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Chapter 1 Logic

1.1 STATEMENTS AND CONNECTIVES

{Pages 1-2/
1. false 2. true 3. true; false 4. false 5. true 6. true 7. true
8. p+g 9. pvg 10. pAg 11. ~pAg 12. g=p 18. pv ~¢ 14. ~p—~ ~q

15. (3) 16. (4) 17. (3) 18. (1) 19. (2 20. (2) 21. @) 22. (4) 23. T 24. T

1.2 TRUTH TABLES; TAUTOLOGY. LOGICAL EQUIVALENCE: :
EVALUATING A COMPOUND STATEMENT

(Pages 4-5)
) w S
Lalpla r~q] pNp=a) | pAp-a)l—q
rir) r T T
T\ F| F Foo T
F T T F i T
FiFl T F ! T
P21 i
b. yes
2.a (2| alpal ~p | aV~p| (p=aq)=>(@V~p)
TiT| T | F T T
TV\F| F | F | F T
F|T T 7T 1 T T
FiFl 7 {171} T T
b. yes
e. (D)
3a. |plql~pl~poq|pVal (~pagr=(pVD
T|T|F T | T T
T|F}| F 7 T T
Fir}| T T T T
FIF| T F F T
b. ves
c. (1)
da |pla|l~la-~p|pAa|~pAq)| (g-~p)~pAg)
T|T| F F T F T
T|F|F T F T T
F|1T]| T T F T T
F i F T a F T T

b. yes; the statement is always true.
c. (2)




q | ~(p->q)(pA~q

1
|
S5.a. jp{q|p—a J |
TiT{ T | T
T F| F | T
FIT T T
FiF T B T
b. yes
c. (4)
6a lplalpVa|~r | WVOA~p | 1pVOA~plog
T|T T F F T
T|F T F F T
F|T T T T T
FF *., T ﬁ‘ T B
b. yes
7.a. [plgloVa | ~pVa | pA~(@Vae) [IpA~(pVal~q _
T T T F F a
T|F T F F T
FiTi T F F T
F | F Fo T F T
b. ves
8a {r|alphalp=q| ~r-a)| GAD>~p-q)
T| 7T 7 T F F
T|F F F T T
FiT F T F T
F|F F T F T
b. no
9.2 [p|gl~|p=q | ~Np->q) | ~p | ({~qA(p>q))>~p
T|T{ F T i F F T
T{FI!T F F F T
FiTi F T F T T
FIF|T T T T T
b. yes
10,8 [ple{prrai~a|(p>)V~a|pAqg| Up>)V~ql>(pAg)
TI|T T F T T T
T |F F T T F F
Firi T |F T F F
FIFl T T T F F
b. no ¢ (1)
1I.F 12.T 13. F 14. T 16 7T

1.3 THE PARTS OF A CONDITIONAL;
CONVERSE, INVERSE, AND
CONTRAPOSITIVE

{Pages 6-7)

1. If shoes are properly cared for, then they last
longer.

2. If a triangle is isosceles, then its base angles
are congruent.

8. If a polygon is regular, then it is equilateral and
equiangular.

4. (2) 5. (2) 6. 4) 7. (4) 8. (4)

8. (3) 10. true 11, false 12, true

13. false  14. true 15. (3) 16. (4)

1.4 LAWS OF REASONING AND
PRESENTING ARGUMENTS

(Pages 10-11}

15,10 2 ¢ (@2 3. horg4)
4. b,(6) 5. £,(3) 6. dork,(5)
7.1,(8) 8. a,(1) 9. e, (11) 10. m,(9)

11, g, (T 12. b 13. d 4. e
15. f 16. h 17, a 18. d
19. ¢ 20. e 2l. g

22, a. SAp

5

b. Law of Simplification

23. a. p—~h
So~h— ~p
b. Law of the Contrapositive

24, a. s—~p
pom
Sos—om
b. Law of the Syllogism
25, a. p—h

P
h

b. Law of Detachment

26. a. p—=m

b. Law of Modus Tollens
27.a. ~p-—~h
h

Soop
b. Law of Modus Tollens

b. Law of Disjunctive Inference

29. a. s
P
SAp

b. Law of Conjunctien

30. a. p
pv —~m

b. Law of Disjunctive Addition

3t.a. ~s-—+~p
~p— ~m

S8t -m

b. Law of the Syllogism

32.a. -~p

=k
S~pA-~h
b. Law of Conjuncticn

33.a. ~pvh
L
So~p
b. Law of Disjunctive Inference

34.(2) 35 4) 363 37.(1) 38 @
39. (20 40.(2) 41 (1) 42.(2) 43. (1
44. (2)  45.(2) 46.

1.5 FURTHER PRACTICE IN USING THE
LAWS OF REASONING

{Pages 13-15]

1. ~g 2. p 3. ~-p
4. e—g 5. ~d 6. ~x
7. ~s 8. a 9. q 16. 3 11 (1)
12. (2) 13. () 4. F 15 (1) 16, (2)
17.(2)  18.(2) 19. (13 20. (2 2L @3
22. a. (1) b. (4) c. 2)

d. (5) e. (2) £ 3
23.(2 24.(2 25. 2 264 27.(3
28.(4) 29.(2) 30.(% 31 (4) 32 (2
33.(4) 34.(3 385 (2 36.(3) 37.(
38.(2) 3.4 402 41.(3) 42. 4
43. 4) 44.(2) 45. @

46. invalid 47. invalid 48. valid
49. invalid 50. valid 51. valid
52. valid 53. valid 54. valid
55. valid 56. invald 57, invalid
58. valid 59. valid 60. invalid
61. valid 62. invalid




1.6 INTRODUCTION TO LOGICAL PROOF

{Pagas 17-19)

b. Statements

T

R- ~T
~R

J—~R
~dJ

JVS

)

N OO L0 b e

3.a. R-4
A~ ~P
PvSs
-8

b. Statements

ke
>
1
1
v

5.a. GVA
A—-C
C~ ~P

S G

b. Statements

S
1
2
3. ~C
4
5.
6
7

b. Statements
1. -8
2. WvS
3. W
WP
P
R~ ~P
-R

ook

o

&

I

.CvA

A—H
H~- ~E
E

. Statements

IR e
b
|
By

RS S e
=~}
i
@

A—M

M-I

CVA
~1

C

Statements

~1
M-I

~M
A—-M

D 0 10
{
o

CvA
(8}

H- ~R
“H~- ~T

T

RvA
Staterments

-7

t

i

- ~R
VA

1 e g0 N e

James arrives
on time.

9.a. Cv-~-A
D~ ~C
~-D-B
A

b. Statements
A
Cv~A

NGO L0 N
>
i
t
9]

The butler
did it.

b. Statements
1. C
2. C—~-B
3. ~B
4 A-B
5 ~A
6 DvA
7. D
8 D— ~E
9. ~E

13. Statements

~-CAD

~C
A-C

~A

~A—B
B

PP 031

15. Statements
~AnC
~A

AvVW

w

R— ~W
~R

oe o

17. Statements

1. ~(PvE)
2. ~PA~@Q
3. ~Q
4. ~@ R
5 R

P-C
PvE
E~J
C—-H
-

10. a.

b. Statements
~J
E—J
~-E
PVE
w
P-C
Cc
C

—~H

LMD U

b. Statements

T
W T
P o4

00921 D g 0 2o
t
o]

= oy
i
e

Ann is
impressed.

14, Statements

1. AA-~B
2. ~B
3. Bv(C
4. C
5. C-—=D
6. D

18. Statements
1. ~Ba~C
2. ~B
3. AvE
4. A
5 A—D
6. D
7. D-—E
8. E

18. Statemenis
~(Rn~@
~Rv@

- T

P o
~ooN

18. Statements

G U1 0o 0O

~{CAB)

~Cv ~B
C

~B
A—B

~A

21. Statements

PRD O 6o 10

~(AA-~B)
~AVEB

—

C
-~ D

Soawm»

23. Staterments

1.7 INDIRECT PROOF
{Page 19/
1. Staternents
1. Assume ~8
2. Jv8
3. dJ
4. J—R
5. R
6. R-—-T
7. ~T
8. But,T
9. (=8
10. S
3. Statements
1. Assume R
2. R—+A
3. A
4. A~ ~P
5 ~P
6. PvVvS
7. 8
8.
9.

PRUBM PN

A

A—C

o]

B~ -~C
~B
~(DA-B)
~DvVvB
-D

But, ~8

20. Statements
~(~RAQ)
Rv ~@

- B

- P

P IS O o
o b D

Statements
1. ~(~Anr~X)
2. AvX
3. ~A

4. X

5 X—-M
8 M

7 M- -B
8. ~B

9. ~RE—~B
0. R

bt

®

Statements

. ~Q
(MAN)—Q

~(MAN)

~Mv ~N
M

~N
X—-N

~X

~X=P
P

PEENM oA a0

-

2. Statements
1. Assume ~C
CVvA
A
A—-H
H
H- ~E
~E
But, E
L~(=C)
[

PomNammwN

=

4. Stotements

. Assume ~A
AVE

B

B-G

G

G-D

D

But, ~D
So=(~A)
A

o o

Lraae

=

5. Statements
Assume ~G
GVA
A
A—C
c
C— ~P

~P
But, P
A O]
G

ORI O oo

-

tatements
Assume R
R— ~P
~P
W-—P
~W
wvS
8
But, ~8
Co~R

7.

L@ DO N

Statements
Assume ~B
~D—RB

b

L@ DO
3]
<
!
LS

[

11. Statements
Assume E
D~ ~E

~D
DvA
A
A—B
B
C— ~B

~C
But, C
S.~E

PENBD Ao

bt bt
e

13. Statements
Assume ~B
~A—B
A
A=C
C
But, ~C from
~CAD
S~ (~B)
B

LN U

tatements
Assume —C
CvA

A

A—-M

6.8
1
2
3
4
5
[
7
8
9.
10. C
8. Statements
1
2
3.
4
3.
6
8.
g

—

0. A

10. Statements
Assume ~H
C—H

~C
P=C

~F
PVE
E
E—~d
J
But, ~J
o~(~H)
H

=
Somumoh o

el
2

12. Statements
Assume ~A
B—4

~B
BvC
c
C—W
w
W -T

~-T

10. But, T

1. L ~(=4)

2. A

e i

14, Statements
Assume ~D
C—~D

~C
BvC
B
But, - B from

W pmmo




. Statements

15. Statements 16. Staternents 21. Statements 22, Statements 29, a. June is in bloom. 51. Statements
W mmME...:ﬂms.a w Wmm.c%a ~E w lembcmm ~D 1. Assume ~R b. If Kate goes to the party. then 1 don’t need 1. ~(PVQ) 1. ~(~AnB)
3w 5. m ¢ ' 2. ~R~B a gift. (Or: If I need a gift, then Kate does 2. -PA~@Q 2 Av-~B
& AVW & A-D S B-c o not g0 to the party.) 3 ~-P 3 B
b < 4. =C 4 M- -B ¢. no conclusion 4 ~P—R 4. A
5. A N 5 ~A 5. ~B 5. ~M d. no conclusion 5 R 5. C—+-~4
6. But, ~A from m AVEB 6. ~(AA ~B) 6 X—-M e. You like baseball. 6. T—-R 6 ~C

~AnC 7. B 7. ~AVB 7. ~X 7 T 7 ~C—D
7. - ~R 8. But, ~B from 8. -A 8 ~(~AA-~X) 30. a. This test is not difficult. ' 8 D
~BA~C 9. But, A 9, AvX b. Mwm show is great.
9. L ~(~-E) 10, o ~(~Dy 10. A c. Crunchies is good to eat.
0. E 11. D 11.  But, ~4 d. If the book is not expensive, then I will buy 53. Statements B 3 .”_m...EmMmiu 2
17. S 12, . ~(~R it. (Or: If I do not buy the book, then it is 1 Assume — . ssume
. Statements 18. Statements 13 & expensive.) 2. SVB 2 N-—~R
1. Assume ~R 1.  Assume ~T . e. no conclusion 3 8§ 3. ~N
2. ~-@—~R 2. @~T 23. Statements 24. Statements 4 S-M 4. NvI
*3. @ 3 ~Q 1. Assume D 1. Assume ~P 31. a. It will not snow this weekend. 5. M 5 I
4. ~(PVv@) 4. ~(RA-~-Q) 2. ~(DA~B) 2 ~X =P b. Flowers will not grow in May. 6. M- ~D 6 I--~D
5 ~PA~-Q 5 ~RvQ 3. ~DVB 3 X ¢. Mary owes the library a quarter. 7. ~D 7. ~D
%, ~Q 6. ~R 4 B 4 XN d. t~ror~r— ~t 8. ButD 8. Dv-~-H
7. QA-Qisa 7. But, R 5 B--~C 5 N ey M So~(~B) 9. ~H
g Contradition & D -C . & M 32,3 WG 4@ 35 G 0B o Bed
o R . Y Giam-g 36. (1) 374 38.() 39 valid
- piald 40. invalid 41. valid  42. valid
) 9. But, A 9. @ = 55. Statements 56. Statements

19. Statements 20. Statements 10 - D 10 But. 43. & 4. () 45. (2) 46. (3) 1 Ass D
1. Assume A 1. Assume ~P S . dut, ~Q 1. Assume C . ume ~
2. A~B 2. Bop noo SR 47.a.SvB 4. 8. N~ ~R 2. C—~4 2. C=D
3. B 3. ~B 12. S M Nl 3. A 3. ~C
4. ~(CAB) 4 R-B M =D RAGIS 4 ~ANB) 4. ~BvC
5 ~Cv ~B 5 ~R D Dv~H 5 ~Av~B 5 ~B
6. ~C 6. ~(~RAQ) " 6. ~B 6. But, B from
7. Buw,C 7. Rv~@ b. Staternents 7. Mcrw w.» AB
8 L-A 8 ~-Q 1. D b. Statements 8 .-C M Jo=(=D)

9. But,Q 2. M- -D 1. H - D
10. . ~(~P) 3. ~M 2. Dv-H
1. P 4. S M 3. D 57. Statements Statements
5 ~S 4. - ~D 1. Assume T 1. Assume ~D
6. SvB 5 ~1 w mx:m w.rmlé
- 7. B 6. NvI -
1.8 SUMMARY EXERCISES (Pages 719-27) >N i PR 3 Co -4

1. true, true 2, false, false 13. converse, inverse  14. pA ~q 8 N-— ~R *5. P 5. ~A

3. false, true, false 4. true 15, ~gep 16. g~ ~p 17.p— g 9. ~R 6. ~PVQ 6. —~(~AAB)

5. false 6. true 7. conirapositive 18. gv ~p 19. (2) 20. () 7. ~PA~@Q 7. Av-B

8. converse 9. inverse 21. false 22. (4) 23. (4) 49, Statements 50. Statements 8 ~P ) 8. ~B

10. contrapositive, inverse 24. 3 25. (3) 26. (4) 1. ~AABR) L ~AAB 9. PA~Pisa 9. But.B
11. converse, inverse 12. conirapositive N. “AV-B m‘ B contradiction 10. S~ {(~D)
3 B 3. ~BvVC 0. ~-T .o
2.8 |plqg| pAq |~ [ (A~ | ~p| (pAg)V~gl=~p! b.mo c. (D) 4. ~A 4 C
5 C—A 5 C—D
TIT T £ T F F 6. ~C 6. D
TIF F T T F F
FIT F F F T T
F{F F T T T T
28B.iplg| ~glp—~qg| ~p= -0 | pAq| ~p=~q)~phrg
TiT F F T T T
. TIF| T T F F T
FITF T F F T
WFiFLT T F F T

8
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Chapter 2 Basic Algebraic Skills

2.1 THE STRUCTURE OF
THE REAL NUMBERS

(Pages 23-24)

1. (@ 2. 4) 3. 3 4. (4) 5. (4)
6. (1) 7.4 8. (2) 9. (1) 10. )
11, (2) 12, (1) 13, 4) 14. (3 15. 4
16.a. (1  b. 1y d. @ e 3
17.(3)  18. (3} 19.(2) 20.(2 21 (b
22, (1) 23.(3) 24.(4) 25 (1) 26.(3
27.(2) 28. (%) 29.4) 30.(3) 31. (3
32, (3 3353 34.@
35. a. multiplication b. addition

¢. multiplication d. subtraction

e, addition
36. a. () b. @) c. 9 d. (1) e (6)

£@ g ® h6 i 68 @
37. a. 4) b. (@ ec. d. 4) e (3
2.2 POLYNOMIALS
{Page 25}
1. 5x — 6y 2. 8% —7x+1 3.4b

4. 40+ n -3 5. 2:+x+3 6. 24
7.2°+5x B 4x—y 9.(4) 10. ~x—y

{Page 26)

1. 3 1) 3. @ 4. 6x%y?

5. -36c% 6. —32r%t® T x?-2x-15
8 x2-3x-10 9. x2 + 12x + 35
16, 22 +5x - 12 11. 5x* - 9x~ 2
12. 622 + 5x - 6 13. &% - &° 14. x2 -8
15. z* - 25 16. x? - 04 17, 2% —
18. 422~ 9 18. 24° + 6a°b + 8d’c
20, 1" - x?-2x+8
21. a* + 2a° - 50° — 8a + 4

22. x* + x% — o -yt

{Pages 26-27}

Lo6:° 2.(3 3@ 4. 4) 5 (2
6. 12x 7. -3 8 -7z 9. ~Ba+b

=

10, x + 2y 1l.a+c¢ 12, xy + 2
13. 2mn +4  14. 4x® — 8x + 1

15. 3 16. (1)

(Page 27)

1 -T+4x+3x% 2 -~x*+3x+6 3.2
4.1 5. (1) 6 x'y+ x%? - 32%°
7.y - 2xy + 2°

2.3 SIMPLIFYING AND EVALUATING
ALGEBRAIC EXPRESSIONS

(Pages 28-29)

1. 16 2. 16 3.9 4. -9 5. 64
6. 64 7. 64 8 -64 9.7 16. 11
11. 25 12,13 13. 24 14.18 15. 36
16, 36 17, 512 18. 13 19. -9 20. 36
21. -324 22.0 23. 8 24. -1
25. -1 26. ~10 27. -5 28. -2
29. 14 30. -54 31. 14

V2

216 @ -1} 83 ms @ 222

X

2 —
M.MI @ -30 3BM5 @3+5
36. 14 37. -2 38. 16 39. 20

10, -10 41,64 42, —10 43, -3
. ﬂmmﬂ 5.3 46 @
7.4 480 49.3) 50 (3
51. 0 52. 3 53. 9 54, 15%
55. 9 56. -1  57. -26  58. 272
59. 261 60. 46 61. 110 - 2
62 -6 63. 15b 64. 2z + 10

65. ~17y + 14 66. —24z — 54

2.4 FACTORING

{Page 30)

1.@ 2@ 3.6 462 5 (3
6. 3:x+2) 7.32-3 8 zxx~-7
% x(@2x+ 1 10, x(x + 10) 11 2x2x + 1)
12. x(x2 -3 18, p(1 +r0) 14, h(a + b)
15, (a + )2 + 5)or Ta + b) 16. «(r? + RY
17. V23 + Tyor 102

(Page 30: Difference, Two Perfect Squares)}

1 {x + 8){x -8 2. (x + Mx ~y)
3.6+ x86~1x 4. 2x + 5)2x = 5)
5 (x+ .9k -9 6 (x+Hx—D
7 (3x + DB3x -~ .1 8. not factorable
9. Ux+Hidx-H 10. not factorable

1L (ax + ylax — ¥) 12, &% + y9x? = 3%

{Page 31: Factoring a Trinomial)
1 (x+3)}x+5) 2. (x + Dlx + 12)

13. (2x + 1Mx + 31 14.
15. 2x + 1)(x + 5) 16.
17. (4x — 1ix - 2) 18.
19. (8x — 1 20,
21. (2x ~ 3F 22.

23, (2x - D(3x —- 4) 24.

Sx + IMx + 1}

(5x ~ 1)(x + 3)
(3x + 2Kx ~ 5)
(2x + 51

(Bx ~ 2)2x + 1)
6x — 1Mx + 2)

{Page 31: Combining Types of Factoring)

1. 3x + 4)x - 4 2.
3.oalx+THx - T) 4.
5. 32x + 3y)(2x - 3y) 6.
7. x(2x + N2x ~ T 8.
9. B5(x? + 4)lx + 2x - 2
10. 2%+ D& + D - 1
11 alx - 3x + D 12,
13. 3(x + 1)° 14.
15. 2a(x — 3z + 2) 16.
17. 2(4x + 3x - D 18.
19. (x + 3}x — 3Hx + Dix -
20. x?+ Dx + Mz - 1)

203x + 2M3x - 2)
wx + yx -y

x(x + D~ 1)
zx + 3)x - 3)

dlx — 4)}(x + 3)

4x + 6)(x — 2)

xlx + 6Mx + 2)

22x + 1z ~ 2
1

2.5 ALGEBRAIC FRACTIONS

(Page 31/}
LLa=0 2. x=2

4. defined for all values of x

5. r=90 6. m=0

7. defined for all values of x 8 w=

9. x = +5 10. b= 14
12. x = -5or2

{Page 32}

1.(2) 2.(3) 3.4 4. 5 42 6.2

7. 8. 9 x-2
4 -5
m x+1 z+2

. — . 13.

L 7= 2.5 32-6
2a ~ 1 o 2lw—5) 12-m

4. -3 15. w+3 16. m=-3

(Page 32: Multiplying Fractions)

1

z Aa - 3)

x-5
T Six +5)
2Ax + 4)

7.1 8

5. dxix - 1)

3.1

{Page 33/}

12 2.2+ 10 3 =2
tomae i 6 5
7 wwww 8, sfw 0 g1

10. wmm 11. mlmmw 125+ 2

{Pages 33-34)
1.(2) 2.(3) 3.(3) 4. 6.(1) 6 (2

19x 11 8x +2
= . — 9. 3
7 15 8 2x x*
2 4 +1 ~21
10 228 g & 12, o2
x @ r—38
8z - 12 2 - 2x 11
L — . 3 15, ==
13 z-2 14 = 5 6x
5+ 9m — Tm® 3x -5
b 17.
16. m? 6
g M8 g Tx-8 gy Tr-6
12 15 20
2w a+tb r+1
21, 5 22, 0 23. "
m~2 7 15¢c + 2d
M e B o 2. s
23 22y a
L ™ 29.
2 2¢ -6 28 15y + 30 20 -2
6z - 10 —4r - 35 ¥y +40
30. iy 31. Fra—— 32. e
33, 3+ 15x l..mn 34, mx+mu\u
g - x° x°y = x¥
2e + b 2d% + od
Sl BeTE

2.6 OPERATIONS WITH RADICALS

(Page 34}

1. 8 2.7 3. 4 4. 9 5. 11
6. 93 7.79 8.48 9.65 10.85
11. 62 12. 44 13. 71 14. 77 15 106

(Page 35)
L9 23 3.3 40 53 60
7. 8 6J5 9,303 10. V3 11 443

{Page 35: Combining Radicals by
Addition or Subtraction)

3. G+3x-1
5. {a — 8o + 3}

7. {a - 2P
9. (x+ 50+ 1
11 (x - 3%

4. (x — 3(x - 8
6. (a — THae + 3
8. (x + 25)(x + 2)
) 10 x-36K -1
12. (x + 57

4 x~2 x
x+4 {x~32r+ 1
6 (x + 3¢

1. 3v2 - 55 2. 3. @
4. @) 5. (2) 6. (1) 7. 843
8. (2) 9. (2) 10. (8) 11. 8

12. () 13. 2473 14. 182




(Page 36)

1. 8v6 2.
5. (3) 6.
8. 9VI0  10.

6 3@ 4@
25 780 8. 20
5241 36 12 85

2 V2

2.7 EQUATIONS AND INEQUALITIES

(Page 36/

LLx=3 2.2=11 3 x=6 4 x=7
5.c=6 6.y=9 T a=16 8 x=2
9. r=25 10, x =370 11. x =39 12. x =50
13. x=7 14.x=5 15.2= -2 16. x=6
17.¢=2 1B.x=4 19, x=5 20.x=3
21l x=11 22, y=7 23. z=5 24.x=4
25. ¢ can be any real number
26. v =6 27 w= -9 28. o
(Page 37]

1.x<6 2 4 3. 4. (2)

5. r< —10 6. v=5 7. b= ~4
8 m=3 8. r=-3 10, u > -10
{Pages 37-38)

l.a=} 2.x=81 3 y=% 4a-16
5.m=12 6.r=3 7t=3 B8 m=}
9. t=% 10 x= i.y=% 12. ¢
13. w=2 14.x=% 15.m=2 16 a=6
17 x=% 18 r=2 19.x=5 20. ¢
2L r=12 22. x=5 2. ¢c¢=7 24.d=3
25. x=-126.x=17 27. y=8 28 x=20
29. > 30. z can be any real number except 3
31 o 32 g=3 33. x < 60
3.0y > 27 35. o> -16 36. x < -10
37. y=4 38. 2> 16 39. x < 30
40. x < 6 41. x5 42, ¥y > 6
43. a> -26 4. x<}
2.8 SUMMARY EXERCISES
{Pages 38-40)

1.3 2.3 8. (2} 4. (3) 5. (1)

8.3 7.2 8. (3 8. 3

10. 2. 3 b. (6 c. @ 4. 5 e (2)
11.a. 3 b. Q) e & d4.(N e. (6

12, (1) 13. @ 14. 9x + By
15. 2x* +x 16, 142 - Tx ~ 5

17. 6x + 4 18. (3) 19, 2a + 2b
20. 4) 21 (3 22. (2) 23. (4)
24 x4 10x + 24 25. a*+a-6
26. x% - y? 27. 822 — 14x + 3

28. 25x* -4 29. ab-3a+ b -3

30. (3) 31 3

32. 18x° — 24x° + 42«7

33, % - 5y% - 41y - 20

34. 0 35. (4) 36. (1)

87. —8x% 38. —16c + b)

10

78.

94.

98.

102.

105.

107.
108.
113.

4x + 2 40. xy ~ 1 412
a. -1 - 3x + Tx* + 427
b, 4x? +7x? ~3x -1 ¢ 3
3 44. a. b b. 2 c. 2 d. 7
) 46. (3) 47. 36 48. -4
9 50. —48 51, -1 52, -1
2 54. 0 55. (1) 56. p+8
b 58. —x -9 59. d%+ 3d ~ 22
4) 61. (1) 62. 4 63. 25
22 65. x°
3(x ~ 3) 67. (x + Y — ¥
(x+ 2z — 1) 69, alx + 4}z + 3)
x(x + D(x - 2) T 2%+ 2x + D)
9+ 29 - x) 78. (x + B}(x + 3)
(a - 4¥a +2)
o® + b% is not factorable.
(x + .8)x — .8) T - 130+ 1)
{2a + I)a + 5} 79. By -2y + &)
G- a8 -2 81. (x* + 3)x? — 3
@25 + x5 + 106 - x)
WQHN ty~2) B84, (x + yila + &)
3% + )y + 2Dy ~ 2
3 87. (3) 88. 2 89.
4) 91. (3 92. x -3 93
-1 g5 2. g6 -2 g7
3 a-7 x+5
W 99 = 100. 1 1oL 2?41z
4 Sx
2 2
x*—-x-12 103, x- 3 104, —
X -9
1 1
%4 Tx + 10 106. 2x% + 14x
r+b x?-Tx+6
5 S T
@ 110. ) 111 @ 112. (3
r+4 13 . Bx+2
2 14, - 115,
o138 yyg 22¥8 gy B
y+2 15 x+y
2x -5
0 120. == 121 7.7
6.8 123. 10.7 124. 25.3
4) 126. (2) 127. (2)
(2) 128. 4 130. b
17543 13212 133. 2
r=4 135. p= -8 136. z=3
y=0 138. m = 25 138. b < —5
g= -9 141. 2 =3 142. r < 6
x=21 144. y =12 145. t =5
z=2 147. x =5 148. a = 2
y=21 150. & 151, x = 1
y=3 133. x < 15 154. y > 14
b>-20 156 x=< -24 157. a <24
x<} 159. x < 6 160. y = -2

Chapter 3 Mathematical Systems

3.1 GROUPS
(Page 41)
1. (4) 2.(3)
3. closure; associativity; identity = 0; inverse of @
is ~a
4. closure; associativity; identity = 1; inverse of a
is ]
a
5.{..., -4, -2, 02, 4,...,2n, ...} where
n = integer; closure; associativity;
identity = 0; inverse of 2n is —2n
6. closure; associativity; identity = 1; inverse of ¢
is 1
a
7.4 .., -21, ~14, -7,0,7,14,21, ... Tn, ...}
where n = integer; closure; associativity;
identity = 0; inverse of Tnis —7n
8. no inverses 9. no inverses
190. not closed; no identity; no inverses
11. no inverse for 0
12. yes; closure: 2% « 20 = 2¢*% = 2 associativity;
identity = 2% inverse of 2" is 2"
3.2 FINITE SYSTEMS
{Page 42)
L.a 2.¢ 3.d 4. d 5 b 6. b
7.8 86 9.4 10. 4 11.6 12. 6
(Page 43)
Ly 2ui=zgx'l=xy'=yz'=uw
3.6 4.27=84"=46"1=68"'=2
5. There is no identity element for the set.
6. 0 and 2 do not have inverses; 17! =1,3"'=3
7.6 '=PR'=0,0"=RU'=UP'=G
8 w7l ot 1l 9, @)
{Pages 43-44)
1. yes;identity = a;a ' =aq, b ' =c,c ' =b
2. no; failing: closure, associativity, inverse
3. no; failing: identity, inverse
4. yes;identity =g e ! =g, al=a,b7' = b,
¢ t=e
5. yes; identity =e;je” ' =e,p ' =q, ¢ =p
rl=prst=5¢t=1¢t
{Page 45]
1. yes 2. no
3.a. D b. C c. C
d C®A2ASE e. inverse
4. b 5. ¢

i1

6.a. ® | M S T R
i = —
M{R M S T
S{M S T R
TS T R M
R T R M §
b.S e. T d. R e MT
7.8 @|A N G L E
A|lA A N N A4
NiA N L E N
G| N L G G G
LN E G L L
E‘A N G L E
b.E ¢ N d N e 4

3.3 MORE ABOUT OPERATIONS
(Pages 46-47)

L o]0 1 2
0jo0 1 2
1{1 2 0
alz 0 1
2. &0 1 2
010 o0 o
110 1 2
2lo 2 1
3. ®to6 1 2 3
010 o 0 o
1/ 1 2 3
20 2 0 2
3lo 3 2 1
4. 001 2 3 4
o]0 1 2 3 4
111 2 3 4 0
2{2 3 4 0 1
303 4 0 1 2
414 0 1 2 3
5. a. 0 b. 1 c. 1 d. 2 e 3
6. a. 0 b. 2 c. 2 d. 2
7.4 ®]0 1 2 3 4
—_— T
0|0 0 0 0 0
10 1 2 3 4
210 2 4 1 3
30 3 1 4 2
110 4 3 2 1
b.)1 @2 & 1,4
8. a.l b. 5 e 1 d. 5
9.4 10.0

e 1,6






















































































































