Suggested solution of HW1

P.171 Q4:
Define ¢ : R — R by

r ifxeQ
0 ifxe@Qe°.

p(z) =

Then f(z) — f(0) = ¢(x)(x —0) , for all z € R.
Since |¢(x)| < |z|, by squeeze theorem, () is continuous at = 0. By Carathéodory’s
Theorem, f is differentiable at x = 0 and f/(0) = ¢(0) = 0.

P.171 Q10:

1
At ¢ # 0, the function f(x) = e is differentiable at ¢ and the function h(z) = sinz

1
is differentiable at —. By Chain Rule, h o f is differentiable at ¢ and
c

1

At c=0,

< ||

.1
Tsin —
)

So g is differentiable for all x € R.
1

To show that ¢’ is unbounded, we pick a sequence {z,} such that z,, = o Vn € N.
™

Then, ¢'(z,) = —4rn which is unbounded.

P.179 Qb:

n is a given natural number. Let f : [1,+00) = R by f(z) = T — (z— 1)%.

[x%—(x—l)%]<O7Vx21.

f'(z) =

S|

So by mean value theorem, for all z > y > 1, there exists n € (y,x) such that
fl@)=fly)=fx-y) <0,Vi<y<a
Ifa>b>0,put z= 7, y=1,it implies

1=f)> f(3) = (P - (5 -7

1
n

= (a—b) >aw — b,



P.179 QT:
Let f:(0,400) — R by f(z) = logz.

By mean value theorem, for any = > 1, there exists € (1, ) such that

logar = f(x) — F(1) = f'(m) (& — 1) = %(x ).

1 1
Since n € (1,z), — < — < 1. Therefore,
€ n

x—1

<logzr<z—-1,Va>1.



