




  tetTP  1
 P
T



 
 
 











00

0

t

te
tf

t

T



tT    0 tTP    tftTP T

T

 expT



1
2

1






T t s

   sTPtTstTP  |

s

 
  

 
 sTPe

e

e
tTstTP s

t

st





 










11

11
|

   
 AP

BP
ABPAB  |

t

  tetTP  1

 tTPy 

1

s

se 1

se 

T



 expS  expT

S T t S T t

    
   

 ttt eee

tTPtSP

tTtSPtTSP

  



 ,,min

 TS,min  

  niT ii ,..,1exp  

    

  










n

i

t
n

i

i

nn

ietTP

tTtTPtTTP

11

11 ,..,,..,min



 nTT ,..,min 1 n  ..1



     

   








































0

0

0
|

dse

dsee

dssSsTPsSPTSP

s

ss

 
1

 expS  expT S s

  
n

i
ni TTTP








..
,..,min

1

1

i

T s



ntt ,...,1  exp

nn ttT  ...1  ,ngamma

 
 
 

 

 



















00

0
!1

1

t

t
n

t
e

tTP

n

t

n


 

t

1T 2T 3T0
1t 2t 3t

iT

i

 tN t

i

ntt ,...,1

0... 01  TttT nn

 exp

   sTnsN n  :max  sN 



 sN

  nsN  1 nn TsT t

nT 1nT
s

      

   











s

nn

s

nnn

dttstPtTP

dttTsTPtTPnsNP

0
1

0
1 |

t

tstn 1

1nt

 
 

 

 
 

!!1

!1

0

1

0

1

n

s
edtedtte

n

dte
n

t
e

n

ss
s

ns
n

s
ts

n

t
































 

 ,..1,0

!



 

n

n
enXP

n

X 

 sN s

 PoissonX 



  0, ssN 

  00 N

     tPoissonsNstN 

 tN

t
11 uT 

2T 3T0
1t 2t 3t

22 uT  33 uT 

s

s

34 ust 

4t
1T

      exp| 53434   tettPusttustP

s

t34 ust 

 exps



   1 nn tNtN            12211 ,..,, tNtNtNtNtNtN nnnn  

  0, ssN 

  00 N

     tPoissonsNstN 

 tN

   1 nn tNtN   1 ntrrN



n


n

k

    knk

nnk

knnn


















 
1

!

11

    kn

k

k

nnn

knnn

k


























11

11

!

n

kn

n

n

n

n 11 





n  







 e

n

n

1

   
!

1
!

11

k
e

nnk

knnn kknk
 























t

1T 2T 3T0
1t 2t 3t

1Y 2Y 3Y

iY  tN

iT

i

 tN t

i

ntt ,...,1  exp

iY i

 tS t iY

iY

 tN

i

   tNYYtS  1

    00  tStN



iY

iY

 tN j

 tN t

t j

iY i

 tN j  jYP i 

nP 





11

1

1
n

n

nP



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 

 tN1 1P



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 

 tN3 3P



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 

 tN6 6P



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 

 tN9 9P



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN

 tN11 11P



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 

jP



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

jP   tNtN 111 ,..,

  111 NtN   



11

1

111

n

nPPP



j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 

iY



 

  pYP i 1   pYP i  12   tN1  tN2

   sNstNY 11     sNstNZ 22 p

 p1

jY  kZ  t ts  kj 

 
 
 

 
 

      
!

1

!

1
!!

!

!
,

1

k

tp
e

j

pt
e

pp
kj

kj

kj

t
ekZjYP

k

tp

j

pt

kj

kj

t


























 

   
   

 

   
 

   
!

!!

!

!

!!

21

0 21

2

21

121

0

21

0

21

21

21

n

tt
e

knk

n

n

tt
e

mn

t
e

m

t
emYPnZYP

n

t

n

m

mnmn

t

n

m

mn

t

m

t
n

m




































































 
n

   sNstNY 11     sNstNZ 22 

 



 

,..,, 321 TTT  nUUUU ,..,,, 321

 t,0

 

t

0

t

1

iU
ni ,..,1

 iUf

 

  ntN  t n

 nTTT ,.., 21  nUUU ,.., 21

t0

n  

1T 2T

  

1nT nT

 t,0 n



 t,0 n

t0

  

n
nuu ,..1

1u

t0

  

1u
2u

t0

  

1u
2u3u

t0

  

1u
2u3u

nu

 
nnn

t
uUuUP

1
,..,11 

!n

n
nt

n!

332211 ,, vTvTvT 

    
  34

4|,,
34|,, 3423312211

332211 



NP

vvvvtvvtvtP
NvTvTvTP

 

     

  334

4

4

!3

!3
4

323121













e
eeee

vvvvvv



 

  ntN  t n

 nTTT ,.., 21  nUUU ,.., 21

   nnnn t
nntNvTvTPtvv !|,..,0 111 

 

 

    
mnm

mn
t

s

t

s
CntNmsNPnmandts




















 1|0

    
      

  

 
    

 
 

mnm

mnm

s

mn

st
m

s

t

s

t

s
C

m

s
e

mn

st
e

m

s
e

ntNP

mnsNtNmsNP
ntNmsNP








































1

!

!

!

,
|















j
 

1Y

1T
t

2T

2Y

3T

3Y

4T

4Y

5T 6T

6Y

7T

5Y

7Y

8T

8Y

9T

9Y

10T

10Y

11T

11Y

12T

12Y

 tN 
jYi  jy 

iY
iU



1T
t

2T 3T
4T 5T 6T 7T 8T 9T 10T

 tN 

1j

10u

j

8u
6u
9u

3u

2u
7u

5u

1u

4u

y
u

1

1

 uf

iuy 

 iuf
 tN

iu



1T
t

2T 3T
4T 5T 6T 7T 8T 9T 10T

 tN 

1j

10u

j

8u
6u
9u

3u

2u
7u

5u

1u

4u

y
u

1

1

 uf
0a

1a

2a

3a

  mim auatut  1,0:,
iu

 kbeltinuP i iu k

  011 aabeltinuP i    122 aabeltinuP i    233 aabeltinuP i 



1T
t

2T 3T
4T 5T 6T 7T 8T 9T 10T

 tN 

1j

10u

j

8u
6u
9u

3u

2u
7u

5u

1u

4u

y
u

1

1

 uf
0a

1a

2a

3a

 tN kbelt,

 01 aa   12 aa   23 aa 



1T
t

2T 3T
4T 5T 6T 7T 8T 9T 10T

 tN 

1j

10u

j

8u
6u
9u

3u

2u
7u

5u

1u

4u

y
u

1

1

 uf

1a 2a

10 a～ 21 aa～ 32 aa ～

 01 a  12 aa 



1T
t

2T 3T
4T 5T 6T 7T 8T 9T 10T

 tN 

1j

10u

j

8u
6u
9u

3u

2u
7u

5u

1u

4u

y
u

1

1

 uf

ma mb

mc

md

mN mN   mmmm cdab 




   mmmmm ducbtautR  ,:, 0ma 10  mm dc

mN mR  ii YT ,

mN   mmmmm cdab  

 

 

i

1T 2T 3T 4T 5T
6T 6T 7T 8T

9T
10T

11T 12T 13T





 

1T 2T 3T 4T 5T
6T 6T 7T 8T

9T
10T

11T 12T 13T

4V

3V

2V

1V

iV



iV

 iVf

4V

3V

2V

1V

4P3P
2P1P 




4

1

1
i

iP

iV   ii PVf  

t
 ba,  abPi 

a b



iV

 iVf

4V

3V

2V

1V

4P3P
2P1P 




4

1

1
i

iP

a b

 ba,

   ababP
i

i 



4

1

t

 ba,


