
 

Lecture14

Sometimes even the strategiesmentioned in the previ
Ous lectures are not useful In such cases we will

have to use other results

The SqueezeTheorem SandwichTheorem

If fca gin and hca are functions
such that a

hen
f case gone hee

around a and g
him f ca L him hee fca
z a x a

then leon goes L As the graph indicates
x a we just need fcasegcakhca

around a

Remarry This theorem is very useful for calculating
limits involving sine and cosse as
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6g find him sink
2e A 22

Sol Since IE Sina El p 1 z sink I
se Z se 22

Thus in the statement of the squeeze theorem

f ca izz gcse Sink and her I
22 22

now him 1 0 him I
z a 22 2e R2

0 him sense
se 0

Continuity

Intuitively a function 8 continuous if we can

draw its graph without removing the pen from
the paper

fan
continuous

foe discon
timeous



Formally A function fca 8 continuous at x a

if 1 f ca exists

2 Lim f Cr exists
se a

a

If I 8 an interval then we say that f is continuo
us on I g it is continuous at each pointof I

If I a b then we mean him f Cx fca and
K a 1

he'm f Cx fCb
z b

Eg polynomials logarithms exponential sins and
aesa are all continuous functions

e n Consider the graph of fin given below
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We observe
f cu is discontinuous at

1 N 3 limit DNE

2 a L limit DNE

3 x 3 f 3 DNE

U x 4 Ligny fCa exists and f 4 exists but

him foe flu
se 4

Joe is continuous everywhere else in E 5,53

This example will help in understanding different
typesof discontinuity
There are 3 typesof discontinuity

I If LinnafCa exists but alignafcast fca it is

a removable discontinuity I fan
Thus fCa DNEoralimafentfca

2 If both lim f en and lim fen exist and are
se a se at



finite BUT are not equal then it is a jump
discontinuity

L

3 If him feel ta or him fen I then it is
x ee se at

an infinite discontinuity

Thus in the previous example we have the

following type of discontinuities
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1 him for to infinite discontinuity at a 3
K z

2 himfans_4 and him for I D LHL f RHL
n I N It

jump discontinuity at a L

3 f 3 DME removable singularity at 2 3

g him f an 2 2 m fee But f 4 3
N y n y1

Thus removable singularity at 2 4

E.g Sketch fan 2 j se e 2
2 if 2 2
Hi c
2
N

where is foe continuous what types ofdiscontinuities
does fans has 3

Solultoie Graphoffee is 2
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o him fCx 2 2in fan I D LHL and RHI
x 2 z 2 1 exist but are not

equal
jump discontinuity at a 2

him foe 1 but lime fee O
se o se 01

0 jumpdiscontinuity at 2 0

fan 8 continuous everywhereelse

O X X O


