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Zakladni slovnicek pojmi

.nachylni (susceptible)

— um

.latentni (E - exposed in latent period)

.nakazeni (ill)
.. asymptomaticka faze; snizena infekénost

.uzdraveni (removed)

= 0 >

.. celkova populace
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Model SI

S’ = —B8SI
/" = BSI

s pocatecnimi podminkami
Pro celkovou populaci plati:

N=S+1I"=0 = N konstatni.
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Model SI - odvozeni

@ N - pocet stfetnuti jedince s ostatnimi za jednotku Casu
e N(S/N) - pocet stretnuti se zdravym jedincem za jednotku €asu
@ [ - koeficient Sifeni nakazy
@ [3S - pocet nakazeni od jednoho jedince za jednotku Casu
@ S/ - pocet nakazeni od nemocnych jedinct za jednotku Casu
@ (3SIAt - pocet nakazeni za Cas At.
Vztah pro S v Case t + At:

S(t+ At) = S(t) — S(¢)/(t)At
Vydélime At

Analogicky pro /(t)
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Model Sl - analyza

Pouzitim N = S + | prevedeme model na tvar:
I'=B(N =11, 1(0) = k.
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Model Sl - analyza

Pouzitim N = S + | prevedeme model na tvar:
I'=B(N =11, 1(0) = k.

Reseni je tvaru:

N
I(t) =
1+ (,ﬂ - 1) e~ ANt
o
I I/
N _______________________________
BN? Lo --
1
epidemicka
logistické kiivka kiivka
e ——
Io :
0o ln(N/IIo—l) t 0 In(N/}o—l) t
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Model SIR

S = —pBSI
I = BSI—al
R'=al

s pocatecnimi podminkami
5(0) = So, 1(0) = lp, R(0) = 0.
Pro celkovou populaci plati:

N=S+I'+R =0 = N konstantni.
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Model SIR - analyza

Pouzitim N = S + | + R staci resit systém tvaru:

S' = —BSl
I' = BSI — al
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Model SIR
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Obrazek : Charakteristické sméry v grafu zavislosti S na /. Vlevo nelinearni

pfipad, vpravo linearni aproximace.
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Empiricky zjistitelné adaje

Stredni délka nemoci

(0.9} e 9] 1
]EX:/ ]P>{X>t}dt:/ e dt=—
0 0

«

Zakladni reprodukeni cislo

= pocet sekundarnich infekci
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Model SIR

— Susceptible
— Infective
— Recovered

Obrazek : Zavislost S, / a R na t.
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Model SIRd - demograficky efekt

S'=N—pBSI—uS
I"=BSI — al—pl
R = fal—uR

s pocatecnimi podminkami

5(0) = So,1(0) = hh, R(0) =0,
kde

@ A - pocet narozenych za jednotku Casu,
@ /i - prirozena Gmrtnost,
o f - procento uzdravenych.

Pro celkovou populaci plati:

N =N—(1-"f)al — uN.
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Model SIRd

N

— Susceptible
— Infective
— Recovered
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Model SLIAR - model chripky

S' = —BS(I + 6A)
L' = BS(I + 6A) kL

I"=prl —al
A = (1-p)kl —nA
R = fal +nA

s pocatecnimi podminkami
S5(0) = Sp, 1(0) = Iy, L(0) = A(0) =R(0) = 0.
Pro celkovou populaci plati:

N = —(1—fal
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Moznosti rozsireni

@ dalsi vazby mezi nemocemi

e dynamika (SIRd)

@ zavislost na pohlavi

@ prostorovou zavislost - difuzi, advekci
@ zpozdéni
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o Zakladni epidemiologické modely
e SI

e SIR

e SIRd
e SLIAR

@ Dalsi sméry
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Dékuji za pozornost!

Michal Kozak, Radek Novak (MAFIA) Zakladni epidemiologické modely 19.5.2014



