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Limits

Infinite Limits

Definition
Let f be a function defined on both sides of a, except possibly at a itself,
then

limy_,f (x) = o0

if f(x) can be made arbitrarily large by taking x sufficiently close to a, but
not equal to a

i
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Limits

Infinite Limits

Definition
Let f be a function defined on both sides of a, except possibly at a itself,

then
limy_,f (x) = o0

if f(x) can be made arbitrarily large by taking x sufficiently close to a, but
not equal to a

Definition
Let f be a function defined on both sides of a, except possibly at a itself,

then
limy_,f(x) = —o0

if f(x) can be made arbitrarily large and negative by taking x sufficiently
close to a, but not equal to a
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Limits

Vertical Asymptotes

Definition
The line x = a is called a vertical asymptote of y = f(x) if one of the
following holds:

Q Iim,_,,- =00
Q Ilim,_,,- =—c0
Q limX_)a+ =0
0 limX_)a+ = —0
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Limits

Limit Laws |

Q limy_a[f (x) + g(x)] = lime—of (x) + lim—.2g(x)
Q limy_,[f(x) — g(x)] = limx—f (x) — limx— g (x)
Q limy_  [cf(x)] = c[limy—af(x)]

Q limya[F(x)g(x)] = [lims o ()i & (x)]

(X)) limeaf(x)
s Ilmxaag(x) = Tim—ag(x)
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Limits

Limit Laws Il

Q limy_,[f(x)]" = [limy—af (x)]"
Q limy_,c=c
Q Iim_.,x=a

(% ] Iimxﬁax% — an

@ lime_a[f(x)]7 = [lime—.f(x)]"

Q limy_ ,sin(f(x)) = sin(limy— af(x))
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Limits

Q limy_,[f(x) + g(x)] = limy—af (x) + limx— ,g(x)
Q limy_,[f(x) — g(x)] = limy—af (x) — limx— ,g(x)
Q limy_s[cf(x)] = c[limy—af (x)]

Q fimy—[f(x)g(x)] = [limx—af (X)][/ims—ag(x)]

O Mgl = Time—a0)

Q lim alF ()" = [l —sf ()"

Q@ lim,_.,c=c

Q lim_.,x=a

Q limX_,ax% = a%

@ limy_,[f(x)]7 = [limy—af(x)]

@ limy_ ,sin(f(x)) = sin(limy_ ,f(x))
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Limits

Theorem
If f is a polynomial (or rational function) and a is in the domain of f, then

limy—,f(x) = f(a).
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Limits

Theorem

If f(x) < g(x) when x is near a and the limits of f and g both exist as x
approaches a, then

limy— 2f (x) < limy_ .g(x).

Theorem
If f(x) < g(x) < h(x) when x is near a and

limy—,,f (x) = limy_,h(x) = L

then limy_,g(x) =L
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