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Limits: An Algebraic Approach

Properties of Limits - Let f and g be two functions, and assume that
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where L and M are real numbers (both limits exist). Then,
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Note: Each of the above pmpcrlie@sis also valid if we replace x — c by x — ¢

.If itexists. If it does not exist, also use limits to describe the way in which it does not
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Example: Find lim \/3x2 — 1, if it exists. If it does not exist, also use limits to describe the way in which it does
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Example: Let f(x) = { 5 . @ and find lim f(x), if it exists. - (__
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Note: There are some restrictions on the limit properties. For example, property 7 (the limit of a quotient) does
not apply when limg(x) = 0.
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Limit of a Quotient - If lim f(x) =L, L # 0, and lim g(x) = 0, then lim f( ) does not exist.
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Remember, we can numerically investigate the limit to determine the way in which the limit does not exist.

Indeterminate Form\ - If lim f(x) = 0 and limg(x) = 0, then lim L\C; is said to be indeterminate, or, more
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Question: If a limit of a function is 0/0 indeterminate form, what techniques can we use to further investigate the
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Example: Find Im:ni 5" if it exists. If it does not exist, also use limits to describe the way in which it does not
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Example: Find Iim
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Jif it exists. If it does not exist, also use limits to describe the way in which it
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Note: We were able to compute the limit of the function f(x) =

g(x) = x+2 with the same limit. This is valid because f(x)

by replacing it with a simpler function

= g(x) everywhere except at x = —1, and when we

calculate a limit we don’t consider what happens when x is actually equal to —1.

Example: Find Ilm :_74}2 if it exists. If it does not exist, also use limits to describe the way in which it does
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Limits of Difference Quotients - One of the most important limits in calculus is the limit of tlhe difference quo- |
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Example: Find the following limit for f(x) = vx+ 2, if it exists:
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Example: Find the following limit for f(x) = —x? 4 3, if it exists:
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