RQCQ\V Ai\ Eu\erim _pm’(‘n/(ircui’( wses each ‘20\«3( Qkac-\ly oh(e

A Howmllon{an p}’c\«/ Gir ot uses each Verfex @ xactly once

((x(w‘(, '\( ciccu&-\-, v°=V,\\
Theorem:

®) A Cohn. qmv‘n hoas an Ea\eru'm drcwd

i ard only if ol Aegrees are even

V) A conn. gmp\n hos an Eulerian path
¥ and M\\\/ ;{f {2 N’g reeS Qe oo\o‘

) A weally conn. digraph hos an Eulerian circutt

W and only 1§ deq (v)zdest(v) for all verlices v
0\\ A wm‘(\y (ohh. &'\QV“P‘A \\M LN Ea\eru'ar\ Pa'lh

¥ and N’\\\/ \§ Ay (V) =dest(v) for all verdices v
X £or ok mest Ao, one of which has

Aeg “(v) = dos'(v) 1, and the other of which
has deq (V) =deq*(v) -1

Which oraghs have Hamiltonian paths/clocuits?
Many classes of oraphs do e.g. \f,\, Ca, Wy, Qn
Rul in 9eneral the problem is very hard (NP - complete)



§10.6 Shortes - pﬁ\k problews
For 1his S&C\'\m, G= (V,E) 15 o s'\mp\Q conn. (undir) qrapl,\

Each edge ee b has & we\‘aH' kl'\‘(e) (alweys a Pos. nwy\,)

Ques‘\“\uhi Giver\ ‘\'uo vv\\'cer, \»ka\ \s ‘\\\Q Y»\ur‘l[gy\' p,x\l\
£rm e To the vther?

% up the o

e of eacly edge

She “Qs\' (M‘\'h
‘G‘\h ()} "\ 1-‘.

Swme assibilitles:
o, b, Te3el =0
a,l,e, 2316 =1
o, be, T4 lx6 = 1Y
6,d,¢b, C, T 1134143+ =10 V shertest path

Nade cltn that Yhe shordest [M'\‘\ feam a e b
v oad, el



Dijksira's a\ooritam

Tnpn\- he\'g\\\‘c‘ Conn, Simple ‘jWPk G=(v,€) (all L. poJ.)
start vertex acG

W(n V) = lenath of the edge buwn,
W and v (0014 no sch edge)

Owt put: S\\w"‘cs\ V*‘\'}\ 0\\'5*@“@ from & 1o q\\ other vertices
Algprithm:

L(O\) =0 L(Vi): A\S'l'dh(.{ -((0"\ a +o V".
L(V):= 00 €ur all other S: verfiers ConsvAered so for
vertias v

S= ¢
While § #V

W:= o vertex nol in § with L(Jﬁ) Minimal

AA W T S

£ ol verfices v net in S

€ Llu)* wlun) (L), 2. passing Yhrough a

a\wes o §horter (ath
Yhen L():= L{uw}+w(uy) o V.

vedarn {(V,L(\A\\ Ve V% Ais\ ances from a X
V {or o\ verkices v



tx (cont):

L(e)=0 L(d) = o
L= Lley=oo $=9
L(c) = L(,%\"iw

TV‘U\VQ“{,\Q SG\\QSOQV‘SW\ Wn\‘?h\! LQ'\ G= ks\ [Wiﬁ\\"'(d 9rapl\}

Question: What 15 He shortest Bamiltontan Geaut of (52

tx: @ : \




Nating [ o) therg are € Ramilbaniag cireuils

(AN W TS RT PR T (T€ 4ine?)
a,%,4,¢,a Class ackinty -

&, b, a Cnish 4his examgle
0,¢,4b)a

<R)A |¥1C/q

QJAI C/bJQ



