x if xeQ
0 if xeQ¢

Let f: R — R be a function defined by f(x) = {
Prove that f is continuous only ata = 0
Proof:

Let € > 0 be given
Letustake § =€

Foreveryx € Rwith|x — 0| < §

lf() = fOI=Ifl<|x|<b=¢€
=~ fis continuous at a = 0.

leta#=0=|a| >0

Suppose f is continuous at a

Let € = |a] clearlye > 0

=36 >0suchthatxeR,|[x —a| <6 = |f(x) — f(a)| < |a]

Leta € Q
Let us choose x € Q€ suchthat|[x —a| < &
= |f) - f(@l <lal (By(1)
= |0 —al <|a|
i.e.,|al < lal
Which is =«
leta€e Qanda >0
Let us choose x € Q suchthata<x <a+§
=|x—a|<é
= |f(x) - f(@)l <lal  (By(1)
= |x—0| <|al
i.e.,|x| <|al

Which is =< that0 < a < x



leta€ Qanda <0

Let us choose x € Q suchthata— 8§ <x <a
= |x—al<d§dand 0 < |a| < |x|
= [f() - f(@] <lal  (By(1))
= |x—0| <]a]
i.e.,|x| <|a|
Which is =« that 0 < |a| < |x|

=~ f is not continuous at any a # 0.

Hence proved.



