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As is val] imormm,the Vernite orthoennal functions ore the

of the of the ha

the notions of

Por the and elrssical stctes,rnd the corresvondence "rinciole,
a mom inenuclityv reloting to the Vernite functions hts heen enoloved

to derive new of referring to the Lerrcest

zeroes of this the other to the larsest zeroes of its deri-
first inequality been rroved,end the other is

here as * conjeeture.A tadle for is given to

show the of this conjecture.
Introduction. The of the hermonic oscill--

Hix) is tye Vernite nolamontal eatiefvirne the recurrence relstion
bya Pe OY-2AN Hy), NZI (2)

for higher volues of 4.
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decreszses by
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it follows from the well-known theorem of Sonine relating to orthoso-q

nal nolvnomials,that the sequence (3) is decresine,or
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«whieh relates to and Pyar ilterna-
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we shall use (4) in the form

"Mons
ps (5)

and

for the sake of reference ,some of the well-known results about

these zeroseThe zeros of G(x) are as 1s evident from (1) ofx

HAOs) 22nd it is tmomm tit H(x)

> Mn (6)
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Rolle's theorem, envy tro roots of Boon, -J) lies at least one

root of Fx» =0,80 tort,as ie evident from 0 or 4,%, 30 NI
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and simélarly,« *
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Again (7) shows that the roots of H,0y, are the roots of ni,
are interlaced with the roots ofHo, thus
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"ow they are interlaced.
for tne roots of Pn

vight »3 noted tist altnough Piis is & holo 1c l aquatioa

wn) ( teking ont the root for the ons » odd},

there are no direct exoressions for itself to be found in the

there wre sone very intoresting results
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< ty < L, uN (4,79) are the resl zeros of the Airv's function
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A(x) @urther ,for 2 fixed r,
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thatéke the constartt

the constant }6)

not heing irrevleeable by a smaller one..An miternative form for (/5) is

(15,0
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From the computational noint of view,we might mention the
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n = (14-1614D,and n 4

rds the zeros of ¢ information either regare

ing ex JLicit exoressions,or comoutational anvroach is availabl= in the
6

m thatthe general that ate:

are both orthofonal svstens,then Rt, must be the sveten of

Tacobi,Lecuerre,or "ermite nolynomisls.
the vhysical interoretation4, WAYntum-theoretic eonsider

hased on the notion of vrobability that $x defines the vrobability
of occurence of the varticle in the of distance Ax ,or in

other words that o is the probability dansity or vrobability anold-

tude at x.The corresponding vrobability distribution functionfer for

the classical harmonic oscillator of frequency Yo yand total energy

given by the eigenevalue E = hy,M+!) corresponding to the eigen-func-
tion % ) is given by

(17)Pax

quation (i) shows that for the classical oscillator,the vroba2bi-

lity density increases from !/m/(anei) at XCQ to o at X= x =Aann)

Also from the Schrodinger *quation
3

Ax>
we have for x=%X%) showing that this constitutes a point of

inflexion Yor values of [x 5 ¢ deerases continuously without

exnibiting any nodes.

Plotting on against xX (for different values of n ),we

get the quantum probability distribution curves 'denoted by A) which

dicete the statistical interpretation of the Schrodinger equation

in consonance with the vrinciple of indeberminacy.Using equation (i7)

the classical distribution curves (denoted by B) can also be craw

Along with the curves A for different values of n.iuch curves A and Be
are to be found in most of the standard text-books quantum mecha-

nics,generally for values of n = \(1)4.However,using the table of

Termite functions given by J.8.Russel ,we can draw the curves for

higher values of n > 4.In view of the fact that we are going to refer

to these for use only in two cases,it has been thought been hot worth-

while to indicate these here.Since similar curves with
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resvect to the ¢* -axis may be vlotted for negative values of QC also

the curves plotted in the text-books being plotted for + ve x),and
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unéer the curve for xx cw is equal to 1.These curves also étiuste
ars nornalised,we have the result that the total

illustrate the results regarding the location of the roots of

¢..¢
t
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by saving that the maxivmm vorobability

ag the quantum number n increases.Tiis is in consonance with

the correspondenc? this argunent is,of course, 10 substi-

ana ®relating to zeros of

\ and notice consoiance vith (17) ,the ordinate of %

corresvonding to the farthest node of A 91 tie «-axisfi.e tie lar

zero of ¢, decreases vith we have
é

XM pa? wide( le })

this Leads ,on simolification to the inequality
q

"ye dlausibility of (14) can be checked by using the zeros of

ag given in the table of for 1(1)omp5)taking values only
Coon Diaries

tuo to tiis is unnecessary sinc? 2 usingid.

Pitting r= 1 for the largsst zero we have,using the Latter,

Xn >

Squaring the two ertoressions,taking the the seras

resulting terns suitably,ve have,up to the order indicated,

1 5 2 »

Tsing the exvoression (16) for the Airv's function ,tne second factor of

the second tern can be shown to be positive.similarly the second factor

of the third tern can be shown to be negative.Since tne first factors

of the Ond.and 3rd.terns are resvectively - ve ,and + ve,{20 leads

to the desared inequality }.A proof can also be given using {15 »,

e

6. Inequality relating to zeros of @i%) andy *%/ . Referring again to* *

the curves A and B,using the inequality relation (ly j,and

anoeaing to the correspondence orincivle in the forn that the larger

the value of n,the mor? nearly does the wave-mechanical orobability

To, i al

ys mo
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distrivution function to tye classical case for tne sune

energy ,we shall make the intuitive that the difference
between the ordinates of the curves A and B at the point decreases

28 n increases.This leads to

f

anee if the 1.3.8 of above be Y 1,80 is the ..H.3,and this is trus

in virtue of 3.In other vords,if

f

but is offered here as a conjecture,in view of the fact that we have

not been able to derive an explicit expression for

corresponds to {if }.A table has ,hovwever ,been yprenared to verify the
72

a = this ourvose ,ve shall use the cxoressions for

first ten values of n given by Pauling & Vilson,and then obtain

obtained fron the recurrence relation ( 2 }),and (X) obtained

for even values of n,the actual calculations for n = 3,4 reduce to

solution of quadratics,for un -5,6 to cubics,for n=7,3 to quartics,
for n=7,2%to qguintics,and for in the squares of

The Largest zeros of these eleven equations wers detenminec

using "'ornerts For values of n 7

becomes rether conplicated.vor tyese cases ,it was originally provos2d

to use the conouter,but,in view of the labour involved in preparing

the corresvonding @quations

tye software for the orogramning,it was decided to continue with

method. n the table thus vrevared,and shown below,the yaiues

af uvoer and lower Limits of the values of for 3 are tweddeate

indiented,and it enn be easily verified that tne difference betveen

?

for all the in the table,thus verifying ( 2) asymptotic
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