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Solution of the first examination Math 280 Semester I , 2025

Question 1 :
B = (−1, 1]. supA = 7

12
, inf A = −2

3
, supB = 1, and inf B = −1.

Question 2 :

1. xn ≥ 0, for all n ∈ N. x1 = 1, then x1 ≥ x0. Assume that xn−1 ≤ xn,
hence xn+1 =

√
2 + xn ≥

√
2 + xn−1 = xn. Then the sequence (xn)n is

increasing.
Also we have x0 ≤ 2. Assume that xn ≤ 2. We have xn+1 =

√
2 + xn ≤ 2.

Then xn ≤ 2 for all n ∈ N.

2. The sequence (xn)n is increasing and bounded above then it is convergent.
Its limit is 2.

Question 3 :

1. xn = 1
n
.

2. the series
∑
n≥1

(−1)n lnn

n
is alternate and the sequence (

lnn

n
)n is decreas-

ing, then the series is convergent

3. lim
n→+∞

(n+ 1)2n+1n!

(n+ 1)!n2n
= lim

n→+∞

2

n
= 0, then the series

∑
n≥1

n2n

n!
is conver-

gent.

4. lim
n→+∞

22n(n+ 1)n+1

nn22n+2
= lim

n→+∞

n+ 1

4

(
1 +

1

n

)n

= +∞, then the series∑
n≥1

nn

22n
is divergent.


