Aug. 18 Math 2253H sec. 05H Fall 2014

Section 1.6 Evaluating Limits: Limit Laws

Suppose

lim f(x) =L, limg(x)=M,

X—a X—a

lim(f(x)£g(x)) = LM

X—a

lim cf(x) = cL

X—a

lim f(x)g(x) = LM

X—a

fx) L

and c is constant.
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Example: Using Limit Laws

imec=c and Ilmx=a
X—a X—a

Evaluate
lim (x®43x) = 9N Xt o+ b 3y,
X—2 X 2 X272

fe XX+ 29\*—\ X

x> 2 X5 2
- A A~ X
' (1::1 x)(y“’” x) + 3 842

2 2(2) ¢+ 3(2) =4+ =10
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Example: Using Limit Laws

imec=c and Ilmx=a

X—a X—a
Evaluate
lim SX—=2 b o= X3
x—-3 X+5 b a00 - 9\'\ X+ S
X=9-3 3
| I V) JLEN S
S %x9-3 _ '\\ : 3"\3 X + xs-3
— - — - -
LSS X+ S &
X3 : -2+ S : D

4(24’0
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More limit laws:

lim (f(x))" = L"

X—a

lim {/f(x) = VL (if this is defined)

X—a

If f(x) is a polynomial or a rational function, and a is in the domain of f,
then

lim f(x) = f(a).

X—a
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Evaluate
Recott Prat
lim &/x
x—8 }u\ X = 7

¥ ¢
- b
= 3i o X

:ZE:Z
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Evaluate U«

lim u+1
u—4 US — 212

U+) .S

[ -

\ +\

fo: 35

b' N S‘K JOMJ‘V Q(‘ ‘97,

M) - S

flo- Boaut Gu-31

s
3L
15 el deked
L{ S &»"’ JQ("\Q“A
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More Exotic Limits: Evaluate

Theorem: If f(x) = g(x) for all x on an interval containing a, except
possibly at a, then

lim f(x) = lim g(x)

X—a X—a

provided this limit exists.

This means that we can use some algebraic techniques to evaluate

limits. If f is too tough to handle, perhaps we can find a function g that
is somehow more manageable.
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More Exotic Limits: Evaluate

2 (x-2)(x¢2)
X4 -
24 Lo gb‘)z X -2 X-=
)I(Ian X —
for X212
fe (y-l)(xfi Q(-z)(xﬂ) . N+
or D =
. Y+ (0 gz X¥L o
= L=~ ¥+
X 2 f?()()'* %(,() GN" pri} X+2
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Evaluate
J}\l'\ "L_

|
’ — - 1
im (11 ) B 7 Cas O C
r—o\r ré+r C20
R S im |
- r-0 - 25/_/,
- e (MO
(g a0

bf\@\f J'I»'M-zwk\;) LovH«\, o Lﬂ\éef'&"ﬂ).

TrD Ur."\'\v\§ -\/\\.\,J\&Fuenq &S Ona_ p“k-bw‘.

L \ : .9""-\ LU ,.L-—B
b (( B r2+r>' 36 (F r(c+1)

=0
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Perhaps we need more...

gin}) 62 sin %
- po NVA’L‘O‘S -\'kuf ‘\CN‘ b-n\\

—Ccc\\l'\’qxf— -\—c\)m; Lkls

Do
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Squeeze Theorem:

Theorem: Suppose f(x) < g(x) < h(x) for all x in an interval
containing a except possibly at a. If

Jm 1) = lim ) = L

then
lim g(x) = L.

X—a
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Squeeze Theorem:

— hix)

glx)

i

Figure: Graphical Representation of the Squeeze Theorem.
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Example

. 1
lim 62 sin —
6—0 0

: Evaluate

L 4 (0 6" S -
Pecoat

s 1€ |
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