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1.) ✗ In) = ¥n?+e To be a stable fixed point ,
the absolute value of the

derivative evaluated at the

fixed point must be < 1
.

d- (x) = ¥c F' G) = '+a=¥y
IF '(x=o) / < I

1%+421<1
1%1 < 1 For cc - l or e > 1

,

the point ✗= 0 is a stable

111<1 fi×edpo?⃝¥,
< I 1- is , - 1) , 11.x )

1<14
same as

14 > 1

is true
for

f- no, - 1) , (
1 , a)



2.) i ) tx , g) → C-¥ ✗ +5g , - 7-✗ + Bay )

* For some mapping , such as the above ,
a fixed

point is stable iff the absolute value
of

each and every eigenvalue
of the jacobian

matrix evaluated at the fixed point is less

than I • • •

This comes from

the fact that the Linearization ( Taylor

expansion ) of the equations representing
the original mapping

evaluated at some

point near fixed point Cxiy ) are equal
to the

function evaluated at the fixed point plus
the respective partial derivatives . If the

Neiger values µ of the jacobian
evaluated at

the fixed point < 1 then the partial derivative

terms disappear (eventually
=o) and the

mapping points to itself. .. see below
:

let fcxcy ) =
-¥ ✗ * 5g

let ☒ , g-) be fixed points
Linearization at some point (✗

'

, y
' ) near CE , § ) :

f(✗-+ ✗
'

, g- +j ) = FCE ,F) + ¥✗f*g✗
'

+ ¥jµ%yy't . . .



This small deviation (✗
'

, y
' ) from Ex , g)

must still result in (I.g) in order for
(E , j ) to be stable . So when the

--

feign values of jacobian f < 1
,

these partial

derivative terms , after multiple
iterations

,

have a smaller and smaller
effect

, eventually
going to 0 resulting in the function

sti mapping to itself, hence ,
the

fixed point (Iif ) is
stable :

f(✗- + ✗
'

, g- +y
' ) = FEE ,F) + (xo) -_ FEE,g)

✓

i )det[?¥? !z%] = (¥ - 1) (E-7) +35=0

=
-

+ 16-3 ✗ -13g ✗ +72+35=0

7,2 - Ig ✗ + 13--0

672-77+2=0
672-3×-47+2

""2) can ,=o

→
3×(2×-1) -212×-1)



(1%1^11-21)<1 ✓ (Qo)_AB2E

ii. def [
"3- × ,

-25

35
,

-5¥ -×]=(¥ -1) (-12-7)+875=0

= -874 - If ✗ +12+875=72-13-67
+1--0

= 61,2 - 13×+6=0

(2×-3) (3×-2)=0

7,=Z27z=
(131^131):|
t

1.54 1
, (Q0ÉABE

!

iii) def [
'¥-1 , E
-

wig , %= -157¥ -ti +72+7%-5=0
= 8×2-27-3=0 ✗,=Zy,7z=_
812+47-64-3

4×(2×+1) -312×+11/(141^1121)<1 ✓(0/0) is STABLE !
(47-3) (2×+1)--0 -


