Chapter 2: Section 2.2 The Limit of a Function

—

Definition: The Limit of a Function, We write

lim f(x) =

and say “the limit of f(z), as r approaches 2, equals L" if we can make the values of f{x)
arbitrarily close to Li{as close to L as we like) by taking x to be sufficiently close to al{on either side of
al but nol egual Lo a.

Lot us investigate the behavior of the function f(x) defined by f(x) = £* — x + 2 for values = near to
2. The following table gives values of fi{x) for values of r close to 2 and finally z = 2.
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1.0 | 2.000000 (| 3.0 | 8.000000
1.5 | 2.750000 {| 2.5 | 5.750000
1.8 | 3.440000 || 2.2 | 4.640000
1.9 | 3.710000 | 2.1 | 4.310000
1.95 | 3.852500 || 2.05 | 4.152500
| 1.99 | 3.970100 ([ 2.01 | 4.030100
| 1.995 | 3.985025 || 2.005 | 4.015025
| 1.999 | 3.997001 || 2.001 | 4.003001
T¢ 000000Y[| 2.0 |{4.00Q000}
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From the tahle and graph of f [a parabola) shown in the abowve fignre we see that when @5 closc o

2 {on either side of 2], flz) is close to 4. We express this by sayving “the limit of the function
2

Fix) =x" —x+ 2 as r approaches 2 is equal to 4."

Example 1: Explain what it means to say that

lim fix) _5

F=sl-

Jim flz) =17
In this situation is it possible that llr.ri flx) exists? Explain.
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Chapter 2; Sec2.2, The Limit of a Function

Example 2: For the function f whose graph is given, state the value of each quantity, if exists. If it
does not exist, explain why?

(a) imfz)=ly  LBWL=k
£uL = L‘

(b) *lim f{x) =y
(e) lim flx) = 2

(d) Im f(z) = DNE

(e} f(3) =%

NOTE:

lim f(z) ~ L Handoalyif hm flr)=1L and lim flz) =L
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Example 3: Sketch the graph of the function and use it to determine the values of a for which

lim fi{z) exists.
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Example 4: Sketch the graph of an example of a function f that satisfies all of the given conditions:

lim fix) =1, lm f(z)=-2, 1lim flz)=2 fO=_1 J@l=L
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Example 5: Use a table of values to estimate the value of the limit
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Example 6: Use the graph of the function f to state value of each limit, if it exists,

flz) =

1t+el=
(i) lim flz) =%
r—+~
[iil) lim flz) = ©
i =0+

(iii) lim f(z) = PHe
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