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Significance of root location in the s-plane.
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The roots of the equation are all in the left half of the s-
plane if all the elements of the first column of the Routh’s
tabulation are of the same sign. The number of changes of
signs in the elements of the first column equals the number
of roots with positive real parts or in the right-half s-plane.
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The roots of the equation are all in the left half of the s-
plane if all the elements of the first column of the Routh’s
tabulation are of the same sign. The number of changes of
signs in the elements of the first column equals the number
of roots with positive real parts or in the right-half s-plane.
! 4"
_2(fe2+2y
()_ 5+ 4+33+92+16+10
!
/ °+ “+3°+9 2+16 +10=(
&




Imaginary Axis

(
Bl’ 16 10 1_

% "&

-7 - =6 - =6 0 0
1 B 1
-6 96 1:10 -6 106 0 1:10 0 0
-6 -6
10 -
6 10{ §_,, 100 0{8_, . .
10 10
12710 0 (1
( Q =10 0 0 0
12
1<
Pole-Zero Map
° ‘ A
2 poles on the RHS-Plane
7 (System is unstable)
LHS-Plane
(Stable System) 1
$ 1 000/+ z 000
% -1000+2 000 e
“A—— -1 000
System)
% -1000-2000 :
#1000 -2 000
LHS-Plane
(Stable System) b
o L !
15 -1 -0.5 0 0.5 1
Real Axis
0
K
() ()= ()
- = -
(+D( +2
/
1+G(S)H(9 =1+ =
s(s+1)(s+2)

s(s+1)(s+2)+ K=0 $+38+2s K=C




#
0/0 *
1 23 # 1_6#
3 3
6'3# “#-3 0
O =#
6-#
3
+
/
$ K >0
$ 6_3K >0 6- K> 0 K <6
O<K <6

-¥ 012 3 456 +¥

K <6

K >0

0<K <6 K =0 K =6-
+ K=0
s+3s?+2s+0=0
( + . + ): = -
+ K =6
s°+3s?+2s+6=0 s?(s+3)+2(s+3)=0
( + )( + ): :+>\/7




%

e® 0

%$

(s+a)l a=12,3,..
!

02 ,

SN

w

N




G(s) =s' +s’ +2§ +2 s+5 =0

L G
( s== "
B (x)=5x*+2x*+2x*+ x+1=C
04 3 o
I S ,,
03 2215- 1
(v 112
"% | Fam
R
%
0 #0 (+) /2
=1 "3 0
=1 +
=1
@)= (+) (*+ + + 5)
@ )=°+ '+ &t 9 5
5 % 4
1 # 5 3
:; | = 9-5 2
g 1- k/) =5 '5- =5
0 S e
(/)5 -5 _
‘ (1




%

0

%

Imaginary Axis

"HE  #S P
THS " H#S S

¥

Pole-Zero Map

'2343%

$

Left Half of the €-Plane

T
0} 5753 + } 3544 %

| |
| |

==
| |
| |
|

|
2 poles on th

e 7
G )=+ . @
121 2
e
1 ﬂ \\
1 ’ ,
e-5 _ .y
e @
57 -2 ¢
O =5
.2
e
A2 *2@

e Right Hall
§-Plane
unstable)

Regior)

-0.6 -0.4 -0.2 0

Real Axis




x Complex conjugate pure
imaginary (Z£jw) & x Complex conjugate
roots with opposite
x Real (£r) x real parts PP

(-a2£/b) and (a2 /b)

2()=# $ $=°45'+ -+ o+




N W | B~ O

3 #%
51t 1 23:64 5 28512 12256

81°. 585 _ | 81 - 5

81 ' 81
.’58 81 °

—~
~
1
+
I
—_
=
+
~
I
I
I+
\%

#8




+

+

+

2()= *+5 "+

Im
A

P Re

::th

System is marginally
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stable at these poles
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Pro blem .
The foop !ransfer foncl-‘on O[ a. sinj /c.-foop ){&e,dbac,k
comtrol syslem is given as
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