MaTH 181 - CALcULUS I - DR. McLOUGHLIN - HANDOUT 2.5 REVISED FALL OF 2011

Handout 2%
The Lemmas and Theorems of Use to Us
Dr. M. P. M. M. MCLOUGHLIN
2011-09-25

Let our universe be R x R which is the Cartesian plane. Let D CR

Lemma 0: Let f: D — R and g : D — R be well defined functions.
Let a, b, and ¢ be real numbers such that (a,b) U (b,¢) C D.
Let h: D — R be the well defined function such that h(z) = gg))

Suppose lim f(x) = 0 whilst lim g(z) = 0. This tells us nothing about lim h(z).
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Theorem 0: Let f: D — R and g : D — R be well defined functions.
Let a, b, and ¢ be real numbers such that (a,b) U (b,¢) C D.
Let h: D — R be the well defined function such that h(z) = chg))

Suppose 1in%) f(z) = p where p € R A p # 0 whilst lirr}) g(x) =0,
r—r xr—r

then it is the case that limb h(z) does not exist.
Tr—

Theorem 1: Let f: D — R and g : D — R be well defined functions.
Let a be a real number such that (a,00) C D.

Let f(z) = p where p € R. Let h: D — R be the well defined function such that h(z) = f@)

9(@)
Suppose lim g(x) blows up (0o sense) or blows down (—oo sense), so the numerator is constant and the
T—r00

denominator blows up (or down) thus it is the case that linr}) h(z) = 0.
T

Theorem 1A: Let f: D — R and g : D — R be well defined functions.
Let a be a real number such that (a,00) C D.
f(x)

Let h: D — R be the well defined function such that h(z) = @)

Suppose lim f(z) = q where ¢ € R whilst lim g(z) blows up (oo sense) or blows down (—oco sense),
then it is the case that lirnb h(z) = 0.
z—

Theorem 1B: Let f: D — R and g : D — R be well defined functions.
Let a be a real number such that (a,00) C D.
Let h: D — R be the well defined function such that h(z) = fgx))
g(x
Suppose there is a real number b such that |f(z)| < b for z € (a,00) (meaning f is bounded)
and lim g(x) blows up (co sense) or blows down (—oo sense), then it is the case that lirr}7 h(z) = 0.
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Lemma 0A: Let f: D — R and g : D — R be well defined functions.
Let a be a real number such that (a,00) C D.
f(z)

Let h: D — R be the well defined function such that h(z) = @)
g(x

Suppose lim f(z) =0 whilst lim g(x) = 0. This tells us nothing about lim h(z).
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Lemma 0B: Let f: D — R and g : D — R be well defined functions.
Let a, b, and ¢ be real numbers such that (a,b) U (b,¢) C D.
f(x)

Let h: D — R be the well defined function such that h(z) = @)
g(x
Suppose hn%) f(z) blows up (oo sense) or blows down (—oo sense),
r—r
whilst lin%) g(x) blows up (oo sense) or blows down (—oo sense).
z—

This tells us nothing about lin%) h(x).
z—

Lemma 1: Let f: D — R and g : D — R be well defined functions.
Let a be a real number such that (a,c0) C D.

Let h: D — R be the well defined function such that h(z) = fg:v))
g(x
Suppose ILm f(x) blows up (co sense) or blows down (—oo sense), whilst ILm g(z) blows up (co sense)

or blows down (—oco sense). This tells us nothing about lim h(x).
T—r00



