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13.3 Differentiability

Differentiability of a function at a point

The function, )(xf is differentiable at point P, iff there exists a unique tangent at point P.
In other words, )(xf is differentiable at a point P iff the curve does not have P as a corner
point. i.e., "the function is not differentiable at those points on which function has jumps
(or holes) and sharp edges.”

Let us consider the function |1|)(  xxf , which can be graphically shown,

Which show )(xf is not differentiable at 1x . Since, )(xf has sharp edge at 1x .

(i) Right hand derivative: Right hand derivative of )(xf at ax  , denoted by )0(' af or
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(ii) Left hand derivative: Left hand derivative of )(xf at ,ax  denoted by )0(' af or )(' af ,

is the
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(iii) A function )(xf is said to be differentiable (finitely) at x = a if )0(')0('  afaf = finite

i.e.,
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= finite and the common limit is called the derivative of

)(xf at ax  , denoted by )(' af . Clearly,
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the right}.

Some standard results on differentiability

(1) Every polynomial function is differentiable at each Rx  .

(2) The exponential function 0, aax is differentiable at each Rx  .

(3) Every constant function is differentiable at each Rx  .

(4) The logarithmic function is differentiable at each point in its domain.

(5) Trigonometric and inverse trigonometric functions are differentiable in their
domains.
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(6) The sum, difference, product and quotient of two differentiable functions is
differentiable.

(7) The composition of differentiable function is a differentiable function.


