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′ ′
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′ ′ ′ ′
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V F V F

i

V
A A

E
= − =

      (3.32)  
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1 1 2
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V V V
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1
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R R N R R
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1 11 13 13
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D L FD
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I R R N V N
E

N

+ +
=
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2
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D
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=
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F
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1
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R R N R Rπ−
  
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2
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o D L L

L L

VE N
V I R R
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1
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1
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R V R
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= − − 
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( )2

2(0- )

i m b e E
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       (4.16)  
1( -2 )o d LV I Rπ π =

        (4.17)   

( )
1

2BL C
FLCB B

F
R Cπ

=

                                                                      (4.18)                                                                                        

( )
1

2EL C
FLCE E

F
R Cπ

=

       (4.19)  

( )
1

2CL C
FLCC C

F
R Cπ

=

                                                      (4.20)   
1

2H
FH T

F
R Cπ

=

                                                                      (4.21)  
0.5 , 0.25 , 0.25 ;CE CC RC CC RE CCV V V V V V= = =                             (4.22)   
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0.25 CC
C

C

V
R

I
=

                                                                             (4.23)  

( )
0.25 0.25

1
CC CC

E
F B C

V V
R

I Iβ
= ≈

+                                                          (4.24)                

( )

1

2
B

B
FLCBL C

C
F Rπ

=

                                                                 (4.25)   

( )

1

2
E

E C
L C FLCE

C C
F Rπ

= =

                                                        (4.26)  
( )22 0.25

C

CC
R

C

V
P

R
=

                                                                     (4.27)   
( )22 0.25

E

CC
R

E

V
P

R
=

                                                                       (4.28)   

( ) ( ){ }1

1

 22

1 1

22
EB

B

CC BE RR
R

B B

V V VV
P

R R

− +
= =

                                     (4.29)   
( ) ( )2

2

2 2

2 2

2 2
B E

B

R BE R
R

B B

V V V
P

R R

+
= =

                                                 (4.30)   

( ) ( ){ }1 11

1

22

1 1

2 22 CC FD D LR
R

V V I RV
P

R R

− +
= =

                               (4.30a)   

( ) ( ){ }2 22

2

22

2 2

2 22 CC FD D LR
R

V V I RV
P

R R

− +
= =

                              (4.30b)   
( ) ( )2 0.5 0.25 2 0.75

CC CC CC CCV V V V= + =
                                 (4.31)   

( )2 0.25
EC CCV V=

                                                                        (4.32)  
( )2 0.25 0.6 V

BC CCV V= +
                                                           (4.33)  

����� 5  �	
����*+,�,�"��-
������������	 

( )1 10 b b e zI r Z I Z′= + −                                                         (5.1)  
( ) ( )2 1 1 2 30 b m b e zI g r Z Z I Z Z Z′= − + + +                                   (5.2)  
( ) ( )1 2 3 1 2 3 20 b e m b er Z Z Z Z Z Z g r Z′ ′= + + + + +      (5.3)  

( ) ( ){ }1 2 3 1 2 30 1b e m b eJr X X X X X g r X′ ′= + + − + +
    (5.4)  

1 2 30 X X X= + +                     (5.4a)  
( )2 30 1 m b eX g r X′= + +                      (5.4b)  
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( )
3

2 1 m b e

X
X

g r ′
= −

+
       (5.5)  

( )
( )

3
1 1

m b e

m b e

X g r
X

g r
′

′
= −

+
                      (5.6)  

1

2
o

X

X
β =

        (5.7)  

( )1 2 3

1

2
oF

L L Cπ
=

+
                                                               (5.7a)  

( )1 2 1 22TL L L L L= + +                                                            (5.8)  

3

1

2
o

T

F
L Cπ

=         (5.9)  

1 2

2 1
T

C C
C

C C
=

+
         (5.10a)   

3

1

2
o

T

F
C Lπ

=

        (5.10b)  
( )2 2 10 ( )d d z m dI Z r I Z g Z r= + + −                                      (5.11)  

( )2 1 2 30 d zI Z I Z Z Z= + + +                                     (5.12)   
( ) ( ){ }1 2 3 2 1 30 1d m dr Z Z Z Z Z g r Z= + + + + +

                      (5.13)  
( ) ( ){ }1 2 3 2 1 30 1d m dJr X X X X X g r X= + + − + +

                 (5.14)  
1 2 30 X X X= + +                                                                      (5.15a)  
( )1 30 1 m dX g r X= + +                                                            (5.15b)  

( )
3

1 1 m d

X
X

g r
= −

+
                                         (5.16)     

( )
( )

3
2 1

m d

m d

X g r
X

g r
= −

+
                                                                      (5.17)   

2

1
m d

X
g r

X
=

                                         (5.18)  
1

2
=OS

S S

F
L Cπ

                                        (5.19)  
1

2
OP

S P
S

S P

F
C C

L
C C

π

=

+
                                                      (5.20)   

1 2L nL=         (5.21)                                           

( )2
1 2

=
+ +

TL
L

n n          (5.22)  
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( )23

1

2
=T

o

L
C Fπ                                                                         (5.23)  

4

4
1

2 o C

C
F Xπ

=

                                                        (5.24)  
1 2C nC=                                                                                      (5.25)   

( )
2

1+
= TC n

C
n                                                         (5.26)  

( )23

1

2
T

o

C
L Fπ

=

                                                                        (5.27)  
0.293

0.5
P

S
DSS

V
R

I

−
=

                                                                      (5.28)  

0.5
DR

D
DSS

V
R

I
=

                                                                         (5.29)  

4

4
1

2 o C

C
F Xπ

=

                                        (5.30)  
2

3 10

C
C =

                                                                                      (5.31)  

1 3

1

2
oF

L Cπ
=

                                                                            (5.32)  
2

10E
C

C =
                                                                                       (5.33)  

1

1

2
o

T

F
L Cπ

=

                                                                           (5.34)  

����� 6  �	
�.�"#-.,/!�,�"��- 

( )
( )

2
S

in S s
S in

E
P E I

R R
= =

+
                                                                (6.1)  

( ) ( )
( )

2
2

2
S in

out s in
S in

E R
P I R

R R
= =

+
                                                          (6.2)  

( )
in

G
S in

R
P

R R
=

+
                                                                          (6.3)  

( )
c out L

o
out L

I R R
V

R R
=

+
                                                                          (6.4)  

( )
( )

2
c out L

in c o
out L

I R R
P I V

R R
= =

+
                                                           (6.5)  
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( ) ( )
( )

2 2

2
o c out L

out
L out L L

V I R R
P

R R R R
= =

+                                                     (6.6)  

( )
out

G
out L

R
P

R R
=

+
                                                                       (6.7)  

( )
1

bb b e T bb b e
in

T b e

r r J C r r
Z

J C r

ω

ω
′ ′ ′ ′

′

+ +
=

+       (6.8)  
, ;

cos sinip ip
r r

R X
θ θ

= =
 �����  ( )ipip CX X− =

                           (6.9a)  
cos , sin ;is isR r X rθ θ= = �����  ( )isis CX X− =                            (6.9b)  

1

2
R

mi ip

F
L Cπ

=

                                                                        (6.10)  

( )2
1

2
mi

R ip

L
F Cπ

=

                                                                      (6.11)  
1

2
R

mo ce

F
L Cπ

=

                                                                        (6.12)  

( )2
1

2
mo

R ce

L
F Cπ

=

                                                                      (6.13)  

( ) ( )
ip S

bwi ip S
ip S

R R
R R R

R R
= =

+
�

                                                     (6.14)  
1

2W in
bwi ip

B
R Cπ

=

                                                                         (6.15)                                          

( )
( )

out L
bwo out L

out L

R R
R R R

R R
= =

+
�

                                                  (6.16)  
1

2W out
bwo ce

B
R Cπ

=

                                                                         (6.17)  
1

2 ( )ipx
bwi W in

C
R Bπ

=

                                                                    (6.18)  
ipp ipx ipC C C= −

                                                                           (6.19)  

( ) ( )2

1

2
mi

R ip ipp

L
F C Cπ

′ =
+

                   (6.20)     
4 1

1

, ;m m R
m m

m W

R R F
Q Q

R B

 −
= = 

                                                 (6.21a)  
1

2
m m

m
Q R

L
ω

=
                                                                              (6.21b)  
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( )
2

3 22
1 2

m
m

m m

L
C

R Lω
=

+                                                               (6.21c)  
5 1

1

m m
m

m

R R
Q a

R

 −
=  

                                                                 (6.22a)  
1

2
m m

m
Q R

L
ω

=
                                                                             (6.22b)  

( )
( )2

1
3 2

51

11
1

1

m m
m m

mm m

R Q
C Q

RR Qω

 + 
= − + 

+  
                    (6.22c)  

( )
5

4
2

5 1 51

m
m

m m m m

R
C

R R Q Rω
=

+ −
                                           (6.22d)  

3
1

1
m

m m

C
Q Rω

=

                                                                           (6.23a)  

4

1
5

5 1

1
m

m
m

m m

C
R

R
R R

ω

=
 
 −                                                         (6.23b)  

2 1 5 42
3

1
m m m m

m

L R R C
Cω

= +

                                                        (6.23c)  
2 6

5
m m

m
Q R

L
ω

=
                                                                            (6.24a)                                                                         

3
1 1

1
m

m m

C
Q Rω

=

                                                                          (6.24b)  

( )
2 6 1

4 2
6 121

m m m
m

m mm

Q R R
C

R RQω

 +
=  

+  
                                               (6.24c)  

( )3 1 2
2 2

3

1 m m m
m

m

C R Q
L

C

ω

ω

+
=

                                                           (6.24d)  
mC  ���� xC    
/0�1 ( )m new m xC C C= −                    (6.25a)  

mC  ���� xL     
/0�1  ( )2

( ) 2

1m x
m new

x

C L
C

L

ω

ω

+
=      (6.25b)  

mL  ��2ก�� xL   
/0�1  ( )m new m xL L L= −      (6.25c)  

mL  ��2ก�� xC   
/0�1  
2

( ) 2

1m x
m new

x

L C
L

C

ω

ω

+
=      (6.25d)  

mC  ��2ก�� xC   
/0�1  ( )m new m xC C C= −       (6.25e)  

mC  ��2ก�� xL   
/0�1 ( ) 21
m

m new
m x

C
C

C Lω
=

+
      (6.25f)  
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( )
( )

( )

2

2 2

1
, ;

1

P PP
S S

P P P P

C RR
R C

C R R C

ω

ω ω

+
= =

+
                              (6.26a)  

( )
( ) ( )

2

2 2

1
, ;

1

S S S
P P

S S S S

C R C
R C

R C C R

ω

ω ω

+
= =

+                               (6.26b)  
( )
( ) ( )

2 2

2 22 2
, ;P P P P

S S
P P P P

R L R L
R L

R L R L

ω

ω ω
= =

+ +
                             (6.27a)  

( ) ( )2 22 2

2
, ;S S S S

P P
S S

R L R L
R L

R L

ω ω

ω

+ +
= =

                              (6.27b)  

2
L n

H

R L
L

Fπ
=

                                                                                 (6.28)  

2
n

H L

C
C

F Rπ
=

                                                                             (6.29)  
 

 

_________________________ 


