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. ALGORITHM 68
H. MALINO WSKI and R. SMARZE WSKI (Lublin)

DETERMINATION OF THE SOLUTION
OF ABEL INTEGRAL EQUATIONS, III

1. Procedure declaration. The procedure integAbel3 determines the
approximation f,(s) of the solution f(s) of the integral equations

F S
(1) g(t) =0f(t—p_s—p),,ds, te o, E),
and

58
(2) g(t)=‘ 'E;p__tT)ads; te[0, R],
where
(3) 0<a<1l and p=i r=1,2,...)).

l

These approximations f,(s8) are defined by

W S =P (B o [ Gl ), se0,),

sl—ap + sl—p sp___tp)l—a
and
R ,
psinarw 9(R) g4(?)
® g0 =2 (e — | il ) reoim

respectively, where g, is a spline function of degree m = 2k —1 (1 < k < n)
Inferpolating the function g at the nodes ¢;, 0 =#, <it,<...<t, =R,
and given in the form

(6) 94(0) = D A+ Y B0t t)(1—1)"
i=0 j=1

with
) — 0 if t<t,
SO R 3 2 R
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Rregedurg inteqAbel3(m,n,s,F,R,g,alfa,1,4,B,t,1);
Xalus myn,8,R,g,1;
dniager m,n,l;
Zsal s,R,g,alfa,f;
AXZAY A,B,t;
Zaclasn ¥;
lagin
Jnkeger mi,m2,1i,v,mm, J;
zsal x,h,p,sp,Rp,ars,spil,Ri,s11,tp1,tp2,s1,82,sum2,1§,b]J,
tip,812,811,8p2,ats,81;
L1=,0;
AL ~PAs=R
ihan g0 o fin}
ali=1;
w2 i=l-1;
¥i=hi=alfa-1,0;
pt=1.0/1;
sp:=stp;
izr
ihan

Recin
Rp:=Ri=1,0;

ars:=sptalfs
4 F
alss
hegin
Rp:=Rtp;
arsi=-(Rp-sp) talfa/Rp
and-;
8p1t=sp/Rp;
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811:=Ri:=1,.0;
Lor i:=1 giep 7 upiil m do
bezin
tp1:=1,0;
81:=.0;
Lor v:=m2 giep ~1 uptil m1 do
bezin
81:=81+tp1;
tp1:=tpixspixv/(v+h)
end vi
m1:=m2+1;
m2 :=m2+1;
r=r+l;
Ri:=RixR;
811:=tpixs11;
if -F
then s11:=s11+81;
f:=L+Rixe11xixA[i]/r
end i;
f:=fxars;
sum?2 :=ars=Rixs11xB[1]/r;
n:=ne1;
mm :=m-1;
Zor j:=2 gep 1 unkil n do
bexin
tys=t(J];
iL sstinF
lben go Lo EI;
ml:=1;

m2i=le1;
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pi1:=(=tj) tmm;
tips=titp;
sp2:=8p/tjp;
ats:=812:=if e$tj ihen abs(tjp~-sp)talfa/tjp glge .0
s11:=ars;
Ri:=R;
tip:=tj;
Lor i:=0 giep 1 uniil mm do
kegin
813=82:=,0;
gi=tpl:=tp2:=1.0;
Lor v:=m2 giep -1 until mi1 gdo
hegin
81:=81+tp1xgi;
82 :=82+tp2=8i;
tp1:=8pi1xtpi;
tp2:=8p2xtp2;
8is=8ixv/(v+h)
ead v;
ml:=m2+1;
me :=m2+1;
s811:=glxars+sixtpi=xs1l;
812:=g2=ats+sixtp2xa12;
bj:=bj+si1=<(if T thep s12xtip glge s11=<Ri+(if s<t]
ihen s12=<tjp gleg .0))/r;
ri=r+l;
tipes=tjp=<tJ;
Ri:=RixR;
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8i1:=-pil><(mm~i)/(i+1)/tj

end i;
sum2 s=sum2+B[ j ]xbj
snd Js
El: .
£:=0,318309886184x3sin(3, 14159265359xa1£a)xspx(g°<(11 F
then sp glge Rp-sp)th/l+f+m<sum?)/s;
fin:
end inteqibel3

Data:
— degree of the spline funection (6);
— number of nodes of the spline function g,;
— an arbitrary fixed point from the interval (0, R];
Boolean variable; if F' = true, then cquation (1)
is solved, otherwise equation (2) is solved;
— if F = false, then R denotes the upper limit of
integral (2), otherwise it is inessential;
g — if F = true, then g is equal to g(0), else to g(R);
alfa, I — parameters defined by (1)-(3);
A[0:m], B[1:n] — arrays of coefficients of ¢,;
t[1:n] — array of nodes of g,.
Result:
f — approximate value of f(s) of equation (1) if F' = true or of (2) if
F = false.

2. Method used. The method from [2] has been used. Additionally,
the method from [1] is proposed to the determination of 4; and B, in (6).

=y oo S S
|

3. Certification. The procedure inteqAbel3 has been tested on the
Odra 1204 computer. The obtained results of calculations have been given
in [2].
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ALGORYTM 68
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WYZNACZANIE ROZWIAZAN ROWNAN CALKOWYCH ABELA, III

STRESZCZENIE

Procedura inteqAbel3 wyznacza aproksymacje f4(s) rozwigzania f(s) réwnania
calkowego (1) lub (2). Aproksymacja f,(s) okredlona jest odpowiednio przez (4) lub (5),
gdzie g4 jest funkeja sklejana stopnia m = 2k — 1 (1 < k < n), interpolujgca funkcje ¢
w wezlach t;, 0 = ¢, <1, < ... <1, = R, i dang wzorem (6).

Dane:
~— stopien funkeji sklejanej (6);

— liczba wezléw funkeji sklejanej g4;
— dowolnie ustalony punkt z przedzialu (0, R];
zmienna boolowska; gdy F = true, wtedy rozwigzywane
jest réwnanie (1), w przeciwnym razie — réwnanie (2);
— jelli F = false, to R jest gérng granica catki (2), w przeciwnym
razie — jest nieistotne;
g — jefli F = true, to g jest réwne ¢(0), w przeciwnym razie zad
g(R);

alfa,] — parametry okredlone przez (1)-(3);

A[0 :m], B[1:n] — tablice wspélezynnikéw g,;
t[1:n] — tablica wezléw g4.

Wynik:

J — wartodé fs(s), aproksymujaca rozwigzanie f(s) réwnania (1), gdy F = true,
lub réwnania (2), gdy F = false.

W procedurze inteqAbel3 zastosowano metode szczegbélowo opisana w [2]. Do
wyznaczania wspélczynniké6w A; oraz B; w (6) autorzy proponuja numerycznie sta-
bilng metode z pracy [1].

Obliczenia, wykonane na maszynie Odra 1204, wykazaly poprawnoséé algorytmu.
‘Wyniki obliczenn przedstawiono w pracy [2].
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