Handout 1.3 Limits

Theorem 1 Basic Limit Properties

Let b, ¢, L and K be real numbers, let n be a positive integer, and let f and g be
functions with the following limits:

!erlf(x) = [ and lim g(x) = K.

The following limits hold.

1. Constants: limb—=2~
X—C

. ldentity limx=c¢

X—>cC

2
3. Sums/Differences: lirp‘(f(x) Lg(x)=LLK
4

. Scalar Multiples: Iirpc b-fix) = bL
X
5. Products: lim fix) - g(x) = LK
X—rC
6. Quotients: lim fix)/g(x) = LiK, (K # 0}
7. Powers: lim f(x)" = "
o
8. Roots: 1|m( U = VL
9. Compositions: Adjust our previously given limit situation to:

ll_ln fix) = L and !i_rn a(x) = K.

Then ll_rn g(fix)) = K.

Theorem 2 Limits of Polynomial and Rational Functions

Let p(x) and g(x) be polynomials and ¢ a real number. Then:
L. Jim p(x) = p(c)

: x_n:c% = %,whereq(c);éo.




Theorem 3 Special Umits

Let ¢ be a real number in the domain of the give~ function and ket n be a posicve integer. The
following limits ~old.

1. imsinx =sinc¢ £, limcescx = csec 7. lma* =a"(a>D)
i€ Ll e

7. Emcasx — ronr 5 limeecx — wone B. limlnx=In¢
Wb e A=

. imtanx = tan : = imox =4

3 Emuanx —tanc 6. lim cotx = cote 9. lim v'x = Ve

Theorem 4 Squeeze Theorem

Let f, g and h be functions on an open interval / containing ¢ such that

forall xin/,
fix) = g(x) = hix).

If
lim fix) = L = lim h{x).
then
lim g{x) = L.
X—+L

Theorem 5 Special Limits

. sinx 3. lim(1+x)* —e
1. ,!'-Ta == x_,o( )
s gl—=1
s 4. lim =1
Cx—D X R S

Theorem 6 Limits of Functions Equal At All But One Point
Let g(x) = fx) for all x in an open interval, except possibly at ¢, and let
1Ln1 g(x) = Lfor some real number L. Then

lim f(x) = L.

X=C




