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Problem 1. Let a and b be positive real numbers. Prove that limnÑ8pa
n ` bnq1{n is the

larger of a and b.

Problem 2. Prove that limnÑ8p1`
1
2
` ...` 1

n
´ log nq exists and lies between 1

2
and 1.

Problem 3. Let K be a positive real number. Take an arbitrary positive real number x0

and form the sequence xn`1 “
1
2

´

xn `
K
xn

¯

. Show that limnÑ8 xn “
?
K.

Problem 4. Let xn`1 “ x2
n ´ 6xn ` 10. For what values of x0 is txnu convergent and how

does the limit depend on x0.

Problem 5. Is
?
2 the limit of a sequence of numbers of the form n1{3 ´m1{3?

Problem 6. Let x0 “ 1 and xn`1 “ xn ` 10´10
xn
. Does limn xn exist?

Problem 7. Show that the improper integral

lim
BÑ8

ż B

0

sinpxq sinpx2
qdx

converges.

Problem 8. Find

lim
nÑ8

«

1

n4

2n
ź

i“1

pn2
` i2q1{n

ff

.

Problem 9. Evaluate

lim
nÑ8

n2
ÿ

j“1

n

n2 ` j2
.

Problem 10. Evaluate
ś8

n“2
n3´1
n3`1

.

Problem 11. Evaluate

lim
nÑ8

1

n

n
ÿ

k“1

ˆZ

2n

k

^

´ 2
Yn

k

]

˙

.
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