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Section 1.6 Calculating limits using the limits laws

Theorem. (Limits Laws) Assume that

lim f(z) and limg(x)

r—a r—a
exist. Then,
1. Sum Law ;1_1;1} [f(z) + 9(z)] = Jim flz)+ l&_r}r(lzg(z)
2. Difference Law lim [f(z) - g(z)] = lim f(z) — lim g(z)

3. Constant Multiple Law i_l_l’l"lz [cf(x)] = cll_lg f(z), where, ¢ is a constant.

4. Product Law lim [f(z)g(z)] = lim f(z) - lim g(z)
lim f(z)
5. Quotient Law lim f@)] _ g4 provided that lim g(z) # 0
z-a | g(x) :}1_% g(z) T—a

Some of the following laws can be derived from other laws (e.g, laws 6, 9) or by illustration

(e.g., laws 7, 8).

Theorem. (Further Limits Laws) Assume that ;1_133 f(z) exists. Then,

6. lim [f(2)]" = [lim f(=)]"

I—a

7 8 limec=c¢
r—a

8. limz=a
—a

9. limz"=a"
r—a

10. lim T = {a, where n is a positive integer, and if n is even, then a > 0

T—a

1. lim Yiz)= (/il—l»lel; f(z), where n is a positive integer




