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TOPlCS 4 bz cavmd
1) Graph /Nekwork
(Linear Algebra, Glrapﬁ Laflacmn &
'Rankmj)

2) Dakx Science ,
(Ramks, Clushors: Cligues, Clans, c:t..@
3) Game Theovy
(Sasmknj Games , /anac5 , Secunchy
& Ehhic)
4) Dabn Sciences ,
(Biq Dafa, Stakiskical Inference)
5) /Dtsinlaw('z.d Camfdcnj
(1 n—S—'vu'l'-udure Im{,lamznhdz‘m)
¢) Intemet Economics =
(AUC‘"-m (Pnctﬂj ‘PagmM 555*'%) 1
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Gi‘gﬁk T\neom'
a) Combinalorial Shuchure

b) Abebnuc Stuchure ~ Spechral ’Pragz-.&g
¢) Probabilishe Shrachure~ |
Randem GWAPBS & Their &uolu"-bm.
r—T ),
0 Social TInkerackons (’Pa.w- wise)
$ Graph Theory (TIntevacken C,lwuas_) |
& Game Thcorﬂ ( Strategic Choices) ;

We wish to model .Sh-ufescc In“e.rachms ,
Qmenqg Rakional A.jad:s
—~—— -
Iﬂjmclcv\"‘:
V = Sct 03 Actovs
E cVxV = Sekt of Links
S, : 541-4(-:.55 space ~eV
0 A, S, - R., =z ‘P“tj-ﬁff j‘uncbm.s 6- veV

(M",,...; W

veV
(V) E) 5,,\”6‘/ ”u"\,‘,ev> !
defevmine o ,
A Secial Notwok and how ids ajevd's,,, |
behave - g
[
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/D_%g_ Guums' CNdworks)k
a,‘a\n G= (v, E) consists Cff a
sdr vextcces -I'bjeﬂmr wilh a
/éd'egfr cdjes Ecvxv.

=2 A wmathemakecal o‘ﬁa«f desercbing
om  ivreflexive, 53!»m¢4u’¢ B"mvj relakon
9 om a discrefe set, which mwd mot be 5.:“:&.

—~—
EXa,m«{)lc: fF'neud.sh{:
IRREFLEXIVE : One w mot hs aswn Laend.

v, v> ﬁ E (no s«;lf IOO*:)
; SYMMETRIC: One v a fn.(,nd o a f\e:\d
2 v,o) e E & <(w,vdeE
NoN TRANSITIVE : One s not necessanily
a ffrzencl o a fn‘cnc('s friend .
{u,v> €E A (v, w>EE A (u,wreE.

@ Frieno(.slvlk relabon im a Soccal Netwark | .
can be descwbed \39 an undirected 3mpi

Ll e

OA-n ¢_d3¢ e s (u,v) eiE (where Ecvx Vf)

i desaibed the unordered pair of
_verkiees (Fla.ﬂvs) whech  sevve as edge’s
and- poinks.
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0Two vertices are . and v arve aaljacuf ,

Zb 3¢ es(u,v) mm}bnj « and 4.

¢ Notakion: (V[z » - #vulrc'ccs
lEl: ‘)ﬂ«:#edges,

N= # ways b chosse w
’ m<(7)- 7%1) Ntz 4 wgﬁsb choose 1
idu»b-b‘ ing edge
(u,v)z (#,«) [sym)
P~~~ - ,
STRicT GRAPH :
No s¢lj'.-loo[, (u,w) £E N
No mwa‘:"‘fje e,z (u,,»,) * ez("":""»)
7 WMy=u) > (v $9,)
A1) (VF )
v“i)lz-

R AT,

~~
9 Two vevkices A, and + ave ag'ace,w(:
Je e: ()
Twe dses ¢ and § wre ancidant
. e=(4v) A f:(»u,!g)
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d.('v).: \iw l(a)v)eE}l;“er&.

The mentboer ﬁ verkices m{,,acent 4o d.éwav
veter o a calld o degrer of the verdex.

- Zd(’”) s 2\5‘: 2m
(] VeV
Avwraﬁe dejru. 65 the jm.?k
4 = 1*‘se:vdl(v) = 2m
v - n
+o the ro;u le-‘-ohi-
=

_._._L:Q.'m _zd(v):a
(") nen-1) n(n-ty -l

(Al‘”‘,‘.h -

@ fDum‘no :1 Gl"df[‘ A Bmé‘cte.
dz (n-1) Yo &4(¥) ¢
P ¥, d(?):=

A h s comblete g ol ks wetices
T:%;u’,nf 1] (, all sthers. 05
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& If a poclal mekwol has 'mamﬁ®
"wdl,- cownecked individuals ” then He
m"wn{g ,‘w“dus_c,” Stnce
Jmekg = J/n-l ,
> Fi.nc‘é'ng and  conneckng to " well-conneded
subnehoodes 1 hue.ju‘aaL-
CLIQUE CLUB

U CLAN.
N —r ¢

Mistance behween +wo  individuals:
cur“i.ncl'
Tath : A S&quemce ﬁ acsacemtkvw‘ices
Np, Vs, --+5 Vn
‘Vi ('1’;,1);4,) ¢ E , OsSs &

Yei v EY osvijgem

/

m wCucL Mo verkex occuvs more than once .

) '/Pa% s Tracl ¢ walk
Vrkeces J’ \é NecHay .

el td
.V ¢4 A&S"lﬂ ct msej‘.s‘hoh c t

O The (ay.ac‘eﬂ’c) -diskmee  hebwery Hwe |
werbices’ i the lengity & e shovfest |
/?aﬂv connzd-:‘nj them . |

ol(%,fv') = Geodesic dishance hedwean

A and .




& The maximal jwde,ch-o\xs"wcz /:Mrﬁfﬂ :
5m.‘:h o s diameker 9 (&)
VM’,,, d(m, v) ¢ 9(_61) .
Gu,(v,,ﬁ,) ¢ G(v,E) (Subjraék)
2 gy V, €V A ECE.
Y s A sdb b a kGaas'!H’,
whose svjkcz s"j and jjjzs are comtained
m G o

——lipt 4

G, ¢ G, IVid=k, 1E)=(H

o A ckque is a maximal <om[>lck subjm[»b—

o The sabgraph G(s) of a grfh G
in duced b}) the set of modes S

w d m.A as £ mMLma,( su,bjm.éh %G[
@ that “has verbex set S . o
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COMESIVE SUBNETWORKS

KoCll'qu.L: A k-cln'qu.z. S oj- a sra.fb s a
maximal get ad" modes “in which
V“’,‘,es dun) sk.
4. chque = Clique -

D Kochb: A keclub is a sobpet 5 of nodes
such that n i su‘:jm—kk G@s)
induced S, Hw diameber i k oless.

DEGEBY) = k

K- hique 0 K-club.

- - ol - -, ~

K- cdan

= A k.dan i a Ie-oL'que. in which all
pairs  of verfcces ave abt disfances less than
o7 ec’u.al o Kk,
even when the geodesics/patis are
reshicked 4o involve only munbers %,,S;,

NOTE BOCK
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ia,b,c, d,ef= Z-olﬂ,wl,-
Nofe d(c,e)=2
(Hhrmagh j:) .
ib,C,J,Q,fiz Z-lequ-ﬂ.o
jo.b ¢, d54 2-cligua
t\@ 5&*’/‘-;0‘/ </f§ z 2-clan (not  maximal)
fa,b,¢,d,ed ¢ 2.clow

> k_cuqu 2 k-ClM.

: %G,b,c,d} 2 Q-CL‘&L
fa,b¢,4,e% # a-clab

> k-c\io‘uﬂ. $ k-club

K- Cl«‘quL k- club

N/

R-clan
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LS-Sds: ,
Lk H be a sk ‘5 modes 4in G:(V,E)
ond let K be a ?w'?&r subseot g H.
Let X(K) denste Hie number 'ff nges
linking  maembers o

K to VNK.
E@ HAn‘\;Ssd%GA{s
K;H o (k) > o((n)

2>  Maembers H hwve more -l-uu with
the Vinstders” (othr mewmbers rﬁf H) than
“oudsiclors” (members of V\H).
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