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Building up to the € — § Definition of the Limit € = {Ps,.lor\

Translating the “informal description”: lim,_. f(x) =L

If f (x) becomes arbitrarily close to a single number L as x approaches g: dg 'f&
¢ from either side, the limit of f(x), as x approachesc, is L.

“f (x) becomes arbitrarily close to L”
f(x) lies in the interval (L — &, L + ¢)
for some (really small) ¢ > 0.

lf(x) Ll <e

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

“x approaches ¢”

AN

There exists a (very small) positive number § such that x is either in
the interval (¢ — 8, ¢) or (¢, ¢ + 9).

n- —-—— -

0<|x—c| <6

The first inequality guarantees thatx # c.

& — 6 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

lim f(x) =L

X—C

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

lim,_. f(x) = L ifgiven & > 0, there exists a é > 0 such that

|f(x) —L| <& whenever 0 < |x —¢| <.

-F(x):%xz, X# |
= y X= |

)l(:’)"; fx) = |

&€ — 6 Definition of the Limit:

lim,,. f(x) = L ifgiven ¢ > 0, there exists a § > 0 such that
|f(x) —L| <& whenever 0 < |x —c¢| < 6.
[\ _ N
'-%0=2x— ) x5y T =201 ’E
ind i £ and prove that is the
x? limét using +he £-§ defiibon

Lg‘l: >0 be SN?J\' To find 70 o +hot
f )><-4(< S )—H’\er\ ’{\[79‘7 /<€_

Bod-L| = |2c-1~2|= | 2x-| = |2 (-4)|= 2x-4[<
Take §= €/ lx-fl<£/:
Then whenever [x—‘l|< 5 , we have that
&) -3|= ;z/x—qlds =2%=E, 1e.
I$69-% <&
Hence )gm fed =71
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£ — & Definition of the Limit:
limy_,. f(x) = L ifgiven € > 0, there exists ad > 0 such that
|f(x) — L] < & whenever 0 < |x —¢| < 6.

F09 = -5x+3 ;#ird Iy X find a .

)l(i,"? &) = -5(()+.3 “—-( -2 = I_)

lek €T20.
[T6)-L| =\'5x+3-(—2)
=3 [x-1 |<
D

G’ Ix-c|< "/5 ,

\“\(")"(-2)\ =8 |x-i]= 5 %= £>

28. lim (2x + 5) AW ) 3o
x—-3 A\’&(‘\ \6
r 90
2x+S5-(-N| = ax+ ¢ [
L *‘b?’)
=a|x-ea| ’5*>

2
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