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Jednoduchy SIS model

d(lj(tt) = B(k)S(t)I(t) — pl(t) = BCk)I(t)(1 = I(t)) — pl(t),  1(0)
. n Ce(Blk)—p)t B o
= <1 - B<k>) 1+ CeBk)—n)t’ C= ﬂ

Dvé moznosti:
e Endemicky stav (u < B(k))

1%
[(c0)=1— —
) =150
e Nemoc je vyhlazena (i > ((k))
I(0) =0
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Charakteristicky ¢as a reprodukéni &islo

Charakteristicky ¢as /(1) = 1

e

B 1 B 1
M(%—l) 1(Ro — 1)
Nemoc Ro
spalni¢ky 12-18
Cerny kasel 12-17
zaskrt 6—7
nestovice 5-7
détska obrna  5-7
zardénky 5-7
pFiusnice 4-7
HIV/AIDS 2-5
SARS 2-5
chfipka 2-3
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Ndhodn3 sit - definice podle Gilberta

Kazdy par z N uzli je spojen s pravdépodobnosti p.

Pravd&podobnost, Ze sit ma pravé L hran:

N(N—1) )
PL:< 2 )pL(l—p) z t

Ocekavany podet hran

N(N—1)
- N(N —1
=3 tp=p"M=Y
L=0
Primé&rny stupen uzlu
2(L)
ky=——==p(N—-1
(k)= =1t = p(N 1)

Distribuce uzli
N-1 k)k
Pk_—< >pk(1—p)N 1 kze <k>—< >
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Svét je maly

N In NV
max ~~ |n<k>

InN
D i

InN _ In(8-10°%)
(d) ~ In(k) — In103 33
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Bezgkalova sit, Barabasi-Albert model
Riist - v kazdém kroku p¥idame uzel s m novymi spojenimi

Preferential attachment - pravdépodobnost [[(k), Ze spojeni nového

uzlu bude navazdno na stary uzel i je dana

ki
[Tk = Sk

\ f\'
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Jaky je stupen uzlu?

dk,’ k, mk; k,
ari _ ki) =
a =m0 = mym— =5 = 5
> ki
Jj=1
dk; 1dt
—— = ki(ti) =
ki 2t (t;) = m
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Jaka je distribuce stupnt uzld?

Kolik uzli ma stupefi mensi nez k7

m(f)é<k:>1r,-<t<':)é

1

Dohromady mame N = mg + t = t uzll. Pravdépodobnost, Ze vybereme
uzel stupné mensiho nez k

1
2

-1+ (7

Distribuce pak je
OP(k) 2m?

=0k TR
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Friendship paradox

Pro bezgkalovou sit plati

(k?) - 00 pro N — oo

Sit N L (k) (k?)

Internet 192244 609066 6,34  240,1
VEdci 23133 93439 8,08 1782
Herci 702388 29397908 83,71 47353
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Model epidemie na siti

YKkl YK prrli
i i«

@kz =

> kpx (k)
k

(k)
B(k?) = pik)
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