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In work /1/ we h av e e labo r a t e d a ::;yflt l'm:tr i ca I ap pr o a c h fo r 
i nve st i gation o f the r ela t i v i s t i c qUllsi po t vn tia l r adial equa 
tions f o r the c a s e o f S-wllve . 

[ rad 
-H 0 + 2Eq - V(r ; Eq )] ~/(q,r ) .. 0 ,	 ( 1) 

rad 2 i d
where H = 2 c ch(- - ), ~~'I e."j" l' t 'I " 

o e d r 

In th i s work with t he he l p uf t 11 . , 1l1'1' 1·.. .rr h we r ec eive the 
approximat e a nd exac t so I u t i ou ., 0 1 ,' q ll ,11 ; ,111 ( 1) which, a s c ~ oo , 

turn into Jost solut i on s of equnl 101\ 

2
d	 2

[ - - - V ( 1' ; E ) + q l .p ( q , r ) 0 . (2 ) 
d 1'2 q 

+ •
Hark ing in F - (q" C , 1' ) 1I11d I ;~ (II. I ) . 111 Ii I Rl>! II t i on s o f equa t i o n s 

(1) and ( 2) r espec tiv v l y h olV I I,y rll. 1 i ll ii i (I II 

+
limF - ( q" c , r ) == 

+ 
E - I lJ , r ). 

C-+ oo 

For e noug h large pos i t i vo ill l l' l ',l l N "'l lI ,ll i O I1 ( I ) can b e ap
proximate l y pr e s e n t.ed , Ill t lu - ayt 1 " 111 r l 'q O,1 1 i on s 

~ == A (q " c . N ) ~ ( r ) I V ( I I,; ) 1\(11 ,, 1' , N 1, (3 a ) 
dr 

n 
l,!J (q " r ) == L xk(r). (Jb) 

}.;= I 

where n = 2 + 4 II , x(r II- d i nu-n s lOIl EI I VI '," l '1 r , A rq, C , N) and B(q, c, f\ 

matrice s o f a s p eci f orm. M:ltri x Alii ,", Nl i s d e fined b y the 

following 

AO(q " c, Nk 

o 

o 

A(q" c,l' ) = 

wher e A (q"C,N) ==-A c ,N ) a nd A ('I " I ' , N'J i s t he ( 2Nx2N) 
2 I(q, 1 

diagonal matrix with e leme n t s l a I 2rr , - i ll I 2 17 , .•. , ia + 2k 17 , 

-iu t2k 11, . . • and besid es i u == i t/ ( II " UI an: c:os ."j (-¥ )~ 1 , 

2 

Matri x B(q, c , N) i s the (nxn)-mat r ix with the s ame c o l umns , 
the e lements o f which B (q " N)a r e d e fined f r om t he c o r re lat ionss 

a N (4 k 2 11 2 + a 2 ) 2 
)' (q" c , N ) =	 Il
 

- 2 2 22 2

2(."jq~+ c 2 _ c) k- 1 16 k 11 (k	 11 + a ) 

B ( )' (q " N) ( N ) 
1 q " c , N ) - .= - B q " ,

2i 2 

B2k _ I (IJ, c , N ) == wk (q " c , N ) B I (q , C , N ) == - B2k (q" C , N ) , 

k - I 2 2 2
 
w k~ . c,N)~ n eN - m) i N + m + 1)_" - u eN - m ) , k == 1 , ... • N "
 

me O
 2 2 2(N + m + l )(a + (N + m + 1) 11 ) 

The e xa c t presen t a tio n of equa t ion (I ) in t he f o rm of a sys 
tem o f e qu a t i on s of an i n f i n i t e or d e r i s r e c e i v ed a s N ~ 00 . 

Tt i s obviou s that in f r e e c a s e V(r ; E ) == 0 t he s o l u t i onsq
 
lJXp(" ill(q " c ) c r ) of e qua t i on ( I ) d e genera te t o Jost so l u t i on s
 
o f e qu a t i on s ( 2 ) , L e ., 

lim llXp ( ± ia(q " c ) c r) == exp ( ± i q r ), 
( 4 ) 

Theorem I. Suppose potential V(r ; Eq) be l orig s t o class t.'to. 00) , 
1. e , , 

J /V( r ; Eq ) /dr < 00 . 

(5 )o
 
Th en the solut i o n s of inte8ral e qu a t i on s
 

00	 + 
F ! (q ., C ,I' )= exp (±i a cr) - ' Jy(q , C, N)sin a c ( r - t) Vet ; E q) F - (q " c , t )dt _ 

r 

N
 
- ry(q , C, N) s in a c(r- t ) I w (q, c , N)exp (2k rr c (r - t )V(t ; E ) x
 

r k =1 k	 q 

(6 ) 
x fo' (q, c , t ) d t+ 

r N	 • 

f r y(q, c, N)s in a c (r - t ) I w k(q, e. N )exp (- 2k rrc(r - mv« ;E JF - (q ,. c , t)d t 
o	 k== I 

xist and ar e the solutions o f sys t em ofequat i ons (3 ) degene
rating t o Jos t s o l u t i on s o f e qua tion ~ 2 ) . Moreover integral
equati ons ( 6 ) are so lv~4_by' the method .of succ essive approaches. 

10 I ' : . •~ "! ..n: 
l1!l JII .. 
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Pr oo f, We mark t he two f i rs t co l umns of matr i x A(q" N) I n ! ± 
F (q ,r. , r) ~ - rY (Cf . c , r ) s in a c (r - t )V(t ; E ) F (q "c,t)dt h (+i a cr ) . Suppos e f u rther III ' ,1 r m 

NAO(q " c,N) C 0 0 

- (y (£I, C , N)sin a c( r- t) ~ ~(q, c, N)exp(2k Tr c(r - t) Vet: E )F \ q ,c ,t )dt /. 
U 0 ( q , c , N) = 0 r k=1 q m0 0 

r N + 

0 0 0 I f YCq , c ,N)sin a c(r- t) 1 (i)k(q ,c, N)exp (- 2k Tr c(r - t» V (t; E )F; Cq ,c ,t):lt 
I" o k = l 

0 0 0 
I I i ii ca sy to be c onv i nc ed of t h e j u s tic e o f the fo llowi n g 

a pp ra i Hi l i s 
U (q " c ,N ) = 0 A 1(£1 ·, C , N)(' 0 

1 WI) (II , (' , r ) I = 1 
() 00

[
r 

~ , y (q "C, N) (3M + 2) I IV (t; E ) .' dt , r 2., a () 00 o qWI (1 1, 1; , 1' ) 1:: 

{ 00 

(J 0 y (q " C . N)(3M ;- 2) I IV( t : E ) Idt , U (q " c ,N ) = 0 r ~ a , 
2 r q 

N0 I} A"Vl , I: , N )c 
wlwr c M= 1 w (q ,c ,N) . 

k =l k 
Th en A(q " c,N) =Uo(q" c,N ) + UI (C1, c,N) I U,,( II , e , N ) . Let us a s sume that fo r any 

With the h elp of dire ct c hec k - u p i t i n '; II ~; Y t o be conv i nced I 

o f that the solu t i on s of i ntegr a l equ n t i o n u IF (q " c , r ) 1 s m 

.... ±.... co -. 1 
X (q" r) = h(± i a cr) - I exp(U (q,c , N) (r -1 )13(11 , (:, N )V(I : \.: ) x (q " t)dt 

o 
r 
00 • • 

m 
U IV (t ; Eq)1d t ] r :<: a , 

Y 'q"C , N) (3M + 2) m 

m l o 
m 00 (8 ) .! nr: q , c-:,.N) ~~~~ [ r IV(t ; E ) Idt ] r :s a . qm! 

The n fo r r ?: a we have- (exp( U (q" c , N)(r - t ) 13(£1 , (: ,NlV II : I': )x - (q " t) dt + 
r t 

1 
• Y m+ L(q . c .x ) (3 M + 2) m{ oo m00 __ • (7) IF- (q, c, r)l < Jl V(t ; E ) I LrIV(s ; E )I ds ] d t++ rex p ( U (q " C , N ) (1' -I » B(q , c , N N ( I : r: )x " (q, t) d t nHI - I q q 

, r 0o 2 
t m 

+ M ( f1 V(t ; Eq) ll J IV( s : Ii:q ) l d s 1 d t ) +are the so l u t ions o f e quation (3a). Su b s t; i tu t i.ng (7) into (3b) 
r 0n + 

and pu t ting 1 x k(q " r) = F-(q " c ,r ) we r ec eive (6 ) , 
r oo m r m} k = I t
 

Le t a b e s u c h value of l' that s a t 1 s f i ~ R t he e qua l ity / MU IV(t ; E ) !UIVCs ; E ) ! ds ) dt + [l V(t ; E )!UI V( s ; E q) lds l) s
 
o q t q 0 q 0
 

a
 
III ~ 1 m+ 1

II V(r; E q)l d r =II V( r :Eq )I d r. )' ( II, c, N ) (3M+ 2) 

o a (m + l ) ! 

Now we prov e t hat e quat ions (6) hav e the so l u t i o n s which r 

can be fo und b y t he me t ho d of su c c e s s i v e a p p r o a c he s . s i nce Jl V( ' : E ) l d t~ r I V(t ; E ) I d t fo r r ~ a. , II q . q
 
We pu t I'o r r ~ a we get:'
 

F-
+ 

( q" C , r) = exp (± i a cr) , III {a 00 m' },1II+ 1 (q,c ,N)(3M+2) JlV (! ; E ) 1[{IV(s ; Eq) 1ds ] dt + 
III I I - m . r 

o IJo' (II ,' : , r ) .' I q t 

4 
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Pr oo f, We mark t he t wo first co l umn s of mat rix A(q., N) i n 
h ( +i a cr ). Suppo s e f u rth er 

AO(q ., c , N) c 0 0 

Uo(q ·, c, N) ~ 0 0 0 

0 0 0 
... 

0 0 0 

U I(q ·, c, N) ~ 0 A ltl ·, c , Nle 0 
1[ 00 0 

, 
0 " 0 

U 
2 

(q , c , N ) = 0 

0 

0 

lJ 

0 

A : ~ (q , c , N )c 

Th en A(q ., c, N) = Uo(q ·, c , N ) + UI(q . e , N) I 1I,,(q , c , N ) . 

With t he h el p of di rect c h e ck-u p i r i ll l.: fl ~ :Y to be conv i nced 
o f t ha t t he so l utio n s of in t e gr a l c Cj U l1 t i () II ~ 1 

-+±... ~..... · . 1 
X (q .,r ) = h(±i acr) - ( exp(U (q,c , N) (r - l) B(q ., e , N) V( I ; I·; )x (q .,l)dt 

- 0
 
r
 

- (exp( U I(q, c , N)(r - t ) Btq , e ,NIV(1 ; I~ ) ; \ q , t ) dt + 
r 

( 7) 
+ (exp( U (q , c , N )(r-t )) I3 (q , c , NIV ( I : E )i i(q ., t)d t 

o 2 

a re t he so l u t ions of e quation ( 3a ) . Su bRt itu t i np, ~ 7 ) i nto (3b) 
n + 

a nd pu t t ing I xk(q ·, r )= F -(q .,c , r ) we r e c ei v e (6 ) . 
k~ I 

Le t a be s u c h va l ue o f r tha t s a t isfieR t he e qu a l i t y 

a 00
 
f I V( r; E ) l d r ~fI V( r ; E )I d r .
 

q q 
o a 

Now we prov e t hat e quations (6 ) ha v e t he s o l u t i on s wh i ch 
can be fou nd by th e met ho d of s u c c e s s i v e app r o a c h e s . 

We pu t 
+ 

I" - (q, c . r) = exp (± i a cr) , 
o 

4 

F ! (q. , c: , r) ~- Jy (q , c , r ) s in a c (r - t )V( t ; E ) F !(q ., c , t )dt 
III I 1 r m 

N 

- ( Y(fj , C, N)sin u c(r-t ) I ~(q , c , N) exp(2k 71c (r - t» V(t ; E )1"±(q,c ,t )dt+ 
r k ~ 1 q m 

r N ± 
I I }'(q , c ,N)s in a c(r - t ) I w (q ,c ,N)exp (- 2k 71 c (r - t » V(t ; E )Fm(q ,c ,t )jt

ko k= l 

I t i n " n s y t o be c onv i nc ed o f the ju s t i c e of the fo l l owi ng 
; l p l' r ll i fw l R 

!l"11 (II , (' , rl l = 1 

r 
y(q .,c , N) (3M t 2)f IV (t; E ) Idt, r 2. a
 

WI (11 , (: , r j ] ~ o q
 

{
 00
 

y (q , C , N)(3M + 2) f IV( t ; E ) IdI , r ~ a , 
q 

r 
N 

wlu-r c M ~ I w (q .• c. N) . 
k=1 k 

Le t us assume that for a ny 

r m 

[J IV(t; Eq)l d t ] r ~ a, 
y m(q " C • N) (3M + 2 ) m 

m ! o
Wm (q ·, c , r) j S 

m 00 
y~q , c-.:.N)S~~~ ( ,. IV (t ; Eq)1dt ] 

(8 ) 
r s a . 

m! 

Th e n fo r r ~ a we h ave 

, y m+ \ q ,C,N) (3 M+ 2)m{ 00 t m 
/F- (q,c . r) l s Jl V(t; E ) IUIV(S ; E )Ids ] d t+ m-- 1 rm q q
 

. r 0
 

~ t m 
+ M(f1V(t ; Eq)! ( r IV( s ; Eq ) ld s 1 d t ) + 

r 0 

tr oo m r m} 
f M«( IV(t; E ) l ff IV(s ; E )I ds ] dt+(/V(t ;E ) l lfI V ( S ; E q) ld s l ) s 

o q t q 0 q 0 

/ " t 1 ( q , c , N) (3M+ 2) rn + 1
 
< - - - - - - - - - - 

(m + 1) ! 

r 

s i nc e Jl V (!; E ) l dt~fIV (t ; E ) j d t fo r r ~ a . , n q q
"o r r ~ a we ge t:' 

11'" (( Ill+! m{ a 00 m 
111 1 1 I , c , r ) -- y (q,c,N ) (3M-t2) fI V (t : E I(f1 V(s ; E ) l ds ] dt+

q) qm I r t 
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00 t m a 00 ill 

+ II v (t ; E ) I [II v ( s ; E ) I ds ] dt + M( fIv ( t ; E ) 1 [I v (s; E )Ids] . dt + 
r '1 'I r 'I I 'I0 

00 t m r OOm}
+ I IV(t , E )IUIV (s,E ) Ids ] dt +M «IV (t ;E ) IU IV(s ; E ) Ids] dt) ~
 

r '1 'I 0 'I t 'I
0
 

ym+ l(q , c , N)(3M+ 2)m+ l oo m+ l
 
s [IIV ( t ; E ) Idt 1
 

(m + I)!	 'I 

r "" 
since f1V( t ; E )dt ::; II V(I; Eq) ldt f o r r c a . 

o 'I r 
So b y inductive supposition a ppraisal (8 ) is satisfied f o r 

ev e r y na tural number m and s eries 

+ ~ + 
F - (q, c , r ) = ~ F - (q , c ,r )
 

m;O
 

uni forml y converges on th e s emi-a xi s [0 , oo ),a nd their sums F \ q ,c ,r) 
a r e the solutions of e qua t ions (6). 

As c -> oo from (4) we hav e 

uC N (4 k 2 2 2 ) 2 1lim y (q , c, N) ; lim n 11 + u
 
C-> oo 2 2 2 2 2 2 q
c ->oo	 2(C.,jq2 + c 2 _ c k ~l 16k 11 ( k 11 + a ) 

As a result int e gral e qua t i o ns (6) have the form 

:!: "	 OO s in q (r _ t ) :!:
lim F (q , c , r ) ;E - (q , r ) ;exp ( ±iqr )- I V et; E )E ( q , t )dt. 

q 'I 
c ~~	 r 

Q.E.D. 

Theorem 2. Suppo s e pot ential V( r ; E ) s a t isf i es condition (5 ) . 
Then the solutions of integr al e quat i~ns 

F :!:(q,c , r )=exp (±i a Cr)- (y(q ,C)s ina c( r - I) V(t ; E ) F -(q , c , t ) dt 
r 'I
 

+ 
+	 (y (q ,c)sin a c( r -t) ~ w (q ,c)exp ( 2k 11 c ( r- t » V( t ; E )F -Cq , c,t )dt
 

. k= 1 k 'I
 

r oo	 !. 
+ ( y (q, c)sinac(r -t) ~ w (q ,c)exp(-2k 11C( r- t» V( I: E )F (q,c,t )dt,

k	 'I 
o	 k=l 

where y(q , c) ; lim y(q , c , N) , w (q , C) = lim w (q , c , N), exist and
 
N-> oo
 k N-> oo k 

ar e the solut~ons o f e qu a t i on (I) degenerating to Jost solu
tions of equation (2). Mor e ov er int egral e qu a t i on s ( 9) are sol
ved by the method of s ucc ess i ve appro a che s. 

6 

Proof. When N -> 00 we have
 
222
 

a	 4 k 11 + a 
lim y(q , c , N) =--====- n 22222 
N-> oo 2( .,jq 2 + c 2_ C k; 1 16 k 11 ( k 11 + a ) 

00 8 k lf,l/.t2_ a 4 a n (1 - - - - - - - 
2(.,jq 2 + 2 _ k ; 1 16 k" 11 " + 16 k2 11 2a 2 ),c c 

I t i s eas y to v erify that 

2	 2 2 4
8 k 11 a - a a 2 

2. I	 1<- . (9) k= l 16 k411 4+ 16k2112a2 - 12 

He n c e it follows t ha t there e x i s t s the limit y( q , c , N) 
a s N -. oo , 

It i s obv ious that Iwk(q , c , N) j ~ 1 f o r an y positive int e ger N . 
}loreover when k -> oc we hav e 

Jim w (q ,C.N) <..L 
N.. cc k 2 

k -> 00 

where p ; cons t . Henc e M = ~ w (q , c) < 00 ,kk= 1 

Further r ea s oning c ompletely repeat s the proo f of theorem 1. 
Q.E.D. 

Th e or em 3. Suppo se potential V(r ; E q) sati s fi es c ond i tio n 

( qV( r ; E ) Id r < 00	 ( 10 ) 
o 'I 

t hen f o r a ny n » 0 the s olutions of int e p,r al e qu a t i o ns 

F:!: (q, c, r.Tf ) = exp (±irCr)- j y (q , c , N) Sin a C(r - t )V(t ; E ) F :!: (q, c , t ' Tf)dt 
r	 'I 

00 N 
- I y(q , c , N)sin a C(r-I) ~ w (q, c . N)exp (2k 11c(r- I» V(I ; E ) F \ q , c , I, Tf )dt +
 

k ; I k 'I
 

r N	 + 

+ I y (q , c . N) s inac (r - t ) ~ w (q,c,N)exp (-2k11 c(r-t»V (t ; E ) F -(q , c ,t , Tf)dt 
k 'I 

Tf k=l ( I I ) 

e x i s t a nd a r e the so l u t i o n s of sys t em of e quat i on s ( 3 ) on the 
s emi - a x is [0 . (0) .Functions 

F ( q , c , r ) = lim F ( q , c , r , Tf ) ( 12) 
Tf ~O 

7 



al s o a r e the so l ut i on s of sy s tenl (3 ) d e generati n ~ the Jo s t so 
lution s of equat i on (2). 

This stat ement remains just al so in the limi t N ~ 00 . 

Proof . From (10) a nd theorem I it fo l lows tha t f or a n y ~>O 

int e gra l e qu a t i ons ( I I) a r e s o l ved by the method o f s u c c e s s i v e 
approac h e s on [0 , 00 ). He conside r t he i n t e r v a l O ~ r ~ TJ . 

Suppose F~ (q , c , r, ) = exp (± iacr) , a nd F~+l( q, c ,r , TJ ) 
is r e ce i.v e d wi t h t he he l p of s ub s ti t ut i o n F~(q , c . t . q ) i n s t e a d 
of F - (q , C, t, l/ ) into the rig h t pa r t of equatio n (I I) . Th en we 
ha v e t he appr ai s a l s: 

IF
+

- ( q , c . r, 71 ) I :" 1 

I F \ q , c , r . 7J ) I ~ a c y ( q . c , N ) 1 j t I V( t : E ) I d t + 

00 71 
+ M Jt JV( t : E ) I d t + M Jt tl V ( t ; E ) Id tl, 

q q
r N r 

whe r e M = ~ w (q, c . N ) exp (2 k 11C 7J ) ' 
k = 1 k 

We c ho o s e 71 s u c h that 
TJ ""
 
J tl V( l : E ) Idt ~ J t I V( t; E )d t.
 

q q 
r 7J 

In con sequence s we have 
+

I F ~ ( q . , r . TJ ) I ~ a c y (q ,c , N ) (2MI- 1) [ (t1V(I; E.j) ldl l. 
r 

We pr o po s e f u r t h e r t hat f o r a n y number ill we ha v e the a p pr a i 
s a l 

. rn 
± (a C y (q , C , N ) (2 M I-1» eo m

IF (q , C , r , TJ ) I .:s I fl V(l ; E Jldl ] . ( 13 ) m 1II ! q 

Then 

rII 
± ( a C y (q ,c ,N) (2 M + 1) IF (q •c . r • TJ ) I ~ a C y (q ,C , N ) I J II V(t; E ) I x 

m+ 1 m : r q 

cc m oc 00 m TJ 
[ J s I V( l" ;E )Ids ] dt + MJ t IV(t: E ) lIJ s I V(s ; E )lds l dt +M J tlV (t ; Eq) l x 

q q q
 
t r t r
 

111 + 1 DO
 m 
[fS !V(s; E )I ds ] d t ~ (aC y (Q,c ,N)(2M +1 » [ft IV(t ; Eq)! dt l + 1
 

t q (m + 1) 1 r
 

Thu s a p praisal ( 13 ) is sa t i sf ied f or ever y ill and i n t egra l 
equ a t ions ( I I ) a re found by the method of suc c e s s i v e a pproaches 

8 

on [0, 00 ) . Horeover f o r r :::: .1/ we h av e 

IF 
+
-(q , C , r , 71) I < exp \ a C y (q , C , N ) (2M + 1» [ J t I V ( t ; E q) Idt 1. 

r 
The appra isal doe s no t depend on 71. Cons equ entl y there ex i s t s th e 
limit ~-' ± ( q ,C , O )~ lirnF±(q, c ,O , 71 )' Henc e it foll ows that corre

l a tion (1 2) is sa ti s fi ed in some neighbourhood o f the coordinat e 
be ginnin g r = O. + 

Le t +a b e a numb er of the n eighbourhood, i. e., F - ( q , c, a ) 
= lirnF - (q. c,a , 71 )' He consider th e int e gral e qu a t i ons 

TJ ~ 0 

- 1
F (q , C, N ) = exp(± l a cr ) (1 + p exp ( - 2 11 cr »

- J y (q, c, N)s in a c (r -t)V (t :E ) F ±( q ,e , t) dt 
q
 

r
 

00 N 
-(y( q , c , N)s illu c ( r - ll ~ Id (q , c , N)e xp (2k 11 C(r - t» V(t ; E ) F l q ,c , t ) dt + 

kr k ", 1 q 

r N • 
+J y (q , c , N) s in llc(r- t ) ~ (u (q, c .N ) exp (-2k11 c(r -t)V(t:E ) F -(q ,c , t ) dt ,
 

a k = 1 k q
 

wh er e p i s an arbi trar y number.
 
It i s ea s y to be conv i nced (c ompa r e wi th the proof of theo


rem 2) of that fo r any number p t he e qu a t i ons ( 14) can be s ol 

ved by the method of s u c ce s s ive a p pro aches and their solutions
 
satis f y t he s y st em of e qu a t ion s (3) . Now we c h oo se number p
 
such that it sa t isf ies th e equality 

F±(q , c , a ) = ex p (± i a C a) (1 + P exp (- 2 11 ca ) 
00 

- J y(q , c , N) s in a c( r - t) V( t ; E ) F±(q , c , t ) dt 
q 

a 

00 N 
_ J y(q , c . N ) s in a C(r - t ) ~ w (q , c , N ) exp (2 k 11 C(r - t » V( t : E ) F ~q . C • t )dt. 

a k= 1 k q 

Then the solution s o f equation s ~ 1 4 ) c a n b e c ons i dered as the
 
c on t i nu a t i on of F ±(q, C , r ) .
 

Fr om e q ua t i ons ( 1 I ) and ( 14) and t h eorem I i t fo l l ows that
 
when e ~ "" the so l u t ion s F ± (q , c .r ) sa tis f y the equati on s
 

. , sinq (r -t)DO + 
lim F -(q, c ,r l . E'( q ,r ) = cxp (±i q r ) - · J V(t; E ) E-( q , t) dt.
 
c ~ "" r q (I
 

, 
To put t he o t l).. r W:lY r ou nd s o l u t i.o ns F ' (II , c , r)d e ge nerat e to J o s t 
so Iu t i o ns o f cq un t i nn (2 ) . 

9 



Finally the passage to limit N .... "" is accomplished just as 
1n proof of theorem 2. 
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By CyaH MHHo, >:<HAKOB E.n., Kap;bmieBcKIDi B.r. 
0 HepenHTHBHCTCKOM npep;ene pemeHHH 
KBa3HUOTeH~HanoHb~ pap;HanoHb~ ypaBHeHHH 

E5-85-394 

,ll;nH cnyqaH S -aonHbi HaHp;eHhi pemeHHH penHTHBHCTCKoro 
KBa3HnoTeH~HanoHoro pap;uanoHoro ypaaHeHHH 

[2ey'q~ +m2e2 - 2me 2eh(J..!!. ...!L)- V(r; E )]1/J(q .,r)u 0, 
me dr q 

KOTOpb!e npH e -+ oo nepeXO,IJ;HT B pemeHHH :f1ocTa HepenHTHBHCTCKOrO 
pap;HanoHoro ypaaHeHHH ~pep;HHrepa 

d
2 

2 [- - V ( r ; E .) + q . ] 1/J ( q , r) = 0. 
dr2 q 

Pa6oTa awnonHeHa a na6opaTOPHH BbNHCnHTenoHOH TexHHKH 
H aBTOMaTH3a~HH mUII:I. 

ITpenpHHT 06~e~HeHHOrO HHCTHTYT& RAePHWX HCCneAOBaHHA, ~y6Ha 1985 

Vu Xuan Minh, Zhidkov E.P., Kadyshevskij V.G. E5-85-394 
On the Nonrelativistic Limit of Solutions 
of Quasipotential Radial Equations 

The solutions of the relativistic quasipotential radial 
equation 

[2ey'q~ + m2 e 2- 2me 2ch (.!!!_ ..L)- V(r; E )] 1/J(q ., r) = 0, 
me dr q 

which, as c ....... , turn into Jost solutions of Schrodinger nonre
lativistic radial equation 

2 
d 2 

[-- V(r; E .) + q . ] 1/J(q ., r) = 0 

dr 
2 q 

are found for the case of S-wave . 
The investigation has been performed at the Laboratory 

of Computing Techniques and Automation. 
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