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The Limit and Continuity of a Function (Laws, At Infinity, Special
Limits, Continuity Conditions)

Limits of Function Values

when studying a function: y = f(X)
the interest in the function’s behavior near a particular point ¢, not at c itself.
el € die pal g o0 Adadi (e ol yBY) die Al & sl Alada )
Evaluate a function at ¢ leads to division by zero which is undefined.
Ay e e Aad 058 Ay Jhea o axe dand ) 358 ¢ Aed die Al dad s
Example 1: How does the function behave near x = 1? 1 2l 2 3 Al o jpaii ca

=1
xr—1

xisall real numbersexcept x =1,i.e x #1 AV L Jamy aguy jia oS sl Y

Solution : f(x) =

O e (38 44y Hla aladiuly &) (e paldill dplus clilee (553

=1z x=-Dx+ 1

ANl Leza g2

f(x}=j;//lj{x+ 1}=x+ 1 for x# L.
y/]/

The graph sl of f 41l js the line y = x + 1 with the point (1, 2) removed
. Bead JS0 o lgan ) o5 Lghda o3 dlail)
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f(1) is not defined, can make the value of f(x) as close as to 2 by choosing x close
enough to 1 (Table 1).

G0 g A i () (San I (00) AlgiVla Ay e (0S5 A A (b X1 (0555 Leie
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Table1 xandy values

2

x flx) = J;_ll
0.9 1.9

1.1 2.1

0.99 1.99

1.01 2.01

0.999 1.999

1.001 2.001
0.999999 1.999999
1.000001 2.000001

Example 2 : Find the limit of the functiony = 2x - 1 when near «_s& x = 4,

lim(Zx —1)

x—4
Solution :

lim, ,,2x—1)=2%4—-1=7
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Notes : <aadl

1. lim f(x) = lim x = c.

X—>C X—>C

X dadi s il X L Al () 55 Latie

Example 3 : Find limit of f(x)=x when X near to 3

]iml f(x) = lm}{ x=23
2. lim f(x) = lim k = k

CalS Laga (351 1) Al Aal) oo ol (a3 5l ] Slha () Ailidad ge 5 ke A ) oS5 Laxic

.C a8
Example 4 : Find limit of f(x)=4 when x— -7 or x— 2
lim (4) = lim (4) = 4.
x——7 x—s2
. . 0, x=<0
Example 5 : Draw ~~_)functions p(x) = {1 0
. X =
solution :
Dol a8

X o ulS Laga 0 (55t U(X) A G iem o JBIX a5 Laxie 1 Y1 A1
X b il Loga 1 ssbasi U(X) Al a5 glosa 5) LSIX a5 Laie ;) A1)

¥
_Jox=<o0
: 1L x=0
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Example 6 : Draw functions ) x# 0
glx) =
solution : 0, x=10

O aa
X 550 g(X) A i (555 Y X e (585 Laic 1 1Y) A1
Sa s g(X) A G a5 s X e (5SS Leie ;A AN

0

Limits Laws <) ¢ g8
AL & gana e 3 oke o Al § Lagale & 555 Lagd Al gl Ay ae Ay pan (e 3 ke IS
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THEOREM 1—Limit Laws L) au ) 58 A8 agd Lot Jada Caid
If L, M, ¢, and k are real numbers and
lim f() =L and  limg(x) = M, then limit £(x) + limit g(x)
1. Sum Rule: lim(f(x) + g()) = L + Me—"
2. Difference Rule: .Ei_rﬂl(_f(_r} —gx)=L-M
3. Constant Multiple Rule: ii_rg(k “f(x)) = k-L
4. Product Rule: -ii_rg(_f(x) cg(x)) =L-M
5. Quotient Rule: lim ;% =L M=o
6. Power Rule: Ei_rg[f(_r)]” = L", n a positive integer
7. Root Rule: !l_rﬂm =VL=L"n a positive integer
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Example 7 : Find the following limit: lim(x® + 4x2 — 3)

X—>C

Solution :

lim(x* + 4x? — 3) = lim x* + lim 4x*> — lim 3

X—>C X—>C X—C X—>C

= 3+ 4¢3 =3

HW / Find the following limits:
1, imE T2 =1 2 lim V4 -3

] N
X ¥+ 5 A=

Infinity

Finite Limits 822l <l as X — +oo
o Lellae 8 asdll ) slaii Losie Al1al) o glus Cain gl 00 addin Uia Tae (00) 4l Sy Jidd Y
B33 g2aal) aidl) mren e

. 1
Example 8 : Calculate limit r]l,";(s * T)

Solution
. 1\ . 1
=54+0=35

Example 9 : Calculate limit  |jm Z

2
Xx——oo X

Solution : 3
fim ™3 = i av3eLL
r——oo X X——D0 -

lim 7V3+ lim 3+ lim

7V3-0-0=10
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Example 10 : Calculate limit  lim X t Sx = 3
X—»00 I+ 2

Solution : 0 5x2 + 8¢ — 3 5+ (8/x) — (3/xY
lim 5 = lim S
X— 00 3x- + 2 X—s00 3+ (2){1‘]
_5+0-0_5
34+0 3

HW Calculate limits:

lim ——— ' -4

Continuity Conditions

+ The function values in a laboratory connected as shown in figure, the curve
unbroken. 3 iwe L&l ey o Uadil o o Saie JSE jeda g lgan )y o3 piida (e Gl Ao gana
% This is mean continuous function s _yiue alla

s play important role in study of calculus and its applications.
gl 5 dglusall illeally 53 Cal,

L
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Example 11: which the numbers does the function f in Figure not

continuous? 8 yalisa yue Alall Jand A6 Y1 028 (4 (g

—_ (]
I

|:_ .

>‘:

Il
=
)

Solution : 0 bz 34
The domain (i.e x values ) of the function is the closed interval [0, 4]
4 5 0 Al 358 Gadas ) sane X af n
From the figure:
atx =1 , (jump discontinuity ;& s ¢l ) breaks in the graph
at x =2 (removable discontinuity 4l ) s ¢ Uasil) create a new function

and x = 4 (removable discontinuityall ) s ¢ Uail )

k]

Example 12 : Is the function f(x) = V4 — x> continuous over its domain [-2,2] ?

Solution : yes, it is right-continuous at x = -2, and left-continuous at x = 2.

y

y=71 4—=x2
2
/\\' )
2
7

=2 ]
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Example 13 : is the function U(x) graphed in the figure, continuous or not ?

€Y ol 5 _jaine U(x) A1l Ja

0
Solution :
It is right-continuous at X = 0, 3 i (el (1o
but in left- not continuous, it has a jump discontinuity at x =0
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