Aug. 14 Math 2253H sec. 05H Fall 2014

Section 1.5: Limits

Definition: Let f(x) be defined on an open interval containing the
point a except possibly at a. We write

lim f(x) = L

X—a

and say "the limit as x approaches a of f(x) equals L” provided we can
make f arbitrarily close to L by taking x sufficiently close to a but not
equal to a.

We’ll accept this definition for now and give a precise definition in
section 1.7
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Example: Estimate the foIIowing limit using a
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"We'll learn how to do this without technology in the next sections.
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Example: Estimate the following limit using a
calculator
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Graphical Limit & A Limit That Doesn’t Exist

. 0, x<0 . .
Consider H(x) = { 1 x>0° Evaluate if possible
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One Sided Limits

Definition: We write
lim f(x)=1L
X—a—
and say that the left hand limit (or limit from below) of f(x) as x
approaches a equals L provided we can make f(x) arbitrarily close to L
by taking x sufficiently close to but less than a.
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One Sided Limits

Definition: We write
lim f(x)=1L
x—at
and say that the right hand limit (or limit from above) of f(x) as x
approaches a equals L provided we can make f(x) arbitrarily close to L
by taking x sufficiently close to but larger than a.

Theorem

lim f(x) =L ifandonlyif lim f(x)=L and lim f(x)=1L

X—a X—a— x—at
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Limits Graphically
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Figure: Graph of a function y = f(x).
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Evaluating Limits Using A Graph

Evaluate if possible:

(@ lim f(x)="

X—1-

(b) lim f(x) = -2
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Evaluating Limits Using A Graph

Evaluate if possible:

(d) lim f(x) s

X——4-

() lim f(x) = 2

X——4+

(f) Xirr_14f(x) 2

August 15, 2014

10/33



Evaluating Limits Using A Graph

Evaluate if possible:

(@ limf(x):S

X—6
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Infinite Limits

Evaluate 1
lim —
x—0 X2
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Infinite Limits

Definition: Let f(x) be defined on an open interval containing a
except possibly at a. Then

fm () =

provided f(x) can be made arbitrarily large by taking x sufficiently
close to a. (The definition of

lim f(x) = —o0

X—a

is similar except that f can be made arbitrarily large and negative.)

Again, we will make precise terms like arbitrary and sufficient in
section 1.7
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Evaluate if possible

lim = lim tan(t)= po

x—3+t X — 3 T~
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The line x = ais a vertical asymptote to the graph of f if

lim f(x) =400, or Ilim f(x)=+oc0
X—a— Xx—at
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