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is C1(R \ {0}) and differentiable at 0 but derivative is not continuous at 0.
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However,

Proposition: The differentiable map

R—R

z— ¢+ z?sin —
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is C*(R\ {0}) and has derivative 1 at 0, however it not injective on any onb of 0.

The derivative is continuous on R \ {0} and changes sign on every onb of 0. Thus by

-

& Let f: I (open interval) C R — R be differentiable. Then f is strictly monotonic
<
Z(f') does not contain an open interval/has empty interior/every stationary point
is isolated and
f' does not change sign on I\ Z(f').

we conclude the function is not injective/monotonic.
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