
 

      ᵔ���㑍㿙㠸⡟䎘⼐㭞⭥᱑⺊䄜⿐᱒  
          A.  㑍㿙㠸⡟䎘⼐㭞᱑⺊䄜⿐᱒ 
                 1.  ⡟䎘⼐㭞᷍⡟䎘㠸  

 

            ᷉㦂⳷㑃䐖᷊            ᷉㦂㑍㿙䐖᷊ 
 

                    2.  㦯䄜⤉⼐㭞㋪➕㡅䍚㋋ 
 
 

nM nA OM O

¦ M \
m

mm )x(c)x( ³ OcM \ OcOc dc)x(



          
 

 

     ᷉     䄲⺊䄜⿐᷊    ᷉      䄲⺊䄜⿐᷊  
 

                 3.  㑍㿙㠸⡟䎘⼐㭞᱑⺊䄜⿐᱒ 
 

                                             

³ dxc *
nn \M ³ dxc *\MOO

nM OM

*
n m n m

m

c c dx M M¦ ³ ³
¯
®
­

 
z

 
mn1
mn0

dxm
*
nMM

� �³ ³ OcMM OcOOcO ddxcc *



 

 

 

 

  㰚䄵᷍               㬨䄜᱑㡇䅍⼐㭞᱒᱄  
 

             㸳㗨䅞㧌䄜⷗㡇䅍⼐㭞᷍ゕ        ᷍ 
  㡅Ⰹ䅆  
 
 

  

 

  䄵ゑ 

  ³ cdx*
OOMM

¯
®
­

 cf
zc

 ³ c OO
OO

MM OO
0

dx*

 

 

)x(G
    

0
0

0

0 x x 0
(x x )

x x 0
� z­

G �  ®f �  ¯



 

                              
 
 

            䅓⪬᷍㧈 
 

                                                ᷍ 
   

  䋓 
    

³
¯
®
­

�
��

 �
b

a 0

00
0 x)b,a(0

bxa)x(f
dx)xx()x(f G

 

 

)(dx* Oc�OG MM³ OcO

³ ³³  cc� c ccc OOOOO OOOGOMM cd)(cd)dx(c *



 

  䎃㈮⡄䐅〒⭤㸳㗨㰚㿉ㆂ⺜ ᱄ 
         㰚䄵᷍㑍㿙㠸᱑⺊䄜⿐᱒⭥⡟䎘⼐㭞 
       䇇㬚㡅䇱  

 
 

         ㏞1  㤔᱑䎞ㅜ⺊䄜᱒⭥Ⱀ㑠⡟䎘⼐㭞 
      㪉ᷛ     㬨㠞Ⳟ㋪〞᷍ゕ㋪㆙㾱ⶖ㏐䄗䍚 
  ㋋                                      

)x(\

³ cc c kde)k(F
2
1)x( xki

S
\

OM

)(),( OOGMM OO c� c



 
 
 

 

 

  䇻㬨䇇䇱 

 
  㰚䄵᷍       

)kk(dxe
2
1 x)kk(i �c ³ �c G
S

kddxe)k(F
2
1 x)kk(i cc ³ �c

S

³ c�cGc kd)kk()k(F)k(F

³ � dx)x(e
2
1

)k(F ikx\
S



     ᱑䎞ㅜ⺊䄜᱒⭥Ⱀ㑠⡟䎘⼐㭞㸋 
 
 

 

     㬣㬖㩰᷍䇪䇻㹐㏎⤉⼐㭞䊻㸿㤏䊗㸋 0  

i(k k)x x
k, k

0

1
(u u ) lim e dx

2 �

c� �H
c

Ho
 

S ³

]dxedxe[lim
2
1 0

xx)kk(i

0

xx)kk(i

0 ³³
f�

H��c
�f

H��c

oH
�

S
 

�

ikx
k e

2
1)x(
S

M  



 
 

 

 

 

 

 

 

 䇻㬨䇱          

)kk( �cG 

2

02
1 /xikx

k elim)x(u H�

oH �S
 

2 20

1
lim[ ]

(k k)�Ho

H
c � � H

 
S

]
)kk(i

1
)kk(i

1[lim
2
1

0 HHS H ��c
�

��c
�

 
�o



 

         ㏞2  㤔᱑䎞ㅜ⺊䄜᱒⭥䔙⢋⡟䎘⼐㭞 
                  䇪䔙⢋⡟䎘Ⳟ⧭ 
 
 

          ⭥᱑䎞ㅜ⺊䄜᱒⭥䔙⢋⡟䎘⼐㭞㸋 
 
 
   㰝㬨㶋⡙⭥ᷛ 

)x(x)x(x̂ xx cc c MM

x̂
)xx()x(x c� c GM

³ c�cc xd)xx()x()x( G\\



           

         4.  䅓 

 
         ⢎㬟䊻㲍        䐱⥃㑠㑇䁈㑠      㦂    
         ⭥ⶦ㔫Ǆ 
         ⱙ䇪 

 

2
nc Â)x(\
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xÂ  xp̂B̂  

!i]p̂,x[]B̂,Â[ x   
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dt
d

dt
Ad *

³³³ w
\w

\�\
w
w

\�\
w
\w

 rd
t
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Â

ˆ ˆdA [A,H]
dt i

 
!
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