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Math 101 



Continuity at point

Use the following graph to fill the tableExample 1:

Graphically 

Point discontinuity

Point discontinuity

Jump discontinuity Infinite discontinuity

Continuity 

Jump or 
break

Hole

Vertical Asymptote 
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: A function f is continuous at a

if its graph has no hole or break at a .

otherwise , we say that f is discontinuous .

• We will classify such discontinuities as :

point , Jump and infinite .
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ةلازلإل لباق لاصفنإ

 ریغ لاصفنإ
ةلازلإل لباق

ةلازلإل لباق لاصفنإ

يزفق لاصفنإ

يئاھنلا لاصفنإ

Discontinuity: 

Example 2:

Algebraically 

•

- - - - - -
. O

. A function f is continuous at a iff

1 .
Fca ) is defined

2 .
Iim f ex ) exist
x → a

3. him f Cx ) = fca )
x - sa

-

A function f fails to be continuous - at a

if one or more of the following conditions

holds :

10
.
If Fca ) is not defined .

20. If I im f Cx ) doesno#xist
x → a

•
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• him f- Cx ) = IN
× -2 a

50. If him feel ¢ f La )
x → a



Determine whether the given functions are continuous at 
a=1

Example 1: 

Faa = 22+2×-34-1

fu , =
(132+24)-32 = So undefined .

1- I
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F has
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Discuss the continuity of the following function at the given 
number

Example 2:

Exist 
and 
equal

Exist but 
not equal

9 Cx ) )
Ntl g X S2

2X - I g X > 2

f (2) undefined
.

i. f is discontinuous at x=2 .

f has removable discontinuity

h =/
& t I ' 4<2

f =/
Otl , XL 2

2X - I g 432 20+1 g 432

1) FC 2) = 2523-1=3 1) FC 2) = 2523-1=3

2) I,in→zfCXI = tizz ,

Htt =3 2) xlingzfcx I = Ying
,

Otl =3

Iim f G) a him 2×-1=3
lim f- CX) = him 2Xe1=5
x→2+ X→zt

x→2t x→zt

i.
lying fun =3 i. tizz f CD DIVE

3) line f Cx) ⇒ 3 ⇒ f (2) : . f has Jump discontinuity
X -22

: . f is discontinuous at a 2



Find the value of a that makes the given function 
continuous 

Example 3:

 

G- ihcxhf
. ' ¥9

6 94=9

heal = 6 = lim had
x - sa

XZ - 92
=

him
- [ so x factors , ]

x → a x - a

= him CX -4A C Xta )
x → a

-

eat

= him Xtq = 29
× → a

⇒ 6=29 ⇒ a= 3

1) -

f G) = {
5%-2

, X z 2

ax42 g
2122

• f is continuous at X=2 iff lying
,

fcx ) = f Ca )

④ -
f (2) = 5cm - 2=8

② -
lim f Cx ) = him L SX - 2) =

552 ) -2=8×-22-1
x -32-1

Linz .

f
= lying

, +
9×2+2 = a (2) 2+2=491-2

• Linz f Cx ) exist if 't Izz ,
f- Cx ) slings .tk )

49+2=8 ⇒ 49=6 ⇒ a=§=3q


