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MackeyUlv-Glassuv model

c = ¢(t) ...koncentrace krvinek v krevnim obehu
T ... doba trvani haematopoiese od kmenové bunky ke krvince
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zanik krvinek (apoptosa) - intenzita gc
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c = ¢(t) ...koncentrace krvinek v krevnim obehu

T ... doba trvani haematopoiese od kmenové bunky ke krvince
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Musi byt A’(0) > ¢
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Stacionarni stav ¢: A (¢) = gé
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MackeyUlv-Glassuv model

c = ¢(t) ...koncentrace krvinek v krevnim obehu

T ... doba trvani haematopoiese od kmenové bunky ke krvince
procesy: tvorba krvinek v kostni dfeni — intenzita A = A(c(t — T))
zanik krvinek (apoptosa) - intenzita gc
d

—c(t) = Ac(t = T)) — ge(?)

Musi byt A’(0) > ¢
Stacionarni stav ¢: A (¢) = gé

Funkce c je ohraniCena:
(Fem,enr) em < e <cp < oo A
AN (Vt>0)cn <c(t) < cp
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Analyza modelu a numerick a feseni

Linearizace rovnice v okoli stacionarniho stavu:
x(t) = ¢ — ¢(t) ...odchylka od stacionarniho stavu

%Q;(t) =AN(&)z(t—T) - gz(t) +o(z(t —T))
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Linearizace rovnice v okoli stacionarniho stavu:
x(t) = ¢ — ¢(t) ...odchylka od stacionarniho stavu

d
Eaz(t) =N @)zt —T) — gz(t) + o(z(t — T))
AN(e) >g ¢ nestabilni
—g<AN(@)<yg ¢ asymptoticky stabilni
AN(¢) < —g T < ! - arccos A/g(a) ¢ asymptoticky stabilni
V(@) - g2
T > L = arccos A/g(é) ¢ nestabilni
V(@) - g2
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Konkrétni volba: A(c) = Ac ,m > 1,
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Analyza modelu a numerick a feseni

Konkrétni volba: A(c) = Ac == LA=2,T=2m=28.75
a™ + c™
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Analyza modelu a numerick a feseni

Konkrétni volba: A(c) = Ac == L,LA=2,T=2,m=11.25
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Model s distribuovanym zpozd €nim

dzl(tt) A < j" c(s)w(t — s)d3> — gc(t)

w(s) ... vaha, s jakou stav v Case s pred aktualnim okamzikem t prispiva k regulaci v
caset
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p
Volba:  w(s) = g¢E(s) = %sp_le_“ hustota T rozdéleni,  stfedni hodnota 2
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a
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= Ac(t—T)) — ge(t) diskrétni zpozdéni

de(t) ¢ e , . 1o
=A| [ c(s)w(t—s)ds | — gc(t) distribuované zpozdéni

w(s) ... vaha, s jakou stav v Case s pred aktualnim okamzikem t prispiva k regulaci v
caset

n s" 1 ns

Volba:  w(s) = g, ,r(s) = (T)n m=1) exp (_T> ,  stfedni hodnota T

2

rozptyl —
n

t

/ c(s)w(t — s)ds = 7C(t — s)w(s)ds

— o0

Haematopoiesis



Model s distribuovanym zpozd €nim

= Ac(t—T)) — ge(t) diskrétni zpozdéni

de(t) ¢ e , . 1o
=A| [ c(s)w(t—s)ds | — gc(t) distribuované zpozdéni

w(s) ... vaha, s jakou stav v Case s pred aktualnim okamzikem t prispiva k regulaci v
caset

n s" 1 ns

Volba:  w(s) = g, ,r(s) = (T)n m=1) exp (_T> ,  stfedni hodnota T

2

rozptyl —
n

c(t — s)w(s)ds

\
)
O
g
|
&
N
VA
I
0\8

Haematopoiesis



Model s distribuovanym zpozd €nim

Haematopoiesis



Model s distribuovanym zpozd

1.0

c(t)

0.6

/v wv"‘v"‘v {LUALLS

100 150

0.2

Haematopoiesis



Model s distribuovanym zpozd

1.0

RUMKKRUUANS

0 50 100 150

c(t)

0.6

0.2

Haematopoiesis



Model s distribuovanym zpozd €nim




Model s distribuovanym zpozd €nim

n =20, o2 = 0.2

| MR

I
50

c(t)

Haematopoiesis



Model s distribuovanym zpozd €nim




Model s distribuovanym zpozd

n = 150, o2 = 0.0267
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