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Some examples of the one-dimensional Schrodinger equation with strongly 
singular potentials are considered and solutions vanishing at the origin are construc­
ted using the well-known transcedental functions. 

PacCl\10TpHM �HCpcpepeHI.\Ha.JILHbie ypaBHeHWI 12) 

f" + !� [ e - U (x)] f = O, - oo < x < + oo,

2m 
f" + V [e - U ( 1:)] f = O, O < -r < + oo.

(I) 

(2) 

IlpeAJiaraerc.sr ucCJieAoBrume yKa3a.HHblX ypaBuenH:u ae onaparo�eec.sr Ha MeTOA 
BKB. 

Ilpru1ep 

PaCCMOTPHl\1 (2) npH "C-+ o C IlOTeHI.\H8JIOM JleHH8pAa-,U>1<ouca6•9•10>

A B 
U(-r)=

12
-6, A>O, B>O.

T T 
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EISH!NSKII: SOME EXAMPLES OF ... 

Ilp1me1urn: J< (2) C (3) IIO,ll;CTa.'t!OBJ<Y

Ilo,n;CTaHOBJ<a

I y = T Y1 (�), �= _, T -+ + O, � -+ + oo, 
T 

d2 
Y1 2m ( E A cs ci) 

- O 
<le 2 + 7i2 e4 - s- + B � Y' - .

IIpeo6pa3yeT ypaBHeHHe ( 5) B ypaBHeHHe

(4) 

(5) 

(6) 

�� + � dy� + 2m [ E A+ B ] 0 (?)du 2 Su du li 2 (5u) 4! 5 
- (5u)6JS Yi = ·

Ilo,n;CTaHOBI<a 

npeo6pa3yer ypaBHeHHe (7) B ypaBHeHHe
d2 y2 [2m ( E B ) 6 

] du2 + li2 (5u)4f S - A + (5u)6JS + 25u2 Y2 = O.

C IIOMO�blO ypaBHeHHH (9) OKOHtJaTeJ!bHO no.rryttaeM
3 ( 1 1/2m A) f1:-o�T CXp - lTJ r -p:- . 

(8) 

(9)

(10)

<l>OpMYJ1a (10) C TOlJHOCTI,10 ,n;o IIOCTOHHHoro MHO>I<HTemr COBIIa,n;aeT C cpopMyJIOH(14) H3 CTaTLH 10. 
IlpHMepbt 2, 3 

HaM IIOHa,n;o6HTCfl ,ll;Hcpq>epeHI._\HaJlhHOe ypaBHeHl{e

c o6�HM pemeHHeAt

!= 

/-( ( Va ) ( Va ) ) J T C1J � 2pxtJ + C2J_fo 2pxP ' a> O.

( 11) 
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2mA 
IlpH {J = 5, a= - h2 no.rryqaeM peaym,TaT H3 cTaTht 10.

1 2mA 
IlpH {J =

2
, a = - --W:- no.rryqaeM peayJ11>TaT H3 cTaTeH 1-5.

IlpHl\1epb1 4, 5 

Paccl\iOTPHM ypaBHeHHe (30) H3 craTMl 10 

f,, = 2mA �f . Ji2 T4 e .

I1pm1eHHH i{ ypaBHeHHIO ( 12) IlOACTaHOBKY ( 4)' no.rryqaeM 

(12) 

(13) 

EcJIH B3HTL ypaBHeHHe (2) �Jl.fl qacrHI.\hl, HaxOAHI.QeikH B IlOTeHI.\HaJil>HOH .m.1e 

TO ( 14) HeJib3H 3aMeHHT.b IlOTeHQH8Jl01\-1 

a {J U(-r:)=-+-
T T

2 

(14) 

(15) 

KaK 3TO AeJiaeT aBTOp craTLH 10, H6o pellleHHH (2) C (14) npH T�O W\IeeT CYil.\eCTBeH­
HO oco6yro TOqKy, a pellleHHH (2) C (15) IlpH 'l'� o peryJUipHbI13> . 

IlpHMeHHH IlOACTaHOBI<Y (4) K ypaBHeHHIO (2) c IlOTeH�aJlOM (14), no.rry­
qaeM nmpcpepeHq1mm>Hoe ypaBHeHHe 

IlOACTaHOBI<a 

ea; = u, a > O, g -+ + oo, u -+ + oo

npeo6pa3yeT AH:cp<l>epeHQHam,Hoe ypaBHeHHe ( 16) B ypaBHeHI-le 

d 2 y + _!__ dy + �1!!. ( e a 
2 _ � _ B ) 

= O.
du2 u du h 2 u2 ln 4u a au2 1n u y
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y = Y2 
• u- •1 2 

npeo6pa3ycr ,11ucpcpepeHQHaJlhHOt: ypaBHeHue ( l 7) B ypaBHeHne 
(18) 

d2 Yi_ + (- !.� 1_ + _!__ - __ 2�-- + _}_��-�) Y1 = O (19)d u2 a li 2 4u2 a li 2 u2 ln u li 2 u2 ln4 u 
· 

0I<OHtiaTeJIJ,HO 
/T-o - • exp ( - exp ( : Vfi : ) - 2 �), (20) 

3aMeTHM, qTQ o6�ee pememie ypaBHeHHH (12) (cpaBHHTb c CT. 10) HMeeT BH,11 

IJpHMep 6 

PaccMOTpHM ,l1HcpcpepeHI.{HaJibHOe ypaBI-IeHHe (2) c IIOTeHI.{HaJIOM 
A 

U (T) = ± -;;, n > O. 
T 

IIpuMeHHH I10)1CT8H0BI<Y (4) I< ypaBHeHHIO (2) C (21), norryqaeM 

Crryqan: n > 2
I10,11cTaHOBI<a 

d 2 17 2m ( e n- 4 ) -
'd-e2 + /j2 e4 + A e 11 -

o.

[(n - 2) 
J
-2 

e = -2- e 11-2, r � + o, e � + oo, e � + oo
npeo6pa3yeT AHcpcpepeHQua111>Hoe ypaBHeHne (22) I< BH.J1Y 

�:; +: =� · + · :; + 7; [ [(�;)�]•�•�A] q = O.
I10)1CTaJl0BI<a 

(21) 

(22) 

(23) 

(24) 

n-41'} = 1] 1 , (! -2(n-2) (25) 
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npeo6pa3yer Aa<p<pepeH�aJibHOe ypaBHeHHe (24) I< BH.izy

OTI<YAa AJIH BepxHei.'o 3Hm<a B (26) nonyqaeA1

!!.. ( 2 v-2mA I ) li-o""'r 4 exp - -- -- . -- ."' n - 2 h,2 1-2 
i-2 

IlpH n = 3 nonyqaeM pe3yJibTaThI craTeH l-5. 

,I:(JIH HIDKRel'O 3Ha�a B (26) IIOJiyqaeM 

r�e tp -Hes<OTOpoe AeHCTBHTeJioHOe �CJIO. 

Cnyqai:t O < n < 2

Ilpn � -+ + 00 ypaBHeJrne (22) 3I<BHBaJieHTHO ypaBHeHHIO

d2 17 2m A 1 d{i+� · �4-n 11 = O. 

C IlOl\101.QolO ypaBHeHIUI ( 11) OI<oHqaTeJibHO IIOJiyqaeht

Cnyqai:t n = 2

-
( I l / 2m A 2-n)

Vi-Ji�n 2-nY� T
2 

,I:(JIH BepxHero 3HaI<a B (22) noJiyt1aeM
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)lJIH HH»mero 3HaI<a B (22) nonyqaeM 
,--1+l1_8mA 8m A __ Y_--.!!!_1 - �- > O, /

1:
-+0 f"o,./ T 2 ; 

8mA 
v- v-i - -� = O, f = C 1 r + C2 dn r + O ( 1);

8mA - . ( l1/8mA- ) l-�<O,/=C1Vrsm 2r�-lT +

V
- ( 1 1 / 8m A-- ) + C2 T cos 2 y � - I T + o (1).

IlpHl\1ep 7 
PaCCl\lOTpHM ypaBHeHHe ( l) npH X -+ ± 00 C IlOTeHQH8J10M ( CM. CT. 10) 

U (x) = x 2 exp (ax 2). 

381\teTHM, qTQ ypaBHe1-me (I) C (28) He MemieTCH npH 38.MeHe X Ha -x. 

IlOACTaHOBI<a 

x = Y ! Jn � a, x -+ + oo, ll -+ + oo

npeo6pa3yeT ypam:1eHHe ( 1) c (28) n ypaBHeHHe 
đ2 f ( I I ) d/ 2m ( e ) -d '22 + e + Zefnea d (! + h2 2 a e2in Q a - A f = O.

IlOACTaHOBI<8 

npeo6pa3yeT ypaBHeHHe (29) s ypaBHeHHe 

(28) 

(29) 
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( ax2 1 J/2.mA ax2) 
fx-±x r-...1 1x1-11 2 exp - � - -a �e 2 •

,Upyrne npHMepbt 

,Il,JI.fl ypaBHeHHH (2) C IlOTeHJ.�HaJiaMH, B3HTbll\lli 113 CT. 8 COOTBeTCTBeHHO co crpa­
HHI� 47, 120, 121, 131, 132, 156, 516, 614, 677 npH l'-+ O no.nyqaeM

. (J/2m a ) (J/2m a ) 
f = C1 sm -�-r + C2 cos �l' + O (1).

,Il,JIH ypaBHeHHH (2) C noTeHQHaJIOM ± a T-4 pe3yJibTaT CJie.IzyeT H3 cpopMyJI (27)
H (27'). 

,I(JIH ypaBHeHHH (2) c IlOTeHI�HaJIOM

cTp. 572 H3 CT. 8 pe3yJihTaT cne�yeT H3 (27) H (27').
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PRIMJERI ZA SCHR6DINGEROVU JEDNADŽBU SA 
SINGULARNIM POTENCIJALOM 

A. M. EIŠINSKIJ

Večernja škola 46, Dnepropetrovsk, SSSR 

UDK 530.145 

Originalni znanstveni rad 

Razmatrani su neki primjeri jednodimenzionalne Schrodingerove jednadžbe 
s jako singularnim potencijalom. Pomoću dobro poznatih transcedentnih funkcija 
konstruirana su rješenja koja iščezavaju u ishodištu. 
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