
 

Exam 1 IN CLASS Wednesday Feb 2nd

Limits of Recursively Defined Sequences

Ey ant I an 90 48

90 48
a t a L 48 24

92 12 9 I 24 12

93 12 92 12 12 6

94 12 93 12 6 3

95 L 94 12.3

48,24 12 6 3 3
an 48 E
91000 48 I

1000 20.0000

As n gets large an get closer to 0
lim

an O
Ma

If ant t an 9 20 then



90 0

a L 90 1.0 0

az I a L 0 0

93 12 92 4 0 0

010,0101010 a

Def A number a is called a fixedpoint
for a recursion if when an a

then anti 29

Ey In the example above azo is a

fixed point
Anti an

To find the fixed points plug a

in for an and anti and then solve

a ta a o land
Fact If an is a recursively defined sequence

and him an a then a is a

fixed point for the recursion

In the previous example the only fixed



point was a O so if the sequence has
a limit that limit has to be a O

Ey anti 2 an 90 1

9 1

9 2 90 2 1 2

92 2.9 2 2 4

93 2 92 2 4 8

an 29

1,214 8 16,32 64 128,256 n

To find the fixed points for this recursion

set an ant Iq and solve for a

9 4 2 an

a 2 a 10 1 fixed
point

BUI him an does not exist

What's the difference between these two

In anti an if you plug in
a value for an that is very close but
not equal to 0 then ant is ever



closer to 0 locally stable fixed point

Ex an Joo then ant

In ant Zan if you plug in a value
for an that is very close but not equal too
then ant is furtheraway from O than an is

É tE
If him an a then a is a locally

stable fixed point for the recursion

EI 9ns a 3
90 0

Find him an if it exists

First find the fixed points

a Is a cat 3 2

a 3 2 a 3 at 2 0

a EFFI
EY



351 1 2

a't3at2 Catz ate

ORecursion has 2 fixed points a 1 2

Which of these is the limit of our sequence
ant It 90 0

90 0

a 373 5
9 23 3

II It
These are getting closer to 1

so lim
has

an 1

Another approach which of the 2 fixed

points is locally stable

For a 1 plug in an 4.001



anti III 1.00050025

This is closer to 1 then tool is

So a I is a locally stable fixed
point

For a 2 plug in a 2.001

anti 7043 2.002002002

This is further from 2 than 2.001 is

So a 2 is a locally unstable fixed point

So lin
an

an I ble 1 is the only

locally stable fixed point

Ez ant Man ao 2

Find him an if it exists

Find the fixed points

a Na al g
a a o a la 1 0

Fixed points are a
0 a l



90 2

a N2 1.414

az Nai NIT 1.1892

as Na IET 1.0905

lin
n a

9 1

Which point is locally stable
For ato plug in an too
anti Too To
This is further from o than too
so a o is a locally unstable fief

For a I plug in an 1.001

anti Fool 1.000499
This is closer to 1 than loool is

so a 1 is a locally stable fixed point

lin
a
9 1

N factorial

N N CN D CN 2 CN 3 1



41 4.3 2 1 24


