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 ABC  

ABC Â B Ĉˆ
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C A Bˆ ˆ ˆ( ) ( )

B A AC BC
AB AC BC

C B AB AC

ˆˆ

ˆ ˆ

y x

 DC AB  
ABD BD

AB AD D B      (1)ˆ ˆ

BC DC D B      (2)ˆ ˆ BCD

D D B B D Bˆ ˆ ˆ ˆ ˆ ˆ

  
a a a b a b a b

a b
a b

 a b b b b
a b b b b

 

  
a m nma nb na mb m n a m n b
b m n

( ) ( )

m n m n m na b
a b m n m n m n

( ) ( ) ( )

( ) ( ) ( )

n ma b
a b m n

( )

  
y x y z x y zx z

y x yx z x y z

xyz z

y k kx yx z k

x y z kz

 k k k k k  

xyz z y x

 b c
a b

a b
b c

c a b  

a b
b c

a b b c
b c

b c
a b

a b b c
a b

a b
b c

a b b a
b c c b
c a b

b
c b b c

c a bb c
a b

  
y x y zx z k k x y z k



  
a a a a a a a a a a

a a a a
a

 m  
a m

a b c b mb mm  
a c m m

c m

a b c a c b b
a c

  

x

x x

x

x x /

 / /

x

x x /

 / /
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Ô Ô
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 A AD Â Ĉ AB AC

ADBˆ BAD BADˆ

AB AD AD AD

BM AC

AD
BM

  
ABC

 AH a b

AHC AH AC HC b a

b a b a     (1)

:

( )( )

ABC
b a b a      (2)

b a
b a

b a
b a

 ,

ABCS AH BC ( )( )

 BEC  
BE

 CE CB M
BH

MK MK AD BH AD

 O  

OAB Ô Ĉ D̂
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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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Ĉ Ĉ C Cˆ ˆ

 S BC AC sin

  
S ABC

 S AC BC AC BCsin ( )

AB DH

 ACD ABDS S S DH AC DH AB

DH DH A D

 S DH AB AC( ) ( )

AC BC DH AB AC( )

AC BC
DH AB AC( )

BC ACDC
AC AB

DHC
DC

ˆsin sin

BC AC
DH AC AB( )

DC
DH

A

B C
D

12
6

A

BC
D

H H�

0
45



  BCD ABD  

P ABD

 ABDS ( )( )( )  

P BCD

 BCDS ( )( )( )  

ABCD

A

B

C

D

3
4

7

8

6

 Sr
P a

Sr
P a b

Sr
P b c

Sr
P c

 

a b c
S S S S Sr r r r
P P a P b P c P P a P b P c( )( )( )

S P P a P b P c( )( )( )

a b c
Sr r r r S
S

  

  
P

S P P a P b P c

S

( )( )( )

( )( )( )

h

  aS a h h h

  

 

AB DC AC BD AD BC DB DC BC

AD

AD AD AD

  

ABD

   ABD

P

S P P a P b P c( )( )( ) ( )( )( )

 AMN  

Â
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Â AD

 
BD AB BD BD
DC AC BD DC

BD

Zoh¶ nj KÃ¨oU

BM BC M

 DM BM BD /   

D

A

B C

87

M

12

 BDC  

 BDC

P

S P P a P b P c( )( )( ) ( )( )( )

C ABC BDC

 BDC
ABC

ABC ABC

S BD S
S AB S

  

 AC AD DC A  
ADC

 ADC

P

S P P a P b P c( )( )( ) ( )( )( )

B ABC ABCD ADCS S S

BH AC

ABCS BH AC BH BH

H

C

D

A

B

41

18



 ABD DAC  

 D Dˆ ˆ

ABD

 AB BD AB AB AB
D Aˆ ˆsin sin sin sin

 

A B

km3

0
45

0
15

D

C

1

1
 

  

a
ab c m am

am am

  

a b c

c b ABC

b c bc bcb c( ) ( ) ( )

a

a

bc  

  

 a b B
B BA

ˆsin
ˆ ˆ ˆsin sinsin

 ABC R  
b R B̂sin a R Âsin
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Ĉ CAD D xˆ ˆ CA CD

B C xˆˆ AB AC C xˆ ACD

ABD Â
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Ĉ Ĉ AB AC BC

 B BH  

AC b

AH AB c
HC BC a
AH c bcAH
AC a c a c

Zoh¶ nj KÃ¨oU

  O ABC O  
 C B O ABC
 C B OC OB

B BOB

C COC

OE BC O B O B BE OE

OF BC O C O C FC OF

 

 

Jn¼¶

Jn¼¶

ˆ ˆ

ˆ ˆ

ˆ ˆˆ ˆ

ˆ ˆ ˆ ˆ

 BE FC OE OF BE FC EF  

  ABC AH  

 
BC AB AC BC

AH BC AB AC AH AH
 

AH
BC

  
Sb b bS i i i       ( )

i b
i b
i b

( , ) i b
b i( , )

 BD  
O AC

 ABD
DM AO

E
ABD

DEDE DM EM DM
EM

   ,

AM DC||

DE DCAME CDE
EM AM

~

  

 OM O M  
B A

M A
 OM EF M MA

M EF EF OM
ME MF

 
MA

MB
ME MF MA MB

ME ME ME ME
   

EF

MF OF OM
EF



 MT AT AT BT M  

BT A A Mˆ ˆ

BT AT BT BT AT  BTÂ
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Ĉ B̂ B Ĉˆ B Ĉˆ
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  ABC O  

 

BD ABABC A AD
DC AC

BD BD

AO AB AOABD B BO
OD BD OD

KÃ¨oU

Zoh¶ nj
SwH  pIvμÃº 

SwH  pIvμÃº 

ˆ:

ˆ:

 

A O

 

  

a a a

 

a a a a

a a

a a

a

   

  (1)

( )

( )( ) ( )( )
 

a a a a

a a

a a

a

  

           (2)

( )( )

( )( ) ( )( )

a a a a a a

( ) ( ) ( ) ( ) ( )

 A  

 A
( ) ( )

 B A( )

 
  

x x

x x x x x

x

x x x x x x

x x x x x x

( )( ) ( )( )

,

 
 x y a  

a a( ) O( , )

  
H FH

S h k( , ) ( , )

a FS F HS ( , )

 x
y

y k a x h y x

x x x
n¼d¶ IM jn¼ioM

( ) ( ) ( ) ( )
 



 
 b a  

a b

 a b a b a bB¼õv²HïÁpH¼T¶ ´\e |( ) ( )| | |  

a b

 
i j k

a b i j k  

a bB¼õv²HïÁpH¼T¶ ´\e | |

  
MA OAMDC OA DC
MD DC
NB OBNDC OB DC
NC DC

¾â Ãñ{ ´Ãμ÷U

u²IU

â¾Ãñ{ ´Ãμ÷U

u²IU

 

 

:

:

MA NB
MD NC

 OA OB OAOA OB
DC DC OB

 

 
 ABD  

BD AD AB
AD ABAH

BD
ABD

ADE

AD AH AE AE AE

DE AE AD ADE

AECF

 S EC AD  ( ) /  

 

   

 

A B C D A B C D

A B C D 360

ˆ ˆˆ ˆ ˆ ˆˆ ˆ, , ,

ˆ ˆˆ ˆ

/
/

 

B̂ Â
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