Cuarrer {0
PxTis AND
CrRourTs

10.1 EurerIAN
CrrewtTs



EueriaN Crreurrs

A walk s an aHerm:fmg Sequierce of verhies and edops
V\ E’,‘Vz 6_7_' T Vf\{n\/i

(A)I'IQYQ. €{=V£\/i+1 and 'H'le/ e, ore Olis":ﬁ’lcf

An Eulenion. clreuit h a pseudograph 15 o wolk
thit crosses each edge exaclly once and ends where
it started.

| F o pseudo mph (G admits an Eulm'avt Circwit, we Sy
thad PG s guler{an.

Eulef s Pronow\ceo( Ot ler’.



“THe |<6N|cs1sf1lc annx-:e Pkamm

|‘5 It POSSxBle to toke o wolk,
Cross each bnol%& ?.Xac:t\ once,
and return o Where you S’ka&ed

The Brldges of Konlgsberg

Or: |s tu ‘S:Ollowinq pseudograph Fulerion?

Aswer: No' Each vertex reeds 4o have even degree.



CoNNEC’l'I VITY
wﬁ juSJc arqued ‘d'la‘l: Eule,nan qra'olws have no vVer Jcices 0‘? Odol O{P_@f&
What else? Ellm'an qraﬁs must also be conrected.

A pseudograph 15 comnected {f thee s o walk beteen any
two verbices.

Connectegl

not Connected




EuteriAN PoeupocRAPHS

[ueoREM A 0gra h s Euleran f andl Oﬂll{ i]c 't 1S connected
andm WF/'&X hos even o(egree.

Thoor. \ALo&rQod\t know  Eulevion pSeudongl’\S ove COV\Y\ﬂdEdW"Hﬂ noaidVethicaS.

Doy G is connected ardl has ro odd vertices.

Otart ot any VerkX, wolk seress an adjocent edgp.
PBecouse every verted is even, cant kep wolking. When
We un ok OF options for continuing, we musk ke \pock
ok starhing psint.

I e bhoven't used oll e&o&zs‘ then @m{ e process.

M treend, sice G i conneded, we con amalgamale. Hhuse
wolks wito one, LBlK.



EuteriAN PoeupocRAPHS

[ueoREM A 0gra h s Euleran f andl Oﬂll{ ijf\ 't 1S connected
de WF/'&X hos even o(egree.

SKQ*D?’QOOF(FLELKRY)S ALGdeTHM\- Pk a Sta(’hnq VerteX.
While the pszndogméfl hos ot leost one edge:
troverse ony edgg that s ot ou(ﬁridqz,

X

and delefe thot edag.



EueriAN PouposRAPHS
bor each. pseudbgraph, find an Fuleian. cirit f it exists.
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0.7 HamiLToNIAN
CyeLes



HamiToniAN Cyeres

A H&w{ll'lfoniarl cycle na pseuolografh 15 & wolk that visits
each vertex e)(astlg onee.:

>\
“j x pswdogmflt has Q HamiHmian O-jcle,, we Soy ‘U’UL Pﬁwdoqfaf)h

S Hami[{onim.

EA.IEV’ : eac.l'te,ol%e_ once
Homilton : each vertex once

Sir William
Rowan Hamilton



HamironiAN: Creres
Show Jcha‘f Jcl’le 7[;How{f\9 graphs are Hamil{om‘an.

In other Lords, gino{ o Houv\]l‘fom‘an ctjc,le, n each.



HAMIL‘mN/AN GRAPHS

e s that it is ensy o fllit o groph 1s Eulenan or not
To prove o graph 15 Hamionian, just find & Hawi[tonian cycle.

But there s 1o sy methaol for showing o, graph s riot Hawiltonian.
Tou could check all paths of length V[ Takes 4o long!
Bettor 1o use. Some, posic acts:
Let H be a Hamibtonian cycle n o pseudogmph G
® OEFVZ(‘W wrix of G hos exactly two edges

passing 'Hflrough 't
@_me O”I‘{ cycle corttained! H s H.



Hasseronian Grapris
Fove ot the guoming 3raplas ove vt Hareiltonian.

ST g
AT



Hasseronian Grapris
Which of the {:ouow{nq gra.pl'ls are Hamilfonian?
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Tue Perersen Graru
’Rzo?osrrloN. _ﬂle %Sm 9:’0.?/’1 1"5 P /l\\\

Not Ham{,fomun. 55 {f '3>/2

\\“% Sg
,P'ROOFf gauj r)"l 1S a Ham'l\J(oniaﬂ Q,\dc,lg, \ j/{
. A / SN
H must contain an eol%e, connechr\g 7& Y
the e and outer Pertogons, Say
15 ['_fom 5, ﬂC,e,ol CI‘H‘\.UK 5(0 or 58, SOL\1 5(0
But then 58 is not i ‘H. <6 89 and 84 are in H. See

f\low there are two cases {;)V ‘the, OJChef (’.d%t 0[" ()"{ at 4 :
Cqse, { 40 in H.

Inthis case, 4515 not in U~ L& 26 nH

~ Tb not 1nH ~T0 %79 nH

~The eycle 01984 U, contradicting fact .
Case 1. 4% in H. Similar !




Gray Copgs
We can record the posZJt\'on OF o rdfa‘hv\g po{vrlwf with a bt Sjm'na:

?rcﬂzmz A Smau ervor cou\ol g.l\/t loo {n?\fadop otl
~ ol 3 bits wrov\cﬁl.



GRAY C,Q‘DES

T F X ‘H’HS wan{ ‘to Vlumbef S0 ‘H’lafli OdJaCf,V\Jc t’eglons
differ Lt{ one bit

Af grS’t ot Obvious how 45 do this.
But: sucha rumoering s )us‘t o Hawmiktovon cde n the

n- cube..




