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000000 {anlen 000000000. 0 {awlen 000000000,0000
000 ¢0,0000 a,000

(1) (@) = anan(w)
n=1
gooooooooooo.

1. Bra, ket 000000000, 000000 {anlen 00000O0O0OOOO,O

@) f: ) (] = 1

goboobooooobooooboboog.
Hint. O (1) O a, = (an|¢) OO 0.

2. 0000
(3) X ap(@)an(z’) = o(x — ')

000000000000,
Hint. O (2) 000.

3. 000000 {|¢n)}nen, {[¥n)}nexy 0000000000000 DO0D, 000
O Upn = (Um|én) O unitary OO0 000000,
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[6-2] OOOOOOO
00 Hamiltonian H 00000000000. 00 ¢+0000000 ¥ O0OO. O
0000 ¢, 000000000,'0000000° U(ts,t,) 000

(4)  W(t2) = Ulta, t1)¥(t1)

OO000o0b0ob0o0b0.obbo0ob0o0oobogod Hamiltonian H OO0 O

() Ultats) = exp [~ Hits — 1)]

00000000000000. 00,0 () 0000,00000000000000
0oo.

1. Ults, to)U(ta, t1) = Ults, t1), U(t,t) = 1,U(ty,t2) = Ulte, t1)"* OO 0.

2. 0000000 U0 wmitary 000000000 OO.

3. 000000000000000000(00000) (U(#H)|[E(H)) = (U(t)|P(t))
000 (Hint: unitary O).

40000 U(t)=U(t,t)V(t,) 000000 Schrodinger 00 O

(6) m%f:Hw

gboobooooboo.

[6-3] Heisenberg 00O

00 ¢+00000000,000000000 |v@))y0O0O0O00OO00oooOoO0 AOO
O (W(t)|A(1)) = <\IJ(t0)U(t,to)T]A\U(t,to)\IJ(to)> O0000. Heisenberg 0000, [¥(t))
00000000000, A®t) == Ut t) AU(t,t) D0000000000000000
goood.

1.000 A¢t)DO0oooooooo

M San=

[H, A(1)]
0oo.

2. Hamiltonian H = p*/(2m) 00000 100000000000,00000 =z, O
00000 p0O Heisenberg OO z(t),p(t) O z(0),p(0) OO0 [1, 00 2.8].



[6-4] 000000
0000000 Ly, Ly, L, O, Ly :== yp. —2zp, 00000000 (OO0 [z,p] =
ih,[y,p,) =000). 000 M, M, M.0 L,=hM, 0000000,

1. 000 M?>:=M2+M2+M?000.000 [M,,M,),[M>M]00000000
00 (0ooooooo).

2. My=M,+iM,(0000)00000. 000 [My,M,],[My, M), [My,M.,) 00O
0o,

3. M2,M,00000000 ¢;,, 000.000,M200000 A=j(j+1), M, O
0000 m([1,(3.6)]00000000000). O

Mty = /(G F M) £m +1) ¥ mer

00O0.00,Ml=M_000.
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