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Information ut Limits from Stew ion 1.4

MATH 2301 (Barsamian)

Limit Laws

Suppose that ¢ is a constant and the limits Lim f(x) and lirré g(x) exist. Then
1 lim([f(x) + g(x)] = lim f(x) + lim g(x)
2. lim[f(x) = g(®)] = lim f(x) = lim g(x)
x=a x-a x=q
3. limcf(x) = clim f(x)
xX=a x—a
4. im[f(x)g()] = lim f(x) - lim g(x)

5 i L&) Mm@

_— X

T x-ag(x)  limg(x)

6. lim[f G = [lim £(0)]”

iflimg(x) #0
x—a

7. imc=c *
X—=a

8 limx=a
X=a

9, lim x™ = a™ when n is any positive integer.
x-a

10. lim ¥x = %@ when n is any positive integer. (With the additional requirement that if n

x—a

is even, then a must be positive. Thatis,a > 0.)
11. Lll‘!cll Vix)=" llrrtlz f(x) when n is any positive integer. (With the additional

requirement that if n is even, then lim f(x)must be positive. That is, lim f(x)>0)
x—=d -

Direct Substitution Property

If f is a polynomial, or if f is a rational function with the number a in its domain, then

lim £ (x) = £(a)

Missing Theorem About Limits of Ratios
if lim f(x) and lim g(x) exist, with lim f(x) # 0 and lim gx) =0,
x—=a x=a X—Q x—a

then the ordinary limit lim ;—8 does not exist (using the ordinary definition of limits).
x=a

(This situation gets revisited in Section 1.6 when we study limits involving infinity.)



Missing Terminology About Certain Kinds of Limits of Ratios:

f(x)

. _ . _ N Co TR .0, ,
If J]cl_l;ll f(x)=0and chl_r}}I g(x) = 0, then the ll_l’ltlz prangs said to be in  indeterminate form. .

It is not possible to say whether the limit exists, and what its value might be, without first

somehow converting the limit to an equivalent limit expression that is not in indeterminate form.

Useful Fact
If f(x) = g(x) when x = q, then chlrralL f(x) and }cmé g(x) match.

That is, either lim f(x) = ’lcim g(x), or both limits do not exist.
X—=a —{1

Theorem [2] (The One-Sided Limit Test)
The limit chl_l:r; f{x) = L ifand only if f passes this three-part test.
1. The left limit xllré]- f(x) exists.
2. Theright limit ,,-]_i,T+ f(x) exists.
3. The limits in {1) and {2) match, with common value L. That is, JLT- fx)=L= x]l»ry+ f(x)

O

Theorem [3] About Limits of Two Functions Where One Function Is Bounded by The Other

If f(x) < g(x) when x is near a (except possibly at a), and if the limits ch]rrr.lt f{x) and chl_l”l;ll g(x) exist,

then

lim f(x) < lim g(x)

Theorem [4] The Squeeze Theorem
If f(x) < g(x) < h(x) when x is near a (except possibly at32158 a) and
jlcl_r’rll1 fx)=L= chl_l'.I;lI h(x)
then
lim gx)=1L

Equation [6]
sin@

jm =g =1



3
[EX’“"\N( 5] (r"/lﬂi‘u?) [Evawyra- 7-7) @@
ﬁp 7%" - —-"'"'—’X?;?y p“"/ A“ Q"‘/ 441 Fre b p laws

X=3x=y "’
T — .
Do §6\ = S XX L 4 Vi) . 2414) -2
X X2 X ‘3)("7 xX~>2 (X#)(x-4) W 3
r e Ry woth ot Dot
e %/f(f/tw\ K TC.@) Nt“'b\“i&f "
i~ Al n
Dtrébr{n;)
é)rap(/fj
l\ . C/l/\ fnh X=2
)Y\I\H MaPhs Fhe resalr Hrut e ?ﬁ (A ,_—_Kmk 17

— I 9\' mtd.pg



