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Example 1 Show that n lines in a plane can divide the plane into at most
n(n+1)

2 + 1 regions.

Example 2 Show that 2n ≥ n2 for n ≥ 4.

Example 3 Let r(n) be the number of solutions (x, y) for x+2y = n, where
n, x, y ≥ 0 and are integers. Show that r(n) = n+1

2 + 1+(−1)n

4 .

Example 4 Let a2k = 3k2, a2k−1 = 3k(k−1)+1. Let Sn = a1+a2+· · ·+an.
Show that {

S2k−1 = k
2 (4k2 − 3k + 1)

S2k = k
2 (4k2 + 3k + 1) for k ≥ 1.

Example 5 Show that

a1 + · · ·+ an

n
≥ (a1 · · · an)

1
n where ai ≥ 0 for any integer n.

Example 6 Show that for any n+1 numbers out of 1, 2, . . . , 2n, there always
exist two numbers such that one is a multiple of the other.

Example 7 Show that

1√
1

+
1√
2

+ · · ·+ 1√
n
≥
√

n

for all integers n ≥ 1.
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