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2[ ] .
dP

Q
dt

      (1) 

Q — - ; P — - -

; [ ] — .

dQ
P

dt
, ,

2[ ] .Q Q

Q = [Asin t + Bcos t] = [ sin t][A]+ [ cos t][B].    (2) 
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: k = Aksin kt + Bkcos kt, [A]  [B] — 

 [ sin t], [ cos t] — . Ak Bk

.

-

.

, ,pQ L q q — , -

. .

Lp = const, .pQ L q

( 0) ( 0),

( 0) ( 0)

p

p

Q t L q t

Q t L q t

, ,

1

[ ] ( 0),

[ ] [ ][ ] ( 0),

[ ] [ ] ( 0).

p

p

p

B L q t

A A L q t

A L q t

, Ak Bk  [A]  [B] :

1

( 0),

( 0).

k pkn n
n

k k pkn n
n

B l q t

A l q t

qn(t = 0) nq (t = 0) — nq  — -

; lpkn — k- .pL

q = LqQ Q,
1[ sin ][ ] ( 0) [ cos ] ( 0).q p q pq L t L q t L t L q t         (3)

,

 sin kt  cos kt, k — . ,

.

 (3), qk -

 — 

Ek(t) = ukk
2
kq (t).

, .

,

,

, .

,

r = EB LpQ

( E — , B — , -

-

).

. k -

. , -

( ) ( ) .k k
k

t c t

2 ( ) 1.k
k

c t
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k, ( ) ( )k k
k

t c t

(t) . (t), -

k. (t)

i .

:

( )k k
k

i c t  ( ) ( ) .k k k k k
k k

c t c t E

k

k, :

( ) ( ).k k ki c t E c t

( ) (0)exp .k
k k

iE
c t c

ck(0) —  ( t = 0). Ek

,

k .

ck(t) :

0( ) exp .
iE

c t t c

exp
iE

t  — exp ,k
k

iE
t c(t) c(0) — 

- . c(0) -

. c(0)

.

. .qq L Q

mQ Q

0 0exp [ ] exp .m m

iE iE
Q c t Q t c      (4) 

 [ Qm ] — k |Qm |n . -

, -

.

, ,k n
kn

E E

, ( )mQ t , ,

 cos( kn t)  sin( kn t). t = 0 

0 0 0
, 0

( 0) [ ] | | .m m m k n
k n n

Q t c Q c k Q n c c

,pQ L q ,

,kq ( 0)mQ t . -

Qm , -

 (c0kc0n) k > n.

0 0( 0) [ | | ][ ].k nQ t k Q n c c                 (5) 
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 [ k |Q |n ] — k |Qm |n  [c0kc0n] — -

 (c0kc0n). m .

,  [ k |Q |n ], :
1

0 0[ ] [ | | ] ( 0).k nc c k Q n Q t      (6) 

kn = c0kc0n k = 1 n = 2, 3, … c01 = 1, 

c0n = kn n  1. c0k -

.

, ( 0) ( 0)k k
k

t c t

.

mQ . -

,  Re mQ ,  (mod mQ )1/2.

-
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