Ranood WALk
OnN

TrRANSITIVE GRAPHS




Qacg %nmmo\i
° e’m‘oo&:CQi“a &co'\ta . P‘peQCeak SLOQQ&SL'C Cy\acesse.) (ﬂm\tov cQaQns)

. Gnoug t@\em«a. (bascc o\epfmﬂfw.S

- %oup %Cmtn Lfd %@ﬂ&'\al’o’\.s
D\{hok f\ﬁ@(x\'(ms - )

C{eneno&) o()oaQ
Undxens‘mo\ @xc negc\kimsQiP Le‘rweeh @Y %?—W\C‘m‘c_
ﬁnopeah‘es' OQ o %l\c»pp\ o:mcl tﬁ\(_ \oc\nas’v*lm O;'g o

Scm\?oe aoondom waQQ om @,{5 oa/\opgx,‘

Fﬂam‘\ermm\(

&= W’E) C”‘Q‘h“b b om s cheve gf\qus, , 0V Diced nigh. |
. . Cmpmmao ate@_ : h%a?Q\ er\mc O,QQ tﬁe ’D&f\!‘fte& er\cﬂ t&e

o
Somme on,

’ (,Xn) sCaanf A om d om fwam m &G, o‘af\}'(?\n@ o\LOW, (SRW)

X »:. Wf\EPmmo‘g chsan nu@QL&m aQ Xn.



Ex: SRW

m




QUEST|ON |: RECUORRENCE [/ TRAN SIEWCE 7

/’WCW 1(9" ‘\OMO\OM wo&)Qc,\ -U&sa\— @c o'\c%)in WP\M’EO‘G aQ‘En?

Ly on 2 p 2" soyes Uac wolk s ncwf‘“c"w
]{POLVA ‘21)

L> on 23/ Z(: LY 4 ( @\e \JUAQ NS }‘\W"‘Sfenl>

3
LHoom T » ho (\007"\3661\">



Idean oQ ‘mooQ Qm @t S

“‘ iQ\Gf\
SR Y/ en 5
(e\- QQ ) i be A

0\\' eacQ S‘\&V.(exaQY)\' 'UUO‘C" X" o O>

5 fump o(rwouﬁ me O we@ pob o %
- a‘ump kow onds O fwf)&'\ pno\.pa Q‘T
One can pn ) & o\A[/anc& | %, oQ JfQL

w ol en @\M O 'Cs a Mankm Cheain w(t&
\'f\ms (\‘C M A o\oa\DCQi\rics

‘ 2l 2/~ L/ 2
h) ~ ) /\) /_\3 /—\)

C\__/ & J C&/ &/ ‘\—/

0 | |

TQCI\ s USing ﬁ,_ Oa/w OQ an%e G\M(TY\LCASJ ome  (om
Koo Bl

1%, ]
e D

l
" 3

o A t&a«\eemc , tet. 'LA)&(JL- S kf\G"‘SCCML )



5

And Qg_@q*& zenena() g\oﬂQS p

Lek B, = § verhees 1 I P reacle) \ao} p‘@d
& Qen%ﬁi\ < n}

n ° »- ] \Bnl :2'1‘-,

4 o, - Lo 5] G
T3 b n n-\
o n o - x\ ‘ \Bnl:l-f}fé*—-f:s-z
' = 3,2." = i
We ‘\D(® parove @;0\' Qm %enena(') “namsit‘c‘rve %orQS-

(tf?g SRW e G s necunnent) (3c -b¥n \Bn\scnz)

N
| * e | agww& ok il
q grodicdic
| ‘mo‘w\\'(& o€ tﬁ‘ 'wa.Ql( T

piemdnic paped 4
[99( %\ QG‘Q .



QuesTiIon 2. WHAT S THE RETORN PROBARLCITY AFTER N STEPS?

. -
O d

Fn P an = OJ 7 nc}unn PGO\QOL(({;L&\\

A
m 2 i Jezcd)do. L}
c(d) " 0 .
T T ey deces
n A
N )
m | ;. we kov&
l 9 5
P n g’ A(Tr*" (_3—) (l-ro@) hexroncnl'[aQ Ac«u;
n

,,,,,,, _ )
1 96)

eogen cm yonl ) =
. ¢ ) (t) SCQV \S\

S oven a@ conmec)rcck

*{ iz 4} €E , 9cé5,«1¢$}

- o, )

(Hu-\L US(, ﬁ“\' Qo'\ e vny
2 degy (x ) =

€S % :
(~ T

wQ\ef\C & {on Mo wom

sub seks "Q V. smd 0S =

4 ADS’O

.Qm TJ @=|

( Yoke

Ex: fn Z

”QO\ ‘6 c boumdam g\\

S

~
-~

—

2. 1E(s)) ma)



W(, 'thQ Poe @t QoQOmwm% team’e_rm /ob.«e Lo \(est:n'

KBC)O P ?;. <e'cn‘>L=:J (@ >0 >
T

L

f'\OpCr\l‘(a o€ @\e,‘ < R\)U - /,aem C\;{(_ gwar& pq&t‘l\\



QUESTION X3 . SPEED OofF THE SRW ?

}X,\] = d\(slromcc gf\om O o X,,,\ , \XIQ&LQ

Vi O L) 7

n- o

(f/:cistcncc oQ \Qc le-o . Is Q>O Q)

m Z . TQ& aom A om WOLQQ com be W&Qﬂ

X _-_-2'+----+%n

n
'\A)QCI\C 2\ ;] "/ 2,\ CC& MQU\M \‘m e""/"')

Hence Re  Cano oQ Qonec Brunere ben Lvab}

Ao 5 E[2) -0

—

n N o

om o\ &Cne Qor\e /\o% demahA\ cMyengence .

e (%)

n

> D “2erp speerr\

N -rop

Exencse: fnove &o\ 3c D0 o.lrv

'Q':""‘ E UX")) C . &i{pusi’\m \aegsw\:t’vwﬂv~
Ne> oo '(q_,

\




d
m Z /012\, ealw‘(\)apenw%.
Efx

“D—————-DO

5 - teao SPCCA \
—3
(/_"_—__L . ﬁ)e Qov\)c seen
ALNY Sl :
- —;) B E— fosili"\r:’ srceA

e
X
“C om0,

WLeapes qu—icoag LOMP;ME‘\

Rk Roppens om
Waet Hoppens on moe penend gpafe !

3 Qumckov\ \h ;\/ —> R 1] Lanmmdc_ Ce

3VLac 6\/ \"(x) = | ’ Z h
deg(x) (V})

&
LA

|

’Mel‘e‘\ 0’0«.;:

10



éxowqﬁpc_;v \'\.: C\'e, (Y aQMMg QMM@M(
on & y‘(") = >\x+r
oNn Z k('x/\a> - x‘a‘
o T h ()
= B ,
K
e S
-2 i ‘(
| 3‘2
s ol
@)
|
‘ .
2
2
/ y
-
_Z_n

hon om on Ce (>wvx CL'OMS

(1o ) o= (B0 "MM)

Qe ¢ MS\'D\M"‘

i uvc(&c Mo &‘\:2 :



CUAPTE R 1 . TRANS (v v e GRAPHS

1) DEFINITIONS

&ge EDaEsTEL, C.Qm?, 1] LG:ODS!L-RD‘IL&', Chap 1,3

Dee: AM s o pain G :(\/,5) '\UQer\c_ |
g 2V s am an‘oi}fm% set

i LE s o Sque} o'e {{7‘/3]

Pox,y e\/jzp&)

Noliakzm ., Fn %4 EV we Mni‘e_ 'x:(a = {o:,ta},
I? ey EE , we Say ®

a\- 2 amol 4 one meCag\ams, om d we.
/w'\_{le oaw‘a.

Nohce tQa\- tRe eol%es ane ummcem)'eJx (ocia ;%‘Dc>

Q_“;Pi TR. de%nee "Q o menlex 2 €V o delimed Eza

s+ [{pevs yun)].

We say bl & o roago‘é Pcmtl‘e (e Yoo €V dgy(x) <o,

g s ’
OeQ: Gwo opophs G:=(V,€) amd G =(V,E) ane isammp%&
{6 tgm.e W{S}.o o ‘bfa’ec““”‘ {3 N — V7 s. k

(_oc ~ g (m G} =) ('C{)(x)w ¢(:0) (™ (‘7))
In e case , we sagy tal (1)

S am s om orplism gxam G to 67,

X

D¢a anournom o-t e Ne fnescml'““f»‘"’\& O'Q (’,w o l:"th\rQu{c_ %M\,,Q‘s




:K_kl IQ Q ('smme\&Srm Q\ow\ G t‘o' &}/ mc_m Ae%&(an) = AE%G' (@(3‘))

Ly /I\ am I:j ane mo" L‘sm”\?Q&‘Q.

Q__ee: Am am%aﬁnmpuxs;m oQ G::(V,E) S am L'sovmmpgu‘sm @-’lm

& te CEocQQo

t\-,_g!' : Au.\' (&) = -{ Ml‘mmpaisfrns 09, &l %’l.Q.‘.-.*P_P_’Q axkom F\PQ\ASWS-OQ__C‘_C
(b es o»st.&\»@mwp oQ Qe ypowp o-Q tRe faer\m\u\'a.\'cMs oQ \l)

Exmp_?_g__:

G - Z;"‘Z j Q p‘u"(&) —:{ZL) k:;o‘.._m-\} U{Zl‘anﬂr:o.km-\}

wa\eAe’, Z(x)zt-n OW\O\ Rix) ==

J/d«'eo\naQ group Ug Sine "Zm\\.

i
_0_¢_E'. A a&napg\ G = (\// ) Eﬂmsdfe\ﬁ LGQ

E_li: Eqw:-fva()m}cg% , G lf\wnsih‘m ;Q tﬁ\c ouch.'m oz ﬂu\' (Cx) m
I tnms.;.{xmc. (As o Su\:%,.ouf, ,,Q the Penmu‘alcms og V) A«J-(cc)
ou;\'s ma‘unaoo«a on V 80\ (%E. Pt (<) ,x€eV (b- X = 4)(74.) )

Rk: I & s tranechive deg (x) does mot depemd om ‘x€VMt}~
L5 caQQe,o\ tg\:: o\eax‘.c& o@ -

. CAMLEY GRAPMS

Ref: [evows-reres , Secim 3.¢] [Sts10) [ e chwngec , Raplers 2,¢, )

Qf.Q_: gel— " Ye a youp Qc\' Cenr
’Ude Sw&g CQ\&% e S %emena.\:e.s r C@ t&e pma@oc_sl' suLcy\oup 0&!’"

Cm\'ovirmlm% S o P,

o S s o(ame_]im:c. C£ S";S L e se S (= s eg




