Mathematics 220 Homework 4 Due on Friday Feb 2nd 3pm

Some problems come from Chapter 4 of the 3rd edition of the text. Problems coming
from the textbook have their problem number listed below.
If you are not using the 3rd edition, be careful — question numbers may not agree.

MQ? Let n € Z.

(a) Prove that if n =5 (mod 12), then n =1 (mod 4) and n =2 (mod 3).
(b) Prove that if n =1 (mod 4) and n =2 (mod 3), then n =5 (mod 12).

MQ? Prove that for all m,n € Z, 4/(3m + 5n) <= 4|(m —n).
? Let n € Z.

(a) Prove that 3|n? if and only if 3|n.
(b) Prove that 27|n? if and only if 9|n.

? (Let m,n € Z. Prove that if m?* — 5mn + n? = 12, then m =n (mod 3).)
1. Prove or disprove: For all n € Z,

(21n)A@Btn) = ImeZmn=1 (mod6)
2. Prove: For all n € Z,

n=3 (mod4) = ~ (3a,b€ Z,a*>+b*=n)

3. (4.64) For sets A and B, find a necessary and sufficient condition for (Ax B)N(Bx A) =
(). Then prove that this condition is necessary and sufficient.

4. (a) Prove that
{(z,9) eR*: 2y = 2?} U{(z,y) e R 1 y” = 2° —u}

={(z,y) e R?: 2y —2?)(y* — 2° + 2) = 0}
You may assume that a product of two numbers is zero if and only if the first
number is zero or the second number is zero.
(b) Prove that

4

(o) €R 2y =} N {(2,y) €R? 1 ="~} C {(w,y) €R?: - =2~ o)

(c) Part (b) is not an equality of sets - explain why.




