
Goals · Limit laws 24
.X

.

11

· Squeeze theorem

·Continuity

Limit laws fig defined for xFa in an open
interval containing

a
,

lim f(x) = 1
, limg(x) = M

.

Take < a constant
x+ a

· lim (f(x) + g(x)) = 3 + M
·Im for

*a limit of a sum : sum

of limits

· limcf(x) = ·Com fix" = 2" for all positive
X-a

X - a

integers on

· lim f(x)g(x) = L -M
& What about so

X- a
-

-2

A f(x) =
2
if =0

& DNE



·
him f(x)" = Liv for all L if n is odd and for 130

x- a

in is even and fixk, 0
. Eg.im
I

7.
itQ Why the restrictions in the last law ?

- for 10

Egin
Note x + 1 - # and x +130 marx = 0

,

so 4 -> M = 2
x + 0

X- g

Also x* + 0 x
+ 0

,
203x2 + x

-S -> 3 . 0 + 0 - 5 = - 5
.

X+0
Xto & x-> 8



Thus lim Ex-S = E-

Xto Vx + 4

/i
. n . p is continuous

Them For
P ,q polynomials , lim p(x) = pla

and im =P for gal!.

Y If p(a) #O and gal = O
, the im Please

infinite or not exist
;

if p(a) = q(a) = 0
, thenIm M may or

may
not east



E .

g. im If p is a polynomial,
and play =O

,
then

Note that x" + x- 6 = (x-2)(X +3) Thus
p(x) = (x -a) - q(x)

& un

lim X+ x- 6- polynomial
-

x+2x-2

=lin(x- I
x- + x- 6 = (x -2)(x=)
~

-> ax +

b-Has= 2 + 3 =S
. = X =

2a



E
.g. E has indeterminate formt at x = -1.

Trich : Multiply by Fi. Ea
Doing so gives
Im -In (x+ - 1 X + 1

-
= + 1

= =



-
2 by thinking aboutProblem Evaluatelim

- (x +2) ·i
↓

↓
3

+ N

A lim X + 2
= +D-

-
x+ 1(x - 12



Squeeze Theorem ·t
h

: f(x)
y =g(x)

If f(x) = g(x) = h(x) near x = a and

lim f(x) =1 = limh(x) ,

then lmg%-
X-> a

#



lims (cos X
, sin x)

X + 8

By the diagram ,
for

10, 11 I
⑧

fan X

0x sinx
X

X T

Osinxxx 1- 1
, 0) LoS X (1 ,0] arclength

of suctor

Divide by x : of unit circle

is X
,
then

&
(0

,
- 1)

le is
ang
X radians

i.n Oxi
Claim cosx
I x +of

↓ by
↓ x +0

Got confused here ! &
T Squeeze

I



Ex As observed
,
sixxX = Far X.

Dividing by sinx :

I

1sin x

Inverting everything (which switches order) :

Losxi
Now squeeze

! cosx-+ 1 and 1-1
x +ot X->Ot

so
x

-> 1 Moral exercise : X-0 works
X X+ot

~

as well.


