Part I. Linear Algebra

Exercises 1.1

1. z=4,y=1

3. The set of points on the line z 42y =4
6. =2, y=-1

8. z=-2y=3

12. x=-3+42y, z=0, y any real number

15. z=2,y=1, z=1

Exercises 1.2
3. Coefficient matrix: rank 2; augmented matrix: rank 2; t =4—2a, y =a, z = -2, a
any real number
4. Coefficient matrix: rank 2; augmented matrix: rank 3; no solution

7. Coefficient matrix: rank 3; augmented matrix: rank 3; 1 = 8 + 2a — 3b, z2 =
a, xt3 =—1—2b, x4 = b, x5 = =3, a,b any real numbers

13. x1=10/7, 29 =2/7, ©3=3/2

19. z1=3-2a, xz9 =a, x3 =2, x4 = 1, a any real number
21. no solution

23. () k#-3,2 (i)k=-3 (i) k=2

25. (a) no (b) no (c) yes

26. r1 = -7, y1 =19, 21 =8 29 =29, yo = =7, 20 = —3; x3 =12, y3 =
—4, zZ3 = -1

Exercises 1.3

3. yes
4. yes
5. No; the leading 1 in the 3,5-position is not the only nonzero entry in its column.

8. yes



11. z=-3—a, y=2+2a, z=a, a any real number

13. z1=11-2a+b, z9=a, xr3=3—0b, x4 =b, a,b any real numbers
18. z =y =2=0, the trivial solution

21. z1=2a—-0b, xo=—a+4b, x3 =a, x4 =D, a,b any real numbers
28. a=0>b b any real number

29. a=4

Exercises 1.4

-4 -3 1 3
3. (a) 28 —6 () -1 -12
—20 24 —41 21

4. (a) 3x2 (b) 4x2 (¢) does not exist (d) 3x2 (e) 4x2
(f) 3x2 (g) does not exist

6. (b) -12 (c) 4

9. For i=1,2,...,n, the element in the 2"¢ row, i!" column is
C2i = az1b1; + agzba; + -+ + az2pbp; =0

since ag; = agy = -+ = asy, = 0.

10. For j=1,2,...,n, the element in the j** row, 3"¢ column is
cj3 = aj1b13 + ajobaz 4+ - - - + ajnbpz =0

since by3 =bgog =---=b,3=0.

14. (d) 6x6 (e) does not exist

Exercises 1.5

3 -2 1
’ 3/2 —1/2

—11 2 2
5 —4 0 1
6 -1 -1

7. No inverse

12. z=5,y=0



Exercises 1.6

2. 0

5. 30
8. -—10
11. 26

13. x2=0,z=1, z=-3
15. y=-25/37
17. Cramer’s rule does not apply; the determinant of the matrix of coefficients is 0.

18. y=1/4

21. A= —4,7 For N\ = —4, =z = —ga,y = a, a any real number; for

A=7, x =y =a, a any real number

22. A=1,14++5,1—+5. For A=1, 2 =0, y:—%a, z =a, a any real number



Part II. Probability
Exercises 2.1.1

2. (a) n(ANB) =20 (b) n(ANB°) =5 () n(A°NB°) =40 (d)
n[(AU B)¢] = 40

Nn | A A¢ Tot

B {20 60 80
Be 40 30 70

Tot | 60 90 150

8. (a) 760  (b) 1290  (c) 720

9. (a) n(ANBNC)=5  (b) n(AUB) =27
() n[(AUBUC)] =7 (d) n[(AUB)*NC] =10

11. (a) 190  (b) 90  (¢) 210

12. 100

Exercises 2.1.2

2. 84
3. (a) 10° (b) 10-9-8-7-6=30,240 (c) 9-9-8-7-6=27,216

4. (a) 2-(26)3=35,152 (b) 2-25-19-18 =10,260 (c) 2-5-3-24-23 = 16,560
5. (a) 18-17-16-15=73,440 (b) 10-9-8-7 = 5040

6. (a) 5:5-4-3=300 (b) 5:6-6-3=540 (c) 5-6-9=270 (d) 5-5-5-5=1625

9. There are only 262 = 676 distinct pairs of initials.
10. (a) 72 (b) 450  (c) 176
12, (a) 9,360,000  (b) 468,000  (c) 8,564,400

13. (a) 8 (b) 6 shoes, 6 slacks, 12 shirts



Exercises 2.2
1. (a) Pi53=15-14-13=2,730 (b) Ci55 = 3003
3. (a) 0772 =21 (b) 2. 0773 =70 (C) 0974 =126

5. (a) 05275 = 2, 598, 960 (b) 01375 = 1, 287 (C) 01275 =792

(d) Cizz-Cisz= 22,308
6. (a) 5! (b) 4.
8. (a) Ci35=1287 (b) Cg3-C52="560 (c) Cg3-Cs2+Cs4-Cs51+ Css5 =966
9. (a) 4 (b) 4-9=36 (c) 13-48 =624 (d) 13-Cy3-12-Cyo=3,744
10. (a) Ci53-20=9,100 (b) Cis,2-Ca02=19,950 (¢) Cs5.4=52,360
(d) Cis,3-204 Ci5.4 = 10,465
Exercises 2.3
3. (a) (2a—b)° = 32a° — 80a*b + 80a®b? — 40a%b> 4 10ab* — b°
() (z—1)% =25 — 62° + 152* — 2023 — 1522 + 62 — 1
4. (c) 90z

5. (a) 011,6 CL5b6 = 462a5b6

Exercises 3.1
3. (b) S={BBB, BBG, BG, GB, GGB, GGG} (¢) E={GGB, GGG}

4. (a) S={(1,1,5,10),(1,1,10),(1,5,1,10), (1,5,10), (1, 10), (5,1, 1, 10), (5,1, 10), (5, 10), (10)}

(b) E={(1,1,5,10),(1,5,1,10),(5,1,1,10)}  (c) F ={(1,1,10),(1,10),(10)}

7. (d) S={(1,1),(1,2),---,(1,6),(2,1)---,(3,6)}; n(S) =18

8. (a) 05275 = 2, 598, 960 (b) 48 (C) 4- 01375 = 5, 148



(d) 13-48 =624 () 13-Cyg-12-Cyo = 3,744

Exercises 3.2

10.

11.

(a) no; cannot have a negative probability.
(b) no; the sum of the probabilities is not 1.

(c) acceptable

(a) P(BBG)=L  (b) E={BBG,BGB,GBB}; P(E)=2

(c) F={BBG,BGB,BGG,GBB,GBG,GGB}, P(F)=%8=3

@ PA2=% () PO —h—3 (0 P>8)—10-

&l

d P<N=5=2 (e) P(odd) =35 =3 (f) P(prime) = 22 = 3

(g) P(divisible by 3) = % = %
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(a) P(odd) = 3%
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(d) P(prime) = &

C C 13- 48
135 & 0.0004952 (b) =285 ~.02531 (c)

=~ 0.0002401
Cs2,5 52,5 Cs2,5

(a)

. 13- .12
Gus Ciz o gooonozss () L2 Grst12eCan

= 0.0014406
Cs2,5 Cs25

(d)

Exercises 3.3

E = probability that at least two people have same birth month.

12-11-10

123 = (.236

P(E) =1
14%

P(B°UA®) = P(lan B|) = 0.9;  P(ANB) =0.3



Exercises 3.4

12 4 1
1. P(Ho|H,) = BT The events are dependent since P(Hj) = 1

1 1 «
3. P(Sp|J)= 7 P(Sp) = i The events are independent. 3 6

2 4 1
4. P(Ro|H,) = 5—? =17 The events are dependent since P(R3) = 3
1 1
5. (a) P(A|B)= 3’ P(A) = 7 the events are dependent.
1 1 .
(b) P(A|B) = 2 P(A) = 3’ the events are independent.
14 12 2 29
6. (a) P(Rg) =— (b) P(R2)=—== (¢) P(same color) = —

49 T2 7 49
1 1 » 1
8. (a) P(16)= 8 (b) P(17) = n (¢) P(2"*draw) = n
9. D = the patient has the defect, E = the test is positive; P(D|FE) = 0.19

11. (a) P(Tb|+)=0.807  (b) P(nTbl+)=0.193  (c) P(Tb|-)=0.0035

205 5
12. P(male) = 57 P(very sat.Jmale) = 2057 P(barely sat.|female) = T76
5 3
14. (a) P(UW) = 10 (b) P(U2)|R) = 3
35 35
15. (a) P(RU1|RU2) = — (b) P(RU1|WU2) = —
47 53
P(ANB
16. P(A|B) = P(A) = % = P(A) = P(ANnB) = P(A)P(B) So A and B are
independent.
¢ ANB)+ P(A°NB P(B
17, P(A|B)+P(AC|B):P(AQB+P(A NB _PANB)+PANB) _ P( ):1

P(B) P(B) P(B) P(B)

18. If BC A, then ANB=B.



Exercises 3.5

x 1 2 3 4 5 6
p[X=x] 1/36  3/36  5/36  7/36  9/36  11/36

2. E(X)=4472--
5. $25

6. 31456

8. In pounds sterling, F(X) = —0.325, which is half the value in dollars. If Y is the value in
dollars, then X = 1Y and E(X) = E(1Y) = 1E(Y).

9. E(X) = $999.35 = $1000 — 0.65 If Y is the original random variable and X = 1000 4+ Y,
then E(X) = E(1000 + Y) = 1000 + E(Y).

1
10. E(X) = % If Y is the number of spots, then E(Y) = ; Now, E(X) = E(Y?) = & #
[E(Y)]?.



Part III. Differential Equations
Chapter 1

Exercises 1.1

3. yp is a solution, ys is not.
4. Both y and z are solutions.

7. r=—4,r=2

10. r=1,r=2

11. r=2

14. (b) y=2%2Inz (c) and (d) No solutions; In 0 is not defined.

15. (a) y=Cysinx for any constant Cj. (b) The initial conditions imply C; = Cy = 0.
17. zy —2y+6=0

19. ' +y —-2y=0

21. 2% — 22y +2y=0

Chapter 2

Exercises 2.1
2. y=x+ Cx?

sinx C
3. y=—

x2 | x?
5. y=xz(lnz)?+Cx

7. y=2x%" —ex?

9. y/2=Ce* —e® or y=(Ce?* —e")?



Exercises 2.2

10.

y=—1In (e’ —ze® + C)

Yy— 1 _ Cex272x

y=In [hl (1i6[1+ef]>]

y—i—lny:%x?’—x—S

1

y:Cx—i-l—!—lnx

y=Cxe¥/® —ze¥/* Inx —x

Exercises 2.3

1. 22432 =C

—1)2

. 9\"?
4. (a) A(t) =50ez O/10) = 50 (1—0> (b) 40.5 (c) 13.16 hours
6. (a) P(t) = 4.5e002310t (b) 48.19 years (c) 6.17 billion (approx.)
7. 132 years; 2112
8. 852 pm
Chapter 3

Exercises 3.2

2.

3.

Yes, their Wronskian is non-zero.

(a) r=-1, 4 (b) {e™®, e**}; y = Cre ™ + Cge® (¢) y= %eﬂ” + %649”

(a) r=-1,4 (b) {z7%, 2*}; y=Cia™! + Coz? () y=3gz7' +3a*

(a) y=z+1andy=a2?+1 are solutions and they are independent.

10



(b) y=Ci(x+1)+ Ca(z? + 1)
7. Az, 2%}
9. ad—pOy#0

10. Set u = 2] and calculate v/. W=0= 4 =0= u=C constant.

Y1
Exercises 3.3
1. y=C1e% 4+ Coe™
2. y= (1% 4 Cyze®®
5. y=Cie %cos xv2+ Coe % sin zv/2
7. y=—ecosz
9. ¢/ —6y+9y=0
10. ¢y +2y +10y=0

a+2 5, 2a-—2

11. — :
(a) y 3 3 ;

12. (a) ga<O0 (b) a>1

15. y= Cl.TE4 + 02$72

16. y:Cle—i-CQxQ Inz
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