Diff Cal - 1.2 - Limits August 13, 2014

Inf | Description of the Limi

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.

Xac €(> L

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

’P(X}L%O ) it x s caRanat
\ € XS it rabongd

C‘F(\ goes V\O‘(' C_XIS

(A4 Valk
e
Graph Hhe Yakiona function .
£ = (x+N)-1) \.‘MWC()Q" )
(x—2)(At 1
: > | \M «Fx) - P
| -2




Diff Cal - 1.2 - Limits August 13, 2014

foO) = X2 0§69 =f o)

X+ X700

\;f_%nc(x) -
512

Informal D ion of the Limi

If f(x) becomes arbitrarily close to a single number L as x approaches c
from either side, the limit of f{x), as x approaches c, is L.

><~ec wc(v L

Note: the existence or nonexistence of f{x) at x=c has no bearing on the
existence of the limit as x approaches c.
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Building up to the € — § Definition of the Limit €= eps:'[ on

Translating the “informal description”: lim,_, f(x) = L S_ C{Q {.&&

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.

L"‘ £’ ’T Cecte.

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

[f(x) =Ll <e

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

& — 0 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
c_of .
Ahe limit as x ﬂ—fff""h‘msf(x) =L -F()O 'S ¢ /.'ﬁ

X—=C
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means that for each € > 0, there exists a é > 0 such that if
0<|x—c| <6 then|f(x)—L| <e. Seh ot
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Homework:

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

1+ 2-#23;25:27,29;36;31
and watch all of the Khan Academy epsilon-delta videos!
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