The Limit of a Function

Section 2.2



Informal Definition of Limit

L is the limit of f(x) as x approaches a provided that we can make
fix) as close to L as we may wish solely by making x close (but not
equal) to a.

» As x approaches g, the value of f(x) approaches L.

e Consequence: when x is near (but not equal to) a, f(x) must be
near L.

Notation: fim ¥# (x) = L
X—>a on f{x} —L as x—>a

* f{a) does not have to equal L; f{a) does not even have to be
defined.
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Limit Pictures

Examples where lim y_,4 f(x)=L:
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More Limit Pictures

Example where lim y_;, f(x) does not exist:
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Vertical Asymptotes, Infinite Limits

If any of lim lim lim is oo Or -oo , then the line
Y =4 T xsat " T xoa-

x=a is a vertical asymptote.
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Examples - Calculating Infinite Limits
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Example - You try it

2
xXsinx

Show (as in the previous e.g.) that limy_(

= co,

(Be sure to consider x’s on either side of 0.)
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