
13. 

9

G(j )  (– < < )

Re[G(j )] Im[G(j )]
[ ]

1
1)(

s
sG

= 0= –

=

= –1

= 1



(1)

2 ( 1): 2 ( 2):

22
2)( 2 ss

sssG
22

4)( 2 ss
sG

(2)

2 ( 3): 2 :

13
14)( 2 ss

ssG
23

2)( 2 ss
ssG



(3)

1
12)( 2s

ssG

=  0

=  1–0

=  1+0 

=

= –1+0

= –1–0

K K

G(s) K G(s)

1
1)(

s
sG

K = 1 K = 2 



(= )

G(s) G0(s)

K G0(s)

)(1
)()(

0

0

sKG
sKGsG

K = 1

G0(s) s = –1 = N
G0(s) ( ) =
G(s) ( ) = Z

N =
G0(s) ( = 0)

N = 0 s = –1 1

G0(s)
)(1

)()(
0

0

sG
sGsG

:
N = – Z



:

s = –1
1 

42
6)( 20 ss

ssG 1 = 1

s = –1
1

s = –1

( ) ( 0 > 0)1
1

1
•

•



C
F(s) = 1 + G0(s)

(C ) = 
(C ) = Z

C F(s) – Z

Re

Im

R

R

Im

Re

s F(s)

s = j (– < < )
[ ]

1
12)( 20 s

ssG

s-

G0(s)

+0

G0(s)
0

0 
!



GP(s) K

GP(s) K …

s = –1 1 / K

K GP(s)

:
GP(s) s = –1 / K
GP(s)

23
2)( 2 ss

ssGP

K
1

–1 / K
K

K
–3 < K < 1

GP(s) 0 
s = –1 / K

0 



s = 0

= 0 1( ) ( )lim ( ) > 0
( ) ( )1/

s = –1

s = –1 =
[2 ] :

?

K
1

:
=

?
dB

133
41.0)( 230 sss

ssG



Bode

Bode

180

5.39dB

0dB 

= 25.4

K

K

(s) (a) (s) (b) | (j )| < h( ) h( )
2

(s)
(s) = 0 

|1 + G0(j )| > h( )

(s)

G0(s)

+
++

–

(s): 
G0(s): 



(1)

|1 + G0(j )| > h( ) 1 G0(j ) h( )

h( ) 1

(2)

|1 + G0(j )| > h( ) h( ) L
h( ) = L 

–1 L


