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Q4

Note that f(x)_f(o) = (TI) When x is rational, @ = %2 = x; when z is irrational,

(x) =0. In both cases, ]f(x O < |a.
For any € > 0, take § = e. For any € R with |z| < § = ¢, we have |%§<0)| < |z| <e.
Therefore, lim,_,o % = 0. Hence, f'(0) =

Q7
If f'(c) =0, 1ie., limx_m [@)=J(e) — ), then for any € > 0, there exists 9 > 0 such that for any

xe(c—é,c—i-é),\g g((:|:| ‘ lfc)l]—”x)l—\fx) f(c]<e Therefore,g’(c):o.
If f'(c) = L # 0, ie., lim,_,, & o) _ = lim, . 9219 — [ Since |12 — ||| < [{2 — L],

limx_>0|f (I)| = |L|. We wish to apply Sequentlal Criterion to show 1irnx_>CM =

xr—
lim,_,, L&) )l | Sza)|

|L| as n — oo. Take y, = ¢ — . Since y, — ¢ and y, < ¢, then ‘f(y” | — |£yfc| = —|L|. If
M = lim, . ‘];(_c)l exists, then |L| =M =—|L|. But L#0 nnphes \L\ # —|L|. We arrived
at a contradiction!

does not exist. Take T, = c+ . Since x,, — cand x,, > ¢, then

Q17
By deﬁnition, for any € > 0, there exists 6 > 0 such that for any z € (¢ — d,¢ + §),

|f f(c) — fllo)] < ¢ e, |f(x)— f(c) — (x —¢)f'(c)| < €|z — ¢|. In particular, for u,v €
I satlsfylng c—0—u<c<wv<c+d, |f(u—flc)—(u—20c)f(c) < elc —u) and
|f(v) = f(c) = (v—rc)f'(c)| < €(v—c). By Triangle Inequality, | f(v) — f(u) — (v —u) f'(c)| <
[f(u) = f(e) = (u =) f' () + [f(v) = fc) = (v =) ()] < elc—u)+e(v—c) = (v—u)e.



