3.5 Limits at Infinity
Definition of Limits at Infinitg LetLbe a real number.

1. The statemeniim,_ , f (X) = Lmeans that for eaclr> 0 there exists aM > 0 such that

‘f (x)- L‘ <e wheneverx > M

2. The statementim, _ _ f (X) = L means that for eaclr > 0 there exists aN < 0 such that

‘f (x)- L‘ < wheneverx < N.

Definition of a Horizontal AsymptoteThe liney = L is a horizontal asymptote of the graph faf

lim, , f(x)=L or lim, _f(x) =
one or +he othnec or o otw

Theorem 3.10 (Limits at Infinitg)If r is a positive rational number ards any real number, then

lim,_

C e r , . C
— =0. Furthermore, ifX" is defined wherx< Q thenlim,__ —=
X

This will be vsel Qrﬂiuenlrl“'.

Guidelines for Finding Limits atHof Rational Functiong

1. If the degree of the numerator is less than the degree of the denominator, then the limit of
the rational function is 0. (That is, the horizontal asymptotg Q)

2. If the degree of the numerator is equal to the degrée¢he denominator, then the limit of
the rational function is the ratio of the leading coefficients.

3. If the degree of the numerator is greater than the degree of the denominator, then the limit
of the rational function does not exist.

Examples: Finde limit
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