
3-:~ b 

,i/ /; f.) 
JI.r.3aCTaBeHKO 

3JIEMEHTAPHOE ~OKA3ATEJibCTBO 
3KCTPEMAJibHOrO CBOAcT8A 
BE3Y3nOBOrO PEWEHHH 
YPABHEHHH mP~HrEPA 

P2 - 7052 



3acTaBeHKO fl.r. P2 - 7052 
3neMeHTapHoe QOKa3aTenbCTBO 3KCTpeManbHOrO CBOHCTBa 

6eayanoaoro peweHHH ypaaHeHHH llJpeaHHrepa 

llaHO aneMeHTapaoe QOKa3aTenbCTBO 3KCTpeManbHOPO CBOHCTBa 
6eayanoaoro peweHHH ypaaHeHHH llJpeaHHrepa. 

llpenpHHT 061.e.o;HHeHHOrO HHCTHTyTa H,l.lepllbiX HCCJie,l.lOB8HJdi. 

,l\y6aa, 1973 · 

Zastavenko L.G. P2 - 7052 

Simple Proof of the Extremum Property of 
Nodeless Solution of Schrodinger Equation 

A simple proof of the extremum property of the node­
less solution of Sqhrodinger equation is given. 
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KaK HJnecTHO /eM., HanpHMep/
1

/ , TOM I, rnana VI/, 
6eJyJnonoe pemeHHe n0 ypanHeHHH Illpe.nnnrepa 

/1/ 

JlOCTaBJIHeT ~YHKUHOHaJiy 

(n)= J!l*H!l dr/ JU* U dr /2/ 

HaHMeHl>mee JHalJeHHe /panHoe E 0 /: 

IIpH U /, fl 0 /3/ 

,lJ;oKaJaTeJibCTBO :noro 3KCTpeM~JILHoro cnoiicTna /I I ,xoTH 

H He CJIHlllKOM CJio:>I<HOe, BCe >Ke He)lOCTa TOlJHO IIpOCTO, 

'IT06hl 6biTL BKJDOtteHHLIM B ytte6HHK KBaHTOBOH MeXaHHKH. 

MLI .na.nHM 3JieMeHTapnoe ,noKaJaTeJILCTBO 3KCTpeMaJIL­

HOro CBOHCTBa /3/. 
1. Cyll.le CTBeHHO HCIIOJIL 3 yeM Bell.leCTBeHHOCTb peme­

HHH flo /oHa CJie,nyeT H3 Bell.leCTBeHHOCTH raMHJILTOHH-

aHa H /. ,lJ;nH onpe.neneHHOCTH npHMeM 

H=- 1... _.£_ + V(x), 
2 ax2 

/4/ 

orpaHHI.JHB, TaKHM o6pa30M, paCCMOTpeHHe CJiyqaeM )lBH· 

>KeHHJi I.JaCTHULI B OJlliOMepHOH IIOTeHUHaJILHOH HMe; ~aKTH· 
qecKH Harne paccMoTpeHHe npnro.nHo H JliiH ropaJ,no 6onee 
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cno>KHbiX _ C_HCTeM, KaK, HanpHMep, ,IJ;ml cnyrr KBaHTOBOH 
Teopuu caMo,IJ;eiicTayromero 6o3ouuoro nomr 2 

; 

2. IIpe,ll;CTaBHM 0 B BH,IJ;e 

0 = 'U(x)00 ; /5/ 

C yqeTOM /1/ H /4/, oqeBH,ll;HO, 6y,IJ;eM'HMeTb 

(H-E J o = 1-0 .1. a
2

u _au· aoo1 
0 . . 0 2 ax2 ax a.x • /6/ 

0Tcro,IJ;a ,IJ;nH dJyHKUHOHana E (0 ) - E 0 nonyquM npe,IJ;cTaane­
HHe: 

2· . 2 
f0 0 IU I dx lr (U0

0 
)-E 0 l 

-fdx[...!o2u* a2u n u* au aoo 
2 0.. ax2 +u 0·. a.x ---ax-]. 

/7/ 

lf36aBHBIIIHCb OT B!OPOH npOH3BO,!J;HOH npH llOMOmH HHTer- · 
pupoaaHHH no qacTHM, npuae,IJ;eM 3TO Bbipa>Keuue K BH,IJ;Y 

(-(.UO )= (co J ~1.. fdx 0 2 au* au1 
0 0 ·2. oa···a X .. X. 

/8/ 
f dxO~U*U. 

H3 /8/, oqeaH,IJ;Ho, cne,IJ;yeT /3/. 
3. Bo3hMeM Tenepb a KaqecTae 0 0 /aemecTaeuuoe/ 

peiiieuue ypaaueHHH Illpe,IJ;HHrepa, HMeiOII.J;ee uynu. Tor,IJ;a 
/8/ noKa3hiBaeT, qTo dJyHKUHOHan r (0) 6onLIIIe, qeM 

r-(0 o), ,IJ;nH BCeX dJYHKI.J;HH 0, HMeiOII.J;HX HynH B TeX :>Ke 
TOqKaX, r,IJ;e HX HMeeT 0 0 • EcnH :>Ke dJyHKI.J;HH p OTnHqHa 
OT HynH B TOqKe X 0' r,IJ;e dJyHKI.J;HH Oo paaua uynro, .TO 
dJyHKUHH U(x)=0/0 0 HMeeT nonroc a ToqKe X= zx 0 ; 

a ·noM cnyqae nepexo,IJ; OT /7 I K /8/ He3aKoHeH H dJop-
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Myna /8/ uenpa·aunbua, Tal< 11To dJYHKUHiman r (0 ) 
6biTb H MeHbWe, qeM e(O 

0
). 
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