Lecture 4 - Social Network Growth and Triadic Closure

Thursday, January 29, 2026 8:32 AM

Plan for today:

e Ali Brooks presents: Emergence of Scaling in Random Networks
e Quick review (connectivity, network measures)

e Small-worldedness

e Shortest paths and diameter

e Social networks and triadic closure, homophily

e Dynamic and temporal graphs

e CODE MODE

Cov\kec.\'wr'\‘: a=P o ara.@\« S oot o
of mMheresd ~eYuror Pro(ae.r‘\?e_s

/\}c,'\'wof“t n~eASVre S
Lerequitonityt Qegree Asstrilevtion

clostker s r X3 C,o—-vxk&c"'o\) A:D

Povver-low: PC"'.)“' hlv

SM@\“ - o\ &c.&hc.ss . ( ow S emmac
s\ortrest Po\;\’\a (.o_.d’(\\_s
S
C ’—\'o-uJ ”S\,\..o.n—wor\A“ 'S msroek
> e con e,,g‘:\?c.".\‘l,b ~—ens O e

,SUVV\(‘J\ P*N‘S S\ortest pﬁw)

Lecture 4 Page 1



IS-SV : ne
<t OCn*D possible paing
* U )=n > 1 widien

% G—‘\' S ‘" "'cus\ﬂ" C o~ P o % o Mal\J

SO — a—@Pf‘oﬁ.\«-a,h‘an ag,&ad‘ M“"S

For over aqe S\»~or¥es'\' P"’ﬂ‘s:
Suw CSMG- pPas shoctests Pa\"ns.)

| & of Pau\f\s\

M an corcern WiV su A o~ opploach’
— so....p\wj A - S '§.,\.°;~-\- ! o =
V\d-\- L:O*S o N Pgsu\*s

Avso\’\Acr' releted Pra\o\em‘ Aioncter

we <L Pec.'\' Swa.\\ -wof‘“& ar‘vp\-ss
do olse Love oo sn-all Ao et
A,[au-\e;\'cr = wox (all poirs s Wortest PeJch)

e x ocY sala\-for\“ C—WPU*"- APSP o~



exM‘\' sold\-i’or\“ C_owpu\‘e. APSP a...a
“"CL\R—C ‘\’\-c. W= O

W PN FS

NO"G" C—%"\' vusSe wnoVve SMP\\\AS

rr

rost vertices

Tssve! ™% we ro.~c’ko~\3 so~ple, we oce
(e to select vertXes W J«MSQ
core | whickh can resolt

erreoe ot SOY9,

Berer Alaordl
SelecY sore reoot o N.A‘M\:J

Fo(‘ S one ﬁ (1-&"
T = BFs(v)
V= Pa~A0~M Se\e.c.'\'rw\ €eon lowest

Lecture 4 Page 3



ﬁ A= o~ Selectron o lowest

S §¥ (Grthest from ormyine) cogt)
(%

_j,

Reep go™~q orkl estaate
StoPs crcp..s\\::)

=

G

A oke! mruc\ setier o.?el‘owwef’r\‘o'\, "YW
oS T S~ oy | PV a-‘)fr\cxnkac"tm

AS e "'cx.\\a.c& abeuvy e ewp e.m‘c.g\

Proew'\-ccb “-‘\,..g;\- (S e W l\e.o.\

OU" "(:ocus o nRowW - Soc_ToJ r\.e.'\'wof‘&s

Cl:\vmav\ Arrerack o~ hg\.wk_s

veckces?! huniomns

n~ a | TS Aa




vectces howioms

ea*ac.: 'rr\'wéss\'\-‘fs, ot\enr
Coroms of Wterochkion

m—

8{55&5‘\' XArNvec o;- sgc\‘a\ V\e.'\'wofk
arov.)‘\"\r\ AN g =N evral

C T feddice clesvre

S-\—or‘:s +M¢ L'.J/ S(O'\'O\

o

For shertng plet oS an wy ploae:

C"OOS(C 80\)&. w~& "’( o-?‘\‘“av\_s
N S\ﬁcf‘t\f\a P\.d\'a_s:

1. A wTQe —n 5“"‘"—3?-5'\' Cornech i on

2. Mb (P?ch's wﬂ:e — T é-av\"" C orrmvn Cale
an A a.'\' o\\l

EP V“‘B KR —» "*—M&v\“" c,mwvv\?ces\'g&
Wi 0 sone e

L‘l‘ "~ Oun. — Sa—e oSS A



S‘ae.cu\ afont why were 0@'\'%.3 2,3 3\\'&\\3.

TP‘\ - clesvece

e = D

C.\oseA

0. |
“—P = ‘\P\

Tpfo-&S close GL"' o 'F(‘e,ebu%cs
k?;kcr ) | NP e,&’:e.c\'gé\ o~ social nehwarks

C“ re\ q_“v\;g. ‘\‘c l‘m&m Q,ASQ

Conscdecr: A o B ocec friewds
(8} E o C ore €trreds
A o C are ASOT €Criends
(A
: --‘ Hhece S oo good clonce

@ A “’& C becorea -Cf\ “"\A*S

over tTive
("”’\3 :

OP?°°{_°“Lb: @ SP‘*"AS e W™~




9‘)Pcc~""uwi\'_'§: 9 So:v--As FVM wo s AL
hotw A o~k C S"'PN\_Q\Q/

but w ) 1«.\0.:.13 Spwa\ tn-e
w I\ both %‘cfae:\'\«eo

Trusy: B teusts A ol C
A ok C teust &

cuer trre: A ond C trust
eocWn o M\er

_Cv\ce_.,\\-\\lc'- @ v\.?c:)k'\' wa¥ to

— Resolt: triads close Gaster Thhon ro~do~
AN O
'H"‘:; close Lostrer Propcx"h‘wm\ to

HFe nuwber of co~non ~eghleecs

o +O C\Osﬁ- 'H~¢

1 ﬁ.‘a.é\




— e~ close ‘\'r‘to.B\ W

oS pe.c_\-

forw-er s\-roj

co~ncclion

C’o—v\SebUe.v\c,e,s O’G “P\\&A:C C.‘OSOPQ.'

ﬁk’Lo..rge. C.Lus‘-gr N\
Cc\us\'crl‘l coefficreat 11l

{n«c.r-e.ase. over -\-‘k‘)

Cec = B closed 1.(‘:&&5

ol Possf\o\e terods

Note ' con e local oe 3lolocg\
v L

for o siwale v attex over all vertcs

* Swall Ao—ctrer | pnote how

‘\‘N‘&A?G closvre A&ches

(r
o~ local Atametrer”

* AwS Aec rease owe, Slhortest
potis leagth-s




L} J

Rel e dl Cau\ce,P’\"t Ho~ o P\,C.b

Ho-»-op\.d\.a" 7 beds of o feather
£ loc\e ’\-oae_'\'\\ e..\l\"
“ | Aee ok osXs e

OR: s M-l o egof\e. ofe p—-ove
| Neels o lee comre Griends

— Selection’ we seele o~ people
swiler t© curse\ves or ore

— ]:v\'clue.v\CQ-' we vecore nw~ov e

s\\l\.‘:\eu“ A peoe\o. clese to s

l"\’ow "\OV\-cP\aﬁb O-rvves Social

4 Alense clusters ok peae\-e. wlo

ov e ,’St\'b:lw\" WM Soa e *-U:S

Relevonce Yo Qha.f\ﬂ W\\’\‘\’\Q"
e ca~ Use teas to°



1. Predict wetwearla spw\—lﬁ
2. TCer PP cclttes ot Mt\)t&d*\s

o &rc-u es

E?‘Poné\ﬁaé Tf\‘%A:C. C ‘-OSUPK
+o a;GFI\.\ oXo~r networles

e oo 4 S c\fsoo‘

Tolo —D OV er\a..eps\a
o\ ToXxTons

G\“C: ‘ ab“' <S

Go‘o o..o\ Am—e.\':q W.ca\-;\- ougr\c-‘:
M afENintion over e

Sov—e- bas'c Pea O coaseruwgg_,
ot ,s-\-o»..é\or& tro e closvure

—_— v\.\d‘\'u&\ OJGGE(.‘OA‘\\OV\S WM-C Tease

ovet®™ +s\"—~c

O ne w~of e '\““'\&C—MO-Q"

Ferodic closvee



O ne wore "\""-\&C—w“ﬂ"
CMV\QQ\-M S'\‘re—wa\"\ﬂ We feonses

over toe

D%wws“- o~ T-cvaorcg\ Nechworks

&6v\a,\,.rc‘- C\ogqe s over ‘i

+€MP°M\: we houe trestro.ps
osso crabed wWiMn creatima
o8 ugﬁccesle.&ag,s

¢ Usefvl oo e\l ~°) o tu«‘uo\\‘\\i
Srwf\m ?wACWs

EXPQJ‘ RV N Q,V\'\":
-Wwe cxpec{- triods Yo close over towe

= Fwst, we neosvre o-¥ to He
V\,w‘ﬁ&(‘ O‘F OPU\ H?“A’s

—3 otHer Mt we wneasvrc how oy
\;\,W& C\.Osg&

— We co- also looc\n of S\"‘%"\S\'\w
O‘.' “‘h?aAc‘g closv re \aa.Se) OW\
V\UW\A&P a&' MU*‘Q.—‘ -—ata oo o -



T TVOASAc ¢ Closv e So-5eo OW

nowmber of wuto o ue?bk‘ecrs

&.. Co~ we olbseruve e,u\‘éswce
O{' H?&A:Q closvc e over -\-.\,‘_‘t?

Lecture 4 Page 12



