Math 261
Limit Laws Handout
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Example 1: How does the function g(z) = % behave near z = —17
x

Question: What possible ways can a function behave as it approaches a given z-value?

Claim: If f(z) =z, h_r}n f(z) = a. Also, if g(x) = k for some constant k, then lim g(z) = k.
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Theorem 1 (Limit Laws) If lim f(x) = L and lim g(z) = M, then:
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e lim f(z)+g(z) =L+ M and lim f(z) —g(z) =L — M.
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e If k is a constant, then liin k-f(z)=Fk-L.

e lim f(z)-g(x)=L-M.
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. glg_}mcm = provided M # 0.

e lim [f(z)]" = L" for any positive integer n.
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e lim {/f(x) = /L = L= for any positive integer n (if n is even, we need L > 0.
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Theorem 2 If P(z) = apz™ + ap_22™ ' + --- 4 a12 + ag, then lim P(z) = P(c) = anc”™ + ap_oc™ ' +--- 4 arc + ag.
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: . P(x) _ P(c)
Theorem 3 If P(z) and Q(x) are polynomials, and Q(c) # 0, then lim ——= = .
(¢) and Qz) © 2 Qe T Q)
Theorem 4 (The Sandwich Theorem) Suppose g(z) < f(z) < h(x) for all  in some open interval containing ¢, except
possibly at ¢ itself. Suppose also that lign g(x) = hgl h(z) = L. Then ligl f(z) = L.




