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A B C Dˆ ˆˆ ˆ
D̂

A B C D A B C Dˆ ˆ ˆ ˆˆ ˆ ˆ ˆ

A  B C  D      ˆ ˆˆ ˆ, ,

¾Ä»Hp#¸ÄoU©nqM#  ¾Ä»Hp#¸ÄoU¦a¼¨

A t B t C t D t                  ˆ ˆˆ ˆ, , ,

A B C D t t t t

t t

ˆ ˆˆ ˆ

A tˆ D tˆ

D A t tˆˆ ( )

MB AN
AM BN

MB AN MB AN
AM MB BN AN AB AB

MB AN MB AN

MN AB AN MB( ) ( )

N M
MA
MB

MA MA MA
MA MB AB

NA
NB

MA

NA NA NA
NB NA AB

MN NA
MN MA AN

AB AC
AC BC

AC AB BC

AC BC AC
AC BC

AB AC BC

x AC
BC

BC AC
AC BC

x
x

BC AC
AC BC

x x

b b acx x x
a

x x

ah a

aS a h ( )( )

ch bh

b
b

SS b h b
h

c ch

b



A
A

ABC ACD ACE

ACD AEF ABF

S S S BC CD CE    
S S S CD EF BF

( )

BC CD DE EF

BC CD DE EF BC CD DE EF

CD DE CD DE

BC CD DE EF BF CE

BC CD CE                 
CD EF BF

, , ( )

ABC ACD ACE

ACD AEF ABF

S S S
S S S

B ABO OBP

AO
OP

ABO

OBP

S AO
S OP

M AMO OMP

AMO AMO
AMO

OMP

S SAO S      
S OP

( )

M MBP MPC

MBP

MPC

S BP BP
S PC PC

A APC ABP

ABPSABP
APC

APC APC

S BP S
S PC S

APC AMC AMCS S S     ( )

AMC AMOS S

M BMC BMN
AM ANC NC

AMN AMC

AMN AMCS S S S AME

C BMC MEC

MEC

BMC

S ME ME
S BM BM

( )

A ABM AME

AME

ABM

S ME
S BM

S S S S
S

ABCS

ABM
CM BM ACM
A

ACM ABM ABCS S S

ACM ABCS S

MAN MACS S

PM AM AP PM

N NAM NMP

NMP
NMP NAM

NAM

S PM S S
S AM

ABD ADE ACE
A

CE DE BD
kDE CE k k

k k kBC BD DE EC k kBD

 k
BC
DE k



B BAE BDE

BAE

BDE

S AE
S ED

BAE BDE ABD

BDE

S S S
S

ABCS ABDS

ADCS

A ADC ABD

ABD

ADC

S BD BD
S DC DC

AED ED x BE x
A ABD

AED

ABD

S DE x
S BD x

     (1)

ABD

AED ABD ABCD ABCDS S S S( )

DAB D
BCD B

DAB

BCD

S AB
S DC

     (1)

BD

DAB

BCD

AHS
S CH CH

     (2)

CH
CH

BC M

ABC AMCS S      (1)

CE DE AE DE AE D
AC E AE CE

AMC AMES S      (2)

AE D

AME MDES S      ( )

ABC AMC AME MDE MDES S S S S( ) ( )

ABE ADE
ABC ABE E

B

ADE ABE

ABE ABC

S SAD AE
S AB S AC

     ,

ADE

ABC

S
S

ADE ADE

ABC ADE BCED

S S
S S S

A AOB ABN

AOBS ABN

AOB

S BN BO ON
S OB OB

BNC BAN ABN AOBS S

BNC

BAN

S NC
S AN

B

BNCS BNCS

ABC ABN BNCS S S



D B M
O AC BD

OMB OB OD
M OMD

OMB
OMB OMD

OMD

S OB S S
S OD

     (1)

A AOB AOD

AOD
AOB AOD

AOB

S OD S S
S OB

     (2)

AMB AMDS S ME AB MF AD

AD
AB

BC AD AB BC ME AD
MF AB
ME
MF

E B
CBD E C EC BD||

BD CH EH EBD

CBD EBDS S

ABCD ABES S ABD CBD ABD EBDS S S S

ABCDS AB AE

yAE AF EF xEF BC
AB AC BC x x x

||

x x x x x x
x x

y y y y
x x

x y x yAEF
y x x x y

 ôÃd¶

¾£ºp»l ôÃd¶

DE B Dˆ ˆ

AD AE
AB AC

BC

y
y

x
x y
/

BA FG DAB

CD EF BCD DG DF
GA FB

DF CE
FB EB

CE / CE DG CE
GA EB

AB DE

CE ED
CB AB x

x

BC AC FD

BD BF
BC BA

AB
AB



ABC
AM AN x x
MB NC x

ABC x
yAM MN

AB BC

ACD y

AN AP
NC PD z

x y
z

z

DE BC||

AD AE
DB EC

n m
AD m     DB m

AE n      EC n

,

,
CF CE
FB EA

EF AB||

FB k CF k k

AC BF n k
CE FC n k

/

BM BA BAAM DC
BC BD BD

|| ( )

AM ABC
ABC ABC ABM

C BDC

ABM ABCS SABC ABC ABM

BDC BDC BDC

S S SAB
S BD S S

 pH                   ( )

BDC

ABM

S
S

ABCD

EBC
FD DE x x
BC CE

M ABCD
MH AB

AC
MH AB M MH AO||

BAO

OA AB  OAMH MH

x x p

y y q

Â�ºn 3μV{ 3EIV¶ ( )

ABC
B C AB

x
BC AB x

xt t
x

yz z       y,

x y z t

AD BDBEF AD EF
EF BF

: || ( )

AC AMAC CD CDADC MF AD
AM DF DF

CDDF

: ||

( )

BD  CD

DF  CD

CD   
AD BD AD
EF BD DF EF CD CD



MF AC M MF AD

DCDF DC F CAD

t BD
CD

DCDF t CD t BD t

BEF AD EF

AD BD t
EF BF t

AM ADANB DM BN
MN DB

AN ADABC DN BC
NC DB

AM AN MN MN MN
MN NC MN
MN MN MN

: ||

: ||

( )( )

ABC
AM MN k x x
AB BC k k

x
k

x x
BC k k

Áp¼² Í±ò

D AC BN M

k AN
NC

MD CBN AN k NC k
BN

CD CM CD DN
DN MB

PN AMD kND NC CN D

AP AN k
PM ND k

MD

MP AB C
CEN AMN E

CE AB CE AM

CE
BM

CE
AB

CP CEBMP CE MB CP BP CP BC
BP BM

:

BD M
N AC

O OD MN AMN
OD AM

OD xMNOD MN x      ( )

BC M MN BD CDB
MN

BDMN BD MN x x x x

x x

( ) ( )

CBD ABD
ADC ABC

BD BD AC ACA D B C A B D C                  , , ,

A B C D A D B C A B D C

BD BD AC AC BD AC a a a

 ôÃd¶



BH
E AC
ABE
AH

AB AE
BE H AH

EC AC AE AC ABMH EC MH

MH AB

AC ABAB AB AC AB AB AC

AC
AB

M AC BD E

CE CM CMBDC ME BD
BE DM DM

DC DM
DM DC

AD AOAME OD ME
DM OE

Rn¼Å nj KÃ¨oU

: ||

( )

: || ( )

AD
AC
AD
DC

Zoh¶ nj ®ÃñÿU

( )

AD
AD AO ADDC

DM DM OE DM
DC

 pH( )

AC A
N M CC BB

A C N C N h h/ /

B M A M
C N A N

C N B M

h / h/ /
h
/
/

AB M ACABC MN
BC N

AD F ACADC EF
DC E

AB M DBABD MF
AD F

BC N BDBDC NE
DC E

ôw» 

ôw» 

ôw» 

ôw» 

ôw» 

ôw» 

ôw» 

ôw» 

: ( )

: ( )

: ( )

: ( )

  

BD AC AC BD

MNEF MN EF MF NE AC BDôÃd¶( )   

DC MN AD B
MFED ABFM E F
FE MD BF AM

EC DC AB MF DE

  
BF BNBEC NF EC x
FE NC x
FN BF FNBEC NF EC FN
EC BE

:

:

x y NC MF FN

x
x EF

EF
EF

DF DE EF



DM xDAB MP AB
AD
AM xADC MQ DC
AD

: || ( )

: || ( )

xDM
DM AMAD

AM x AM DM
AD

N M
AB DCMN

AB AB

DC MN AD B
MEFD ABEM F E

BFC
xx x x x

AM DN a DN
MB NC a NC

DC N
MN

AD BC x xMN x x x

x x( )( ) ( )( )

MF AM MFADC MF DC MF    
DC AD
ME DM MEABD ME AB ME    
AB DA

  

  

: ( )

: ( )

MF ME EF

AM BN
MD NC

C A MN
AM
AD

AM
MD

O MN

BC
NC

BN
NC

OM AM OMADC OM DC OM   
DC AD

CN ON ONABC ON AB ON
BC AB

: || ( )

: ( )

OM ON MN

x x x

x x x x x

BC MN
ABC AMN

x

x x x x( ) ( )( ) x x
x x

AM AN
MB NC

x x x x x

x x NC

x
AM
AB

DE AB
y

x
AB AC BC
DE CE CD

EDC ABC

x y / / y / x



CD AB
OA AB
OC DC

OCD OAB

B BOC BAO OA
OC

BAO

BOC

S AO
S OC

BAOS BAOS

DC AM
MNA DNC

AN AM AC NC
NC DC NC AC

Rn¼Å nj KÃ¨oU

D ADC DNC

DNC
DNC ADC ABCD ABCD

ADC

S NC S S S S
S AC

( )

DBE ABC

E C E C
ABC DBE

B B

BC AB BC BC BC
BE BD BC
BC BC BC

p p( )
ˆ ˆˆ ˆ

~
ˆ ˆ

( )( )

BCE BAD DBA EBCˆ ˆ

x x CE CB
AD AB

B Ĉˆ ABC

N Bˆ ˆ N Ĉˆ CPN
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Â Ô O

OA AB

OAH A OH AH OA

MH OM OH

½oÄHj ÌI÷[( )

ˆ:

AMH AM AH MH

AM

: ( )

AM AN
AD AB

a

DM BN a AM AN a

CMN ABCD AMN BNC DMCS S S S S

aa a a a

( )

( )

ABCD

CMN

S a
S a

ADB CF AE
CBD ADB CBD

AE CF
OB BOC AOB

AOB BOCS S

COD AODS S

ABCD AOB BOC AOD CODS S S S S

ABCD
O

OAB A Bˆ ˆ

OCD

ABCD OCD OABS S S b  a b a( )



a b cS ah bh ch S

ch bh ah c
Sh
c b

Sh
b a

Sh
a
S

a b c
b c abh ch ah
a b c

S S S b c ab c a
a b c a b c
b c a b c aS S S
a b c a b c

( )

( ) ( ) ( ) ( )

( ) ( )

a

b

hb
a h

b a
a b

a

b

ha
b h

ABC a b a b

a

c

h c AB
h a BC

a

b

h b AC
h a BC

a a

b c

h h
h h

ADE D Eˆ ˆ

  
BCED ABC ADES S S ( ) ( )

( )

ABC

B Ĉˆ
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Â C Aˆ ˆ B Ĉˆ A B Cˆ ˆˆ
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B Ĉˆ A Dˆ ˆ AB DC

x x x x x x

ABE

DCE

S x
S

( ) ( ) ( ) ( )

BC AH MN
AC AB HM

CM CHMH AB
CH CN xAM BH
BH HN xCM CNMN AH

AM HN

x x x

BCA HMN M Ĉˆ
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D Âˆ
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Ô BC A

AMD O xˆ xÂ AD
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Â AB OA

M M
OAM O BM

A B
(pp)

ˆ ˆ

ˆ ˆ

OA AM
O B MB

OA O B AM MB
O B MB

( )

OA BH OHBA
OA O B BH O B O H

MB AB AM AB OH

O B O B
O B

C

ABC r

bh ah
a b ch h h r

c c c c

c

h h h h

h
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A B D x x x xˆ ˆ ˆ

BACˆ ( ) B Ĉˆ
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Â AOD

OH
ADOH AD OH

S S
P

P

AB S

 P

Áp¼² SeIv¶

Áp¼² ôÃd¶

sin

S
P

ABC ACH ABH

r rAB rABH CBA
r BC AB BC
r rAC rACH BCA
r BC AC BC

r rr
BC AB AC

r r rr
BC BC AB AC

ABC S Sr
P

BC AB AC P

S
r r r SP r r r

BC P BC

r r r AH S AH BC

C O( , r) C O ( , r)

OO
OO
OO

B A
A

M B A A
AMB

AB AC C
BC C C

ˆsin
ˆ ˆ ˆ ˆsinsin sin sinsin
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Â ( )

BD AB BD AD DC BD
DC AC DC

 AD AD AB AC BD DC

BD BD BD BD

pIvμÃº

pIvμÃº

( )

BC DC

ABC

S AB AC A A

A

ˆ ˆsin ( )( )sin

ˆsin
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AT BT AB

BT BT BT BT

A BTÂ
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Ô

ONONC  C ON OC OCˆ:

OMNC OMN ONCS S S

OM ON O ON OC Oˆ ˆsin sin

( )( )sin ( )( )sin

( ) ( )



x y x y

x y
x x y O  

x y
 q¨o¶( , )

x y O  ( , )

R | ( ) ( ) |

OM

M O M OOM x x y y( ) ( ) ( ) ( )

M OM R

M OM R ½oÄHj pH ¾â ±ÅIÎ ¸ÄoUï¦Äjqº

R a R a OO

OO  R R   a a  a a  | | | | | |

a a a a a  a, :
R R a

a a a a a  a, :
R a

a

a b c a b a b( )( )

c

b  ( , , ) b ( , , )

a b a b

i j k

a b  i j k( ) ( )

c a b

c a b a b( )( )

b b b b b

a b b b ab b

b b b b b    ( )

b  b, b
b

b  
b ab b b ab b

a a

 oM ´Ãv£UpH( )

A

A

TA a
a

A

T
a a a

AA a
a

B| | TAA B I TAA

I B
TAA B I

T TAA B I AA B I

a a
a a

a

a
a a a a a a a

a

| | | | | || | | |

( ( ) )

( )

a

d
d



x yx y ( ) ( )
( ) ( )

O  ( , )

a a

b b

c a b c

OF OF O F O F c

F F F  ( , ) F  ( , )

FF a

x a y x y x y( ) ( ) ( ) ( ) ( )

CMN AME
BEN

a MEN

EM  a

AM BE

aAME  A EM AE AE

AE aE AM AM

aBE

 pH( )

ˆ: ( )

ˆ

( )

a a aAB AE BE a

ABC
MEN

ABC

MEN

S AB a
S ME a

( ) ( )

Ĉ
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