15.
17.

Answers to Odd-Numbered Exercises

No, because ¢(f) = 1 has no solution feF.
a. m*n =mn—m— n+ 2;identity element 2
b. mxn=mn+m+n; identity element 0

1
19. a.axb= g(ab +a + b — 2); identity element 2
2 2]
b.axb=3ab—a—p+ =; identity element 3
25. No.If (S, *) has a left identity element e; and a right identity element e, then e L = eg. (Itis our practice to omit proofs
- from answers.)
SECTION 4
1. No. % fails. 3. No. ¥ fails. 5. No. ¥ fails.
7. The group (U,gm, -) of solutions of 719 = 1 in C under multiplication has 1000 elements.
9. An equation of the form x # x  x % x = e has four solutions in (U, -), one solution in (R, +), and two solutions in
R*, ).
11. Yes 13. Yes
1S. No. The matrix with all entries 0 is upper triangular, but has no inverse.
17. Yes.
19.  (Proofs are omitted.) c. —1/3 .
21. 2, 3. (It gets harder for 4 elements, where the answer is not 4.)
25: aiF c. T e. F g T i F
SECTION 5
1. Yes 3.y ii¥es 5., WYes 7. Q" and {n"|n € 7} 9. Yes
11. No. Not closed under multiplication.
13. Yes
15. a. Yes b. No. It is not even a subset of E. E
17. a. No. Not closed under addition. b. Yes
19. a. Yes b. No. The zero constant function is not inF.
21. a. —50, —25, 0, 25, 50 b. 4,2,1,1/2, 1/4 ¢ 1,m,7% 1/n, 1/72
23. All matrices [(1) rll:, forn e Z
25. Al matrices of the form | & © b iz
3 matrices of the form 0 4 or o2t 0 or n
27. 4 29: 3 31. 4 33. 2 35.- 3
39. a. T (O (7 g F L 7
SECTION 6
1. g=4,r=6 3. g=-7,r=6 5048 7. 60
9. 4 11. 16 13. 2 15052 17. 6 19. 4
21.

23.

An infinite cyclic group




