MATH 173, FALL2022, HOMEWORK #3

ALEX IOSEVICH

1. PROBLEMS NOT IN THE BOOK

Problem #1: Prove that if {a;}, {b;} are sequences of real numbers (finite or

infinite), p > 1 and % + % =1, then
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by following the outlined given below.

Step 1: Prove that if 0 <z <y and 0 <t < 1, then
eI < (1 — ¢)e® + te.
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Hint: Let F(t) = (1 —t)e” + te¥ — e+ Note that F(0) = F(1) = 0 and
F"(t) < 0. Now use the Mean Value Theorem and obtain the desired conclusion.

Step 2: Prove (by using Step 1) that if z,y are positive real numbers and p, ¢
are as above, then
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Step 3: Let A= <Z;i1 \aj|p> ".B= (Z;’il ]bj\q> *, and rewrite the inequality
you are trying to prove in the form

2. a; b

Hint: Prove this by applying Step 2 inside the summation on the left hand side.
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2. PROBLEMS FROM THE BOOK

Section 2.1, problems 3, 4, 6
Section 2.2, problems 1, 2, 3,5, 7, 8,9
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