Prove or disprove the following (if the formula is false, write down a counterexample or write down a proof; if the formula is true, prove it): 

1. If n is a prime number, then n2 + n + 41 is prime. 

2. If the average of 5 different positive integers is 15, then one of the integers is greater than 16. 

3. If the average of 5 positive integers is 15, then one of the integers is greater than 16. 

4. If r and s are irrational numbers, then rs is irrational. 

5. N is prime  N is odd. 

6. If n is a prime number greater than 2, then n is odd. 

7. 2x2 - 8x + 11  3 for every real number x. 

8. For every real number x, 2x2 - 8x + 11 > 0. 

9. If x is a real number greater than 5, then 2x2 - 8x + 11 > 21. 

10. 2x2 - 8x + 11 > 21 if and only if x is a real number greater than 5. 

11. There exists a real number y such that, for every real number x, 2x2 +1 > x2 y. 

12. There exists a real number y > 3 such that, for every real number x, 2x2 +1 > x2 y. 

13. There exists x1 and x2 such that x1 < x2 and x13 - x1 > x23 -x2. 

14. Let x and y be real numbers. If x + y = -xy, then either x = y = 0 or x = y = -2. 

15. Let x and y be nonnegative real numbers. If x + y = -xy, then x = y = 0. 

16. The equation x + y = -xy has no solution in þ +. 

17. If x is an irrational number, then † x is irrational. 

18. If a is rational and b is irrational, then a+b is irrational. 

19. If a and b are real numbers such that a+b is rational, then a and b are rational. 

20. If a and b are real numbers such that |a|  |b| and a+b is rational, then a and b are rational. 

21. If a and b are real numbers such that ab is rational, then both a and b are rational. 

22. If a and b are rational, then a+b and ab are rational. 

23. If a is rational and b is irrational, then a+b is irrational. 

24. If a is nonzero rational and b is irrational, then ab is irrational. 

25. If a is an odd integer, then there is an integer b such that either a = 4b+3 or a = 4b+1. 

26. If n is an odd prime, then n2+4 is prime. 

27. If n is an odd prime, then n2+4 is an odd prime. 

28. If n is prime, then n2+4 is prime. 

29. If x is real and x3 - 5x2 + 3x = 15, then x = 5. 

30. The only solution to x3 - 5x2 - 3x = -15 in þ is x = 5. 

31. The only solution to x3 - 5x2 - 3x = -15 in ý is x = 5. 

32. Let a and b be positive integers and let m = ab. Prove that either a R ˆ m or b R ˆ m. 

33. Let n be an even integer. Prove that n2 is even. 

34. Let n be an integer. Prove that n2 is even iff n is even. 

35. Let n be an odd integer. Prove that n2 is odd. 

36. Let n be an integer. Prove that n2 is odd iff n is odd. 

37. Let n be an integer. Prove that n2 - 3n -18 is even. 

38. Prove that there is no largest positive integer. 

39. Prove that there is no smallest negative integer. 

40. Prove that there is no smallest positive rational number.

· Do the following exercises from the textbook: Section 1.3: 4 (c,e,f), 8(d,c), 10 (c,d), 11(a,d,g), 14. Section 1.4: 3(b,c,e), 4(b,e,f).

