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Let / be a real function on a subset of the real numbers and let ¢ be a point in the
domain of f. Then fis continuous at ¢ if

li_lpcf (x)=f(c)

\

More claborately, if the left hand limit, right hand limit and the value of the function
at x = ¢ exist and are equal to each other, i.¢.,

lim f(x)=/(c)= lim f (x)

then /1s said to be continuous at x = ¢. %
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Continuity in an mten al
(1) 71 be continuous in an open interval (a, b) if 1 1t IS continuous at every

point in this interval.
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1) fissaid to 'be continuous in the closed interval [a, b]1if

T
#

® [ is continuous in (a, b)

o lm 7(y)=f(a)

x—a’

o Im fy=1(b) £— \
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Function f(x) Interval in which
— Jf is continuous
¢ L The constant function, i.e. f(x) =c¢

V2./ The identity function, i.e. f(x) =x R
@ The polynomial function, i.e.

fx)=a,x"+a x"'+.+ta x+a

4.lx—a| (-2 o0 )
\)Z',nisapositive integer (—o0 ,00 )— {0}
\/(p(x)/q(x),wbaep(x)andq(x)arc R-{x:q(x)=0]
polynomuals in x
7. sinXx, cos x R
lc n
Tyuo 8. tan x, sec x R—{(2n+l)5:nel}
é)ﬁv\ck‘.m 9. cot x, cosec x R-{(nt:ne Z}
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In their respective
domains

1e.. sin'x. cos ' x etc.




1, when x>0 [/
Thus, we havJﬁO, when x=0
L:I, when x <.

Clearly, its domain is R and range = {-1, 0, Il.
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STEP FUNCTION OR THE GREATEST INTEGER FUNCTION

If x € R then [x]is defined as the greatest integer not exceeding x.
For example, we have
[2.01] =2; [29]=2; [-1.3]=-2; [3]=3 and [-1] = -1, etc.

D(j —5 fakes Lt DPrtegen vale,

1

S‘éf.ﬁ Fun C76'0V) B:)X ‘ﬁun cﬁov\ / 6//—/: gm,,(;@_,.&
| T
Gunetest Trikegen

/ ,&;'O’J‘: L -3 / ‘C.W\O@“’”N




8. SMALLEST INTEGER FUNCTION (OR CEILING FUNCTION) For any real number x, we
define | x | as the smallest integer greater than or equal to x.

For example,
[637=7, [7.01]=8, [-6.1]=-6, [-29]=-2, [-3]=-3, [5]=5.
The function f:R €R: f(x) =[x |, x eR is called the smallest integer

function or ceiling function.
Clearly, domain(f) = Rand range(f) = L.
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9. POLYNOMIAL FUNCTION A function of the form

p(x) =apgx" + apx" '+ a,x™ 2+ .+ a, x +a,

whereay, ay, a,, ..., a,_q, a,arereal numbers,ay # 0

and n is a non-negative integer, is called a polynomial function of degree n.

Polynomials of degree 1, 2, 3 and 4 are respectively called linear, quadratic,
cubic and biquadratic polynomials.

Thus, (i) f(x)=ax + b, a #0,is a linear polynomial.
(ii) f(x) = ax*+bx+c, a#0,isa quadratlc polynormal

ﬂ

(iii) f(x) = ax +bx*+cx+d, a#0]isa cubic polynomial.
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Draw the graph of the modulus function f(x) =|x|.

r

x when x =20

f(x) =|x| =

=X when x <0

Some of the points on the graph are
(0,0),(-1,1),(-2, 2),(1,1),(2, 2),etc.

Joining these points, we get the
required graph.

K 4% yalo

fx| = ,
— X {-x < p
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Draw the graph of the reciprocal function f(x) = l
X

\/Cmﬁy, f(x) = ! is not defined at x = (. Some points on the graph
X
are (1,1), (-1,-1), (1/2,2), (2,1/2), v}

(—1/21 —2)1 (—21 —1/2)1 (1/31 3)/
(-1/31 -3)1(31 1/3)1 etc.
Joining these points, we get the y. - > ¥
required graph. Since f(x) = 1 IS an \
X

odd function, it is symmetrical about

- Yy
the origin.




Draw the graph of the step function f(x) =|[x].

G ATER
YA
As the definition of the function indicates, (2.2 (3. 2) W
1) 1) &

for all x such that -2 < x < -1,

we have f(x) = -2; | ol (I

for all x such that -1 < x <0, x= (1,0) X
we have f(x) =-1; (=1, -1)*—%(0,-1)

for all x suchthat0 < x <1, (-2, -2) '(_—10_2)

we have f(x) =0; I A

for all x such that1 < x <2, we have f(x) =1, and so on,
- —2when x €[=2, -1

-1 when x €[-1, 0] \/

ie., f(x)=| Owhen x €]0, 1[
1 when x €[1, 2|
and so on.

—

Clearly, the function jumps at the points (-1, -2), (0, -1), (1, 0),
(2, 1), etc.

In other words, the given function is discontinuous at each integral
value of x.
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x2

> Draw the graph of the function f(x) =+

X,

Here, the graph consists of three
parts. Some of the points of the
graph are (-31 9)1 (—21 4)1 (_11 l)r

1 1)(3 3 1
©0 (333 3on(23)
( 1

3, —), etc.
3
And, the graph may now be
drawn, as shown in the adjoining figure.
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when x <0
when 0<x <1

1/x, when 1< x < w.
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Discuss the continuity of the function f(x) at x = x =0, if

Clearly, f(0) (2x0+l)_@
i, 0 im £0+

[2(O+h)+1]-hm (2h+1)@
" =

h—0

h—0
B = lim [2(o-h)-1)]=1im(-2h-1)=@ ﬁ

Thus, lim f(x) # hm f(x) and therefore, hm f(x) does not exist.

x—0+ x—0-

g—

Hence, f(x) is discontinuous at x = (.
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e xer b €

— !

(e!/x -1
Show that the function  f(x) =4 \ A 11

| 0, when x =0

, when x #0

is discontinuous at x = (.

oo
L

V. i
Now, Jlrx:’nof(x) = lnm f(O+ h) = lnm f(h) = h—»o( 70y 1J< - —&W

— el/h 1 — — (-
=tim =3 €7/ _ tim e =(i- ;
h—0 1/n( 1 )\ h—o 1 ) -
e—l/h -1
And, Hm f(x)=Htm f(0—h) = Um f(—}) = Hm e 1/h 4 1)

(1 ) — >

L L7 -1)&” - ’
= a0 ( 1 2] -
I/h }
Thus, lim f(x) # hm f(x) and thereforé, lim f(x)d not exist.
x-»0+ x ~»0- x>0 ~
Hence, f(x) is discontinuous at x = Q.







e—-l C‘(k-t
Lt =Lt~ =-—1 #o=FC
x>0 x20

S0 = {'ﬂ’ *=

T2 , %73
Lt 0 = £ [+x = (43 =4
KDY KD~
Lt F(x) =Lt 7% = 7-3=4
*>3+ x> 3+

Adso, $(3) :.Q-f-l-)/zas =[t3=4

S, Lt F)=l 0 = F6)
[ A>3+

Resntt: 400 Covbinuodst x=3



4(0) = Lf” fo0 £ 13 Lokt viuous ot 2L=0
x

. 71\ .
F(x) = {Qs(é)’)(#o

o , X =o0
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$(1) = — , =1 Ex<p
-3 Lo <x <
Sx =4z | <z <2
|+ f(x) - (4 (—x") — -+ ‘ i
x2E)+ 7(-96-!} - | o /
] - "’)L
L SED)

Lt F£(x) = Lt (X)) =0

X2 0- = -rwé ‘cs,ad‘
[+ {-[x) - [+ 4x-3 =3 akt x=o0 .
w0+ NH>0 +

(« 46) =+ TE-IX =5/74

Lttt f(x) =Lt 4X-3 = 4.|-3 =/
)= |~ 2 [~

}(l):. Q.1 =3 = [ = €400

. %2/
= £ kot A xe=g
it T = (&£ 592 = 52492
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