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1. BFHENERN

_h_ 6.63x107* .5
P T T550x 10 m

=1.21%x107%" kg - m/s,

BB FHIBNREN

2 121 %1072 kg -m/s)
k=2"_= ( g ) =798x 1075 J=498x%x107¢ eV
2x9.11 x 1031 kg

2. BFHEIEN

2mK = \/2 x 9.11 x 10731 kg x 50,000 x 1.60 x 10719 J = 1.21 x 10722 kg - m/s,

SR BURBVR AR (DA H

h 6.63x 10734 7J.
A== Y —548x%10712 m =548 x 1073
p 1.21x10722 kg-m/s

J~°° |1//(x,y,t = O)|2dxa’y = ro (x?+y?) e_2<xz+y2)dxdy,

IR RRAAE (x,y) = (rcos O, rsinf) , H Jacobi fEfFHN

DF = cos@ —rsind ’
<sin9 r cos @

)l

oo 27 (oo
J (22 +?) 6_2(x2+y2)dxdy = J J rle=2r" |det (DF )| drdo
o o Jo

2w oo
=J J e 2 drdo
0 J0

® 1
= 2ﬂJ —te 2d¢ (r=1r?
0 2

B

T
4
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ELE )T — 1L RIR R

s (x,y,t = 0) = % (x + iy) e—(x2+y2),

JVEEER
|ll/(x’y’t =0)|2=i(x2+y2) €—2<x2+y2>‘
T

(o] 2 (o] (o]
J |1//(x)| dx =J e 2 ldx = 2J e dx =1,
© _

- 00 0

FEI)T—HASRER TR v () = e ¥ X5,

NERRIVKEE

1 1 1

V2rh
2nh

ip ip
V 1—7 1+7
12
= 5
\/27Tfl1+p_
72

o0 2 o0 o0
J |l//(x)| dx = J e_zxz/"de = %J e"z/zdt,

MARAEES %0 N(O,1) RJLREZERLHE

L J°° e x = 1,

Ner

)l

EJOO e Pdt =0, =
2) . 2’

Tifg: 2/20



ELE )T — 1L RIR R

) 1/2
l//(X) — €_x2/0-2.
\2no

HNERRAVKEE N

d(p) =

LaelR,
) 5
I(a) = J e~ OHA g x|
Sl
o= [ L,
_e 0a
= I —2i(x + ia)e"<x+i“)2dx
-0
_ iJ ie—(x+ia)2dx
oo OX
o]
X—>—00
=0,
ES]lae

I(a) = 1(0) = J edx =/x.

172 2.2
pp) = — e
\2zh
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PIRER £ FHAEER

x) = x [yx) de = xe‘zxz/"zdx =0,
(x) |w
— -0

2
270
HEEY p WL ER

oo 522
J pe 4n2 dp =0,

© 2
(p) = Lop |6(p)| " dp = \/;_ﬂh

= s 5 1 A kS
MEEERF K = > p? HIEAEEER
m

2.2
1 © 2 © _o“p h2 © _ﬁ
<K>=—J P || dszJ pre” 2 dp=—J e T dr,
2m —oo 24/ 2xhm J - N/ 2r0o’m -
m
oo t2 12 =0 0 t2 o t2
,/2,;:] e 2dt = |te” 2 +J tze_Zdt=J t?e” 2 dt
- t—>—00 T T
ES]lae
h2
K=
(K 2062m
SR

)3 — AR RN

HNERRBVKEEE N




PIRER £ FHAEER

<x)=J'oo X |l//(x)|2dx =%J'°o xdx =0,

B 2 MEIE(ER

<x2> = J_oo x? |ll/(x}|2dx = %J_w x2dx = %,

HNEEN p HAREN

T

o > A1 © 1
=1 »r |¢(P)| dp = — ;sm “dp =— —sin tdt,

—o0

1,
lim — sin“ ¢t = 0,
-0 1

FTIARR > J %sinztdt ESH, RIE f(1) = %sinzt TR BHERFI ARG

(p)=0,
BiF p? HERR BN

o

(r?) =J P’ |¢(P)|2dp = %J sin %dp = %J sin” td't,

5 r sin? rdt ERUEHEY . BRI

(p?) =,

)i

Ax = x2 —x2=i,
V(%) — @) 7
Ap =1/{p?) = (p)’ = o,

- - h
TWENRERRA AxAp > 5 e
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7. RIERR

SEIE

2l F
Ax =L,
RIBAHEXRAE
Ap>
p = 2L

MEFEXNMEY, ELt (p) =

2
(p?) = (Ap)* +(p)> = (Ap)* >

8L2
SUNIEEDR]
R
T 2m 8mlL?’
RANEIERTF
(a) 0.95 eV,
(b) 0.05 MeV,

(c) 9.5% 10736 MeV.

8. WRPLEARREZH, RE=u+iv,v#0, BA

r, W, )| dx = r,

BAv#0, AL Y, FEEE, NHeF—MHtEHE.

2vt

_igr|? 20
wx)e n dx=ehJ |w(x)| dx =en,

2 )
9. iLX= {w(x) - Zh—w"(ao + VY () = Ew(X),J v )| dax < oo} KNG EAER, HA
WEESEEEATENRE NES,

IN7EIERE X 28%Us Cc LHBEEiE:
(A) (X, +) = Abel :

) WFEE vx).0x)e X, #MEB

h2
—%(w(x) +0(x)" + V) (x) + 0(x0) = E(w (x) + 0 (x)),
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Joo |l,/(x)+0(X)|2dXS |l//(x)| + |0(x)|)2dx

—0

2max<|1//(x)|, |9(x)|>)2dx

<

K
-

IA

2 2
4<|w(x>| + oW >dx<oo.

FRX w(x)+0(x) € X ,

() RI|ILERZIRIE, v +00) =00)+y () .

() ¥FEEypyx eX,zeC, #HEF

hZ
_E(Z ()" + V) (x) = Ezy (x)),

[ 5 5 ) 2
J |zw )| dx = |z] J lw@)| dx < co.

FRIA zw(x) € X
() WFER w),00) € X,z,w eC, #EF
2wy (%)) = @wy (x),
Ly (x) =y (x),
Z+wy ) =zy () +wyx),
2y (x) +0(x) =zw(x) +20(x).
UERRTEEE

WA, By e XM, y* ) e X, IByw@ =u@ +ivix), AF
(- ) (-5 )
—u")+ V@ulx)—Eulx) |+i| —v'x)+Vx)vx)—Evx) ) =0,
2m 2m

B (1, i} RRIEZE C EZMETKN—ABE, FRX

—%u”(x) + V(X)u(x) = Eu(x),

_%V”(x) + V@yw(x) = Ev(),
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J“’ |u(x)|2dx SJOO |l//(x)|2dx < 00,

ro |v(x)|2dx SJOO |l//(x)|2dx < 00,

BLE u(),v(x) € X o BEA p*() =ulx) —iv(x) , A w*(x) € X . IEBAZEEE.

ER w@),p*x) € X, B w@) + y*@), iy (x) — y*@x) € X , MIXFEIESTRE, FIUTER
7 RRBRIERR

0.2 |pw[dr=1 MRFR, FXETE— . Bh

*© 2
E=EJ |l//(x)| dx

= J z//*(x)(El;/(x)) dx

3] h2
= J l//*(x)(——l//”(X) + V(x)l//(x)) dx
o 2m

2

= 2—J wHy " (x)d x +J Ve |y dx
m —00

—0o0

n? [ 2 * 2
ZZ_J '@ dx+J V) |y | dx
m)_ o
> [ velyw|ax

> inf V()C)Joo |l//(x)|2dx

=inf V(x).
HepzE 4 173158 5 TRIATIUATER, T f@), gk HE

lim f(x) =0, llim g(x) = 0,sup |g'()| < o0,

| x| =00 | x| =00

#HER

o]

J fOg"dx = [fgW] " —[ f@g'dx = —J f@g'dx.
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M. 5 n NESKKREN

2 . nax f

Z N A or n even,
w(x) =

2 nmx

7 C0s ——, for n odd,

(XEFBEERFITENSHEERRITEAN, FALIRT B—1INE)
(A) n Z1BEX (even) :

PIRERF £ FHAEER

® 2 2 (H2 nmx
(x)=J x|l//(x)| dx=—J x sin? dx =0,
-0 L —L/2 L

BR 22 EIEER

[y 5 2 L/2 2L2 nnl/2 1
(x?) = J x? |l//(X)| dx = —J 2sin? gy = J 2sin’ tdt = —L?
. L L 12

T 3.3
—L2 L )

HNEEN p HARERN

dx

o A L/2 2
(p)=—if1J l;/*(x)y//(x)dx=—inﬂ J sin —

—L/2

BR p? MHEIZE(ER

o o 5 222 (L2
(P?) =- th vy (x)dx = hZJ |ll//(x)| dx = TJ cos? (
—o0 —L2

-0

)l

| 6
Ax =y (%) =) = ﬁ - n27z2L’
Ap =+/{p*) = (p)’ = nzh,

h o [nn? h o [4n? h
AxAp = — —-2>—4/—=2>—.
2 3 2 3 2
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(B) n ZE7¥X (odd) :

PARETRT & IR ER

o0 2 2 L/2
(@:J x|z//(x)| dx:—J xcoszma’xzo,
- L) 1 L

B 22 (WHARRER

L2 , NTTX 2172

oo 5 2 nnl/2 1 6
<x2>=J x2|z//(x)| dxz—J x? cos dx = 3 %J tzcosztdt=—L2<1— > 2),
—o0 L —L/2 L n-m- —nxl?2 12 n<mw

HNEBRT p BHAREN

o n (L2 2
(p)=— th wrOw' ()dx =i ﬂZ J sin = dx =0,
-0 L -L/2

B8R p* WEREER

2 2n2a2n? (L2 ., [ nwx n’xh?
dx = sin dx = s
13
-L2

<ﬁ>=—ijwwmwuwx=hﬂw

—00 -0

ESlie

ﬁt%ﬁn=1%ﬁﬁ$%ﬁwm,EE%%L%w
12. BRH
2 & 2 2
|w@JD|=J ||+ o0 | dx =2,
FL YT — AR R

vx, 0)=—— ((lbl(x) + 1¢2(x))
\/—

TiRg: 10/20



1T (%), () YNMNESEEE D AN ELE, , Bt

1 iElt iEzt
Yx,t)=— <¢ e h +ig (X)e_T>,
\/5 1 2

W, 0| = W, 0%, )
I iy iEp iy
=5(¢1<x>e - iy T ) (qbl(x)e A ig(x)e T )

(E, — Ez)t>

1
== (¢1(x)2 + o (x)? = 2¢b,(x)p,(x)sin -

RIE 11 AL

PIRERF £ WEIEER

(x) :J'°° x|‘1’(x,t)|2dx

1 (Y2 x 2rx x . 27mx E, — E)t
=—J x<cos2ﬂ—+sin2i—2cosﬂ—sin ” sin( ! 2) >dx
L), L L L L n

2 ( (L2 Tx | 27x (B —Ey)t
=—— xcosTsdex sin ———=—

-L/2 h

4L J”Q , . . (B, —Eyt
=—-— ycos“ysinydy | sin ———
—7/2 h

16L . (E —E)t

5 22 AR ER
<x2> = J°° x2 |‘I‘(x,t)|2dx

1 (L2 2 2 E, —E)t
=—J x2 <coszﬂ+sin2£—200sﬂsin 7 sin( ), )dx
L), L L L L n

1 (L2 X 2w x
= —J x2 <c0s2 % + sin? %) dx
-L2

/2
= —J y? (c052 y + sin® 2y) dy
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HNESN p HARERN

(p)=~— ihro W (x, W (x, £)d x

ih L/2 iEqt iEyt —iEqt —iEyt
=- 7J <¢1(x)e h—igy(x)e 7 ) <¢1(x)e hoo+ i¢é(x)eT> dx
—L/2
in (L2 i(E| — Ep)t —i(E] — Ep)t
= - 7] $1COPI () + Pr)P3x) + i <¢1(x)¢é(x)e — pi@pae 7 ) dx
L2
n (L2 i(E) — Ep)t —i(E1 - Ep)t
= EJ <¢1(X)¢é(x)€ — ¢1(X)Py(x)e h > dx
—L/2
n

L2 X 2rx KB\ -Ep)t gx | 2gx ZHEL—Ed)
2 Cc0S — cos —e n + sin — sin —e¢ n dx
L L L

L2 —L/2
4n (B - E)t

=—Ccos —————
3L h

B

BR p? MHEIZE(ER

(Pz} == th W(x, )P (x, t)d x

—00

- hZJm W0 | dx

n2 L2 iEt iEpt —iEqt —iEpt
=? (q’){(x)e o —igs(x)e R > <¢i(x)e o +igs(x)e h >dx
J_rn2
=—|  $j@)?+ () — 2¢j(x)p3(x)sin ————d x
2 n
h2 rL/2
- &1 ()% + Py(x)*d x
2 n
222 (L2
n 2
—ﬂ 3 J 4 cos? ﬂ+s1n2ﬂ—dx
L) L
_ 5r2h?
o212

AROBEENTFINERN
(H) = ihro W (x, ) WP(x, 1)d x
1 2/0; iEqt iEqt —iE}t —iEqt
E,_L/z <¢1(x)e o —igy(x)e h ) <E1¢1(x)eT +iE2¢2(x)eT> dx
1 (L2
2

) ) ) i(E1 — Ep)t —i(E1 — Ep)t
E1h (X)" + Eyhy(x)” + i (x)h,(x) <Eze h —Ee h ) dx
J_Ln
L2
E 1 (x)* + Eyipo(x)?d x

1
2)n
1
=7 (E\ +E).
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MRNEKFRUBEE, FENERZ E B E , JLEYRN % o (M ™MRFLHAIRB? ? 7 )
13. ESEEIEHIEN

"2 ”
{_mv/ (x) = El/I(X), X € (O, Cl),

wx)=0, x € R\(0, a),
Sl
. Psinkx + Qcoskx, x € (0, a),
xX) =
v 0, x € R\0, ),
HERIEEEMA]S
limy (x) = limy(x) =0,
x\O x,/0
limy (x) = limy (x) = 0,
x/\a x\a
AL
0=0
ka =nm,
Psin ™=, x € (0, a),
w(x) = “
0, x € R\(0, a),

JA—1L 1S

\/Z sin 2=, x € (0, a),
y =Vl

0, x € R\(0, a).
m
0 a AZ T 5
J |1//(x, O)|2dx =A2J sin® g x = —aJ sintdt = —A%a =1,
o 0 a T Jy 16
ES]lie
16
A=4/—,
Sa
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= 1 /16 L szx 1
y(x, 0)= 5o sin p = \/_ (3¢1(x) ¢3(X)),

)l

w 1 ’ —iEyt ’ —iE3t
(,l)=—_<3 (Ve B —gs(x)e h >
X = (e 3(xX)e
(x):Joo x|‘1‘(x,t)|2dx

iElt iE3l‘

a —iEt —iEnat
= —J x <3¢1(X)eT - ¢3(X)€T> <3¢1(X)e 7115 — ¢s3(x)e " ) dx
0

J * <9¢1(x)2 + 3(x)* — 66, (x)gh3(x)cos = ;E3)t> dx
0

(p) = ih] WG, W, 1) x

ih iE|t iE3t —iEqt —iE3t
= _EJ <3¢1(x)e ho—y(x)e > <3¢1(x)e h —¢§(x)eT> dx
0

in ¢ i(E] — E3)t —i(E| — E3)t
=- EJ [9¢1(x>¢1<x> + P50 - 3 <¢1(x)¢;<x>e 4 Ods e R >] dx
0

=0.

14. [RRA9KREH

2 . mx
w(x) =4/—sin —, O0<x<a,
a a

BMEEIBING, KRMREE (EHE R ENRETE) tWEERER

1 . nznx
¢, (x) =4/—sin s 0<x<2a,
a 2a

IRIBEIL M REBIER, v () ATMERTA

) =Y (),
n=1
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ESlie

¢y = (W), $,(x))
2a
= I W (), (x)d x

0

sin — sin dx

0 a 2a

\/5 J‘“ X nmx
a

2 J‘” ) . nt

= ——| sint sin —dt,
T 2

T . nt
sintsin—dt =< =
0 2 2

)i

MEEPRTS ¢,(x) INAIEEER

n’n’n? n’n’n?

"T om@a)y | 8ma?

SRS

32 n=123,5,...

) (n2 - 4272 ’

Pr {qbn(x)} =

Cn

[—

, n=2,

S

Ft BB PIRERERIIN n =2, HRRN 1/2, HNEEN E, =
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K FREEMTFIIER

=3

n=1
1 a'n? N & 32 2k — 1)?n%h?
S 22ma? A2k -12-4222  8ma?
1 a'n? N A & 2k —1)?
T 22ma?  ma? (k- 1)2 -4y

2
E

n

Cn

1 7%h? 2 1 1 2
=_ +— + + :
22ma®  ma? &2k =32 Qk+1)> 42— 4k -3

ESpp)
il—l+ +1+ —7[2
n? 22 32 6°
n=1
Ffr LA
i LN SRS S S o’
~ (2n)? 2242 62 24°
E)lie
& 1 1 &1 1 2 2 2
=l4ltto+o=l4 Y ==Y — =1+ - =14+
h 1(2k—3)2 325 n2 (2n)2 6 24 8
= n=1 n=1
y_ L Ll 1 iy,
HQk+1)? 32527 “@k-32 T8 7
4k — 4k -3 k=1(2k—3)(2k+1)
_li 1 1
S 242k-3 2k +1
1/1 1 1 1 1 1
=—|l——-=+-—-=+--=+
2\-1 3 1 7
1/1 1
=— | — 4+ — =
2\-1 1
1 n°h? n & 1 1 2 Zp?
(Hy=——"+ > + + ==
2 2ma? mazk=1 k=32 @Qk+1? 4k2-4k-3 2ma?
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n2
V() = Ey(x), x <0,
h2
2

15. WFRHPSE >0, ESECSHEN
{—7ﬂﬂaﬁ=@+www@x x>0,

ESlie

) = e!“*  Re™i4% x <0,
4 Te'Px, x>0,

HAp R, T 7AINRER, BEHE,

\/2111(E+ Vo)

h

RABEERR T, FAUKRBNENS —MH S LTI

(:l\
S
vm
—

limy (x) = limy (x),
x/'0 x\0
limy’'(x) = lim y'(x),
x/0 x\0

itk

1+R =T,
a(l1-—R)=">T,

a—b
R = a+b’

2a
r= a+b’

AR F A PTREMR R 8T, HEWRSIERAIERY

2
IR|? = |4=2 _[VEFVo-vE
a+b| "\ JET V4 vE
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16. ESEEEIEHIEN

{U/(X)EO, x <0

n2 -, 1 2.2 _
—W (x)+5ma) xyx)=Eykx), x>0,

ESlie

0, x<0
(x) =
4 VAN, P PH E), 120,

(V2 EIERRIT—1L) B RREES, AU
limy (x) =limy(x) =0,
x\0 x/'0
HEY n 2T
limH,(£) =0,
é—0
5 n 2B

lim H,(&) # 0,
-0

PRCMRIEESRE, » REERTH, WNUAEEN

17. ZHIBANESETIEHEN
h2

—Ay +Vy =Evy,
2m

02 02
Hep Ay =22+ 2V &y =F0G() , Bt
ox2  0y?

hZ
~5~(FG'+F'G) +VFG = EFG,
m

hz F” G’
- F'FE +V=E,

n F" 1 n G o1
———+—mQw)*x* | + | ~——— + —mw?y? | = E,
2m F 2 2m G 2
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ESlie

Hen €, >0 NS, HE C+D = . EHAERHN
F,(x)=A,e” 2H (y),

G,(y) = Bye S 2H (&),

2mw [mao PR
,\':F'){= TX,§= 7y,2'§TEHEEjU

1
B m,n=012, ..., éiE=<N+5>ha)HT_f

1 1 1
2{m+—=)+{n+=-)=N+—,
2 2 2

2m+n =N -1,

N=0ZRTHE, €N >1, SHEGINLN:

(A) 5 N ZEHET, 2m +n BEH, WUEGPNLL, AJURIMILET

(B) = N ZBEAET, 2m +n BEHE, WNEGPNEL, AINRMELZT

Rkt SEREOEFHER (2], EF [ RELIE,
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N 1s odd
N 1s even
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