Week # 05
PdlContinuity of Different Functions

Continuity of different functions :-
A function “f” is said to be continuous at a

o _n

point “c” if the following conditions are satisfied.
1. f(c)is defined

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

Condition for Continuity :-

If f(x) is any given function and we have to find the
continuity at x = c then,

L-H—-L=R-H-L= f(c)

Jimf(e—h)="limf(c+h)

Then the function will be continuous otherwise not.

(M Questions :-

» Discuss the continuity.

1
x2+3

1. f(x)= , —4d<x<T7.

Sol : —

1
f(x) T x243
Condition 1:-

f(c) Is defined.

Suppose x = ¢ = 0 then,

f(x) = —

(0)2+43




f(0) =3

Condition (1) is satisfied.

Condition 2:-
lim f(x) is defined/ exist.
X—C

Now Apply the Limit
11m f(x) =

(0)2+3

Condition 3:-
lim f x) =f(0)
1_1
3 3
L—-H—-S=R—-H-S
Hence it is Continuous.

2. f(x) = , —71<x<4 x+-3

x2 2x—15
f(=3)=2

Sol'—
f(x) =

x2 2x—15
Condition 1:-
f(c) is defined
Already given that f(—3) = 2

Condition 2:-
lim f(x) is defined/ exist.
X—C

Now Apply the Limit

—3+3
Jim fO) = 5 > =




It % form then by factorization

+3
hm f(x) - x2—5x+3x 15

+3
hm f(x) x(x— 5)+3(x 5)

Y _ x+3
Am f) = 5@ =5

im 70 =2
x> (3) (x - 5)

_ 1
i, f(x) = (x —5)

Apply the Limit
1

Condition 3:-

lim f(x) = f(c)
xX—C
S 2
3
L—-H-S+R—-H-S
Hence it is discontinuous.

. f(X)—m , 0<x <5,
f)=1
Sol: —
f(x) _x2 8x+12

Condition 1:-
f(c) is defined




Already given that f(2) =1

Condition 2:-
lim f(x) is defined/ exist.
X—C

Now Apply the Limit

. _ x2-4 _ 2)2-4 A- A .0
,11_{121 flo) = sz (2)2-8(2)+12 => ZZM =9 igm

It % form then by factorization

lim f(x) = _ x4
X2 T x2—6x—2x+12

li x2-22
) fl) = x(x—6)—2(x—6)

lim f(x) = —MOHZ)
xX-2 M(X_G)

_ _(x+2)
W0 =56
Apply the Limit
_(2+2) 4

“Z-6 (=»

£
A
-1

Condition 3:-
lim £ () = ()
-1+#1
L—H—-S+R—-H-S
Hence it is discontinuous.




X_4r —1<XS2
Cfx) =1 f(2)=-2, X =2
X —6, 2<x<5

Sol: —
This function is called piece wise function.

Condition 1:-
f(c) Is defined

Already given that f(2) = —2

Condition 2:-
For Left hand Limit

hlir;n_f(x—él) =>2—-4=>-2

For Right Hand Limit

- 2 _ ) =~ 92 _f o~
hl_lg}ff(x 6) =>2°—6=>-2

L-H—-L=R—-H-L

Condition 3:-
lim f(x) = f(c)
X—C
—2=-2
L—H—-S=R—-—H-S

Hence it is continuous.

x3-1

f(X) T Xix—z

, 0<x<2, x+#1
f=1

Sol: —

x3-1
x2+x—2

f&) =




Condition 1:-
f(c) Is defined

Already given that f(1) =1

Condition 2:-
lim f(x) is defined/ exist.
X—C

Now Apply the Limit

. o ox3-1 . (@3-1 1/— 1/
;1_r>r11 fx) = ixz (1)2+1-2 => 1P 21=7

It % form then by factorization

lim f(x) = 1

x—1 x2—x+2x-2

0
=> form

(x=1)(x%+(x)(1)+1?)
x(x—1)+2(x-1)

lim ) =

j}/f)(x2 +Xx+1) > lim f(x) > (x%+(x)+1)
(=T (x + 2) x-1 (x+2)

Jlim f(x) =

Apply the Limit

(1?4141
(142

Condition 3:-
lim £ () = ()
1=1
L—-H—-S=R—-H-S
Hence it is continuous




X_4r —1<XS2
X —6, 2<x<5

Sol: —

Condition 1:-
f(c) Is defined

Already given that f G) =1

Condition 2:-
For Left hand Limit

lim f(x) => lim(x) => -
x—>5 - x=3

For Right Hand Limit

. : 1 2-1 1
xl_l,rf‘l*f(X) => xl_l)rll}_(l—x) =>1=2=>— =>-
2 2

L-H—-—L=R—-H-L

Condition 3:-
lim f(x) = f(c)
X—>C
11
2
L—-H—-S+R—-H-S

Hence it is discontinuous.

Condition 1:-




f(c) Is defined
Already given that f(0) = 2

Condition 2:-
For Left hand Limit

limf(x) => lim(2—-x)=>2-0=>2
x—0~ x—0~
For Right Hand Limit
xgrglf(x) => xl_l)%}_(z +x)=>2+0=> 2
L-H—-—L=R—-H-L

Condition 3:-
lim f(x) = f(c)
X—C
2=2
L—H—-S=R—-H-S

Hence it is continuous.

x> -1, x>1
8. f(x) = 0o , x=1
1-x, x<1

Sol:

Condition 1:-
f(c) Is defined

Already given that f(1) =0

Condition 2:-
For Left hand Limit

limf(x) => lim(x?-1)=>12-1=>0
x—->1" x—1"

For Right Hand Limit




x1_1>rlr_1+f(x) => xl_l)If_}(l—JC) =>1-1=> 0

L-H—-L=R—-H-L

Condition 3:-
Lig f(x) = f(c) ecturer: Mr. Asad Ali
0=0

L—H—S=R—H~—S omposed By: Ahmad Jamal

Hence it is continuous.
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