wﬂv.wssﬂfwinﬁ.

Asireit s true for Qﬁw\,%«‘%ﬁr with < ke civenils. Let G have e+l

ciranits. Use the temma o comstruct H by gﬁm_m,ro,m am edge From

sowe,  Gurcodr in &, Hoving Fewer civendts B & hence & has

a m&.???.?w Tvreg. K,w TOREEA -, Y%Nw,mm&mnm.




Proar (2) @w mdwelon on the wumber Qw; <®r.f.§>. :
Stavt up: C& was 4 vertey | hew & is A vee and

hemee  its oum wwaﬁsws@ “tree .

Tnduckion .m+mﬂ . Nesume each Comnected @&:ur
wWith W oor Jeer vevlices has 2 mmis?@ Hree. let
Gle a Lonnepled qvaph it ned U kices. Let X
be 3ny Vendex of & and et H ke Re M&Dm\&ﬂr obfin
Som & by mEWI:u v (and e m&@mm neident at x )

In geneval H need not ke cowneeied. (x could)
be An Ackewtation P ). So et H, Hy . H, be
~the %ﬁw\smim of H. Eachof the 8§mu§miu H; has
n or uﬂo\&mﬁ Verties. L@SB&.T@ méﬁ%cm y&ﬁ&&h&ﬁ Ir.
has 2 spanning Wee T, Next we show hew o Alug
these o A Spamning e for .

Note Hat He mmmmm G Hat are not in H
90 Jrom x 4o one of +the H;'s . Fartheo, if 2¢s 2
<®<L@K in IN. ; Hen Heve s 2 ﬂ.m.t; K—=2 (dince & is
m@ﬁsn%@/v and hence @ &mm X+ some verley in H;
Thus  T'is  tomstructed by mes@ x, eachof the I} s
and exactly ove edge X— some vecler in Hy S each ..

N &@mlu sovding A\l e vertias of &. Tis
ﬁgs@ﬂ«&v SinCe  each wﬁ is connected and Hhwre 5 A
ﬁm}m/ @9,5;/@ PIS in Qd.“ To .u.ﬁr.” iméccmer x  (hen C#] -
Rlsa T hgs wno Q,BF,%MV sinte edch :.M. is 3 Tree

dng A path 0at feaves @ T can never cowe ‘sdde.
(Yoo is ome Smu lﬂokv \:\&ﬁ%@\ﬁ 58 Mﬂ@%& Syeo



ym@DrSﬁ(ﬁrSA\“ G is Comnegted = &G nas a Wﬂwsﬁfxpw ..fsm@

Sevecal presrs  Hak  build the tree e fow m&%sw %
mw@m at a tme.

Lemma: Hum @ S OOSSOGW\&V s @ m&ow«mﬂf which
is @ tree buX wnct a Mﬂmss?@i«\mq.ffmf here (s
an mhrnwm\w.g G lbud st AAV so Hhat T with T 34k s
dlso a -ree.

Auﬁo&. @y : el 26 be @ajzmh\*mmw. & has mﬁo+ 8p uc«muwﬁm\uym\
tree
Srmggsw#@mm.ri,ﬂwn m>w&ow&~ur uuwm,uga.ﬁ@w

§m_<:u m%@nw as mzmw O,%@.s +ree m:.wwgﬂr Q%mu\ ﬁm.ﬂ iy
is & maxwmwal free n m\WM

m\,ﬁ_,s e mwms:?/qw Tree mev Foxr i
His wasn't the case, we coud use He lemwa 4o Constue
T & free with one move muwm.@&gﬂj Bur s
covdbvadicts the Fach Hhat T has as _sgsu ﬂg\mwm as msu
—fres m@@éﬂr of G- Thevefove T is 3 mwms?_mw&mn %mu.

Prook (20 Let G e conmecked. letr nitbe 0e vumber
of verhiees m &, For osizn we wll construct
,\/,OC,V mduckion) trees T, T .. T, so tat each is

3 subgeaph of G and Ty has exactly { edgesand i+4

vertices

let T, be Qny Owe vecrex From mu@ (His is e
M.ﬁ.glr CJUJ ﬁZOco.%a«. e WSW?PKOJ)W*\%V. %lwks S Ang, T
has been Comstructel. Now T has 1< h+1 Vertices, so
it isn'+ a m/uwép?u e, Thus the lenuma Qives us an mm.wm
E 4o add o T; ‘o make q;r.i untbe w&&wmm And +2 vevhess.
s

Since. T, has n+1 «@m&@mv.;\_m muﬁmss_,s/uwimmuwﬁ@.



