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exp(- t>+2xt) = nzﬁ”él_x)‘t”.

, Hermite
Hermite

f(x) X , exp(-t2+2xt)f(x-t)
L= @x- D){ulx, 0},

u(x,0) = f(x). Ge
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tn+l

An(x) =(2x- D){An-1(X)},

An(x) =(2x- D) "[Ao(x)} =(2x- D) "{f(x)},

©

u(x,t) = Zﬁ(zx- D) "(f(x)} = exp(2xt - tD){f(x)}.

1
rZ‘nﬂ!(Zx- D) {f(x)} = exp(- t2+2xt) f(x- t),
exp(2xt - tD){f(x)} =exp(- t>+2xt) f(x- t).
Taylor f(x-t)= "Z'(_L)_D (f(x)}, (2) (6)
2
Z(- 1)“['2 Hn.k(x)eDk{f(x)} = (2x - D) "{f(x)}.
(8) Burchnall =

(8) f(x) =1,
Ha(x) = (2x - D) "{1}.
(9,

Horm(x) = (2x- D)"(2x - D) ™{1} = (2x - D) "{ Hn(X)}.

(6) f(x) = Hn(x) (10) ,
3

eXp(- €+ 2x) Hn(x - ) = Y Hoen(0) 17,
.7 0,

anZHn+m(X)_I’1t_|_l1S’l_' nZan”m' X - D)n{Hm(X)}

= Zﬁ@x- D) {WZH n(0) 2
exp(2tx - tD){exp(- s* + 2sx)}

4

exp(- 2st)exp(- t* + 2xt)exp(- s® + 2sx) = anZHmm(X) o ml
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exp(- 2st)exp(- t* + 2xt)exp(- s* + 2sx) .

(6)

(7)

(8)

(9)
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(12)



exp(- t2+2xt) = rZHn(x);]L!,exp(— P +2x9) = nZHn(x)ﬁ exp(- 2st) =

21_251)_ (12)

n!
5
min{ m, n} . n m
Hr]+m(x) = DZ (- 3) k! e |k Hn- k(X) Hmo k(X)) ,
(12) exp (2st) s"t"
6
mn{ m, n} . m n
Hn (x) Hm(x)( = ; 2% ! ¢ | x Hn+m_k(2x).
(14) (13) Hermite (31
3 Mehler
a>0,
J'_Moexp(- A A = ,\/é_
a m a=1
J'm)\zmexp(-)\z)d\ = JﬁLZr;m)J
-® 4"m!
m=1 A2™ dexp (- A2
Ifw)\zm'lexp(- A a =o0.
(15)

+o 2
J’_wexp(- AZ+ D) a = ,\/%exp(f;).
(2)
ep(- L+ A2+ = 5 HX oy en- Ay,

n 4

J'_mexp(- L+ tDOA2+Axt) & = Zﬂ”rfrx)‘tjfw)\ "exp (- A2
(16) ,(17) (18)

B e Hom(X) 12w

et
1+ ) Pop( ) = 5 T ()

t it(i=v-1)
1 2,2
_ 2y 2 = t"x°
- = A- EXp(l-tz)'
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(20)
2 1 2.2

T @x- DAL = - D) o7 (21)

exp (-

(7 (21,
1 2 1 2
exp( - 4(2x- D)“+ty(2x- D)){1} =exp(ty(2x - D))exp( - 4(2x- D)9){1}

a1 2.2
=exp(ty(2x- D)){(1- t?) Zexp( 1- t2)}

2xyt - (x%+ v t2)

4
=(1- t%) Zexp(

1- t?
7
) 1
op(- 5 (2x- D)7+ y(2x- D)1 = (A ) Zep@PHELTHAL) ()
(2 (9,
- Mﬂﬂl tin - ﬁu_(_\[)_ tin n
FZ 0 (2) :"Z 0 (2) (2x - D) {1}
_ 12 2
= exp(- 4(2x- D)" + ty(2x - D)){1}.
8
o 1 2 2\ .2
rz_nj_)_nj_y)_ _2L - 1- 0 Zexp(ZXVt-l(_X t;—v)t). (23)
(23) Mehler (a1, , (2,09 (22
© © Hn1+ +nr(X) Hnl(yl) Hnr(yr) 11 n, tron
np ! n,! (2) (2)

_ Hn, (y1) 2X= Dt Hn (y1) 2Xtr- Dt,
- 12) ny ! 2 Z, n!

- (E+ +1Y)

) {1}

=exp( 4 (2x - D)2+(t1Y1+ +ty) (2x- D)) {1}
1 2x(tyys + +trr‘XZt2+ +t2r—t + +trr2
S(-E- - ) Fep@lin v) - X(t ) - (i v
1-t1- -t
8

2 Hn+ +n{(X) Hn1(y1) Hnr(Yr) i (_tL) n,

nlzg ”rZ) ny! n! (2) 2

a 2.2 2 2
- 2x(pyi+ +ty) - X(ti+ +t) - (Gyi+ +ty
—1-f. -2 (X(lyl Vi) X(21 2) (tivi v))_ )
1- t1- -t
(24) Kibble Sepian . (2x- D) (23)
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2xvt - (2 + VA 2

Hpe1 (X)) HA(Y) , £ 0 _ 2(x - yt)
2. nt )= 1. gyl 1- ¢ )
Xy :
9
- (Hn+1(X) Hn(y) - Hn+l(y) Hn(x)) tin_ 'g 2 xyt - (X2+V2) t2
2. 2(x-y) n! () "=@1- 1) Zexp( L ).
(25)
tn
10
= (He(X) H(y)  Hge(X) Ho(y) - Hp(x) Hpea () 26
kZ 2% 1 B 2™ ni(x - y) ' (26)
(26) Chrigtoffd o,
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Some Identities of Differential Operator and
Her mite Polynomial s

Liu Zhiguo
(Xinxiang Education College, Henan 453000)
Abstract
Some identities of differential operator are obtained by 0lving a partia differential equation.
Approach to Hermite polynomids by these identities, many well-known results including Burch-
ndl's, Mehler' s, and KibbleSepiant s are derived natrualy.

Keywords identity of differentia operator, Hermite polynomids, partia differentia equation,
Buchnall' sformula, Mehler sformula, Kibble Sepiar sformula.
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