
1

 

k

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7



2

s
kx

s
kx

s
kx

s
kx

kR k kr

kR

1
log

k

k

R

R
kr

,kkkr ~k )1,0(

k kR 2
k

kx
2log kkx

k
x

k
kr 2exp

kx

,1 kkk wcxx ~kw ),0( Q

1 c

c

k
x

k

kkk
NL kr

wxx

2

1

exp
: Nk ,,1

NL

kkk

kkk
L vxy

wxx 1: Nk ,,1

,log 2
kk ry ][loglog 22

kE
2log kkv ][log 2

kE

kv

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7



3

25.0

kv

0 25.0

,,Q L

L kv

kv

~kv )5.0,0( 2

~0x ),( 00
ff P NN yyy ,,1:1

0k

~0x ),( 00
ff P

Nk ,,1

)|(~ 1:1kk
f

k yxpx ),( f
k

f
k P

f
k

f
k 1

QPP f
k

f
k 1

2

)|(~ :1 kk
f

k yxpx ),( f
k

f
k P

)5.0( 2f
k

f
kk PPK

)( f
kkk

f
k

f
k yK

f
kk

f
k PKP )1(

f
kkk

f
k yxEx :1|ˆ

Nk

)(~ N
s
N xpx ),( f

N
f

N P ),( s
N

s
N P

0,,1Nk

)|(~ :1 Nk
s
k yxpx ),( s

k
s
k P

)( 1
f

k
f

kk PPJ

)( 11
f

k
s
kk

f
k

s
k J

)( 11
2 f

k
s

kk
f

k
s

k PPJPP

s
kNk

s
k yxEx :1|ˆ

0k

~0
ifx ),( 00

ff P Mi ,,1

Mif /10 Mi ,,1

M
Nk ,,1

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7



4

if
k

if
k

if
k wxx 1 Mi ,,1

k
k

if
kk

if
k xyp

exp
2

1
exp

2
exp

)|(~~ )(

2log k
if

kkk Exy

M

i

if
k

if
kif

k

1

)(

)(
)(

~

~

if
kx

M

i

if
k

if
k

f
k xx

1

)(

Nk
)(if

N

i j
if

N
js

N xx )(if
N

Mji ,,1,

0,,1Nk
)( is

k

)|( 1
)()( if

k
js

k
if

k
is

k xxp ),( Qx if
k

Mji ,,1,
)( is

k

i
if

k
js

k xx )( is
k

Mji ,,1,

M

i

is
k

is
k

s
k xx

1

)(

:)|(log :1Nyp )(
MLˆ )ˆ( ML

)|(logmaxargˆ
:1 N

ML yp

MLˆ

)(

)(

[maxargˆ )1( Ek )]ˆ,( )(k

)|,(log)ˆ,( :1:0
)(

N
s

N
k yxp

N

k

s
k

s
k

sk xxpxp
1 10

)( ),|(log)|(log)ˆ,(
N

k

s
kk xyp

1
),|(log

)0(ˆ

Nk ,,1

)ˆ,( )(k

)1(ˆ k

,,Q L

kv

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7



5

~kv )5.0,0( 2
)ˆ,( )(k

0

2
00

0
)( )(

2

1
log

2

1
)ˆ,(

P

x
P

s
k

N

k

s
k

s
k

Q

xx
QN

1

2
1)(

2

1
log

2

1

C
xyN

k

s
kk

1
2

2

5.0

)(

2

1

C

ˆ [E )]ˆ,( )(k

N

k k
s
k

N

k kk
s
k

s
k

P

P

1 1
2

1

1 1,1

)(
ˆ

N

P

N

P
Q

N

k kk
s
k

s
k

N

k k
s
k 1 1,11

2 ˆ)(ˆ

N

k

s
kky

N 1

1ˆ

],|[ :1 N
s
k

s
k yxE N

s
k

s
kk yxEP :1

2 |)(

N
s
l

s
l

s
k

s
klk yxxEP :1, |))((

kv

)ˆ,( )(k

M

j

s
k

P

x
P

M 1 0

2
00

0
)( )(

2

1
log

2

11
)ˆ,(

N

k

s
k

s
k

Q

xx
QN

1

2
1)(

2

1
log

2

1

C
N

k
kk

1

])[exp(
2

1

C

ˆ [E )]ˆ,( )(k

N

k N
s
k

N

k N
s
k

s
k

yxE

yxxE

1 :1
2

1

1 :11

|)(

|ˆ

N

yxxE
Q

N

k N
s
k

s
k1 :1

2
1 |)ˆ(ˆ

N

yEyE
N

k Nk
s
kk1 :1

2 |logexp
logˆ

,,Q

Q

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7



6

Q
 

 

 

 

 

 

 

 

 

 

 

 

 

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7



7

 

 

 

Naresuan University Engineering Journal, Vol.11, No.2, July – December 2016, pp 1-7


