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1 1

We show that f,, converges uniformly to f(z) =

Let e >0 )

n+sin 1| _ (2sinz—cos (n“x 3 3
Vo € R’ |W§(n2r) - §| - | 4n+2 cos (n2z) ‘ S |4n+2cos(n2£)| S |4n—2|
There exists an N > 0s.t. Vn > N, | 25| <e

Thus, f,, converges uniformly to f(z) = %

2 2

fn(z) = anz™ is continuous, so Y .~ | fn(x) is continuous
WTS: f,, — f uniformly

Let € >0

Vz € [-1,1], |anz™ + anp12" ™ + o+ apr™| < |lanz”| + |aniz T + L+
|lama@™ || < |lan| + |an+1] + . + |am||

Because Y |a,| is convergent, IN s.t. Vn,m > N, ||an| + |ant1]| + .. + |am]| < €
Thus Vo € [-1,1], AN s.t. Vn,m > N, |a,2" + app12™ ™ + o+ apma™| < e
Thus, f, — f uniformly, and f is continuous

oo |5 | converges, so Y07 | || < oo

o g™ . .
Thus, >, 75 is continuous on [~1,1]

3 3

Va € [~a,a],Vn, |fa(2)] = [2"] < a”

Yo a" = 1y <00

Thus, f(z) = >_,° fn(x) is uniformly convergent in [—a, al.

Vo € (—1,1), it is possible to pick a s.t. x € [—a,a]. Since f is uniformly con-
vergent on [—a,al, f is continuous on [—a, al, and f is continuous at z. Thus,
f is continuous on (—1,1)



_ »ntl Lon+t1
[fa(2) = f(2)] = | Zio e 155 = 5 — = = 15
To show f is not uniformly convergent on (—1, 1), we show that for ¢ > 0, ¥n > 0,

dz s.t. |“;n_+11| > €. Thus, there does not exist N > 0 s.t. Ve > 0,Vn > N,
|fu(@) = flz)] <€

Let € :%
WTS: 220 > L = 2"+ > Lz -1

1 2
It is possible to choose # € (—1,1) s.t. [2"™| > 2 by choosing x arbitrarily
close to 1

Thus, f is not uniformly convergent on (—1,1)



