Homework 1 Foundations 1/14/09
Unless otherwise stated, m and n represent integers, and x ared number.

» Cdl aninteger m even iff itisequd to 2n for some integer n.
» Cdl aninteger m odd iff it isequd to 2n + 1 for some integer n.

1. If niseven, then n? iseven.
2. If nisodd, then n?is odd.
3. If n?iseven, then niseven.
4. If n?isodd, then nisodd.
5. The cube of an even number is even.
6. The cube of an odd number is odd.
7. The product of any two consecutive integersis even.
8. The sum of any two consecutive integersis odd.
9. The sum of any two non-consecutive integersis even.
» Cdl aninteger mthreveniff itisegua to 3n for someinteger n.
» Cdl aninteger m throdd iff it isequd to 3n + 1 for some integer n.
» Cdl aninteger m throddodd iff it isegud to 3n + 2 for some integer n.
10. The sum of two threven integersis threven.
11. The sum of two throdd integers is throddodd.
12. The sum of athrodd and athroddodd integer is threven.
13. The product of athreven integer with athrodd integer is threven.
14. The product of any three consecutive integersis threven.
15. The square of athreven integer is threven.
16. The square of athrodd integer is throdd.

17. The square of athroddodd integer is throdd.

18. Thereis no integer whose square is throddodd.
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» Letabeaninteger. Iff aninteger misequd to an for someinteger n, then we say a divides
m.

7 divides 14.

7 divides 100.

If 2 dividesn and 3 dividesm, then 5 dividesn + m.

If 2 dividesn and 3 divides m, then 6 dividesn - m.

If p dividesq and q dividesr, then p dividesr.

If p dividesq and p dividesr, then p dividesq + .

If nisthe product of any four consecutive integers, then 24 divides n.

> Forany n>0, then™ triangular number is the number 204

Prove that the sum of any two consecutive triangular numbers is a perfect square.
For any n > 0, the difference of the n™ and n + 1% triangular numbersisn + 1.

The sum of the n — 1% triangular number and three times the n'" triangular number isthe 2n™
triangular number.

> A red number isrational iff it can bewrittenintheform &/ for integersa and b.
» A red number isirrational iff it isnot rationd.

The sum of two rationd numbersisrationd.

The sum of two irrationd numbersisirrationd.

The product of two rationd numbersisrationd.

The product of two irrationa numbersisirraiond.

Between any two integers there is another integer.

Between any two rationa numbers there is another rationa number.
Between any two irrationa numbers there is an irrational number.
For any integer n, the number n? + n + 17 is prime.

For any prime number n, 2" — 1isprime.






