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Building up to the € — § Definition of the Limit €= eps:'lor\

-valve
If f (x) becomes arbitrarily close to a single number L as x approaches
¢ from either side, the limit of f (x), as x approaches ¢, is L.
K_porheular X-ualve
L"‘ £’ ’T Cecte.

Translating the “informal description”: limy_. f(x) =L 4. alos S_
= I x—c | ;’d-lacu —dQ{'&CX

“f(x) becomes arbitrarily close to L”

f(x) lies in the interval (L — &, L + €)

for some (really small) e > 0.

i fO) —Ll<e

/ \CS C CH§

“x approaches ¢”

.
.
.
o ses "
e = ==~ o

“the distance between f(x) and L is less than ¢”

There exists a (very small) positive number § such that x is either in
the interval (¢ — §,¢) or (¢, ¢ + 6).

0<|x—c| <&

The first inequality guarantees that x = c.

& — O Definition of the Limit:

Let f be a function defined on an open interval containing ¢ (except
possibly at ¢) and let L be a real number. The statement

}Ci_r}g fx)=1L

means that for each € > 0, there exists a & > 0 such that if
0<|x—c| <d,then|f(x)—L| <e.
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& — 6 Definition of the Limit:

limy_. f(x) = L ifgiven ¢ > 0, there existsa 8 > 0 such that
|f(x) —L| <& whenever 0 < |x —c| < 6.

F00=9K | X#|
=, X=|

\i D
xj)\;‘\ ?Cx): (

C

£ — & Definition of the Limit:

lim,_,. f(x) = Lifgiven e > 0, there exists a & > 0 such that
|f(x) — L| <& whenever 0 < |x —¢| <.

Sr=2x— | oekd=2M-1=3
Find Um £ and prove that isthe
x>t limit using +he €5 delorte
j ¢ Sde nrIan.
L =F S C=4 5 £ ) =2x-|
Let £50 be given,
(?(X)—Ll: ‘Z_)(—L.-—}\: ]Zy—lg)_-_l |Z(X—4'>)
= - We wont 2[X=4|<
=[x+ ) c it SptlE
aVve
Then 1y nenever O</><- ‘]’{< S) we. h

|2x—-l—’+/:~.2/x,q-l<2-%:2.i/2 = ) le.
/-F(x)")_lQ,.
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& — 6 Definition of the Limit:

limy_. f(x) = L ifgiven & > 0, there exists a § > 0 such that

|f(x) — L| < & whenever 0 < |x —c| < 6.
F09=-5x42 ;Hind im Ly X find a gy
)= -50)43=-2

L=2C=|

691 = |53 (D)= |- 53

= {~S(><—D(=5’)(—}\< &

lX’(\ ;:/5 :5

— -

Prove that the limit is L using the € — ¢ definition of the limit. L - ‘

28. lim 2x +5) =2(-3)+5= -

X——=3 C - -
[f69-L| = [x5-(D) = | axcx (o\=
; ;le+3\ =2 )(—(—3)/ < &

| x-¢-3) <F/Q\:5J
Proot :

Given £>0. Take $=%2. Then
Whenever /><~(~3,5 }<g ) we have_
‘&x+5 ~(—D\ =2 ‘ )(—(_?5\ < =92:z_
le. \?(X)-—L l< &
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Find 6 for e = 0.01

24.1im (4 _ g)

xX—4

Find 6 for e = 0.01
26.1im(x? + 4)

x—5
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Homework:

Already assigned:
1.2 #1-70dd,9-18all

New:
1.2 #23, 25, 27,29, 30, 31
and watch all of the Khan Academy epsilon-delta videos!
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