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mA 509 - Tutorial 9 solutions

f : X → X is continuous .

To prove : f-CE ) CFCET .

Proof : Let y C- f-CES . So F x EE = EVE's

y = foes .

Casey : xEE ⇒ foe) E f CE) C FCET -

cased : x EE
'

,
that is

.
K is a limit point ofE

so 7 a sequence {pm} in X t pin → x .

But f is continuous on X
,
in particular ,

continuous at x .

⇒ fcpn) → fcx) -Y
F a sequence in Y, namely ,#pm) t
fcpa → fee) EY .

⇒ ye EST C feet .

⇒ FCE) C feet .

• Show that f-CE ) can be a proper subset of
FCETE ample
f- :(0,173

-IR defined by fans-se .-

is ta metric space
by itself . Call it E -



HE)=f④ .D) = Co , D c [o , D= feet .

③ f is a coat . real fr . on a metric space X .

2- (f)= { p c- X : fcp) -- o}
To prove : 2- (f ) is closed

.

Proof Go } is closed .

f- is continuous real fn . from X toy
.

⇒ f-
'

fo} ) is closed

But f-'( go} ) = 2- (f) .

*

2ndmethod: Let q be a limit point of Zef) .

F{Pn } in Eff ) 2 pm → q
⇒ ftp.n-sfcq) ,

ie . align
,

fcpn) - fcq)
But Ling ftp.D-a ⇒ fcq7=o ⇒ qfzcf) .

④ Suppose f-Coto or tch = I
,
then we're done

.

If not , let gens -- foe )- n .

Then since f- is a function from I to I
and since f-co) to & f Cl) # 1

,
we must have

f-co) > o & fci ) - I
,
so that

g co) 70
& g Cl ) so

But Ig is continuous on I . So by interned-
- iative value theorem

,
F x G (O , I ) t

g Cx) -_ o ⇒ f-ex) -_me .
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