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1. Introductiorr

ated a certain linear positir.e
ctions of the real variable z,
positive operator, 'We a.ssumc:g properties on the interval t0, ól

I. 9"(0) :1;
IL q,,@) is infinitely differentiable on 10, bl and (-_1), çl!) (x)> 0(h:0, t,..,)t
rlr. there exists a positi'e integer n, not depending on À, such that
(1) -çli)@): +(k, n., x)<p(t,-r) (x) (t : t,2, ,..),
lvhere
rv. ,lr.(Å, tt, x.) is such that trrere exists a positii,e function A þr,), monotoni_cally increasing and tending to infinitr, ,^ir"n ,¿ * * tài ¿': 0 ancl I (no:
= n) rniformly in å,

The operator Ln lot 4:1,2, ... is defined by

(2) r.,, {Í(4; x} : -- 5r\ 
t-tl¡'e,tÍrt¿'À í(:-,)Þ,-o ht rl¡t(ft;/

u,,"^ltll:p"^"1:-": 4.¡ is.supposed to be indepenclent of h. For example inrÌreorems J, 6 ancl 7 of scnunFrR 14] and. in theorem + "t sr."Bt i-iSj.^
ir
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9. Dependenee of varíables

,"rr"lå"jitppose {., is irctcpendeut of h, Q: þ(n, *). \4¡e take (1) rl.ith k + l

(3) --e::' rr (r.) : þ(n, x)erh,t (x) (h:0,1, ...),
Non, r'e differentiate (1)

(4) -ef,+r¡ (x):,þ'(n, *)ç!1, ,)(x) -i Q@, x)qf,)(x) (le: r, 2, ,..).
F'ronr (B) and (4) rve get

þ'þt,, x):0 or vlf-lt (x) : g (þ.=__ 1,2, "..)
and so

ù(n, x) : 8¡(n) or g,,(x): 0 x e lO, ttl
(where rÞ is an arbitrary.func-tion of ro), In.the case rvhere p,, (x) =0 rve can
å:i,+; Ëïiït*Ì;l.i o;;l; 'rn;l,u" 

r'u,,"-p;;;;ä'in"ì il ,f is irrdepcu-

.tit,,ilol,'ï ì"|J,."'r: 
ti;: 

t;;,',îuepcuclc't 
or x, Q: +(ñ, n). rn(r) *-c sub-

(5) --ef,;r¡ (x) : ,!(h l, 1, n)çrht (x) (/¡:0,1, ...).
I)ifferentiating (t) gives

, 

(6) - pf;r r¡ @) : rl(h, n)çf,t (*) (k :. t,2, . . .).
wc find that 'Jt(h t ,1, rt)..: þ(þ,n) k :.1,..2,. .. ., hn for some ,äo : ho þt)arrd gf"'rt (x)=b. it pur'rrr,r"'ìrräi''¿r'ir;r,rioit". so iu" rraïc shorvn that ii.{ is indcpeudcnt of i, ,1, _- ù(,ù.

3" The EãsE, n, =: 11,

We rror¡' consider the c¿rse where r?.r: 1x. We apply (l) to (l) and get
(7) çl!+D (x): .{,(,å I t, n, x)þ(k, n, x)er!_l)(x);
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åäfrl,i 2""in:7,2,...: x e 10,å1. Also we clifferentiate (l) a,rcl

(B) eftttt (x) _. l_rþ,(t, n, x) | þr(/r, r, x)lqø_tt (:v)

tor /¿ -: 1.,2, ...i n - 1,2, .. . : x etr'c ,,onlìnãåL"partiar àiirår"i,iiãr-ätñ"i3;.1"r å1,';1"11 
anct (tl) *'c obr¿ri,,

(9) ,þ(,(. -f I, n, x),þ(/e,n.,x): _l,,Ue, n, x) 1_,þr(k, u, t)
\\/e are able to gir.e trvo solutiorrs of this equation, r,iz.:
þ(k, n, x)A@) a'd rJ.,(Ä, n, x) :*_*O(È : 1, 2, ... i ?1, : 1, 2, ..., r c.

: 1,2, .. .). \^/ith thcse g,, \\,e may

.11,, tl(t); .r) : : l--nt"l- I''or'),' 
: 

1,,--'á(,,1 å ["''; 
n)(, 

l¡,, )-, (ï) (r0)
'Ihe irnages oï I, I and, tz are cas)_ to lincl.

M ,, (1 ; r) .=. 1, ù1 ,, (t ; x) -- :('ù_L r,
np(n)

lI ,, (t2, ;r) : d(r) a t) (q.(n) + 2l +,2 L a(n) 1 1. ,rzpzlnl , -,,rpa,ir)_ ,

- n -l- 0(n) andrua;:0(ø) thcn A,1,, (t, , K) __, x,

\\¡e rvill shor\'flrat rt,,þ,(h, t1, t) is independelt of l¡, it is independ.ent of :ras rvelt. And, o' the otÈer ti""'d; ii,l, rr- i"J"pãá"áa ïi'i rT i, ta"pe'cle'tof /¿. Furtherlrore ... .uili ,À; thj'if .nr: ø all kno,vu 
"xar.rpl"s of Zca' bc generated, r,iz. : I,ernst.in r ãp.åtorr, thc "r;;r;i;; oi^srasr_-rtirakyarr,

3XT",'å:'oXt"ï,.:f..easkatài;i"1in'ìiit"raturc ,i, = 
-,i -_'1, ,,: ,, ,r1_.

," a (rr) -1. 1

þ(n)
aS n. + cC)

(i : o, 1, '¿)

Takiug a(n) == n[!(n) ,- I u,e obtaín

M,, (t: x),) : x, IVt, (tz i x) : x, -l ! + ,,
tr. tt. Bþtj'
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1. Inttoduetion"

this paper: we considcl the nutrerical solrrtion of the follo¡'ing
\/olterra equations

(r.r) K'(t) + J'þ, x(t)) j I((t, s)x(s)ds : 0, t > 0., x(0) := ß,

and

(1.'2) 1(i) + 1{(t, s)/(s, ø(s))ds : a.(t), t > 0

On ttfe kernel /((i, s) \,\¡e assrllrle that

(l 3) K(1, s) is a s¡,mmctric cl X d-rnatrix,

stlch that the operator

(1.4) 7ç)(t) :
J

K(r, s)e(s)ds

1sj a positive olerator in 1-2 (sc'c dcfiriition 2.1). Ou the function / lve assLrllrcthat ít satisfies

(1.5a) 
"f 
(., u) is continuous o11 R+ for ail x, e iF{t,


