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Calculus I

THEOREM: If b > 0, b 6= 1, a > 0, c > 0, and r is any
real number, then:

� logb(a + c) = logb(a) + logb(c)
logb(ac) = logb(a) + logb(c)

� logb(a − c) = logb(a) − logb(c)
logb(a/c) = logb(a) − logb(c)

� logb(a
r) = r logb(a)

� logb(1/c) = − logb(c)

tan(x ± y) 6= tan(x) ± tan(y)
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Probability

THEOREM:

If B is an event with P [B] > 0, and A is
an event, then the conditional probability of A given B
is

P [A|B] =
P [A ∩ B]

P [B]
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Probability

DEFINITION: If B is an event with P [B] > 0, and A is
an event, then the conditional probability of A given B
is

P [A|B] =
P [A ∩ B]

P [B]
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Calculus III

THEOREM: For any a1, . . . , an ≥ 0 we have

a1 + . . . + an

n
≥ n

√
a1 . . . an

PROOF (ELEMENTARY, SHORT): Put

f(x1, . . . , xn) =
x1 + . . . + xn

n
− n

√
x1 . . . xn

Assume to the contrary that f(a1, . . . , an) < 0 for some
a1, . . . , an ∈ [A,B]. We also assume that a1 6= an and
for any other b1, . . . , bn ∈ [A,B] we have f(a1, . . . , an) ≤
f(b1, . . . , bn).
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�

THEOREM (Extreme-Value Theorem): If f(x1, . . . , xn) is contin-

uous on a closed and bounded set R, then f has both an absolute

maximum and an absolute minimum on R.
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