
Exam 2 Answers

(1) Hn ∼ ln n ≍ lg n ≺ ne ≺ en ≺ (n/e)n ≺
√

2πn(n/e)n ∼ n!.

(2) (a) lim
x→∞

ln x = ∞ and lim
x→∞

x = ∞. By L’Hospital’s rule, lim
x→∞

ln x

x
= lim

x→∞

1/x

1
= 0.

(b) ln n1/n =
ln n

n
→ 0, by (a), so n1/n → e0 = 1, by continuity.

(c) Note: n−1/n → 1. So: T, T, F.

(3) 26 + 26 = 52. 52 + 10 = 62. 52(625 + 626 + 627) ≈ 1.861 × 1014.

(4) (26 + 262 + 263)(10 + 102 + 103) = 20, 288, 580.

(5) (a)

(

52

5

)

= 2, 598, 960.

(b) 13 ·

(

4

3

)

· 12 ·

(

4

2

)

/

(

52

5

)

= 3744/2598960 ≈ 1.441 × 10−3.

(6) 2 + 22 + 23 + 24 = 30.

(7) It’s the same as the number of nonnegative solutions of x1 + x2 + x3 + x4 = 6, i.e.,
((

4

6

))

=

(

9

3

)

= 84. (3 bars and 6 stars)

(8) (a) 36 = 729.

(b)
6!

1!2!3!
= 60.

(c)

{

6
3

}

= 90.

n k 1 2 3
1 1
2 1 1
3 1 3 1
4 1 7 6
5 1 15 25
6 1 31 90
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}

.

1


