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In this paper, we present a time-discrete model of epidemic population dynamics, making use of
Royama’s framework for a mathematical modelling of population dynamics [5-10], which is sometimes
called the ‘first-principle’ modelling. In our modelling, we assume an epidemic population dynamics
of nonfatal disease transmission, the total population being kept constant, say N, according to the
epidemic time scale. We introduce the probability P(:) that the number of contacts to other individuals
by an individual is i per day, and the probability (1—3)? (0 < 3 < 1) that the individual who contacts
in j times to some infectives successfully escapes from the infection. With a Poisson distribution of
{P(i)}, our time-discrete model system can be regarded to correspond to Kermack-McKendrick model
of a system of ordinary differential equations. For our time-discrete model, we can define the general
total reproduction number per infective with its mathematical formula. We show some fundamental
mathematical results about it, giving some advanced/extended theoretical problems around them.
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h =aRE+h) = Ty 7
WEPNDZDT, h— 0 DERIZEWT, ROMOTHBRAZVBE NS
dR(t) _ S(t) I(t)
& qR(t) — 0 '[3’77\,—
S(t
==qu—ﬂ%%¥ (21)
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R(t) = e { /t wﬁv%ﬂe‘”dr}

= [T 5530 ey 22
| o= R (22)

tﬁL,E&R@%ﬂm?éél&%mwﬁoWEEEE&R@H& Bl ¢ IC BT B ERRE AR ¢
BICRERNER) ETIOBRR I IBRZEBEROMGHEICH -2, ERRHE TV (5) 1o bHLLR X
1, eI i, BRMEENELt» S (Pl Ed) B BT 3 ETRENZRETIHETHS
[6, 2.1.2 fiii], koT, HEEREET N (5) IOV TOREEBEER % 11,

Bo = R(0) = /0 - Bv%ﬂe““dr (23)
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HIERA Ty 71283 8BE L TRONIABI D ABNTH L LEZONLHAEVE VI L2 EALD
¢, ZOXH BRI E-T, fE%, HEERES A FI 7 REFLOMEIC LI > THONT X - BHRNE
RTCRREELINTELEELHRAZROEC TSRS 2056 TH 3,

EDDIABTEAZ Y TABEERORBES X, BPEDERS A F I 7 20BEOREESH 2

BOT2ERLRERICAED D 5, BEEEVRZEVEHIMBLRSY A F 3 7 2h ERK) 2RHTH 5 LR
TE, BRPFENRZZORBICEF T LICE- T, L RNLEENFINERTE S22 Ly,
CHOERTY, BPERREIAFI IR (1) 3) KB 2BAEROBEES 2R 28 LR (19) i<
DT L) FEHEBIEN LRI EREROMEL LTERETH S ), ZOMAEDERRICHWLTIE, F
BRERDFETH 5,
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