3.1.11 Let f(x)=+/x with domain {x|x > 0}.

3.1.11.a Let £ >0 be given. Foreach c >0, show how to choose & so that
x—¢| < 5:‘\/;—\/5‘ <¢. Hint: write

V- [‘ﬂf

Answer to exercise 3.1.11.a:
Let 5 <c and take [x—¢|< 5 =c—x=|c|-|X<|x—c| <& by exercise 1.1.10.a

and using the fact that vVx € D(f), x>0 and c>0Xx>c-d=x2c-6

= el x+\/__|xc|< 5 5
Ve =l \/_[\/;+\/_] |\/;+\/_|_‘\/;+\/_‘ Vx+4e
_5 \/_ggwhen5<m|n{c<9\/_}
Verification:
Take 6<c=-6>-Cc=C- 5>c c=0=+vJc-020
> ———————— i
=4/C 5+\/E \/_ F \/_ \/E'
eJc

Take 6 < gf:—<
N

3.1.11.b Give a separate argument to show that f is continuous at zero.

Answer to exercise 3.1.11.b:
Suppose that f is not continuous at zero. That is, we can find some sequence
{x,} = D(f)>x, -0 and f(x,) does not converge to f(0)=0.

(ie. Ve>0VNeN,3In>N a|f(xn)— f(x)|25.)

Take ¢ >1. Then YN e N, 3n>N>|f(x,)- f(0)=/x, >1=x, >1.

Since x, >0, ¥§>03N(5)eN>Vn=N, |x |=x, <&.

Take 6 <1 =Vn>N(), x, <1, which is a contradiction. >« Therefore, f is
continuous at x =0.



