
�

�

r

・

r



�

>

>J

＝ J

J>

�

(

( (% (
( )% ,
( % -
�

)

) (% .
) )% ” 0
) % ((
) % (,
�

m

(% (.
)% )

�

�



�

>>

(

v ・ w

(% ),
)% )-
%
% .

�

, )

v r w

, (% (
, )% )
, %
, % ,,
�

-

v r w

- (% ,0
- )% -
- % -)
- % .
�

�

�

�



�

>>>

.

. (% .-

. )% ..

. % .0

. % /)
�

/ /

�

/,

�

/.

/0

00

00



�

>J

76E1 OV Y TVPNY N V dV N R VNY

7B>1 O e N V Rd

FDB1 R VbR S RNP VbR deTR R NO YV R

:>61 R fe R V a N Ne

:A>G61 R fe R YV XR V a OR N Ne

CD1 V VP dV R

CDG1 V VP dV R e UN R

EDBG1 SVYR S N a

FCDG1 RNP VbR V TR deTR RPVR

FD81 RPRVbR R N V T PUN NP R V VP

FDG1 RNP VbR deTR RPVR

FH>1 R V N e NP V SRP V

G>T61 RP R e V a TY OaYV 6

HE1 NY RV

J6G1 bV aNY N NY T PNYR

J
o
D) RNX1 RNX deTR a NXR



�

J

＝

m

HNOYR (% FDB 76E

(

HNOYR (%

HNOYR )%

, )

HNOYR , (%

HNOYR , )% r

HNOYR , % r

HNOYR , %

HNOYR , ,%

-

HNOYR - (%

HNOYR - )% 」

HNOYR - % r



�

J>

(

;VTa R ( (% (. ‒

;VTa R ( )% r

)

;VTa R ) (% R cV c

;VTa R ) )%

;VTa R ) %

m

;VTa R (%



�

J>>

(

;VTa R (% /  J
o
D) RNX ・

;VTa R )% /  J
o
D) RNX G>T6 ・

;VTa R % /  J
o
D) RNX FDB t6u

G>T6 ・ t7u ・

;VTa R % /  J
o
D) RNX ・ t6u

FDB t7u G>T6 ・

, )

;VTa R , (% ・ r ~

;VTa R , )% ・ t6u tHB9u

t7u i t;>u

;VTa R , % t6u ・ t7u

r ・ t u

;VTa R , % t6u ・ t7u

r ・ t u



�

J>>>

-

;VTa R - (% ・

;VTa R - )% ・

;VTa R - % ・ 」

;VTa R - % ・ 」

;VTa R - ,% ・ FD8

;VTa R - -% ・ t6u FDB t7u76E



�

(

(

( (%

r r ”m ” r

”m m‒

” n m ”

】 m m

r n

t) ,u ) )

m )-%/ 

m‒ )0%  ”

N ) , n m ＝

t) (,u m) ( ” “ (.

t)( u ”m r

t R V N e NP V SRP V pFH>u ” t;VTa R (

(un m “ n

m m m m m m m 〜m m．

n r ”

・ m r m r

~

~ m n ~ m r



�

)

m r 】

n

r m

n m r

”m ” n m ~ ”

~ m r r

” ) (( n m

t V VP dV R1 CDu n

m tV aPVOYR V VP dV R e UN R1

VCDGu ” “ IYXN R NY% ) () m t RNP VbR

V TR deTR RPVR 1 FCDGu ” ”

HNXNUN N R NY% ) 2 HNXNUN N# =V N# N D VXV ) -2 HNXNUN N# =V N#

N HNXNeaXV ) / ~ m ”

” n m

9R bV RbVP R NY% ) () m FRUR R NY% ) . m“

r V R R NY% (00.

“ ” n

~ m

m m

n‒ m

m r ・ ‒

rµr ” n



�

~ m m

m EN VN R NY% (0002 < fNYRf R NY% ) /2 FNU N R

NY% ) ( 2 9VNf R NY% ) ( n m ”m

EN VN R NY% (0002 FNU N R NY% ) (

< fNYRf R NY% ) / ” n m

”m

9VNf R NY% ) ( n

”m

“ ” ~ m r rµr

n ~ m r “

” r

” ~ n‒ m

r n



�

;VTa R ( (% (. ‒

 

 

 

 

1
0

5

�
�
�
�
�
�

2. 3  



�

,

( )%

m】 m “ ”

”m r

~ m

n

(% ・ ~

n

)% ・

~ n

% r ~ n

~ m r

r

” n



�

-

( %

m(/ s n

m :>6 ”m

tCD)u tCD u ・

・ n

m

” “ n m

t u t;VTa R ( )un

;VTa R ( )% r

	��� ��������



�

.

)

) (%

・ ・ ” <YRR

) . n ・ m m ”

h R cV c UR et uj “

” ER R R N IYYa (00 2 ER R R N 7 aa TNN (00,2

ER R R # F U R# N D c XV (00/ t;VTa R ) (un ・ R

cV c m m

CVR N (00.2 D c XV R NY% (0002 GafaXV R NY% ) ~ m

“ ” n mCVR N

”m ・

m ・ ”

h GUN R RYt µr uj ” CVR N (00 n

m( ) ・ ” m 」

“ ” BN URc R NY%

) )2 CVR N R NY% (00 n“ m ・ ”

“ “ ” =RN U R NY% (00(2 8N (00 n

m ・ m ・ “

“ ” n ~ r

m ” n‒ m ・



�

/

r ” r r ”m

n

;VTa R ) (% R cV c

8 A9 8 A9
.

,.

1 .  , .  



�

0

) )% ”

) ) (% ”

m m m 00 m ( 

n m ・ m) m

r “ ” n m( %,As %-A “

n m m m ~

~ “ n m ~ ), m ~ -  m

~ .s/ m ~ .s/ “ m m

~ ,  n m m

ー ” n

” m】 m

~ m r r

” ) (( n

) ) )%

m “ ”

6t RP R e V a TY OaYV 61 G>T6u n)

>T6 m ~ >T6 t RP R e

P R 1 G8u ” nG>T6 m 【 ~ “

t m m un G>T6 m

” n ”m G>T6



�

(

“ ” ;NUY N N : TRY ) ,2 YR a R

NY% ) ) n G>T6

“ ” ;NUY N N : TRY ) , n G>T6

m µr m ・ r ” G>T6

CRbVYYR# <YRR # N ; YYN ) /2 MN NaPUV R NY% ) (( n

m ・ r ” G>T6

“ ” 6XV R NY% ) n m i

i tUe UNYN a i V aV N eiN R NY1 =E6u

” 8U a (00/ n r m

＝ ” m

rµr ” ” < RVcR R NY% (0002

V PUONa N =RYYUN R (00 n



�

((

) %

) (%

， ” µ m‒

t RNP VbR deTR

RPVR 1 FDGu nFDG m r r tD)um

t=)D)um µ toD=um tD)u n

mFDG ” ・ ~ µ

tFDDou FDG n m 。

” tCDu m FDG ”

CD)mCD m tDCDDu n

FDG ” t RNP VbR V TR RPVR 1 FCGu

n“ m ” t RNP VbR V TR deTR

RPVR 1 FCDGu ” tHNXNUN N R NY% BR U : fe Y%

) /un mA , ，

m t V VP dV R e UN R1 CDGu ”） “

nCDG m CDGtV aPVOYR CDG1 VCDG CDG)um 【

CDGtR URYVNY CDG1 RCDG CDG um CDGt Ra NY CDG1

CDG CDG(u ” CN UN N LVR (00 n‒

CDG mVCDG r m m t umRCDG

【m CDG ” “ ”

JNY PUN SS R NY% (00)2 MN N R NY% (00 nVCDG m r ~



�

()

“ µ ” “ “ ”

LVR R NY% (00) n

) )%

m r ” “ VCDG

” “ IYXN R NY% ) () n“ mCD CD)

CD “ mD) DCDD 7RPX N R NY% (00 2

GaTVa N N >PUV R ) / n DCDD “ ”

GaTVa N N >PUV R ) / t;VTa R ) (un m

m m 】 n‒ m

CD) CD “ n m

CD) ” “ “ ” ~

7 V N =N RTRc V (00 m m “

CD~ “ CD) CD ) :>6

n m】 m

”m “ “ ” EN VN R

NY% (000 n m “ r ” “

CD ” B PN N N =VTT (00 m】

” “ ” KUV YR

(00, n ~ m m】

rµr n



�

(

;VTa R ) )%

) %

V R R NY% (00.2 FRUR R NY%

) . 9R bV RbVP R NY% ) ()2 FRfNRV N B UUN N V ) (/

“ ” n ~ m

” ” 】 EN VN R NY% (0002 < fNYRf R

2 +

2 +

 N I

S
L O

A

 N

 

 

+ 02 . - 2 82 2. . +20 R



�

(

NY% ) /2 FNU N R NY% ) ( 2 9VNf R NY% ) ( nEN VN m ・

r ” m ・

・ ” EN VN R NY% (000 n m(,

r ”

FNU N ” “ ” FNU N R NY% ) ( n“ m

”m “

” 9VNf R NY% ) ( n ~ m m

r ” n ~ m

” “

m ” × n



�

(,

) %

) (%

tFDGu 々

” n mFDG

” ” ; V bVPU (0./ nFDG m µ

toD=u tD)u m 】

々 “ ” n FDG

”m 】 m n

) )%

m m r

t6HEu “ n ~ m × 6HE

“ ” m  ” n

m ( g(, （ m

( （ GR R NY% (00 n

m 「

n m GPU RV R

N HVV a ) . o BRRa R NY% ) ( “

” t;VTa R ) un‒ m r ”m

n



�

(-

;VTa R ) %

) % r

m r ” FDB

” BN N RYYV N E RV ) 0 n BNa 8N N RYYV

() m FDBt R VbR S RNP VbR deTR R NO YV R u

“ 6YOR V R NY% ) n FDB m

r µ m‒

tFDD=u ・ m

・ n ” ×

), g kA ~ m m ・

n

J

MA
0 1. . 11.97 4 7 .   

2 2 0 7142



�

(.

m

(%

m

~ ” n“ m

” “ ” n ~ m

r ・

r r

” m r

” n

mv r

w ~ mv r ・

” w v

r w

n

n ;VTa R ( l

x (y

v ・ w

”m ”

“ ” n ~ m r



�

(/

・ ”

n

‒ m ( m ・

~ m

”m ・

” n

x )y

v ・

w

( ”m r “ ・ m

n‒ m ・

“ n ~

m r ・

” n

‒ m ) m ・

~ m r ”m ・

n r

m ・

” n



�

(0

x y

v r w

( ) ”m r ・ m

n‒ m

r ・ m “

“ n m m

“ ” n r ” m

“ m r

m ~ ” “ ” n

‒ m m r ”

” ” n

;VTa R (%

検討課題1

唾液中一酸化窒素
：Nitric Oxide

検討課題2
高強度トレーニング一過性高強度運動

検討課題3

アスリートを
対象に…

横断的検討

縦断的検討縦断的検討

内科的疾患酸化ストレス度
（d-ROM）



�

)

)%

o

m6XV ”

6XV R NY% ) n n

m r r ” m

” , n‒ m tG6A>J:HH:# G:FGH:9

u () () t( ( r u - -

m “ ‒ “ m # (, ”

~ “ n m

i/ n

o

・tk Y Au m :>6 tCV VP

DdV R R RP V XV 69> 0(. ( # : f AVSR GPVR PR u ”

n

o G>T6

G>T6 ・tkT Au m ”

:A>G6 ” 6XV R NY% ) n0- cRYY

r ) B P N V T OaSSR t- B# CN8D # ( B CN=8D 2 =0%/u

(# （ 6 V =a N GRP R N e 8 R t968D u



�

)(

cRYY ( kA m / ” n

m( 7G6 E7G ), kA m ” )

n m m( # ( m

( 7G6 E7G ” ,( （ n ” G>T6t>8C

EUN N PRaa VPNY u - ・ n m

,( （ cRYY ( kA m r

” ( n mE7G ” (# （

% , HcRR ) t7V FN u ” cRYY m

( 7G6 E7G (# （ 6 V =a N >T6tB7A u cRYY

( kA m r ” ( n % , 

HcRR ) E7G ” m DE9 % , B %( B

CN)=ED  =)D) cRYY ( kA m ” ( “

n‒ m VP YN R RN R ” 0 ・ n

G>T6 ・ ~ m G>T6 ・

nG>T6 ・ tG>T6 HEutkT Tu mG>T6 ・

tkT Au ・tHEut T Au ” n m

・ m tEVR PR -- E RV

6 Ne V mHUR G8>:CH>;>8 u ” n“ m

G>T6 ・ tkT V u m t A V u G>T6 ・

tkT Au n



�

))

o FDBt ・u 76Et u

FDBt ・utI%86FFu 76Et u

tk Y Au m ” ;F::

86FF>D 9IDt9VNP > R N V NY u ” B V

R NY% ) (-2 B V R NY% ) (/ n m

n m;F::

86F>D 9ID “ ” m

± 【 ~ n

”× t) kAu n

) n FDB m ) kA

”m m ,g( ~ n‒

m FDB ) kA m ・ ,g( ~

n, m

“ n I%86FF m(%I%86FF 4

% / T ( A=)D) n76E m76E , kA

m ,g( ~ n( r m

( kA m ・ ,g( ~ n ,

m “ n

B V FDB 76E HNOYR (

B V R NY% ) (- n



�

)

HNOYR (% FDB 76E

FDBt ・ u I%86FF
「 ), i

r r ( i )
・ )( i
・ ( i

・ ( i ,
~ ・ 5 ,

76Et u k Y A
「 5 )#)

r r )# i )#)
(#/ i (#000
(#- i (#.00

~ (# i (#,00
℃ 3 (#

o

m E SVYR S B G N R tEDBG )u t

m u ”m： i t6 TR = VYV e2 6=um i

t8 Sa V 7RcVY R R 2 87um i t9R R V 9RWRP V 2

99um i t;N VTaR > R VN2 ;>um i tHR V 6 dVR e2

H6um i tJVT 6P VbV e2 J6u - m tH

u ” n m- ” ” “

tH NY B 9V a ON PR2 HB9u H ” n

m m) ” “ n m



�

)

~ “ H ” m

” H g,0 n

oFD8

FD8tFRPRVbR R N V T PUN NP R V VP u mµ

nµ m n

FD8 mµ “ ・m ・

m ・m ・t ( ・u ”

) , nµ m

BE E bR V ()tG6G u ” n



�

),

(

v ・

w

(%

”m r “

“ ” FNU N R NY% ) ( n m

” < fNYRf R NY% ) / n

m ” m

・ “ ” n“ m

n‒ m 」 ”m

r ・

” × n m

”m ・

” n



�

)-

)%

) (%

m 0 n ”m ・

” m n m

・

m n

m ” m m m

” m ”

n m v w m v

w ” t ). 00 un

) )%

m r r ”m

n

m J
o
D) RNX n‒ m.

”m ) i)- ・ ~ m

m ” ”

n m m/1 t um01 t

um( 1 t ( um((1 t ) um()1 t

u n m t

um t um ( m) m t (



�

).

m ) m u n m

”m n

m )) ~ t u

n m ・m G>T6 ・m

・m G>T6 ・ tG>T6 HEum m

G>T6 ・m ・ n m

m FDB

n

) % tJ
o
D) RNXu

m r rt.,LA m u

”m tJ
o
D) RNXu n

m t6: ( Gm u ” n

m r r ” )

m( K~ r ” ( K t K

V u ” r n‒ m(

(,K ” ”m r t

u n m， r

” - m( FE:t N V T S R PRVbR

RdR V u 7 T (0/) n r m

tJD)u r t 」



�

)/

(, Y V um 」 (%( m

t)) i u 0  m ~ )

” n JD)

mO RN U Oe O RN U ” m‒ J
o
D) RNX

n

) %

m/  J
o
D) RNX ・ ” (

r m/  J
o
D) RNX ,

n m ・ /  J
o
D) RNX

m, J
o
D) m J

o
D) ” ・

n

) ,%

GUN V KVYX ” m r

” m KVYP d ”

n m m ー

n m‒

9a R n ” mG RN N



�

)0

” n r m z

m , n



�

%

HNOYR ( nHNOYR ) m

r n ・ t/  J
o
D) RNX ,

u m FDB m /  J
o
D) RNX

tE 3 % (un m ・

tE 3 % (un m ”m m

」 ” ( ” n

FDB G>T6 ・ t

4 i %((.# E 5 % ,ut;VTa R 6u ・

t 4 i %, # E 5 % ,ut;VTa R 7u

~ n m ・ FDB

~ t 4 i % -/# E 5 % ,ut;VTa R 6un

m ・ FDB

t 4 i %/(.# E 3 % ,ut;VTa R 7un



�

(

HNOYR (%

4 0

t u ) z
tP u (., z (
tXTu -/ z )

7B> tXT )u )) z
t A XT V u 0% z %-
tO u (/ z ()

z



�

(

A ) M m a L

1 .
-/ ./ / / /

e e ( e

976 Si - -
.

< 3299 U * -. (

oV Td Si )) * (*( * ( * (** ). ( ( ))
*

5 U (-- - (- (-. ) ( ( * *(

oV :4 2 Si )( ( ( . ( (
*(

5 U (( - ( ) ( .

lPR O Si () - )* -* * ( - ) (- -
).

5 U ( (( )( (. (- ( ) )

oV :4 2 PR O Si ) ( ) ( ( .

U * -

oV Si (- ( ) ) () ). (*- ** *) )). )
(

5 C  U - -* * (- (*) ( - ( (. *(

oV :4 2 n Si )) ( (- )( - (* *
((-

5 U () . * ( ( ( )

Si ( ( . ( (

 U ) )( ( )

g b =: 8 0 I 8 0 *



�

**

:US (%

1 < . L ) 0 )

-200

-100

0

100

L L L
1

L
2

L
3

P
5

/
*

( 

��
��

��

�



�

*

:US )% F=S6

-0.20

-0.10

0.00

0.10

5 A 5 5
1<

5
2<

5
3<

1
0

.

��

��
�� ��

��

I  * 5 A   



�

*,

:US *% / I
k
C) MV P CA ‒p6q

F=S6 p7q

‒

-0.5

-0.4

-0.4

-0.3

-0.3

-0.2

-0.2

-0.1

-0.1

0.0

0 20 40 60

/ )( .

-

-300

-200

-100

0

100

200

300

0 20 40 60

/ )( .



�

*-

:US % / I
k
C) MV ‒p6qP

CA p7q F=S6 ‒

200

240

280

320

360

0 500 1000

-
)(

0

10

20

30

40

50

60

70

0 500 1000

.
B
A

.
/



�

*.

%

i y ‒ i

y i

i

i

i y F=S6

pF=S6 GDq i i

o ~ z i

~ i

~

y i

‒ y  DM Z UM MW% (0002 MTXM MW% ) (

i y‒y x  ;Z dMW d MW%

) / z i

y y y i

o p q ~ y y ‒ ‒

x U U ‒

~  AU aU T MW% ) i  U M P ;W Z

) 2 7Z MW% ) (- i x

‒ i

i o p q



�

*/

i x i ‒

o o i i)

x y i y

i/1 ()1 ~

y U M i U U

x  GMVMTMXM <U Z M M P C UVU ) - i U U

‒ y i x U U

i /1

p01 i( 1 i((1 i()1 q‒

i i o o‒ i

oµ ~ y  8TUOTM Z MW% (00/ 2 DM MOZ M M P BM U

) (( i oµ

y ‒ ~ y  L U MW% (0002 9Z W MW% )

‒ i

y i

i

‒ i

i ‒ y ‒

‒yz i

y i7 O e Z ZOZW o

y  MTXM MW% ) ( i o i

i ‒ i o



�

*0

‒ ~ ‒ y

o o y i

y y ‒

i o y

x o i

y i

y ‒ y i

‒ ‒

i

F=S6 ‒  H U MW% ) ((2

A M MW% ) (-

y y i y y DM Z UM MW%

(0002 MTXM MW% ) ( i o ~

i

y ‒ y x

i y i

y ‒ y  ;Z dMW d MW% ) / y

~ ‒ i

‒ y i

y i y y x ‒

i ~ i n k



�

( i y y i o

~ z

y o p q o

o i i

‒‒ ~

i i

i ‒ ‒

y ‒ i o ~ z

i ~



�

(

, )

t o

u

, (%

( y i o i

‒ ‒ ‒

y i ‒

~ y  9UMd MW% ) (* i o

o ‒ ‒

y y

i o o y i

o

y ~ i y i

~ y  8 URR

MW% ) (, i ‒y

y y i

y



�

)

, )%

, ) (%

i B o (0 ‒

B o i o (

x i ) (- o o x

x i i i

i z y i

i t u yi

t ‒ u

p) (- (,,q

, ) )%

i o - p o q o

p q )

i ‒

i )) p q z

i= FOM , p q y i i

o i iDCAF ) ‒ i

o ‒ i o

i y i

i ~



�

*

i y i

i p( ) q p* q

, ) *%

o i

p 8K,iDZWM q y (

i i i o ‒

, ) %

FTM U Z JUWV y i

i x JUWOZbZ

y y iD M Z

F M XM y

i x y

x i 7Z R Z U y

o i v i

, i ( ‒



�

, *%

GMNW , ( GMNW , ) i o

o

i i o i

o DCAF

o GMNW , * o

DCAF ) g pG6q i o ‒

o

:US , ( o ‒ i

o ‒

DCAF ) pGA9q

p 4 % .. D 3 % ,qp:US , ) 6q i ‒

DCAF ) g p:=q

p 4 %-*0 D 3 % (qp:US , ) 7q o

i o x . i x

( x o p. m**0 v

- hXZW q‒ p() m*), v , hXZW q i

pD 5 % ,q

GMNW , i

GMNW , ,



�

,

k

(0 o p. q‒ p()

q ) o

:US , * y i

o i

o

k

(0 i p( ) q p0 q‒

p* q p( q )

o :US ,

i ~ i

o i o



�

-

GMNW , (%

4 (0

p q ) v
pOXq (-( v (
pVSq ,- v (

7A= pVS X)q )) v
p q )) v (

v



�

.

GMNW , )% o

4 ( o D

pVXq /%/- v %0( /%* v (% . %) *

pN Xq ()/ v ) () v ) %(/-

o pVOMWq (() v ,/ ( (- v *0 % *

v % IF% o D 3 % ,



�

/

GMNW , *% o

v % IF% o

4 (0 o D

pX XU q (%,*/ v % 0. (%,,/ v % 0. %/ *

o phS P q %( * v % ) %(00 v % *0 % --

DCAF )  G

g p6<q , v ) / v ) %( .

g p87q , v ) ,* v * %.(/

z g p99q , v ) ,( v ) %,--

g p:=q ,) v ) ,( v ) %.,-

g pG6q ,- v * ,) v * % .0

g pI6q ,/ v ) ,- v ) % .)

pGA9q , v ) , v ) (%



�

0

:US , (% o

(

0

200

400

600

800

1000

1200

/ 0 .

4
=

8
)

 



�

,

:US , )% ‒p6q pGA9q

p7q g p:=q ‒

(
L
8

B
F

41
20
-

L D A /

)

L
8

B
F

41
20
-

L 3I



�

,(

GMNW , %

=345 B 6 345 B

1 =8 A0 2 7 8  0

 1 2
2
2
2

1 2
2
2
2

 1 2
1 2

 1

 

1

1

6l i7l* i8l) i9l(



�

,)

GMNW , ,%

v

p 4 .q p 4 ()q p 4 ( q p 4 0q

p q ) v ) v )( v (0 v
pOXq (- v ( (-( v ( (- v ( (-( v (
pVSq ,, v ( ,. v ( ,, v ( ,/ v (

7A= pVS X)q )( v ( )) v )( v )) v
p q )) v ) )) v ( )( v ( )* v (



�

,*

:US , *% p6q

o p7q p q

(

B B

L L
)

N
A

S
31

20
 

N
7

S
3/

.
 

B B

L L

5



�

,

:US , % p6q

o p7q p q

P
A

2
31

 
P

A
=

5
=

0
/

 
(

5< 7

B

.

5< 7

B
. )

L



�

,,

, %

i o y i o

o

y i o

~ i

i x GA9 := ‒

i o

o i

~ i

~

‒ i ‒ y i9UMd

i ‒ ~ y  9UMd MW% ) (*

y i

i o ( VOMW x

i o o

(f- ~ ‒ o x ‒ ~

y  7Z MW% ) . o i o

( x ‒ i

o o

i y ‒

i o o



�

,-

i o G6 o

i y

i ‒ o ‒ ~

y  UX MW% ) ( i< o

i o

‒ y  < MW% ) ( i

‒ o o

y ‒ y iG6p g

q ‒ i o

o y

y i ‒ DCAF )

x GA9 := ‒ i

i

ʼy ‒ y y i

‒ ~ y  >U MW%

) (* i o ‒ i y

i UBCF ‒

y  HWVM MW% ) () o

i y

x ‒

~ i o o

o



�

,.

i ‒ y

p* q‒ p( ) q )

i i

o i

i i

i

o ‒ i

i y ~ y

i y i

~ y  8 URR MW% ) (,

o

‒ i ‒ x

i n

‒ ~ y  8M Z (00*2 AMOVU Z M P <ZZ (00 2

8ZT M P < N (00- ‒ i y

i o

~

) i o o

‒ i o

o i ~ ‒ ~

i ‒i i

‒ i o



�

,/

i y ‒

~



�

,0

- *

t o ‒ ‒ u

- (%

y i  9 aU aUO MW%

) () i  T MW% ) . o  Z U MW% (00.

‒y y ‒ ~ y i

o o ‒

~ y y i BCF ‒

~ y  GMVMTMXM MW% ) *2

GMVMTMXM <U Z M M P C UVU ) - i y

y o ʼ pP CAq

‒ ~ y y

i o i

‒ ‒ y



�

-

- )%

- ) (%

iG o ), ‒

it

u o ‒

GMNW - ( x i

i i z y

i

‒ i

i t u yi t

u p )/ ), q

- ) )%

i p= 7ZPc .. i= 7ZPc q y

i ) g)- (

i o i

i

i P CAi76D o

i(% o y p i i i i

k i i qi)%



�

-(

y p i i

qi*%I6F y o ‒

- ) *%

FTM U Z JUWV y i

y y i

iAM JTU c H y ~

i C8p O Ua Z M U S

OTM MO U UO q

y iD M Z F M XM

y o i v

v i , ‒



�

-)

- *%

y GMNW - )

), z i (,( i 00 x :US -

( i

:US - ) o

GMNW - * :US - * i

i*

pD 5 % ,q i o y :US -

i x ‒

x ‒ i

x p:US - q iP CA p)./ v * H%86 q

‒ x p)/, v - H%86 q pD 5

% ,q ~ i C8 :US - ,

pD 4 % (0q

), hXZW p m//%0 i m-(%/ i r6H8sm %.*q

x

:US - - i ‒

i ‒ P CAp

q 76Dp q ‒

y ‒ i ‒ P CAp 4 g

% , iD 4 %*0*qp:US - - 6qi ‒ 76Dp 4



�

-*

% .*iD 4 %),(qp:US - - 7q



�

-

GMNW - (%

o *) ), .
o ), (* ()

o ( (
o o )) (* 0

p i i i i q .* . )-
(/ / (
(. () ,

p i q ** )* (
( * .
( . *



�

*

= A * tnR TS R

g / O l / % %O l / --O 7

O P % P % P %
cb O %% P %% P %% P -

O % % P - % P * %* P   
BO ** P %% % P % - P   

153 B O P P P  %
m BO % P % % P % % P   

e BO % P * P * P   
sm BO P % * P * P *  

m O %* P * % P % P   
k 4O P %- P % * P % - %
4 C O ** P * P * P * %

865 2088O P % P - P   %
107 AI 4O % * P % - % P % % P % 

865 107 * P % % P % P %   
oa O P % P P %   
oa UM V O P %- * P %- P %   %

d P i <9 l   7 . %L 7 .



�

--

:WUc S - (

0

10

20

30

40

50

60

70

80

-100 -200 -300 -400 -500 -600 -700 -800 -900 -1000 1001-

) (

/



�

-.

:WUc S - )

0

100

200

300

400

500

600

(
/
) /

L

.



�

-/

HOPZS - q

)-
t u t u

t u t u
0 ( / (

q ( ) '
q ' )
q ' (

q / ) - )

q o l l l



�

-0

:WUc S -

(

)

6 8 4 8 4

=
L

30
2/

 

.

1 1 1

5 N .



�

.'

:WUc S -

(

0

100

200

300

400

500

600

149 29

/
.

) 

((

0 = .



�

.(

:WUc S - , FC7

58

6
8

12 04
.  /



�

.)

:WUc S - - t5uR FCA t6u65D

/ .  

/
.

 
-

)(
 

100

200

300

400

500

0 500 1000 1500

1500

2000

2500

3000

0 500 1000 1500

/ .  



�

.

-

lv q w

m l l

m ̶ l ／

FC7 t ),k Z& u m ̶

̶l q q l

t u q q

m l q l

R FCA 65D l

̶ m

l 8S dWaSdWQ Sb OZ )'() l FSVS Sb

OZ )''. q ? bbW S Sb OZ (00.

m

l m

l ̶ 8eSWY Sb

OZ )'(( m l WBCG

FWQQWO R Z Sb OZ )'' mWBCG l

7 SWO Sb OZ )'(' m ̶ ̶l

̶ m



�

.

l l

HOYOVO O Sb OZ )'' 2 HOYOVO O W bO O R C WYW

)''- m l R FCA

HO OYW Sb OZ )''/2 HO OYW Sb OZ )''02

HO OYW H TcXW Sb OZ )'(( mHO OYW ̶ l

R FCA ̶l R FCA

HO OYW HOYOYW Sb OZ )'(( m ̶l

R FCA 65D

̶ m q

R FCA & 65D l

. ̶ l

̶ m l

l

l

m ̶ l q

q

」 m

̶ l

8eSWY Sb OZ )'(( ̶l

／ FC7 mFC7 l ／

),k Z& ̶ m l

̶l ),k Z&



�

.,

l q ／

m

l q （ q

l q

l

m ̶ l ／

m ̶l

q q m



�

.-

.

. (

l q （ q

lv

〜 l p

l q ̶

w m



�

..

. ) ̶

x (y

v w

( l q

m l

l ̶

m l l ̶

m ̶ l

l 〜 G U5

̶l q

m ̶ ̶l q

l 〜

l

m

x )y

v q

w

) l q

l

q l m l

l q ̶ m l



�

./

q ̶

m ̶ l l

m

x y

v q w

( ) l q

q

m ̶l q

q l

m l q （

q l q

l m l

l l

m ̶ l

), k Z& m ̶l

R FCA 65D l ̶

m



�

.0

. ̶

l

̶ DO aaWO Sb OZ (0002 FOV O Sb OZ )'('2

; hOZSh Sb OZ )''/ m ( l q

l

m l ) l q

q l l

m ̶ ̶l q

q q ̶ m ̶ l

l

m l

l µ q 」

q m

( l G U5

̶ m l

q q

m G U5 l

BSdWZZS ;ZSSa O R : ZZO R )''/2 MO OcQVW Sb

OZ )'(( m l m ̶



�

/'

̶l

m

̶ l q

), k Z& m ) l

q m q

' k Z&

l

-0 k Z& m ̶ ̶l q

l q

‒ l q

q q m

l

̶l (

m ̶l t( u

q qtR FCAu

̶ m l

FCG m

l々 m

̶l

l々 ̶ R FCA

／ ̶ l R FCA

̶ ̶ m l FCG



�

/(

l m ̶ l

q

n m

l l

l m

l l

l ̶ m

̶ l q

q l

q l

q q m



�

/)

.

( l ̶ l

m ̶l

」 l

l m

) l l

q

m l m

l q l

m

l q ̶l

l

q q tR FCA 65Du

m q q

l ̶

」 q q q

m q q

/ C R; m

l l q q

q q m

l q q



�

/

」

m l q

」 q ̶ m ̶l

m

q q 】 l

l 」 m

l q

l q

・ m q

l ・l

」 m l ー

l

q m l ー

l q ̶

」 m

l q

l q m

l

m lv w

l 」 m



�

/

/

lv 〜 l p

l q

̶ w

̶l m

q l

m l q

q l

m ̶ l q l

m l R

FCA ̶ m ̶ ̶l q

l q

q q

m ̶ l q

】 」 m



�

/,

l ̶

, l n

n m l．

‒ l n

n m ̶ l

‒ n n

m n l q

̶ n：

m l

‒ l ． ‒

n m

q ‒ n

m l l

l q

n m ̶

l n n q

n m

̶ 】 q

qn l n 【 l n



�

/-

m l ̶

n 「 l q

FSaSO QV 8SdSZ S b n l l 】

q qn m

l n

l l n l

n l 」 l l

n ̶ C6lC;l l

q n n

m l ̶

m

l ‒

m



�

/.

m

x y

Fg bO G S B PcVWY 9RO ?SWaSW ? aOYW A Y 9 R ? WQVW KObO OPS

)'(/ TZcS QS T OQcbS VWUV W bS aWbg SfS QWaS aOZWdO g Wb WQ fWRS ZSdSZa

> c OZ T C OZ GQWS QS W Saa

Fg bO G S ?OW AObacPO FSW HOVO O B PcVWY 9RO ?SWaSW ? aOYW GcP W O

>Sa W S GVc SW AWgOYOeO ? WQVW KObO OPS )'(0 5aaSaa S b T aOZWdO g

Wb WQ fWRS ZSdSZa W SZWbS c WdS aWbg ObVZSbSa W >O O 1 :W RW Ua T O Q aa

aSQbW OZ abcRg RSaWU > c OZ T 7ZW WQOZ ASRWQW S FSaSO QV (( ) 1(( ()'

x y

Fg cbO G S ? WQVW OgOaVW ?OhcVW GVW Whc McYWQVW O O YO ? WQVW

KObO OPS 9TTSQba T VgaWQOZ O R agQV Z UWQOZ ab Saa aOZWdO g Wb WQ fWRS W



�

//

g c U S 5 S WQO 7 ZZSUS T G ba ASRWQW S -) R 5 cOZ ASSbW U GO

8WSU IG5 AOg )'(, D abS

Fg bO G S ?OW AObacPO B PcVWY 9RO ? WQVW KObO OPS 9TTSQba bVS

fWRObWdS ab Saa O R bVS OZ W c S Tc QbW Pg OQcbS VWUV W bS aWbg SfS QWaS

,bV BG75 bS ObW OZ 7 TS S QS 7VWPO >O O >O )'(. D abS

Fg bO G S ? WQVW OgOaVW B PcVWY 9RO ? WQVW KObO OPS TZcS QS T

RWTTS S QS T SfS QWaS W bS aWbg aOZWdO g Wb WQ fWRS W g c U S AW Sa bO

IG5 >c )'(/ D abS

l 「 l m m .)

l l)'(- 0 t qut u



�

/0

5YW b H M ?c OW H 5YO O 9 OgOaVW Ac OYO W F G O G ?c
O R ? )''  9TTSQba T () bVa T SfS QWaS b OW W U aOZWdO g
aSQ Sb g U5 ZSdSZa W SZRS Zg acPXSQba 6 > G ba ASR .1 .- 0

5ZPS bW 5 6 Z U W W 8 AOQQWO bSZZW O R A 7O ObSZZW )'''  HVS ORWQOZ
QObW T B B RWSbVgZ O O VS gZS RWO W S1 5 aaWPZS W RWQOb T

fWRObWdS ab Saa W PW Z UWQOZ aO ZSa FSaSO QV 7VS WQOZ
bS SRWObSa )-1 ), -.

6SQY O > G H K 6SQY O > 7VS D 5 AO aVOZZ O R 6 5 : SS O
(00'  5 O S b VgR fgZ ORWQOZ RcQbW Pg S fg Wb WbS1
W ZWQObW a T S R bVSZWOZ W Xc g T Wb WQ fWRS O R ac S fWRS D Q
BObZ 5QOR GQW I G 5 /.1 (-)'

6 RWa G O R 5 O SUSe W (00  9dWRS QS T bVS SZSOaS O R aaWPZS
Sc OZ SUcZObW T Wb WQ fWRS W Vc O aOZWdO 6W QVS 6W Vga FSa

7 c (0 1 . ,'

6 U ; 5 (0/)  DagQV VgaWQOZ POaSa T S QSWdSR SfS bW  ASR GQW G ba
9fS Q ( 1 .. /(

6 8 D F :OWaa G > KWZZWa > Gb OVZS ; D AWZZSb 7 Z PS U O R
6 G S ZWQV )'(-  7W QORWO dO WObW T aOZWdO g W c UZ PW 5 OZ VO
O gZOaS OQbWdWbg O R R W Sa aS b S SObSR R cPZS ZW U a W ba
W Vg fWO 9c > 5 Z DVgaW Z ((-1 ( ('

6 a cSb > A b SbWb 8 5 dWaOWa O R AcXWYO )''.  9TTSQba T bO S W U
S T O QS1 O SbO O OZgaWa ASR GQW G ba 9fS Q 01 ( ,/ -,



�

0'

7O > ; (00  9fS QWaS O R SaWabO QS b W TSQbW  > 5 Z DVgaW Z (0/,
. 1 0. /(

7VWQVO > 5 cQWO A DS Sh 5 : JO cS O R F I S O (00/  GOZWdO
Q aWbW O R SfS QWaS G ba ASR )-1 (. ).

7V ca a ; D (00/  Gb Saa a ab Saa O R Sc S R Q W S W bSU ObW T bVS
ORO bWdS Sa aS HVS (00. O a GSZgS AS WOZ SQbc S 5 B M
5QOR GQW /,(1 (( ,

7 VS G O R H 6 S PS b (00-  SOZbV agQV Z Ug1 agQV Z UWQOZ TOQb a
O R VgaWQOZ RWaSOaS T bVS S a SQbWdS T Vc O

agQV Sc W c Z Ug 5 c FSd DagQV Z .1 (( )

7 SWO D B ; 7O S bS ? DObS a O R ; 6 D Qb )'('
 RcQWPZS Wb WQ fWRS ag bVOaS W Q SOaSa aSQ SbW T W TZO SR aOZWdO g
UZO Ra FVSc Ob Z Ug CfT R 01 / ,-

7c WTTS 6 ? 5 A UO > G 6OYS A 7O RW OZS O R 6 8OdWSa )'(,
 S JS aca 5eOg 7 SbWbW 1 9TTSQb DagQV VgaW Z UWQOZ
JO WOPZSa W 9ZWbS FcUPg I W  b > G ba DVgaW Z DS T ('1 -/. 0

8S dWaSdWQ 5 B 6OPWQ > caYWQ G G Y Z dWQ 9 BOYOa QW RWQ O R
7OcaSdWQ )'()  7 QS b ObW T Wb WQ fWRS W aOZWdO T ObWS ba eWbV
VSc Ob WR O bV WbWa RT3 b > 7 ZZOP FSa bS ASR DcPZWQ SOZbV 1

( ) ,(

8WOh A A C 6 QO SU O F F HSWfSW O G G G O Sa O R : G 9a W R ZO
)'(  GOZWdO g Wb WQ fWRS O R OZ VO O gZOaS Oa W RSfSa T b OW W U
W bS aWbg O R Z OR b > G ba ASR 1 / (



�

0(

8 SZ > > A D SQb 7 J 5 W bVO 5 5Z 5 hO B 6S XO W O R F
D 5ZZOYS )''  D bSQbWdS STTSQb T aOZWdO g Wb ObS O R WQ PWOZ Wb ObS
SRcQbOaS OQbWdWbg OUOW ab QO WSa 9c > C OZ GQW (()1 ) /

8eSWY F 5 D 6 6 UUa G 7 9 hc c 7 ; dW A K SWUV > C
c RPS U 5 7 CZW 5 DZc S O R 8 F HOgZ )'((  5 TTWQWOZ

5HG QZW WQOZ OQbWQS UcWRSZW S1 W bS SbObW T SfVOZSR Wb WQ fWRS
ZSdSZa :9BC T QZW WQOZ O ZWQObW a 5 > FSa W 7 Wb 7O S ASR (/ 1
-') (,

:OVZ O A A O R > 9 USZa )'',  AcQ aOZ U5 O R IFH W 5 S WQO
Q ZZSUS T bPOZZ ZOgS a1 O gSO Z UWbcRW OZ abcRg ASR GQW G ba 9fS Q

.1 . /'

: WR dWQV (0./  HVS PW Z Ug T fgUS ORWQOZa GQWS QS )'(1 /., /'
;ZSSa A )''.  c S Tc QbW W a b O R SfS QWaS > 5 Z DVgaW Z

(0/, (' 1 -0 0

; hOZSh 8 F AO cW O B F R 5 > F R WUcSh AOZOdS O R F FSgSa
)''/  9TTSQba T OS PWQ SfS QWaS c WQ OQWR b bOZ O bW fWRO b OQbWdWbg

fWRObWdS ab Saa O R Wb WQ fWRS W Vc O aOZWdO FSa G ba ASR (-1
()/ .

; SWeS > G F 7 WQY S G 8 GVOV D 9 7 gS O R > C ZZ ahg (000
 B S W S V W S Sa aS b SfS QWaS Ob bVS aO S SZObWdS W bS aWbg PST S
O R OTbS S Rc O QS SfS QWaS b OW W U > 5 Z DVgaW Z (0/, /-1 , ( ,

S 7 G A HaOW A ? 7 ? 7VO U O R G :O U )'('
 FSZObW aVW a O U aOZWdO g W c UZ PcZW 5 ZOQb TS W O R Q bWa Z
W POaYSbPOZZ ZOgS a Rc W U O POaYSbPOZZ aSOa  9c > 5 Z DVgaW Z (('1
0/0 0,



�

0)

SObV ; K 9 G : R H 9 7 OdS 7 5 AOQS O ? >OQYa O R F F
DObS (00(  9fS QWaS O R bVS W QWRS QS T c S Sa W Ob g b OQb
W TSQbW a ASR GQW G ba 9fS Q ) 1 (,) .

>W EW 8 LWO L Wc N :O 7 NVO U ;c > S G 5 PcRYO 8
8S U O R G KO U )'(  5QbWdS aSQ SbW O R bSQbWdS STTSQb T
aOZWdO g Wb ObS OUOW ab ab Saa W Vc O d Zc bSS a O R Oba : SS FORWQ
6W Z ASR ,.1 -( .

?W ? > G DO Y ? ?W H K >c 8 DO Y O R ? 6 ?W )'('
 GOZWdO g Q bWa Z O R W c UZ PcZW 5 Sa aSa Rc W U U ZT
Q SbWbW da OQbWQS W SZWbS OZS O R TS OZS Xc W U ZTS a >
Gb S UbV 7 R FSa ) 1 /,) /

?W aQVPOc 7 O R 8 SZZVO S (00  GOZWdO g Q bWa Z W
agQV Sc S R Q W S SaSO QV1 SQS b RSdSZ S ba O R O ZWQObW a 

DagQV Sc S R Q W Z Ug (01 (

?ZS b c D H 7WSaZOY A AOQBSWZ 5 JW bW S O R A DZgZSg )'')  9TTSQb
T RS ObS SfS QWaS aOZWdO g W c UZ PcZW 5 O R W TSQbW WaY W

Vc O a 9c > 5 Z DVgaW Z /.1 (, /

? bbW S M H 5 DZObba G Hc W S ? ? 9YZc R B GO bOdW bO >
H eOZZ H G aO A cYYO S O R > A D ZOY (00.  F ZS T Wb WQ

fWRS W GX U S  a ag R S 5 bV WbWa FVSc '1 /., /

W H O R A ;ZSSa )''  HVS STTSQb T aW UZS O R S SObSR P cba T
Z USR QgQZW U O R QW QORWO dO WObW aOZWdO TZ e ObS

W c UZ PcZW 5 O R OZ VO O gZOaS Sa aSa > G ba GQW ))1 ('(,
)



�

0

AOQYW H O R G S (00  AcQ aOZ aSQ Sb g W c S agabS
Sa aSa b SfS QWaS T dO gW U W bS aWbg O R Rc W U dS b OW W U b >

G ba ASR (, Gc Z 1 G(.0 /

AO bO SZZW 8 O R D D SW )''0  CfWRObWdS ab Saa O R O bW fWRO b QVO USa
Rc W U O ) V c a c bOW PWYS S Rc O QS SfS QWaS W OabS ObVZSbSa >
G ba ASR DVga :Wb Saa 01 ()) .

AObbVSea 7 9 G CQYS S D G : SSRa A 7 F aOZ D 5 AS WO O R >
F SPS b )'')  A RS ObS b dWU ca VgaWQOZ OQbWdWbg O R WaY T
c S Sa W Ob g b OQb W TSQbW  ASR GQW G ba 9fS Q 1 () ) /

ASSca A > BWXa S O a 8 ; cPS b O R D 7OZRS a )'(  HVS ZS T
Wb QV R WOZ RgaTc QbW a RcS b fWRObWdS O R Wb aObWdS ab Saa W bVS

QV WQ OW QV WQ TObWUcS ag R Sa O R TWP gOZUWO ObWS ba1
S W VS OZ O R QS b OZ SQVO Wa a Oa bVS O ScbWQ bO USba4 9f S b C W

HVS HO USba (.1 ('/( 0

AW dWaV G G ? > FSW S a 6 ?cbZS G 7 7VS > O OV 7 F A Wa 5 7
; O RXSO O R 9 F gRS )'''  BWb ObS O R Wb WbS Q QS b ObW a W
Vc O aOZWdO T S O R e S Ob RWTTS S b OUSa O R bW Sa T bVS ROg
O R bVSW Q aWabS Qg dS bW S 9c > 7O QS D Sd 01 , )

A QORO G O R 5 WUUa (00  HVS O UW W S Wb WQ fWRS ObVeOg B 9 UZ
> ASR )01 )'') ()

A W b A H OaVW b H ?WbO YO O R G ?g bO W )'(/  OQb T
CfWRObWdS Gb Saa O R BSeS 5 bWS WZS bWQ 8 cUa bVS 5ZPc W O R
7 bWa Z JOZcS W GSdS S A b O R bSZZSQbcOZ 8WaOPWZWbWSa KWbV
9 WZS ag > 7ZW ASR FSa ('1 ( . ,



�

0

A W b A G GOb c O H OaVW b 9 b O R G ?g bO W )'(-
 CfWRObWdS Gb Saa ASOac S S b O R D SRWQbW T 9 WZS bWQ GSWhc S W
7VWZR S O R 5RcZba KWbV GSdS S A b O R bSZZSQbcOZ 8WaOPWZWbWSa >
7ZW ASR FSa /1 .

Ac OaS M ? GVW Whc M HO W c O M O O YO ? KObO OPS ? O R G
AWgOYOeO )'(-  GOZWdO g Sfb OQSZZcZO VSOb aV QY bSW .' S GD.'
ZSdSZa W Q SOaS OTbS ,0 W T W bS aS SfS QWaS O R Q SZObS eWbV SabW U
aOZWdO g aSQ Sb g W c UZ PcZW 5 G U5 ZSdSZa Ob Sab 7SZZ Gb Saa
7VO S Sa )(1 )-( 0

BObVO 7 O R E K LWS (00  BWb WQ fWRS ag bVOaSa1 ZSa b ZZa O R
Q b Za 7SZZ ./1 0(, /

BSdWZZS J A ;ZSSa O R > D : ZZO R )''/  GOZWdO g U5 Oa O WaY TOQb T
c S Sa W Ob g W TSQbW a W SZWbS TSaaW OZ ObVZSbSa ASR GQW G ba
9fS Q '1 ())/ -

BWS O 8 7 (00  9fS QWaS W TSQbW O R W c Wbg b > G ba ASR (,
Gc Z 1 G( ( ( jjj (00.  c S Sa aS b VSOdg SfS bW  >
5 Z DVgaW Z (0/, /)1 ( /, 0

BWS O 8 7 G BSVZaS 7O O SZZO D 5 AO Y TT 5 > 6OZY O PS b
MO U 8 6 7V Wbb > K SS O R ? 5 OPObhWa (00'  HVS STTSQba T
RS ObS SfS QWaS b OW W U Obc OZ YWZZS QSZZa O R OQcbS c S

Sa W Ob g b OQb W TSQbW a b > G ba ASR ((1 -. .

Cab eaYW ? H F VRS G 5a D GQVXS ZW U O R 6 ? DSRS aS (000  D
O R O bW W TZO Ob g Qgb YW S POZO QS W ab S c ca SfS QWaS W Vc O a 
> DVgaW Z ,(, Db ( 1 )/. 0(



�

0,

DO aaWO 5 ; 5 G CUO SaaWO A 5 PO bac WO 9 G ;OP WSZWO
KOU S O R ; KWY O (000  9TTSQba T VSOdg VgaWQOZ SfS QWaS O R
ORO b US a Wb WQ fWRS Q bS b W Vc O aOZWdO DVgb SRWQW S -1
(. )-

DO OQ abO 9ZS O O R ;S US D BOaaWa )'((  GOZWdO Oa O b Z T Wb W U
abS WR S bWRS O R W c S O YS a W a b O R SfS QWaS aQWS QS 
> c OZ T GQWS QS O R ASRWQW S W G b ( 1 )

DSRS aS 6 ? O R 6 cc aUOO R (00,  e VgaWQOZ SfS QWaS W TZcS QSa
bVS SabOPZWaV S b T W TSQbW a G ba ASR (01 0 ''

DSRS aS 6 ? H F VRS O R ? Cab eaYW (00/  FSQ dS g T bVS W c S
agabS OTbS SfS QWaS 5QbO DVgaW Z GQO R (-)1 ), )

DSRS aS 6 ? O R IZZc (00  B? QSZZ Sa aS b VgaWQOZ OQbWdWbg1
aaWPZS SQVO Wa a T OQbW  ASR GQW G ba 9fS Q )-1 ( ' -

FOV O N 5 B 5PRcZZOV F GW UV O R K G a aS )'('  9TTSQb T OQcbS
SfS QWaS bVS ZSdSZa T aOZWdO g Q bWa Z bc SQ aWa TOQb OZ VO O R

Wb WQ fWRS > C OZ GQW ,)1 ( -

FSVS J ; 9 ; NS PW : C 7 abO D FSVS O R F J G O Sa )''.
 BWb WQ fWRS ZSdSZa W aOZWdO W Q SOaS eWbV aSdS Wbg T QV WQ

S W R bWbWa > C OZ GQW 01 ).( -

FShOSW :ObS SV O R FShO A VVO ORW )'(/  7 O Wa T GOZWdO BWb WQ
CfWRS PSbeSS 7V WQ ?WR Sg 8WaSOaS 6ST S O R 5TbS 8WOZgaWa O R
eWbV 7 b Z ; c  HVS C S 8S bWab g > c OZ ()1 )( (/

FWQQWO R Z : D > GbS Y 6 ;Oab O R ; : ZYS ba )''  BWb WQ fWRS W
VSOZbV O R RWaSOaS T bVS Sa W Ob g agabS  DVgaW Z FSd / 1 . ( -,



�

0-

GQV SWRS 6 G O R D A HWWRca )''.  BScb VWZ W TWZb ObW W SfS QWaS
W Xc SR aYSZSbOZ caQZS1 V e R eS Sa ZdS bVS Q b dS ag4 G ba ASR

.1 / . ,-

GS 7 ? H FO YW S G JOWaO S O R F FOc O OO (00  CfWRObWdS ab Saa
OTbS Vc O SfS QWaS1 STTSQb T B OQSbgZQgabSW S ac ZS S bObW  > 5 Z
DVgaW Z (0/, .-1 ),.' .

GcUWc O O R A QVW aS )''/  CfWRObWdS O R Wb ObWdS ab Saa W P QVWOZ
OabV O 5 bW fWR FSR f GWU OZ ('1 ./, 0.

GchcYW ? A MO ORO G ?c OYOYS B CYO c O ? MO OgO E Wc G ?cR V
? ? eObO W G BOYOXW O R ? GcUOeO O )'''  7W QcZObW U Qgb YW Sa O R
V Sa eWbV W c ac SaaWdS Pcb Scb VWZ W W U bS bWOZa WaS
OTbS S Rc O QS SfS QWaS W Vc O a 9c > 5 Z DVgaW Z /(1 )/( .

HOYOVO O I G W bO H BWaVW YO O R H C WYW )''  c O aOZWdO g
S fWROaS QObOZghSR fWRObW T Wb WbS O R Wb ObW T aOZWdO g

Q S ba VgR fg VS gZOQSbWQ OQWR O R bSW a 5 QV C OZ 6W Z /1
-.0 0'

HOYOVO O I G W bO O R H C WYW )''-  EcS QSbW RS S RS b aQOdS UW U
T SOQbWdS Wb US a SQWSa RS WdSR T Wb WQ fWRS O R Wb WbS W bVS

Vc O OZ QOdWbg1 W bS OQbW T cS QSbW eWbV aOZWdO g SR f
Q S ba 5 QV C OZ 6W Z ,(1 -)0 0

HOYOVO O I S GOQVWY W bO O R C WYW HOYOgcYW )''/  8SbSQbW T
BWb WQ CfWRS O R ba 8S WdObWdSa W c O AWfSR GOZWdO O R 5QWRWTWSR
GOZWdO  W BWb WQ CfWRS DO b :

HO OYW B 5 HOYOYW H H TcXW M 9 R ? ?OacgO O 8 9Yc W H
MOac OYO ? MO O b O R A A WbO )'((  GbOUS T VS Ob QSZZcZO



�

0.

QO QW O Wa Oaa QWObSR eWbV S W R bWbWa > 7ZW DS W R b Z /1 ('(,
)'

HO OYW B H H TcXW 8 9Yc W F MO O OYO O R A A WbO )'((
 DS W R bOZ b SOb S b RSQ SOaSa ZOa O fWRWhSR 8 ZSdSZ O R fWRObWdS
ab Saa 7ZW C OZ dSabWU (,1 0, /

HO OYW B H H TcXW H AO cgO O 8 9Yc W F MO O OYO B HOYScQVW
O R H MO O b )''/  FSZObW aVW PSbeSS S W R bOZ Q RWbW O R

ZOa O SOQbWdS fgUS SbOP ZWbSa W ObWS ba W bVS OW bS O QS VOaS
T S W R bOZ b SOb S b > DS W R b Z .01 )( - )

HO OYW BO Tc W HOYOOYW H TcXW 8OWacYS 9Yc W FSWY MO O OYO HObac
MO O b O R AO OPc A WbO )''0  GV b HS 9TTSQba T B
Gc UWQOZ DS W R bOZ H SOb S b DZOa O SdSZ T FSOQbWdS CfgUS
ASbOP ZWbSa W DObWS ba KWbV 7V WQ DS W R bWbWa > c OZ T
DS W R b Z Ug /'1 0'( '-

IZYO 6 G 9ZUc B Ch S WQ 6 ChRS W O R 8 6 g cSU W )'()
 DS W R bOZ Wb WQ fWRS ObVeOg OZbS ObW RcS b SQ SbWbW O fWSbg
W VO RPOZZ ZOgS a > DS W R b Z / 1 )' ('

IacW H H M aVWYOeO ? C WbO G M ISRO M ?Obac O G :cXW b O R A
M aVW c O )'((  7VO USa W aOZWdO g O bW WQ PWOZ S bWRSa
W c UZ PcZW 5 O R Q bWa Z OTbS Z USR ab S c ca SfS QWaS 9c >
5 Z DVgaW Z (((1 )'', (

JOZbaQVO TT > ; F > KSW PS U 5 FcabW W O R GQV WRb (00)  BWb WQ
fWRS ag bVOaS O R ;565 Q Z QOZWhS W ZO W O T Ob a W OZ Q R 

BSc aQW Sbb ( /1 - ('



�

0/

KVWbbZS 6 > (00,  BWb WQ fWRS W VgaW Z Ug O R ObV Z Ug Wab QVS > ).1
.). .

LWS E K > 7V > 7OZOgQOg F 5 Ac T R ? A GeWRS SY H 8 SS 5
8W U H H a O R 7 BObVO (00)  7Z W U O R QVO OQbS WhObW T
W RcQWPZS Wb WQ fWRS ag bVOaS T caS OQ VOUSa GQWS QS ),-1
)), /

MO O b F 8 G 6 SRb G G gRS O R F 5 Gb S (00  HVS
Z QOZWhObW T Wb WQ fWRS ag bVOaS W bVS Ob SgS O R SZObSR Q O WOZ
UO UZWO BSc aQWS QS , 1 (/0 )''

MO OcQVW F ? GVW Whc : ?W c O A HOYS c O ? GchcYW H 5YO O
? O R H 5YW b )'((  JW ca OQbWdObW O R W c S Tc QbW
Rc W U W bS aS b OW W U W cUPg T bPOZZ ZOgS a b > G ba ASR )1

0 /

NSbbS cWab K 7 DSR ZSbbW > C c RPS U O R ? 5ZdW U (000  GOZWdO g
Q b WPcbW b SfVOZSR Wb WQ fWRS 9c FSa W > ( 1 ).

)'',  
 1 ( ,(

)'',   
0 1 ) -. .)

)'((  〜 【
q  q

)/1 /,, ,0



�

00

l l)'('m

l l， l l(00/m

l 〜 l l)''0m

） BC 】 l l(00 m

） BC l l(00 m

） BC l l(00 m

sBCt u GC8s

q l l(00 m

n

l l)'()m

z l l

)'( m

i l l)''/

(. t)'( r u

)'(,m

�


