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CHAPTER S

CONTINUITY AND
DIFFERENTIABILITY

POINTS TO REMEMBER:

Limits:

We say lim f(xis the expected value of fat x = c given the values of f near x to the
X

left of ¢. This value is called the left hand limit of f at c.

We say li.nl f(x)is the expected value of fat x = ¢ given the values of f near x to the
X

right of c¢. This value is called the right hand limit of f(x) at c.

If the right and left hand limits coincide, we call that common value as the limit of

f(x) at x=c and denoteit by E_ng(x).

Continuity:

Supposefis areal function on a subset of thereal numbers and let ¢ be a point in

the domain of f. Then fis continuous at ¢ if lim f(x) =1f(c).

More elaborately, if the left hand limit, right hand limit and value of the function at

X = ¢ exist and are equal to each other, then f is said to be confinuous at x= ¢.

A real function fis said to be continuous, if it is continuous at every pointin the

domain of f.

Differentiability:

Supposef is a real function and 'a’ is a point in its domain. The derivative of f at ‘a’
is defined by
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tim M  provided thislimit exists. Derivative of £ (x} at ‘a’ is denoted by £ (a)
I I

The derivative of f at 'x’ is defined by F'(x) = lim u  provided this limit
— 1

eXiste.
The process of finding derivative of a function is called differentiation.

Theorem: If a function f is differentiable at a point *¢’, then it isalso continuous at

that point.

Corollary: Every differentiable function iz continuows whereasa continuous
function may or may not be differentiable

Basic rules for differ entiation:
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Easgic formulae for difforentiation:
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6. = (sinx) = cosx

7. % (cosx) = —sinx
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8. re (tanx) = sec’x

d

9. — (cotx)=— cosec’x

10. i (secx) = secx tanx

11. % (cose cx) = —cosecx colx
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