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1. Using the ω → ε terminology, show that if f : A ↑ B = f(A) and g : B ↑ R are
two continuous functions, then g ↓ f : A ↑ R is also a continuous function.

2. Show that f : [0,+↔) ↑ R given by

f(x) =
x

x2 + 1

is uniformly continuous, using ω→ ε terminology.

3. Suppose f : R ↑ R is a continuous function such that f(x+1) = f(x) for all x ↗ R,
show that f is uniformly continuous. You might use the fact that a continuous
function on compact domain is uniformly continuous.
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1. Using the ω → ε terminology, show that if f : A ↑ B = f(A) and g : B ↑ R are
two continuous functions, then g ↓ f : A ↑ R is also a continuous function.

Ef: let 2) O be given . Let CEA.

Then since gis ets onB , for any JEB E 6000 So if
be B

,
with 1b-k8o,

S

(g(b) - g(t)) < 2 .

Since fis ets , E6,8 S .t. for all XCA with 1x-ck8,
me there that If(x)-f(c)k < 50. . Then taliy b= f(x) ,

C =fld
me sentat (g(f(x)) -g(f(c)<2./
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2. Show that f : [0,+↔) ↑ R given by

f(x) =
x

x2 + 1

is uniformly continuous, using ω→ ε terminology.

Ef : Let 30 be given · For X ,ye( , +)

() = T mxyxz
-

y ↓(x
-
+1)(yz+))

=
5(y -x)((y)) + 1y-xy).
-

consider either OX1 x2((yz
+(3)

X (r

= 2/y- x). [1

Sotalin 6= make-

/,
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3. Suppose f : R ↑ R is a continuous function such that f(x+1) = f(x) for all x ↗ R,
show that f is uniformly continuous. You might use the fact that a continuous
function on compact domain is uniformly continuous.

If: Let 30 be given. flo ,2)
is uniforyly ets

, so

Ef .so st . if xine[o ,2] with lyx128 , then

If(x-fly)1<2 ·

let xyER with (x-y) < 8 := mi[8 , 13
so me write x= (X) +(x)) Where IX) is the

=i X

and consider y' = y-LX). then
nilegal part of x

(x-y) = (x- (x) - (y- (x)))) = kx- y) = 8 .

X=X- (x) e [b ,] < [0 ,2] .

1jF(y - (x)) = (x - (x)) + (x - y) Soy= y-2) .2] ·
21 + 1=2 .

Since fis periodic with period 1
,
canshow by induction

that f(x-n) = f(x) for any meN.
Then If(x) - f(y)) = (f(x-2x) - f(y- (x)))

= If(x) -fly)) < > by minf , cty of
for [5 ,27 ·

!


