BEFORE YOU READ

Four ways a derivative can fail

A function can fail to be differentiable at a point in four distinct ways. Three of them keep the function continuous.

Differentiability failure

4 types

-
Corner Cusp Vertical tangent Discontinuity
|z| at 0 2?3 at 0 z'/3 at 0

Kinds
One-sided derivatives One-sided derivatives Derivative limit jump, infinite or removable
finite but unequal infinite, opposite signs +00 from both sides

not continuous, so not
Continuous Continuous Continuous differentiable
yes yes yes, smooth graph

continuous but not differentiable  (J not even continuous

TAKEAWAY

Continuity is not enough

A corner, a cusp or a vertical tangent can sit on a continuous graph. Only a discontinuity rules out differentiability before
any derivative is computed.
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