The Precise Definition of a Limit

Section 2.4



Precise definition of limit

Assume fis defined on an interval containing a, except not
necessarily at a.

limx—gq f(x)= L means:
for every number € > 0 we can find & > 0 such that

| f(x) - L | < € whenever 0 < |x-a| < §.

The idea behind the definition is: we can make f(x) as close to L as
we may wish (within distance €) solely by making x close to a.

This definition tells us what we must do to prove that
limy—g f(x)= L — we must tell how to find 8 for any .


http://rooster.eng.buffalo.edu:8080/ramgen/motherhen/real/MTH141/l2-4a.rm

£—0 Limit Picture
f 15 belween Iﬂe ned tines

| f
xX)-L | <z
Joe (1w-L]<2)
E‘ Whenever X s beTween ﬂe
LT Cgﬁff?? ﬁ'ryr:.
+ ol
| A %
L-£ ‘ | a
L
lx—zc(-f-;

e

>
S wil be The minimom ﬁ [b-a| € [c-a|



http://rooster.eng.buffalo.edu:8080/ramgen/motherhen/real/MTH141/l2-4b.rm

Example
(finding a & for just one €) 7y 3
3 21 X 2074
Find Swhen f(x)==,a=lande=01 2. { ate)
1S, A ..
We wanT /_z_ _zl.:a.;
X
Mfﬂf:«"{?? [x—1] < S v I Ry
b c

‘ﬁ/r'rm’ béc ; Se€ aféfc/v is closer 4o |

= = 2 o
__.2.1;55117 2z = 20 = | %’(

2.1 2

o —
I
=14, S0c=2 =28 = [+
' 79 /"f"

/.9

ol Bis

]b#!f=7fé! :J_- | ¢ =1 | —_—_%q
‘ﬁfma//w! s0 Take 3 = A


http://rooster.eng.buffalo.edu:8080/ramgen/motherhen/real/MTH141/l2-4c.rm

Example (a Limit Proof)

Prove, with an €8 argument, that lim _,,3x+1=7.

ffv’m qgg E>0, we musT fr'nd/ S>o .S’cr'f’{ar
/,’3x+; -—?] < = wérnffe‘z ];c-—.z]-c.S #

|3x+1 =7 | < 2 when [3x—¢ | <&
when 3 [x—2| =g
When  |x—2| <£/3
(onctvsion: 71 O = Er/.‘?»-’ * js Tave.

(Fnoofs are fprdea for non- tinea~ £)
(ﬂf /fr‘m.if,{ﬁrm ::?f.&? ase /mw?a’ ;.;;?ff.ag P.}?aﬂ/f_)
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