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MATH 2050A Tutorial 8

. Show that there does not exist a function f : R — R continuous on QQ but discontinuous
on R\Q. (Hints: Write Q = {r,}°°,. Use the continuity of f on Q and the density
of @ to construct a nested sequence of closed bounded intervals I,, such that r, ¢ I,
and that f is continuous on N9, 1,.)

. If f:]0,1] — R is continuous and has only rational (respectively,irrational) values,
must f be a constant?

. Let f:]0,1] — [0,1] be continuous. Show that f has a fixed point. (c € [0, 1] is said
to be fixed point of f is f(c) = c.)

. Let I be a closed bounded interval and let f : I — R be a (not necessarily continuous)
function with the property that for every x € I, the function f is bounded on a
neighborhood Vs(x) of x. Prove that f is bounded on I. Can the closedness condition
be dropped?

. Determine if the following functions are uniformly continuous:

(a) f(x):(0,1) — R defined by f(z) = e

(b) f:[0,00) — R defined by f(x) = /z,

(¢) f:]0, M) — R defined by f(z) = x? where M > 0,
(d) f:]0,00) = R defined by f(x) = z?,

(e) f:R — R defined by f(z) = 2:_1,



QL | |
: 4 i i 7 w
Wrte (O (oF) =St
j' 2 CantNuons 0(/{ 7,
" v, vke 0 snll %j'w“j/?‘ ek Ln B0, Y & (0,0)

= = S >0 sbho - 'lf(pl.f{wl 2 l" Vo oxy € (r-D 7 0)

Lk = »mi[ neln b ), e (r-2 ;\‘l*ﬁ-)\‘ir.}} \

Ne o ek L > )

5\" 7 ofinwsw ok e{“ﬂ =) ‘51 ,

K_Yﬂ’é)_/rﬂ*%zl c (V\’U| N0, ) \ff;}
3 3

' \ ; _ W A ; )
x X9 o5 . \-Q(x)—f(g)u 3 Wxge Uﬁzsl'f“z”"?

A

\Qe ?laj T)ag 5; m&ﬁ é’l’lt‘v‘]/_f\ x&
\e& Ny = mh %1 hé N " € (rh;al / ‘:H:JZ) \ < r"‘zll 2] .
We e &k M3 > Ny md w n(c«t e preces

\n )V“ r MR C\uw the. '\'e\\evom} :
x +
= & Se’LvM“? v} oYeu\ W\'éNQQQ glnl,\:\ Q.éflh aw aTm :rd@rva«es ) st

- ‘ == : (b>a)
) v R 2 / 3L —
@ N e T 122 I; = ¥ O \']‘ ¢ T’L ( & '»‘Q \h\'wqu& 3 (U/'b)/ B = Yo

o\ I} e & =i ‘ = )
'18 tw  Eoch %1./,, ,)_le =%, (y 0»’\4 & and @

Wi

3 fo-kg ¢ Y Xq & i
\QL (ssert 'ﬁ\&( e Qez&zn R eSS
A, o Imd Thw sk (3., 5. el sk @ and ® .end @

Gven Y30, T BJ'S\'JW Q. @nv\AU

e mes mn§ <,/>V. ;o Tee I&\irk,ﬂgﬁ JMe M > N e

3 S0 sk l%‘m:‘(%) d s ¥ oy € (Mo, s TmaBim )
wt Con ‘Vu\e Ban wJZL @'\@% TY °Ml / Tm‘rii\')-uj = 17\)\ iv’*’“\ :

_\\Wi\ A‘Z&Q jr\m:: ( T r\')ﬂ , ¥ *iwﬂ

\<&\L an Omﬁ{; (b SerTion, )7] %[ijé 6?011 wddmjh T ) S‘P&c‘;{’}C ,”vd&s

=
x*ﬁ ™ axedtin VT obtam The g‘vlwv\w‘ . New _‘QIK i?( )Jg /\}t‘sfed vh‘f?NQ Thm,

bt Ve ¥ ik =) Boy Bomeh W éik 3 wttend  vawder-.
:ﬁ_’i heold b smitm  hecowe O =Tap foosme /b X BOBA
¥ W L=b ¢ RN @ ond 6,71 b smj\‘hw
Doesn't  mater ¥ @Zt 3 ‘>’m’3\‘(u.\ e oy , He T eoé\:ik

Fa > i\vr — _
(»\(@/7 ‘Jc 8 Codimugw u& ¥ ',53 re \Q‘Iu ) \Lﬁ‘ 3 ossume €%ch Open erod lk"‘/(\“(k,bﬁ)
i%g \WQV\AN\(; V&,S’ Qe D e \’c;\(,m'\c\\z < / \,Bx\\ch fen ke dere ™M (mﬁrud‘iw\ C\’ ?ez‘ Q"Z[LS ‘




	Math 2050A Tut8
	001

