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Submodular functions




%
o Opiopoi kal aoKAOEIG

% Opiopog 1. Mo cvvaptnon f: 2¥Y >R eivan
submodular, v, yio ke Sxar T ue S T < V, ko yio
K0Be Vv ¢ T:

fFSUA{v}) = f(5) = f(TU{v}) — F(T)

» Opopog 2. Mo osvvaptnon f: 2¥ —R eivar submodular
EQV KOL UOVO EQV, YIOL OTOLOONTOTE GUVOAQ S Kol T

fOS)+f(T) = f(SNT)+ f(SUT)

Tu. HMMY, [avemomuio ®ecoolio



o Opioyoi Kal aoKAGCEIG

= Anooeln. YrnoOéote ot 1 f ikavomotiei tov Opiouod 1,
Kol E6TOoOY OV0 ovVoAd S kot T vroocvvora Ttov V. Tote

fFUSNT)V(S/T)) = F(SNT) =2 f(TU(S/T)) = f(T)

Apov (SNT) c T.

Avto gival isodvvapuo ue to f(S) - f(SNT) > f(SUT) — £(T),
KOl LLE ovao1dTacn TV Opwv Tpokvurtel 0 Opiouog 2.
‘Eoto topa 6t 1 T ikavomoiel tov Opiond 2. 'Eoctm 611 100 A
Ko B tkavomolovv 1o ACB kot €6t V ¢ B. O&tovpe
S=AU{V} ka1 T=B. Tote 0 Opiondg 2 eivar 1000HVALOG LE:

f(AU{v}) + f(B) = f(BU{v}) + f(4)

Tu. HMMY, [avemomupio Oeccoliog




o9)
ﬁ - Aoknon 1

%smpﬁc’cs ma cuAAOYN vocuvorwy Uy, U, ..., U, <B."Ecto 011
V={1,..., m} kon £oTm® 6T1

f(S) = | Uies U;

onA., n f(S) va onuarodotei tov ap1Oud tmv ctotygimv tov B, Ta
omoila TepIAaUPavovTol 6TV EVOon TV GLVOAMV TOL
detktodotovvTal omd To S. Na derybel ot iy f(S) eivon submodular.

Amooeily.
FSU}) = £(S) = |( Vies Us) U, = | Nies (U\DS)

= (T U{v}) = A(T)

— ‘ Uies U;

> | Nier (U,\U;)

Tu. HMMY, [avemomupio Oeccoliog



o9)
ﬁa Aoknon 2

vEGTO) {C; : 1 € V} elvar elvarl éva, cOVOAO TPAYUOTIKOV OPOUDV.
Opilovpe v f(S)=max{c; : | € S}. Anoodeite 6TL N T elvan
submodular.

Amooeicy.

[Tapatnpnote 0Tt Y10 OO OTOLONTOTE GUVOAX S Kot T, €lte 1oyvEL OTL
max{c; : 1 € S}=max{c; : 1 e SUT} eite max{c; : 1 € T}=max{c; : I €
SUT}. YroOéote ympic PAAPN TG YEVIKOTNTOGS OTL IoYVEL 1] TPOTN
OO OVTEG TIC GYEGELS. TOTE:

Max;csC; + MaAxT;cTC; = MAT;cSUTC; T TMAT;cTC;

> MAT;cSuUTC; + MAT;cSNTC;

Tu. HMMY, [avemomupio Oeccoliog



Mixed topology-based and
population-based infection models
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& Aoknoeg
= Eiva npoaveg 0Tt ot Infectious diseases petadidovtort
LOVO 010 TG TPOCMTTIKNG ETOUPT|C.
»> Tlopate T1c drapopikéc eE16MGEIC EVOC ATAOTKOV (Kot
WAAAOV ecaALEVOV) S| LOVTEAOD LE TOTOAOYIKN
YVQOOT.

T~ 3 A lsn0)

]

Tu. HMMY, [avemomupio Oeccoliog



Online Influence minimization




ACKNOEIC

Acting
prior to the
outbreak

Removing

|| Problems—{ [ iR g BN

s

Fraction -
Realistic

Controlling of epidemics by dynamically choosing which connections
to remove as we closely follow the contagion within the diffusion
steps.

At each discrete time step a number /5 of connections may be removed
from the network as countermeasures from the authorities.

Removing
Problem Edges

Acting
during the
outbreak
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In the current time step (t) the infected nodes are assumed to be ‘a’
and ‘m’ whereas nl and n2 are the infected sources of the immediate
previous step (t-1) which are now immunized (removed).

The dashed lines correspond to the three hop abstract network images,
as seen from the perspective of the current infected sources
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Compartmental epidemic models
In multiplex networks
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&)
& Aoknoelg
u(xwmcsudcns éva, vPp1dko (topological-compartmental) SEIR model ywo éva
multiplex diktvo amoteAoOuEVO Oo:
* household network layer
« dormitory network layer
« workplace network layer

» crowd network layer (public transportation system, markets)
 social gathering network layer (religious services, academic conferences, large-scale dinner

events)
dS;(t) N N N

;,5 = —pSi(t ZAZJIJ p&-(t)ZA?jIj(t)—pcsz-mZAgjzj(t)
dE N NJ:l

ZA'LJIJ —I—pS Z —I—pc ZA ( )
71=1
dI; (1)
=okl;(t) —~I

CE = GE(t) - YL(t)
dR;(t

) _ vI;(¢) .

dt Tu. HMMY, [avemomupio Oeccoliog



