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-: Continuity :-

Definition :- Let f(x) be any single valued function of x and x = a be a
point in the domain of definition of the function. f(x) is said to be
continuous at x = q, if

lim f(x) = lim f(x) = f(a)
Or, lim f(a+ h) = f(a).

» The polynomial function is continuous for all real values.

> The functions e* , sinx, cosx are continuous for all real x.

» The function log, x is continuous for all positive values of x.

» The functions cot x, cosecx are continuous for all real x
other than x = nm,where n is any integer.

» The functions tan x,secx are continuous for all real x other

than x=(2n+1) g,where n is any integer.

> If the functions f(x) & g(x) are continuous at x = a, then the
functions f(x) + g(x); f(x) —g(x);
f®)-g(x) 5 L5 (When, g(x) # 0} & f(g(x)) are also

continuous at x = a.




Prove that the function f (x) = 5x - 3is continuousatx = 0, at

X ==-3andatx = 5
Given f(x) = 5x -3
At x=10

f(x) is continuous at x=0 if

lim f(x) = £(0)

L.H.S

lim f(x)
= lim (6x — 3)
x—0
Putting x=0
=5(0)-3

= -3
Since LH.S =R.H.S

« lm f(x) = f(0)
Hence, f is continuousatx = 0
Atx=-3

f(x) is continuous at x=-3 if

lim £() = £(=3)




L.H.S

lim f (x)

= lim (6x — 3)
X—3

Putting x=-3
=5(-3)-3

= -18
Since, LLH.S=R.H.S
w lim fx) = f(=3)
Hence, f is continuous at x = —3
Atx =5

f(x) is continuous at x =5 if

lim f(x) = £(5)

L.H.S

lim f(x)

xX—5

= lim (5x —3)

x—5

Puttingx =5

=5(5)- 3
= 22




Since, L.H.S=R.H.S

»lim f() = £(5)

Hence, f is continuous atx = 5

Thus the function is continuous at

=0 aty ==F8atyx =5

2. Examine the Following Function for continuity.
fix)=x-5

flx)=x-5

Since x— 5 is a polynomial.

-~ f{x) is defined for every real number c.

Let us check continuity atx=c¢

f(x) is is continuous at x = c if

lim f(x) = f(c)
LHS

lim f (x)

=limx-5

X C




Since lim f(x) = f(c¢)
X—=C
So, fis continuous for x = ¢, where c is a real number

.« fis continuous for all real numbers

Hence, f is continuous for each x €R

3. Examine the Following Function for continuity.
fx)=|x - 5|
fix) = |x — 5]

(x = 5), xX25
—(x—5), x<5

Since we need to find continuity at of the function
We check continuity for different values of x

* Whenx=5

* Whenx<5

* Whenx>5

Case1:Whenx=5 Since there are two different

f(x) is continuous atx = 5 functions on the left & right of 5,

if LH.L= R.H.L= f(5) we take LHL & RHL .

o lim fG) = lim, () = £(5)




LHLatx — 5

lim f(x) = llm f(5-h)

X—>5" h—0

= lim — ((‘3 —h) — '3)

h—0

—hm —(=h)

h—-0

Hence, LH.L=R.H.L= f(5)

~ f iscontinuous at x =5

Case 2: Whenx<5
Forx <5,

f(x) == (x=5)
Since this a polynomial
It is continuous

=~ f(x) is continuous for x< 5

RHLatx— 5

lim f(x) = hm f(5+ h)

X35

=lim ((5 + k) - 5)

=lim h
h—=0

=0




Case3: Whenx>5
Forx =15,
f(x) = (x = 5)
Since this a polynomial
It is continuous
=~ f(x) is continuous for x > 5
Hence, f(x) = |x — 5] is continuous at all points.

i.e. f is continuous at x € R.

4. Examine the Following Function for continuity.

Flx)=——,x#5

x =5
atx =5, f(x)is not defined.

Let us check continuity at x = ¢, where x # 5

f(x) is continuous at x=c¢, x #5 if

lim f(x) = £(c)
LHS
lim f(x)




Since lim f(x) = f(c)
X—=C
fis continuous for all real numbers except 5

~ f is continuous at each x € R - {5}

X i<l

* |Is the function f defined by f(x) = {5 ifx>1

contintiousatxy = 0 At = 12t = Z ?

x ifx=s1

Given f(x) = {5’ ifx>1

Atx=0

Forx =0,

f(x) = x
Since this a polynomial
It is continuous

= f(x) is continuous for x=0




Atx=1
f(x) is continuous atx =1

if  LHL= RHL= f(1)

if  lim f(x) = lim f(x) = f(1)

Since there are two different

x, ifx<1 functions on the left & right of 1,
5 ifx>1

-

we take LHL & RHL .

LHLatx— 1 RHLatx— 1

;}LT— f(x) = llllga f(1-h) lim f(x) = ]l]n}?) f(1 + h)

x—1t

=lim (1 —h) =lim 5
h—0 h—0

1=0 =5

=1
Since L.H.L# R.H.L

f(x) is not continuous at x =1




Atx=2
Forx=2,
f(x)=5
Since this a constant function
It is continuous

= f(x) is continuous for x = 2

Find all points of discontinuity of f, where fis defined by

x| +3, ifx<-3
f(x) = —2%, i ~3<x<3
6x + 2, if =3

Since we need to find continuity at of the function

We check continuity for different values of x

When x < -3
When x = -3
When -3 <x<3
When x =3
Whenx >3




Case 1:Whenx<-3
For x <=3,

f(x) = x| + 3

f(x) = -x + 3 (As x < =3, x is negative)
Since this a polynomial

It is continuous

-~ f(x) is continuous for x < -3

Case 2: Whenx=-3

f(x) is continuous at x = —3 Since there are two different

if LHL= RHL= f(=3) functions on the left & right of
-3, we take LHL & RHL .
if lim_ f(x)= lim, f(x) = f(-3)

x—=3 x—-3%

LHLatx — -3 RHLatx — -3

lim f(x)= Ilim f(-3 - h) XLiEn3+ f(x) = }lli_r}(l) f(-3 + h)

X—>=3" 1—0

= llllgtl) (|I-3 — h| + 3) = llllwr)r(\) —2(—=3+h)

=|=F~<0] 3 =lim 6— 2h
h—0
= |-3]+3

=3+3

=6
& f(=3)=|-3]+3

=3+3




Hence, L.H.L=R.H.L= f(=3)

~ f is continuous at X = —3
Case3:When-3<x<3

For-3-<x+<a3,
f(x) = -2x
Since this a polynomial
It is continuous
=~ f(x) is continuous for -3 <x< 3

Cased4:Whenx=3

fix) is continuous at x = 3 Since there are two different

if LH.L= RH.L= £(3) functions on the left & right of 3,
we take LHL & RHL .
if lim f(x)= lim f(x)= f(3)

x—3" x—3t

LHLatx — 3 RHLatx — 3

lim f(x) =}Iin’r1) f(3-h) lim f(x) = flmé f(3 + h)

X—3" x-3t

= 11111:% —2(3-h) = ]1]1_1}1] 6(3+h)+2

=lim —6 + 2h =lim 18 + 6h + 2
h—0 h—0

=-6+0 - lim 20 + 6h
h—0

-6
=20+0

=20
Since LH.L# R.H.L

f(x) is not continuous at x = 3




Case 5: When x> 3
Forx >3,

f(x) =6x + 2
Since this a polynomial
It is continuous

=~ f(x) is continuous for x > 3

Hence, f is discontinuous atonly x =3
Thus, f is continuous at all real numbers except 3.

f is continuous at x € R — {3}
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