19.

3. The row vectors of A are dependent.

Answers to Odd-Numbered Exercises

1. Det(A) = 0. 2. The column vectors of A are dependent.
4. Zero is an eigenvalue of A.

5. A is not invertible.

SECTION 20

1.
7.

3or5 3. Anyof3,5,6,7, 10, 11, 12, or 14. 5.2
o)=1 oM =6 ¢U=12 ¢19=18 ¢@5=20
p2)=1 p®) =4 o(14) =6 (20) =8 (26) = 12
oH=2 0O =6 ¢19=8 « p@h=12 e@N=18
=2 ei0)=4  gO=8  @@)=10 =12
p5) =4 o(11) =10 o(17) =16 ©(23) =22 ©(29) =28
@(6) =2 p(12) =4 p(18) =6 p(24) =8 »(30) =8
(p—D@—D 11. 1+4Z,3+4Z 13. No solutions

9.
15. No solutions
17. 3+ 65Z, 16 + 65Z,29 + 65Z, 42 + 65Z, 55 + 657

19. 1 21..%9

23. a. F e« I’ e. T g F i F

SECTION 21 :

1. (g +qilg 9 €Q}

15. Tt is isomorphic to the ring D of all rational numbers that can be expressed as a quotient of integers with denominator
some power of 2.

17. Ttrunsintotrouble when we try to prove the transitive property in the proof of Lemma 5.4.2, for multiplicative cancellation
may not hold. For R = Ze¢and T = {1, 2,4} we have (1,2) ~ (2,4) since ()4 = 2)2) =4 and 2,4) ~ (2, 1) since
2)(1) = (4)(2) in Z¢. However, (1, 2) is not equivalent to (2, 1) because (1)(1) # 2)(2) in Ze.

SECTION 22

1. f)+gkx)= 2x%2 45, f(x)gx) = 6x2+4x +6
3. Ffl)+gln) =522 45200 falgbe=u’ s
5. 16 TR 9. 2 11. 0 13 2,3 15. 0,2,4
17..0,1,2;3
31, 0,%—5,202-10,3% =25 2% Sn.x' = 5x3. (Other answers are possible.)
23. a. T e. T e. F g T 157
25. a. They are the units of D. b. 1,1 c. 1,2,3:4,5,6
27. b. F c. Flx] 31. a. 4,27 b. Zy X Ly, 73 X Lz X L3
SECTION 23
s q(x)=x4+x3+x2+x—2,r(x)=4x+3
3. gx)=6x* +7x° +2x* —x +2,7(x) = 4
5524 7. 3,105,011, 14, 7,12,6
9, (x— D+ Dx—2)x+ 2) ‘
1. (x—=3)x+3H2x+3) {9 o




