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Informal Description of the Limit

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 c, is L.

[\ WC(X> =)

X>C

Note: the existence or nonexistence of f(x) at x=c has no bearing on the
existence of the limit as x approaches c.

Building up to the € — § Definition of the Limit 8 s QPS(.ZOI\
Translating the “informal description”: lim,.. f(x) =L

If f (x) becomes arbitrarily close to a single number L as x approaches g = C{Q {'&&
¢ from either side, the limit of f (x), as x approaches c, is L.

“f(x) becomes arbitrarily close to L”
f(x) lies in the interval (L — &, L + &) L *",——O/
for some (really small) e > 0. |

L+E€ , T
|f(x) =L <e c

L

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

“x approaches ¢”
/ There exists a (very small) positive number & such that x is either in
7 the interval (¢ — &,¢) or (¢, ¢ + §).

¢ ¢ ct
6 0<|x—c|<d

The first inequality guarantees that x = c.
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& — 0 Definition of the Limit:

Let f be a function defined on an open interval containing c (except
possibly at c]) and let L be g real number. The statement +_
ndLp Uy _ Oependept 0
limf(x) =L L
a-rbw bim £(¥) / e?c\r\m w ok &
means that for each € > 0, there exists a § > 0 such that if
0<|x—c| <6 then|f(x) —L| <e.

£ — & Definition of the Limit:
limy_,. f(x) = Lifgivene > 0, there existsa & > 0 such that

If(x) — L| < & whenever 0 < |x —c| < 6.
-F(xj:Qx—" , C =4 B, ) = 2(‘0—-! =4
Find lin £ and prove that isthe
el it wsing +e £-§ defirhn
Let £20 be gqiven’
We wont Jo fi0d @ 570 such that wheneve

l><~4[<g ,we 9ot Hhad £(x) /?]<5.

l#oo-ﬂr]: ax-| ~?J - \;zx~8\ - a [x,q

Take 5:. 8/2 )

Then wheneve /)(,-4 < <~4 <3/
we have +hat / 5 1l \ -

/UC(X) ~:r'(=’oll><'4\ <29 =2 = ¢
|.e. /'FC’Q)‘:'Z[\C
Hence [} ‘o

€ 2@3 £ 15 indeed .

<C
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& — 8 Definition of the Limit:

limy_,. f(x) = L ifgiven € > 0, there exists ad > 0 such that
|f(x) — L] < & whenever 0 < |x —¢| < 6.

£ = - , Find lim 2 find

CGZ( e i i agé | =%
L =-50)+3=~ 5 \’?“*‘
H“(X)-L\: \ —Ox+5 — (/2)\: — 5x 1 5‘

B {~5<P&—1\ \: \'ﬂ(xdl} B X’l\<

5%

.

Prave that the limit is L using the £ — 6 definition of the limit.

28. lim (2x + 5);2(-%) +5 = —|

x——3

|-f ) ﬁ_{: ]% +6’(/D( = [:zxm\

) = &\XJr@)
x{*@! <t

\

—

—Toke 8:6/7,
Whae - (&*C’3>\<8, \,a;a(»,\/w
(%OQ ‘(“7\: ;le@[ <y = A=% <l
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Find 6 for e = 0.01

x 4
24.1im(4—§) — 4{/—5—2 =2 =/

x—4

1\

c

{‘FCX>~L\:]H’% /;2\ = -';,\l‘X—\-fQJ\ =

= _i. _ b _ < ,O\
RNA T T /%qu /077;—
\/Z

Classwork: 1.2 #34, 38, 42
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