Homework 11

Sunday, October 8, 2023 2:13 PM

Math 381 - Discrete Mathematics
Maddie Brown
Due: October 10 2023

Assignment 11
Chapter 2.1

Required: 24, 32, 44, and Problems A and B written below.
Suggested: 33

Chapter 2.2

Required: 2, 4, 14
Suggested: 1, 3

Problem A Let A = {z € R|az? + bz + ¢ = 0 for some integers a,b, and ¢, with at least one of a,b, ¢
nonzero}. Let B = {z € R| pz?® + gz 4 r = 0 for some rationals p, g, r with at least one of p,q,r nonzero}.

1. Prove 2 € A and V2 € A.
2. Give and example of a real number y that is not in A (you don’t need to prove it).
3. Prove A = B.
Problem B Define set A by A = {(z,y) € R? |y # 0}.
1. Give a geometric description of A.

2. Define a new “addition” ¢ on this set according to the following rule:
(z,y) o (z,w) = (zw + zy,wy) for (z,y) € Aand (z,w) € A

where the symbol + denotes regular addition. Show that the ¢-addition of two elements of A is still in
set A.

3. Find an element (a,b) € A such that (a,b) o (z,y) = (z,y) for every (z,y) € A.

4. This “new addition” probably looks odd, but you have seen it before. What is it?
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