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QUESTION (4 pts). For which values of a € N is the function f: R — R defined by
z%cos (1) x#£0,
flay= 2o 7
0 z=0.
differentiable at 07

Solution: Let a € N. Then we have

rion e fl@) = f(0) . x%cos (x_l) 1 a—1 1
f(o)_}:lg%)iw—() _al:lg%)ix —ilg})x cos (z71).
For a > 2, we have
—z7 1t < 297 L cos (ac_l) < g2l
and lim,_,0 2%~ = 0. Thus, by the Squeeze Theorem,

f(0)=0 fora>2.
On the other hand, if a = 1, then
/ 1 —1
11(0) = ill}rbcos (z71),
which does not exist. To see this consider the sequence {x,}52 ; given by

T, = —.
nw

Then x,, — 0, but f(z,) = cos(nm) = (—-1)" 4 0.
Thus, f is differentiable if and only if a > 2.



