b Lectwre 14 EN.553.344 me. Luavo Rz

Toaloz . = what (f m m?& rows) uub\ad’ 1"; too IONOOL?
(_> ara ?@Lé[wv&uclg '. E;am_‘)@\omg

+ We wdwstord  Hu d«'ﬁumf wouy s oc ra‘}&/
Con be @evmrbcd)amd we  Knaw to c%m@w

clable NN,

L i> but  whot I\: VV\(©+§@F@, @@WJ

&) o\r’ wb\anL 1'{ ('Jr ,av ond T oo+ have

gmuggh resurces fo feoum,  on 14’7

For i): com we wuoswe how cloge fwo [

g o o Lo gl
oue IE we cow\.’ omd. z'? e NN s comflimove wrt
u's mrﬁ'(cl Haem we are qood . GL)

(,U[/\Q,-[— does ["P meou W@VG‘L&S o be C[OS@,.?

C’V coV\:VE’)f%uAUL To & Comwimomn ”VV\L+ @)



For °2') com e SOVW\fle qu,%m‘zat7 C’>
(7 rovdenvwv %rou‘m?/. woole [

We howe wore Wsﬁoms o oms were L Lef's
fole ¥ o ong at o time .

OL) What does & mean f“"— 6rq91@15 fo 6t close

We owre 5‘{'&‘]'\—5“1‘&21/1/\5/ Vmﬁlél'llﬁ"'s +he Pfﬁ’
\/ou’[l'ﬂ chsqxc"[*(uc (S Jr@\a:/’ we.  considir Y&P&S

3% 1 Qaﬂkad eﬂjiia pls hmve,&
vvu[otr oherv\ bwhol/\,s or CQ<MV@[ %wae,
somulour @ﬁ%safgk cwumfs

(«» o [t mussured usl’v\% Momomwvz@/ulsm
domsities

Kicall {mvvv Lefure 11



(DEF) xrox(L@u homea/mr(z&k'svvb . let B¢ (\/,6) A
Fe (V'/é‘). A ?\OMOW\W[}@W% fﬁ’b""\ Fode G s
o mop vl v

\

("'O) €€ T (), v()) €€

Le. ) [,\omovvw‘;&,«’sms ose a%aw/\ué/ 0)7’83%\/(:/3 vvo)og
\

€.®- : F 1 G
AN
. @/@ C




a ‘%ﬁ
&

wit ] dunote, “)’6\@ tofol nwm ber O]E VOWOWV%\A'SW\S
.Rrom F 10 & hOW\ CFJ 6:\)

(DEF) Homo mor s m. Msn«:) e fom. dw% from F 6
dinckd £ CF 01) is -

/

‘f:“:lﬁv) = hom CE&,)
[V,’V’I



=) For oo, we wil sa?; tuo m(;»&s Gy & o,

are close Lf\:, for all wme ifs F (Mdbrlfﬁc/\(ccﬂ/umw%-
Jd opﬁ\s) w/ ong ﬁda{, Ogev noole. Pou?f A 1o S—ef

Ioofs / ‘t(FIG”) N tCF(&Z)

- vaxv&faud' @V‘QP@L J—QWC&S X

%faPQ\dAS ( Lov &iﬁ/ %863/ Bq@f/ Vesete bl)

200 &~ ovmiords
CD@F) Let (Olr\,)Vl, (¢ a V’O\P—Q\. Se_w@ Sf(ACﬁb
frot  lm t(F,6,) eusts for oll  wohfs T

n=> ARA
Thim, | §4u's sequimie (8 CdAVUOOW/OL amd 1'ts
Ve, s %l'vej/\, o 61’(:1?2/0"1,.

(D@F> A rap@\cw 15 o S VVLL')LVI'(L/ 6001"6&&/ WUl S~
rouble %umc\['l'ow W - CO, ']Z I fO)’]



’[.e./ it s a founded Kerng!

The easiest w To Thunk gg o mP&QV\/ S QS
e ropQA withe o wncoonTah B owum ber o«[?
(@s w € Co ) } omd. ed%zs Cq/\/) Wi,

W(q,v): ‘Q}(P ( Cu- v)z)
62




(DE/F> %ra,[)l)\ow hamomcr‘y@wém d.wsﬂ—%

The o(,e/vm{v?\ G]C howxowwoﬂmms frown q;‘mp& w»oﬁf Fe [VE)

to o Q(QRQ"O“ (s odanottd t (F w) amd defred o
!

pew) s JfTTT W) T d,

Co,17"! “wee’ eV’

I[ Wlu,v) <& ¥V u r t(F, W) can G ¥erprefd

/

as Efobaér'h‘ly\ of sompling Jhe wiohF F from

B oropbon W s Y
&
n> o CGnln 15 a conv.
t (p Gn) — t (F,w) <=2 ;)‘Va[»Qp SeQquaermte w/
¢ F hvvwF W
63 Gig, W

.
P S .

.....

(a) 50 nodes (b) 100 nodes (c) 200 nodes (d) Graphon



Gm wWe wuosure how C/;OS*C'—FLLD/ Zouf%@ WS

ore 7

Whale, ‘{?U:[&> ves as o way To Ofﬁf('vw, com -
V{’J\fawvu_) l,'/’ 1S QF{\WH fo wse L“]’ +O meagure
0 distomce  bedween rap&s)qs we 'd  rowe

1o (;oumVuC[’C ﬁCF/ Gq) & «(:(F‘G-L) fo«r ol WU?LI"LS
F.



P Cut distome {or raphs

O 6%\11%& G A G wHL some n & sowe nde
ets YV (ce , same  modt Ionb(;/(mj)

We o&%(ﬂ& o detamus!

Livarme of edit distoma t dy (6,6") < 1A Al
w e A, Al are  Hu @MW&%&!‘(C[) OLCéJ‘O‘CWaés

|
* G @

Cud distomn.  dy <lA-0"lg

whire . lla rs o wt  vorm ¢

[ 8llg = max /g 5{5/

S&n],Ten) SES, teT

" . Ir

I.e./ ca&'vem, o %m’fk&) mocry x B, /{8”0 is 1 size
[+o+0k[ wuw (e Q‘ng%gsj or geowwn of 818@_ WC%Q/C;S) 01: *‘-&a_

mox ot



@ %fafﬂ& G & G wHe e same num bear ﬂC ools

Gt distanw© s (4, 6" - M;'vu IA- ¢4l
Pe

I.e./ we owsT  loak ot all Eosvc'b/e P“’W\wcw%ms
s nodss of G' ( whle froing Voo node lakls i

)
@ SYOP/?AS Gn & Gm wil 7é rum bes @f nools

Cn o)
Define  Waluv) = = 5 Ag Fuer )T (vex)
Cef o
where s “adi cotfor -Ewmc“’lbn ond Ié/ 'S
dudined as.
Lo J (el TSy

J

749

Chl)«l] )0'=r\,



&» is colled o 6ra/Pﬁ\m du cwed % Gn .
Bock 1o Hw wf distome:

l,(s«'v% stowmocﬁw/ é(<>) we  coM r“ef)re,&m_}
bor G ovd Owm  as Keruls on (o, )] 0

are  com 6|e o()éfd’s But vew we w&
ch*’lm c{ ad’ narm fo Rornels.

Cuf vorn ™ let W e, o Kermel Co,l]a_

T4s wt norm s o&{.‘md as .

Jwihg = Aup / f/W(%U')delr /

S’TQCOI':l SxT

Welre net  done aﬁ( we nud 4o ke (o occount
\AV‘OUU, Vefou(rc(?'mgs ! ( \mrwu(ou%mg of I,,IZ, o >



Soﬁor fwe Kurngls [6m‘>?/\ows>) we. dL%ML e
awd et

Sg(w,w’) S qug—w’l/,j
o

whwre li/q((u(w): W(?ﬁ[u)/%[tr)) and

¢ ore wuamre-fresem(ma (Jb'g'c\(»(bm,s.



