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The population evolution equations are thcovetical bases of the research on
population problems, It i‘s the following boundary value problem:
,%lt’,,+_g§ +u(r,t)p =] in Q=0x(0,T),
pC0,8) =v () in (0,T),
p(r,0) =u() in Q=(0,r,) , ,
where t denotes time, r denotes age, v, is the highest age ever attained by indi-

"

(1)

vidual of the population, n(r,1) = (9!\];;’“” is called age density of the population,

N (r,t) denotes the amount of population aged less than r at time ¢, L (r,t) is the
relative mortatity, f(r,t) is the age density of migrants, «(t) is the absolute in-
fant fertility rate of population, u(r) is an initial age density of the population.

On the basis of the paper [1], we have obtained the following results:
Theorem 1 Let i(r,t) - Z3(Q); let s==1 with s+ integer + ,]) Let f,v and u

- (8-} o (8- ; ;
be given with fCE°(Q), v = =2 0, T) anduC = -2 (Q). There exists an

unique distribution p(r,t) in % (. _,)(Q) such that
(p, B*a)y = <[, + (0, q(0, 1)) + (U, q(r,0))  YaC X' (Q),
Furthermore {f,v,u}-—>p is a continuous linear mapping of

(e _ 1 -(s -1
= @xz CTD 0, mxE ST @ (0.

The distribution p is a weak solution of the problem (1), where

(2 +92 uornnY-o-9 _ 9 3
5@*_(& .o +u(_:,t)) = - S RO
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Hooon@={plpcH TP, #rcE@),
provided with the norm of the graph
Plcncer = (Pl o) + PP G0 'y
it is a Hilbert space; the definitions of £-°(Q), £°(0,T) and E-'(Q) are analogous
to [27];
| X(Q) ={a|gCH(Q), q(r,,1) =q(r,0) =0, P*qCH," (D)},
Theorem 2 Let tt,v,uand f be given and satisfy the conditions of Theorem 1,

where s:=(0, s=integer + }) . Then the problem (1) is well-rosed in space

F-1-(Q) = (PIPC HG Q) PPEE" (D)),
Corllary 1 Assume that the hypothese of Theorem 1 are satisfied, where s=2
and u=48(r-r,). Then the problem (1) admits a unique weak solution p in #_,(Q)
“H '(Q). Furthermore we have:

Ce— o it(p, o+t —r)dp j;u(r+r—t,r)drdx]‘

[(8(r—r,—0) +[of(x+r—t,x)e
if t<r,

Pre,04t-ndo o €2)

PUSD = oo, p i ~rydp

e Lot=-r) +{fy,y+t—-ne

if to>r,

From Formula (2), we may deduce:
Theorem 3 Let §, denote the practicable average life span of individuals, §.,
denote the residual practicable average life span of individuals aged r,. Then §, and

S.,, respectively, can be expressed by

T

m t r
- — Hlx,x)4x - — 2(2,x—ro)fx
S, =J e [orex dt and §,, :j e 7. " dr,

[0 T

ot
i i
res = 2}‘[7’,: rm - 2 [—li
S, = Ze =0 and S, = ZE k=ro .
i=c i=ra

wnere

ke d e+l
i o= J H(x, )y dx and B = j f(x,x-r,)dx,
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