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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 c, not at c itself.
g ¢ ie aily 6 Akl (e Gl 5BY ie A o gLy LaiaY)
Evaluate a function at ¢ leads to division by zero which 1s undefined.
Adppre e Aal 5N gV e o dae el o ¢ Al die Al Aad Qs
Example 1: How does the function behave near x = 1?7 1 2221l 3 dllall (o pati Cas

x2—1
X —

X is all real numbers exceptx =1 ,ie X #1 WY b hay gy jhia oS il oY

Solution : f(x) =

~

x*=1= x=-Dx+ 1D

ANl Lgaza g2

- D(x + 1)
X

flx) = /r =x+1 for x#1.

The graph sV of f 4lAl is the line y = x + 1 with the point (1, 2) removed
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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).
O A8 A U0 o)) (Sae S (00) AilgiVle dd g jpa e (S5 Al A (8 x=] (S Ladie
(2.000001) 25 ANl 4y 5548 clllia (4S5 (1.000001) (25 2l

Table 1 x and y values

x Foo) = 2= 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 function y =2x - 1 when near @8 x =4,

lim(2x —1)

x—4
Solution :

Iim(,42x—1)=2%x4—-1=7

T ey dal & 4 e x Aal Qi Ladie :]imit Alall ea
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Notes : claad

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

X—C X—C

X dait sa Ul X dada dlall () <5 Larie
Example 3 : Find limit of f(x)=x when x— 3
lim f(x) - limx =3

X—C x—3

2. lim f(x) = lim k = k.

X=—>C X=—>C

CuilS Laga (350 1) 400N Lasal) ga &N a3 5l 1 e (@8) 400G dai e 3 ke Al 4S5 Lavie

.c a8
Example 4 : Find limit of f(x)=4 when x— -7 or x— 2
‘_lin_17 (4) = lim’ (4) = 4.
Example 5 : Draw ~= lfunctions /() = {(l) : ; g
solution :
2 OdHlh s

X es\étlulSLAé_a Og:@u(x) Al pla jaa e JEix e:\SUJSSLAm s Y Al
X ol QilSlage 1 gsbiu(x) Al Gli jiia gslue 5) HSIX A (S5 Laaie ; 460l A
{50

ueky=\

—

ux)= 0
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Example 6 : Draw functions L
glx) =

solution : 0,
: Ofill aa

l/XLf,}mg(X) alall ola }ngMYquﬂm ;L;l‘,‘)”il\.ﬂ\

)Laéijﬁg(x) Al s ‘)ML"SJM X 4al 4S5 Laaie - 4l ddlal)

——— 0

- o0 2 05@
Limits Laws <blad) Gl g
ALl & gana (e 3 e ga Al 5 Logile & 55T Lagd ) la Als ae Ay paa (ge 3 )l CailS 1
ALl 1S 5 J)sall i Juals ()5S Legd el gla dlls 84 5 jme Ala (e 5 jle S 1D

THEOREM 1—Limit Laws
If L, M, ¢, and k are real numbers and

lim f(x) = L and lim g(x) = M, then

X—C X—C

1. Sum Rule: \l_ijl(f(_r) +gx)=L+M LG a5 55 A8 agd Jasd Jada Caal
2. Difference Rule: .!,i_[H.(-ﬂ"‘) —gx)=L-M

3. Constant Multiple Rule: \hﬂ}( k+f(x)) =k-L

4. Product Rule: ‘l_i_r,l}‘(f(.r)°g(.\‘)) =LM

5. Quotient Rule: !133 ;:—:: = % M#0

6. Power Rule: lim [ f(x)]" = L, n a positive integer

7. Root Rule: lim Q/m =VL=L"na positive integer

X—>C
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Example 7 : Find the following limit: lim(x® + 4x% — 3)

X—C

Solution :

Iim(x® + 4x2 — 3) = lim x°> + lim 4x2 — lim 3

X=»L X—C X—C X—C

=3+ 4c2 -3

HW / Find the following limits:

i imEt X =1 5 lim Va2 - 3

) ST
X—>C X 5 R

Infinity

Finite Limits as x — +o0
o e 8 asll 5 5lai Laxie A1l & gl Cia ) 00 aniig Uiiia 13ac (00) 4D 3a ) Jiad Y
B3 5aa4l) e:\il\ EYEN Lalaa
; 1
Example 8 : Calculate limit _\.hﬁmx(s *+x )

Solution

Iim (5 + %) Iim 5 + lim l,(
X=—>» 00 = X—» 00 X=—»00 °
=54+0=S5

Example 9 : Calculate limit lim 77\:’3

x——00 X°

Solution : , -
lim T2 = lim V3L

I—»—x X X=—>=—00

N

. - e
lim TT\/.i' lim i lim <
X—>—00 X——=00" X—»—00 "

=7V3:0:0=0

¢ | p—
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Example 10 : Calculate limit  lim Sx° +’ 8x — 3
x—o0  3x° + 2

Solution : ol d T 5+ (8/x) — (3/x%) ( K ) 55 p 51 e )
X— 00 3 + 2 X—»00 3 + (2/\2)
=2+0-0_>5
3+0 3

HW Calculate limaits:

Continuity Conditions

¢ The function values in a laboratory connected as shown in figure, the curve
unbroken. SJALLALM‘&&%‘ U}JJLTIA_\ALM*LJLG_AA&J?S SIEN L}AQ\_}L}J&.“,W
+¢+ This is mean continuous function 3 _jiwe alls

¢ play important role in study of calculus and its applications.
Lo, Lkuaal) Clilaally 53 anl

> I
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Example 11: which the numbers does the function f in Figure not
continuous? 8 paiea e A Jasd A6 Y1 028 (e g

.\.

y=f(x)

2} 0/\'

14 o—— )
— Py

o

! 1 1 1

Solution : 0 1 2 3 4

The domain (1.e x values ) of the function is the closed interval [0, 4]

4 5 0 Al il Gaas ) sane X ol e
From the figure:
atx =1 , (jump discontinuity )& s ¢ Usail ) breaks in the graph ST, & —
at x =2 (removable discontinuity 4l ) ¢ sil) create a new function =

and x =4 (removable discontinuitydll ) s §Uasil )

o Y

Example 12 : Is the function f(x) = V4 - y* 1s continuous over its domain [-2,2] ?

Solution : yes , it 1s right-continuous at X = -2, and left-continuous at x = 2.

o
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Example 13 : 1s the function U(x) graphed 1n the figure, continuous or not ?

Y ol 5 e U(x) alall Ja

Solution :

It is right-continuous at X = 0, 3_jalue (el (1o j =/ y AP =2

but in left- not continuous, it has a jump discontinuity atx =0 < & , /2 O

1) sl (a8 i“‘-’“‘)w o kel e
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