1.2 Finding Limits Graphically and Numerically

Graphing functions seems fairly straightforward for functions that have a domain of all real numbers.
We can choose a few domain points, find the range values that go with them, then plot and join with a
smooth curve. However, when the domain has exclusions we need to determine what is going on at or
near these values. In order to do this we use what is called a limit.

Informal definition: If f(x) becomes arbitrarily close to a single number L as x approaches ¢ from either
side, the limit of f(x) as x approaches c, is L. The limit is written as

lim, ,, f(x)=L

Example: Use a table of values to estimate the limit numerically.
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Examples: Use the graph to find the limit.
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Common Types of Behavior Associated with Nonexistence of a Limit —

1. The function approaches a different number from the right side than it approaches from the

left side.
2. The function increases or decreases without bound as x approaches c. (Goes to infinity)

3. The function oscillates between two fixed values. (Frequently with trigonometric functions)

Formal Definition: Let f be a function defined on an open interval containing c (except possibly at ¢) and

let L be a real number. The statement lim_,, f(x) = L means that for each € > 0 there existsa § >0

such that if 0<|x—c|<5,then ‘f(x)—L‘<g.

Examples: Find the limit L. Then find § > 0 such that |f(x) —L| <0.01whenever 0 < |x—c| <0.
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Examples: Find the limit L. Then use the &-6 definition to prove that the limit is L.
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