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Roots 2nd 3rd 4th

Q On R multiplicity
St

(a)x = x4(x-z)(x -z)(x- 4) X x7 2 I I I

-x
74 I I I

(b) ic = x4(x - 1)(n-z)(3 -x) -

() is = x(x- 1)(x -2)(x- 3) X act I I I I

(d) xi =

-x2(x- 1)(n-2)(x-3) / -x 2 1 I I

es i
=

- x2(x- z)(x-3)(x -4) / -x 2 I I I

-> - > 8:

-

Q2 On R x
=
x

- both stable and unstable

S asymptotically stable
~unstable
x stable



93 i = sm(0) ,
fixed pt O=0

X asymptotically stable

I has a noutrivial barin of attraction (SY)
X Stable

~ unstable

- Nether stable nor austable
even odd odd odd

--Q4 -> O <
root mult

↑

X x = x(x -1)4x -z)(x -3)- #x* I 1 I

v xi = -x2(x-z)(x-3)(x-4)3 ~- 127
2 1 I 3

Nic = x2(x- 1)(x -2)3(3-x) ~ -= x7 2 I 3 I

ric = -x4(- 1) (x-z)(x- 3) - =x7 4 I 1 I

* x = x4(x- 2)(x- 3)(x-4) - +x7 I 11 I



Q5 - asymptotically stable is also stable
- stable fixed point of a linear system is

Falways asymptorially stable Conte plane) &
&

- a basin y a
· Inew system can be

⑧ online and plane)one dimensional T L
-

- a fixed point of a liner system on the place
is alsmptotically stable if all orbits

converge asymptotically to the fixed point&
-

a fixed boint of a system on the circle is

asymptotically stable if all orbits asgmptically
comergeto the fixed point#
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,
but not As

Se = 2 As (: also stable)=- 2
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i = 0

, y = 0 stable
,
but not As

i
= 0

, j = y unstable

j = 1 - mo
,
unstable ,

unstable with B(0=0)=S"

j = sm220) ,
unstable

,
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none of these
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