Limit Laws from Section 1.4

Suppose that lim f (x) and limg(x) exist. Then

X—a

X—a

Limit Law 1: | lim[ f (x)+g(x)]=lim f (x)+limg(x)
Limit Law 2: | lim| f (x)-g(x)]=lim f (x)-limg(x)
Limit Law 3: | If ¢ is a constant, then lim[ cf (x) | =clim f (x)
Limit Law 4: IXILT;[(f(x))(g( ))] (Ilm f (x))(hﬂ;g(x))
N _ f(x) lim f (x)
Limit Law 5: | If limg(x)=0, then lim X od
o) =0, 1en I g 50 = lima ()
Limit Law 6: Iim[( f (x))n} = [Iim f (x)}n where n is a positive integer.
Limit Law 7: | If c is a constant, then Ixirr;1 c=cC
Limit Law 8: | limx=2a
Limit Law 9: | If nis a positive integer, then IXm; x"=a".
e Ifnisa positive odd integer, then lim4/x = ¥a
Limit Law 10: _ N _ e _
e If nisapositive even integer and a > 0, then limyx =4a
* Ifnisapositive odd integer, then limy/f (x) = /lim f (a)
Limit Law 11: o
e Ifnisapositive even integer and lim f (a)> 0, then Ilm\/f o/lim f (a)

Direct Substitution
Property:

e If f isapolynomial, then lim f (x)= f (a).

e If f isarational function and a is in the domain of f, then lim f (x): f (a).

Fact from p. 38:

If f(x)=g(x) forall xsuchthat x=a, then lim f (x) and limg(x) will agree. That is,

X—a
If one of the limits exists and has value L, then the other limit exists and has value L.
e |f one of the limits does not exist, then the other limit does not exist.

Theorem 2: | fim f (x)= L if and only if (fim f (x)= L) AND( lim f (x)=L).
If f(x)<g(x) whenx isnear a (except possibly at a), and if both lim f (x) and
Theorem 3: e

limg(x) exist, then lim f (x)<limg(x).

X—a X—a X—a

Squeeze Theorem:

If f(x)<g(x)<h(x) whenxis near a (except possibly at a), and if both lim f (x)=L
and limh(x) =L, then limg(x)=

X—>a

Fact #5 from p. 42:

IimSin—w)
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