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On the Age Distribution in Epidemic (II)
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Summary

In the previous paper,[!l I published that the mean age (duration time
of disease) distribution a(z, £) and the mean number of susceptibles R, were.
given by

a(zx, ) =A@—x)e ™™,
aR,
dr ~ 4®

where A(¢) represented the mean number of new infectives and
m(x) = Jx,u (wdu .

But it is very difficult to derive the mean number of new infectives A(®).
This A(2) is given by
an=_ 2 |["i@rs@odz)
{Re, 5(x. 1)dn) LJ0

where R, shows the number of susceptibles and s(x,#)dzr the number of
infectives in age (x—dx,x) at the time . So as to derive the approximate
A@) of A(2), I considered the arbitrary division £0=0, #1, ¢, -+ *, £i=¢ of the
interval (0,#) where the number of new infectives Z(¢,)At; in (¢, ;+1) takes
the integral values 0 or 1 for each j. Then

thRo——; Z(tpAat;.

And, also, I set up the assumption as follows. That is, I assumed that
the number of infectives s(z, £)Ax in age (z—Ax, z) satisfied the relation

s(z, t)Ax:Z(t—-x)A:oexp(—% y(um)Aum)

where Zf_,‘ represented the summation at the points of division of the interval
0, 2. mAnd, therefore, considering the simultaneous distribution of Z(#,)A#,
Z(tDAL, -+, Z(t1-1)At-1 instead of the number of susceptibles R, and age
distribution s(zy, £)Axo, s(xs )Axy, -+, s(xi, £)Axi-1, we have, from the
principle of epidemic propagation,
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A®=lim E K&—;KMNJBN@MW—QMH

§1—0 {Z(¢5)At9)

-exp ( —%} 2 Ctem) Au,,.) + () -exp ( ——; /x(t,-)At,;)J}
where
AW®At=EZ®AD
and 3 =Mjax 1=ty .

From the above equation, we can derive the integral equation (24) of the
approximate solution A(Y) of A(Y). Now, when 2(x), x(x) are independent
of age x, the equation (24) is reduced to (26) and the solution ﬁ(t) is
represented by (37). And, from the boundary condition (25), the numerical
solutions of A(#), &(x,¢) and the number of infectives, (¢) at time ¢ are
shown in Fig. 1, 2 and 3 as 2=0.5, p=1.0, Ro=11.
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3. @) 1%, age x O L ADRANRAKE ¢+ TLAD REZHET RS DHH
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2T, bhbh OBERT HHETBIL, BEREH s(u, DA O, 2B THSH. L2

T, Yﬁw; 57y 7 OERBCHETAELRD, t BREATORZHER R LHEAK
sxiv, DAZ: G=0,1,2, -+, k—1) ORI HELXEL LY.

HE 1. ¢t BehAT, REWERK R, age O s(xu, DA (6=0,1,2,---, k-1 25

zZbhic k&, W< BARE i+ Tl ADOFBEINIRETHRENERY

j:ol(x)thxS(x, B +0(1) =31 W) Ris (o1, DAZ1+0(1) @

&5, ﬁof,ﬁﬁﬁﬁf%&?bﬁﬁﬁﬁuMﬂ%k+7///T&D Fg, SEE
@ RTHE2 BN,
ﬁﬁz.tﬁgf,geoﬁmummaa=mL&~ubd)ﬁﬁzenha§,ﬁ<$
RIBSRE (4,24+1) T 1 ADRARBEE T RERY

5: (@D d=S(z, ) +o(1) =33 p(x)s(xivs, ) Azi+0(1) @

&5 5.

W1 DOREN D, age DR (i, Tiv1) k&éiﬁi%&%% ST HERER s(xiv, DAT: B3,
OBRELLEHAEEMEY L 5L 5 (x,xu) (G=0,1,2,---,k—1) RFETHS. L
d, ZONENE LILEBIRCRARS. £2 T, EOTOOREREINT, BEREHKR L
s(xivy, DAx; (1=0,1,2, ---,k—1) © generating functional 2\E%]t OELRC LD E53ES
DEERTHRLS. L2HT, BEROEK 1>0, 220 TERIW-TESBEH 0 A
WC, R, sCxivr, )Axi O generating functional #E|/L X 5. i,

M®,6(x); )= {exp <77R, \[ 0(x)dS(x, ) )}

:E{exp <77R¢ + E 0(xs)s(xiny, t)A.r1>} ‘ 4
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M@, 0(x); t+Ar)

= I;D [I;I{ (A —pCxo)s(xiv, HAxAL) exp (s(xi+1, 10X+ AL))
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exp ((0) +7(R—1)) + (1 — 1) ResCtinn, t)A:aAt) exp (7R }]
+o(Ap) . D)
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at time ¢.
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