Lecture 14 - Spectral Graph Analysis
Thursday, March 19, 2026 11:46 AM

TOC&%~ N €y &Peﬁoaok e
Corr- v "‘:\'Q Aet ek Ton

Q—\C,d\ v C_(U 5.‘_¢f\|\f\ﬂ”

Cse e.c.'\ -l PO, o PN ac)s_s

Sfcc\-ra\.\ Sr—o?\» ‘\’kgarb

C/(AA\\!\\\AQS
G*(' c,\‘3ew~ve—<—\‘w‘5 w&erae.vsvcx\ve_s
o*‘ o— 3?41:\«\ 's aAio.c-e,v\cs

MatriK of sonme wodifred forw

ot e agd{) M%C\:\ ot %

P&SC— EM\C. C.CN\$TA¢P ’('I‘MQ\-'\'\.\“/\
Pr°‘°°‘l"°\n’b weorb o M=(D"A)T

C*“/Vl>4=/\></\”/\’:’-

L rf‘e,vx\)Cc."’ov- C%\-ras\"\—a A



L “30\'\\)66“'@- Cw\’(‘as\:\—:’ K
S;\h-.\\ o~ [leow +o Po.ac,(l o \a,

o Ax=Ax

O thec &pp\:cm‘\'t‘mss
- C—LUS‘\‘eh\\f\Q (_a(\ CD)
— Fownw

— Coorsen

— U¥Tsv Q\fza\‘\'rov\

G-ra.‘o\m LmP ot o

L_ = 6“0-9\/\ La.p\a._c?a-\h

_ 03‘3 waa ke %
L=0D0-A°

1
A; “3 O 0-\

AN c%t' eC

N ovrw alizeds (_o\P\a,gto-V\
L‘A/ = I“ Dl/% D'/t

L’ fxes the (_”ae,.s'*' e,rae,nvas\ue.



L’ fxes the L-6¢,&+ e,rae.nvm\ue.
te be 2 C(c'l(c. w v FR)

Ve p Aiscrele — conlinvous
SPMC_

C‘fz.ce,\o s ™ w?u\&g

S fe—c‘\'“"-\ e Co~position
L=uAUT
/\ = Af“ﬁmﬁ—‘ w~a Yt cc\awum\d€§
é U = o~.s.soc.70-\‘eé~ c,?&u\ vecYors
S\ce L, S sdmv\a c*r.‘c, o,“ 0{
A oce l‘cas\, Posﬁ“t\’ej MC&
~Nown "\V\CV‘QM\\ﬁ
F;cc\(ex‘ \J(,c,\-ar"\/a.\uc_

—> {irst noa-wnell e,?gwu«lut/vc.d'%

0'(: ovcC (.a.p\.axc.\‘o.v\



ot ovur La.(a‘.O\c?o.v\

Ficdler volue 5 related to
tthhe conn C—G\'l\lﬁ & &

Loragt‘ = w~ov o C.o»\v\c'c,'\'gé\

$v-o~\\el‘ = \ess chnxcc.‘\‘ac&

9: - c\us\-ef‘\\'\j A\so-r i g VPO

— C—MPU'\'C- o F.‘:-&(-ec‘ \Je.c“er

- (v ac.“t e,?%%\se_c&cr volues

for eoc\N vertex

— 1 uvalve 320 —= clusterA
T+ volve [+l e 0= cluster €

Iwr\'\'u‘\"\\J e—\ﬂ.‘ we ofe Mﬁpf\\"s c o\
vertex Loar Aiscrete tepologicesd

Spo-cc o 10 cemtrvaucus Spoce

alora oo nuwbber live

s

| I |




Al .

e nuwber of closkers?

-_—D W<t C crr~ C,W\Sg‘dc-('“ clUb\‘“t\l\A
CM\"‘ vectex’'s GT%C.V\VG-C'\W values
€Qf‘ S~ ‘G- .\V\ S & \‘)—A\\f\-wﬁro—\%\

S P“Gg

Q ;,C.) wg,'“ TOWN \R.-' WAl oS \)S\\A&

"’\’\‘- 'G\\Psk .6 C.\\aﬁ-v\ug,c_\~°p5

O R: —ecCcvV ~s.Vve L:SC-C—*'\\W\
wL

we @e¥ A+8 =G vie Fiedler cot

— Co~ Thewn %e.‘\' A= C+D
B= E+F

G. (JS\\ﬂs Son~e c..PPPoo-:.\A
Dowv\s?&ei we ofe

L \/"\ Constrame \cﬂ

e —



W’ W YN \ Ve ° v S -

Con steam e \03

LN
A @Q o=2"

U.ss\«\s \z—me.o»—s 'l'o -C\\AJ b.‘C(uS‘\'tPS

-_ OF'\'C—V\ . Q‘ c_‘\%.g_,v\ ue.c—‘\'w> 0’(\_ '\"\A&

\qcs* LS e.c‘%e.v\va-\ue;

USva\\b o east \\ z ‘037_(\‘-)

rO VUSe &-e.~\3w\ve,c:\-af‘$ +o c,\.us\-gr
Yo e clousters

—> ¢ c»-pu\-e. our b e.t%c.v\ue.c_\-cm_s
—>» coc\\ vertex %e.\‘s X gramum\vcs

— > gc\ics US c,oal‘d\\ﬁ&\'ts -@or -

vertex W A-dmwsﬁmm\ 9p°~CC.

we uvse ttwose coorc\-‘no»\-es
wit™ o e-wneawns os\aor\“\-\«ws

— OU\‘PU’\_ ot lh-wecans s owver

c\oster oA sstanwnaeni®s



c\osrer ous s‘\&n el

k-v\—.e.ow-st
vaSupe,r‘V\\sc& cluste 0oy
o\,\%ol\"'\'\‘\w o {v\—-é o Austem~r W

SOMC. V\~c-x‘\~e.v\a\\~\o\\ SP&QQ

> \\?H‘m\?zg 3 ‘aax\a\\‘s Po.aéso-w\\b
w v wn c,oor-c).s\\ox.\'c_g

— eac\\ vertex Jot™ws e closest

cluster bosed ovn Astounce

A? Yo cve of Hie w PoMTs
%) —> cac\ PO\\f\"‘ vpdates Heon
71:' C,OOPA{"‘ ac\-e.s ‘|‘b HAO- o.:vc,wo\ag_
over oldl vertices
™s clustec
o o
ooo} ao 0 oooT ::
__—-4»
— O
O o
(v Je) (@
o .L, ~

——

S Pe,c.\' ra)  Poc¥t +"\“’“\’\3



L.e_.) bl o~cen SPO-'P\/‘ Pw\'.“-\-to.m\ms
— %.\)e.\r\ C-/ -Gw-.a\ Vo c,%u%\ (:s\,)
stzed. clusters (o porT )

— USQ “\\3 —Fueku\ OA'Q.A o~S oun
e ] \O\' W o toA Pﬁa\o\ e wvA

(-\\.\'tf‘ P"‘\-

R wvaize (.A»ac. co¥ e&agb

* Con s o Perf\- sSi2¢s

s.k. |IsS;\=| SQ\ Vi)

1S;) < VO rimleademce
Y € ro\ero~ce

e:‘L.Ol

AJ ote! o <
C* v~ & f OSs \\O\Q a 16/° \\N‘h“\'“c‘

U TS '\'o s pro\o\e_m

\

\,.,r\f\n: otlter Uvsed W Hec 3 scieifrc

7

C o F u\‘-\»a wpp\«‘c.eih‘ms

Meswnes= aqrophs, which ore
USG_C)\ M\ ~99, oF Screw¥ e

CO MPU\'K*'!\OA Ppc ble,ms



S e ectral Pw‘\': Fiow ‘\"3

g CLP?POM\A as wit™ hasre clustecrw

b}

buY constra Po.r-’\' sirzes
Cc\os\-c-")

IV\*U;'\'\\M" o cu¥ of cl\ustrers Vves vs

o~ Aecent Faf‘\‘:'\' TW\\\:D

&‘ How Yo co~s¥ron cluster s~ es?
Ai C,a-v\s?a-e(‘ wediawn o cuteot€f
€or loi- ctusi-e,mvm C \oi portitionda)
C" Eor o Y= 2*
FW‘ h—w% ?w’ﬁ'\‘m\\«: were k¢'2.“
L’ balovced l-n-cens

O'Q : ag_owh&‘-"(\c —lhased PP rooch

O © } o, P ggemcp‘\‘f‘:c ot
°° Ce C@n—sm \

&— - “3 P°$Sf\ocwaas)
(w 2 o)
od ©

UV Tsv ol T2 oo~

\"a)
Ve .-o—'?



3v VSV all i 2 ol i oA
\"a}
Gt
G&V\(,PO\.\\'Q: é\(‘o-vu\\n& O ap,_?\q
W ‘-Z-le‘3 O or Son~e mmove

Conplex wmulki-level Spoce

AP@r‘oc\»cs"
Sen —'Moclf.\""w‘ﬁa’&\ '-c»\-aes oS
S peas o~k veckices as
wregWhts, e selve Gor a
stable solu¥ion

Sre.c\""a»\ —> ‘iﬁs?cm\b wlhotr welve
wecen oLa\‘hQ, VS elgenucctors

\"o Vi~ o0 vesrtitces ‘\‘o ’Z,D/?,'o
utsoualiz atro~ Spo-ce

GP&P\A C,OO-U-S cwn \\f\j

C’ szt‘e:%\'«\—-:s Some BN-?\A oS o«
redvced —orderc wodel
('\’\NM\A\ eAbt.—c_o«m\‘?oﬂB

Use: So\\ﬂ‘*s corplex prololens o



USC’ So\V‘\"S C.o-*P\t—x PPe\o\ews oY
o~ swaller SC“\Q, Then ex’rmeolo.\v:s
ok Fefoadg the solottes ts

h\e. ors‘ﬁ\'\f\k\ F\a‘av‘t‘ 3(‘«1:3)')

AP@P0“°\“¢S @W CO&J‘&QV\.\\AA‘

—— Las\o el pre Pmﬁcﬁﬂ\m (_\-\-u)'&)
(cD. alqo s)

- X~ w;?ak*/cw&lnm\% wo:\"c\m\j

< Scbc.c)ﬂ*os\ C.oau*se.w-a\ms‘.

e seleck poivrs o~ sets of
vertices L sowiloe

elqemvector Ualues



