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2.6. Exercise

Exercise 2.6.1. Show that
√

3 ∉ Q. In general, can you prove that, for 𝑛 ∈ N,
√
𝑛 ∉ Q unless 𝑛 = 𝑚2 for some

𝑚 ∈ N?

Exercise 2.6.2. Solve

1.
√︁
𝑥2 + 𝑥 − 1 ⩾ 1. 2.

√︁
|𝑥 | + 1 > 𝑥 − 1. 3. |𝑥(𝑥 − 1) | ⩽ 𝑥 − 1.

4. 22𝑥 + 2𝑥−1 ⩾ 3. 5.
1

2𝑥
− 2𝑥 ⩾ 1. 6. 2𝑥 + 2−𝑥 ⩽ 2.

7. log2 (𝑥2) + log2 (2𝑥) ⩾ 0. 8. log2 |𝑥 + 1| + log2 |𝑥 − 3| < 1. 9. 2 |𝑥−1 | < 4−𝑥 .

Exercise 2.6.3. Find the domain of the following functions.

1.
√︂

log2 𝑥 +
2
3
. 2.

√︁
2 |𝑥−3 | − 8 +

√︁
3𝑥2+𝑥+2 − 9. 3. log10

(
2𝑥 − 1

8

)
.

4. log2

(
2 −

log2 (𝑥 − 2)√︁
1 + log2 (𝑥 − 2)

)
. 5. 2

√︂
𝑥2−4

2𝑥2−5𝑥+3 . 6. log4

√︂
𝑥 + 1
𝑥 − 1

.

Exercise 2.6.4. (1) Let 𝑆 :=
{

𝑛√
𝑛2+1

: 𝑛 ∈ N, 𝑛 ⩾ 1
}
, show that min 𝑆 = 1√

2
and sup 𝑆 = 1. What

about max?
(2) Let 𝑆 :=

{
𝑛√
𝑛2−1

: 𝑛 ∈ Z, 𝑛 ⩽ −2
}
, show that min 𝑆 = − 2√

3
and sup 𝑆 = −1. What about max?

(3) Let 𝑆 := {𝑛 −
√
𝑛 − 3 : 𝑛 ∈ N, 𝑛 ⩾ 3}, show that min 𝑆 = 3 and sup 𝑆 = +∞.

(4) Let 𝑆 :=
{
3 +

√
2√

𝑛2+7𝑛−
√

2
: 𝑛 ∈ N, 𝑛 > 0

}
, show that inf 𝑆 = 3 and max 𝑆 = 4. What about min?

(5) Let 𝑆 := {−𝑛 +
√
𝑛 − 2 : 𝑛 ∈ N, 𝑛 ⩾ 2}, show that max 𝑆 = −2 and inf 𝑆 = −∞.

(6) Let 𝑆 :=
{
2 −

√
2√

𝑛2+2𝑛−
√

2
: 𝑛 ∈ N, 𝑛 > 0

}
, show that min 𝑆 = 1 and sup 𝑆 = 2. What about max?

(7) Let 𝑆 :=
{√
𝑛+1√
𝑛+1 : 𝑛 ∈ N, 𝑛 ⩾ 1

}
, show that min 𝑆 =

√
2

2 and sup 𝑆 = 1. What about max?








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































