
 

THELIMITOFAFUNCTION.tl
THE LIMIT OF f X AS X APPROACHES 9 IS DENOTED fima f X THIS

LIMIT DETERMINES THE VALUE OF f X IN A NEIGHBORHOOD

AROUND X

ONESIDEDLIMITI

fight f X IS THE LIMIT OF f X AS X APPROACHES 9 FROM THE RIGHT

Life f X IS THE LIMIT OF fCX AS X APPROACHES 4 FROM THE LEFT

IF 1 im f X Iim f X THEN Iim fLX EXISTS
at a x d

I F 1 1 4 31 11,2 f x THEN jiff f x DOES NOT EXIST

HOW TO FIND LIMITS WHEN X IS NOT APPROACHING Ics

METHOD ONE GRAPH THE FUNCTION AND FIND THE LIMIT BY

ANALYZING THE GRAPH

METHOD TWO FIND LIMIT ALGEBRAICALLY

STEP ONE PLUG IN THE VALUE THAT X IS APPROACHING IF YOU

GET AN ANSWER THEN THIS IS YOUR LIMIT

STE.PT Oi SIMPLIFY f X AND THEN PLUG IN THE VALUE

THAT X IS APPROACHING TO THE SIMPLIFIED f LX IF YOU

GET AN ANSWER THEN THIS IS YOUR LIMIT

STEPTHR EE WHEN YOU PLUG IN THE NUMBER THAT X IS
NUMBER

APPROACHING YOUR ANSWER WILL LOOK LIKE 0 I WILL



DISCUSS HOW TO SOLVE BELOW

INFINITE LIMITS

CONTINUING FROM STEP THREE ABOVE IF YOU GET THE FORM

ER THEN PLUG IN A NUMBER CLOSE TO THE NUMBER
0

BEING APPROACHED I TYPICALLY ALWAYS PLUG IN A NUMBER

WITHIN 0.1 THEN ANALYZE THE SIGN

EXAMPLE mz z Z d NUMBER
0

SINCE X CHOOSE A NUMBER TO THE RIGHT OF 2 SAY

2 1 THEN I I PfsoyIYEF t
X Z 2 I Z

lim x
X zt I

too

EXAmPCE 2 2 z

d NUMB ER
0

SINCE X 2 CHOOSE A NUMBER TO THE LEFT OF 2 SAY

1 4 THEN X 4 POSITIVE d POSITIVE DIVIDED
X Z 1.9 2 NEGATIVE BY A NEGATIVE

IS A NEGATIVE
SO OUR ANSWER

IS A

EXAMPLE Linz z
DOES NOT EXIST BECAUSE

Iim to AND I in A
zt 72

so Iim
x zt Iim

X z



LIMITSTOREMEIBER

1im
X ot

to

4MITLAWSi.fiCflxit 9CxD fiIatlx tlxiIagcx

fifa tix gCx 7 f Lx LigagCx

III IIIT x a
lim
x a 9 x

1 im c f x c l i m f LX C IS A CONSTANT
x a x a

Ii'm fly x f lim
a 9
Cx

x a

h
i l in fLx Liff f Lxx a

SQUEEZETHEOREM.IE
f x E gLx E hCx AND IF figg f x 2 hCX

L THEN ALSO

1in
x a 9 x L



H0WTOS04

1 START WITH A TRUE STATEMENT

2 MANIPULATE INEQUALITY UNTIL THE MIDDLE LOOKS LIKE YOUR

ORIGINAL FUNCTION

3 TAKE THE LIMIT OF EACH PART OF THE INEQUALITY

ExAmPLF lim x'cos x
x 70

I E COS X E 1 BECAUSE THE RANGE OFCOS X IS lil

XIE X3 cos x EX3 MULTIPLY BY X3 TO GET ORIGINAL FUNCTION

1170
3 E zx3co Lx E l imox3

o E Lim X3cook E O
x o

Iim x'cost O
x 70

ABSOLUTEVALUELIMITSI USE DEFINITION OF ABSOLUTE VALUE

FUNCTION TO DETERMINE IF POSITIVE OR NEGATIVE

EXAmR Iim 1 31
75 2 9

LOOK AT Ix 31 WHEN X 73T X 73 BECAUSE X IS APPROACHING

3 FROM THE RIGHT AND S TO THE RIGHT OF 3 ARE BIGGER THAN

3 so IX 3 I X 3

5 L x p xI5t s Is I



EXAMPLE lo 1 31m
X 73 2 9

LOOK AT IX 31 WHEN X 75 X 23 BECAUSE X IS APPROACHING

3 FROM THE LEFT AND S TO THE RIGHT OF 3 ARE SMALLER THAN

3 so 1 31 1 3

lim 1in
73 3 3 IX 73 2 4 X 73 Xt3 X 3

Note 1 1
4

X X 70

X X LO


