INDUCTION AND PIGEONHOLE

ROBERT HOUGH

Problem 1. Determine the maximum value of sin A;...sin A,, given tan A;...tan A,, = 1.
Problem 2. Given positive numbers z1, ..., z,, whose product is 1, prove > z; < Y. 7.

Problem 3. Suppose x1, ..., x, are positive real numbers. Show that
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Problem 4. Prove the ’logarithmic mean’ inequality, for a > b > 0,
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Problem 5. Let A be a positive real number. What are the possible values of Zle x?
given the positive real numbers xy, zo, ... satisfy Zf:1 x, = A?

Problem 6. Determine the greatest possible value for the sum 2321 cos 3x; for the real
numbers xy, ..., x1g satisfying Zgl cosz; = 0.

Problem 7. For what pairs of positive real numbers (a,b) does the improper integral
shown converge?
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Problem 8. Let (a,) and (b,) be two sequences of positive numbers. Prove that the
following two statements are equivalent
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(1) There is a sequence of positive numbers ¢, such that >~ , ¢ and >, i con-
verge.
0 a
(2) 2p=14/5> converges.

Problem 9. Let a,, be a sequence of positive numbers such that )’ a, converges. Prove
1

that .~ | (aj...a,)™ converges.

Problem 10. Let aq, ..., a, be real numbers greater than —1, all of the same sign. Prove
that
(1+ay)...(1+a,)=1+a;+ ...+ ay,.

Problem 11. Let aq, ..., a,1 be positive real numbers with a; = a, 1. Prove
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