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(G3.1) Compute the limit

lim
x→0
x 6=0

log(cos x)

x2
.

(G3.2)

(i) Prove that for x > 0,
xα − αx ≤ 1− α (0 < α < 1). (1)

(ii) Prove the arithmetical-geometrical inequality

aαbβ ≤ αa+ βb (a, b, α, β > 0, α + β = 1). (2)

(iii) Generalize (2) to

n∏
i=1

aαi
i ≤

n∑
i=1

αiai (n ∈ N, ai, αi > 0,
n∑
i=1

αi = 1). (3)

(iv) Prove the arithmetic-geometric inequality(
n∏
i=1

ai

) 1
n

≤ 1

n

n∑
i=1

ai (ai > 0, n ∈ N). (4)
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