Section 2.3 Computing limits

This 15 an outline of some ways to evalvate lm f(x) or to determine it does not exist.

Caze 1: fix} 13 piven by an algebraic mle and ffa) is defined then fia) 1z the limit. In other
words, if substituting o for x gives a meaningfinl answer then that 1= the limsrt.
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Examples of non-meaningful expressions are E__ nl . 0" and there are others that we
will discuss if they come up.
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Substitution gives . In this case the limit does not exist as a number, the

magnitude of the function goes to infinity.
a

If Substitution gives ¢ . This is indeterminate, the limit could be any number or not

exist. Do Algebra.

Casze 2: Case 2: fix) iz a rational fonction, PEI; and gfa) 15 0 but pfa) 13 not 0. Then
qiLx
substitubion gives HM?:I -

z0 the limit does not exist

[:.
Casze 3: fix) 1z a rational funchion, £ ;I; . and subshtution gives ¢
gi{x
Thiz means both pia) and gia) have jx-a) az a factor. Factor the numerator and
denominator and cancel common factors. Substitute agamn and re-evaluate 1t
, 0
Example: lim _I—_g sSubstitution of 3 for x grves 0.
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i x=3.This 13 OK since we do not let x equal 3 1n
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taking the limit Now substitution gives m m f(x)=-—.
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Example: lim — Substitution of -2 for x gives g .
r=¥=-1x" +4x+4
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: - -~ - ¥ x=-2 Now substituting x=- 2 gives — | 30 the limat
x“+d4x+4 (x+)° x+1 0

does not exist.



Case 4: Conjugating is needed to simplify. Recall that ¢* -4~ = (e - d)c+d) s0also

x— = fx —fa)fr + o) and Ji -z - W =Vayz = ay _ X8 Thisis
1.'r.t—=..".-:.| -...';f-!—-...'ru

called conjugating.
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Substitution gives ¢ , 50 we conjugate and cancel,

Example: Find fim
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Case 3: The above do not fit. Lock at the graph or try to use the squeeze theorem for
some possible strategies. Find Bm sing : 3 1f it exizsts. Look at the graph and you will zee

F=3i1 X

that the function oscillates between -1 and 1 and takes on all values 1n between no matter
how close we get to x=0. The limit does not exist.

Find lm xs.mfl] —1£shr11£1 50 —.ris'n#l]ix -x and x both approach 0 so the
X}

.- Lx) X

limat 15 0. {The function 13 squeezed bebween two funchions which have the same limit )




