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MATH 317 Q1 WINTER 2017 QUIZ 5 SOLUTIONS

Mar. 24, 2017, 25 minutes
e The quiz has 3 problems. Total 10 + 1 points.

nT

QUESTION 1. (5 PTS) Prove or disprove: the infinite series . - 6n—2 con-
verges uniformly on (—o0,0).

Proof. We prove the claim by Weierstrass’s M-test. Let a,,:= % Then we have

Z a, converges, and g < ay, for all x € (—o0,0). (1)
n=0
The conclusion now follows. ]

QUESTION 2. (5 PTS) Prove that f(z) := > -, n* e ™ is continuous on
(0, c0).

Proof. Let zg€ (0, 00) be arbitrary. Let a:= %, b:=2xy. We prove that f(z) is
uniformly convergent on [a,b]. To see this we apply Weierstrass’s M-test. Define

(y = n2 e "0/2, (2)
By ratio test we see that
: : 12
limsup | %L | = limsup (ﬂ> e~ /2 = gmm0/2 ], (3)
n—00 n n—00 n

Therefore Y > ' a, converges. As [n* e”"| < a, for all z € [%, 2 x0], the
conclusion follows. L]

(!

QUESTION 3. (1 BONUS PT) Prove that 77 | ~——

R.

converges uniformly on

1

z24n’

Proof. We apply the Dirichlet test. Take a,(x):=(—=1)""! and b,(x):=
Then clearly

i. Zflvzl an(z) are uniformly bounded for every N € IN;

ii. For each fixed x € R, b,(z) is decreasing;



iii. b,(z) — 0 uniformly.

Thus Dirichlet’s test applies and the conclusion follows.
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