MATHEMATICS 201-BNJ-05
Topics in Mathematics

Martin Huard
Winter 2009
Assignment #4
SOLUTIONS
PART I

Do the following questions from the book.
7.1.14 page 176 (4 points)
1 -34+2i 4-6i -2+8 —4i
—2i 6i -8i  4i
21 -3 4 -2 0
Thus x* +(=3+2i) x> +(4—6i) x> +(-2+8i) x—4i = (x+2i)(x* =3x* +4x-2).

Since 1 is a zero for x* —3x* +4x—2, then

1 -3 4 =2
1 2 2
fn =2 2 0

Hence x* +(—3+2i)x’ +(4—6i)x” +(-2+8i) x—4i = (x+2i)(x—1)(x* —2x+2).
Solving x> —2x+2=0

2++/4-8 .
= =1%i
2
So the solutions are —2i, 1, 1+i and 1—1.
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7.2.20 page 183 (4 points)

c=3 = $=1
- i d_ -1 _1;
d—_l_l = 7—7—71
1 1
1.1 a2, s k=] _—1_1 0oa2 s
Thus z= 7+21+ (T_El) +1 = —7—71—}— (7—71) +1
| !
(1 1 1 T\ (1 1 1
_(7+El+ El—l) = 7+El+ El—l)
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] 5 . 1 — _l)z
=(%+%1+7(cos%+151n%f)) 1
| =(cos£+isin£)’
1 1 2 - Tl =%
:(—+—z+— cos—+zs1n—) . .
2 2 2 4 4 —Z£+2rk . . E27k
( ) = cos25—+isin=—— k=0,1,2
1
—(LpLljpl ;) :
=(L+Li+i-10) B SR S
-1
1
=(cos0+isin0)’
=cosZ +isin22-  k=0,1,2

_1 =l B A3
=L 5+5L 551

Choosing the roots so that zk =5 =1i.
Thus, we have

z=1 k=i zk=i x=1-1i

==l4 By = _ 1y — 1B (B 1)
z=54+%5i0  k=5-3i zk = x=45 7-4-(74.3),
=13 — 31y — —=ly 3 (LB )y
Z=73 731 =—3—gi zk= x—2+2+( +2)l

2
Ergo, the solutions are 1—1, %—g+(§+%)i and %+g+(—§+%)i
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7.3.42 page 191 (6 points)

_ 615114 2,31 5
p(x)=1x"-1x +2x0 41 +x+3

o~|»—A o=

=1(3x°—2x" —11x* +4x 4+ x +6x+15)
If < 1s areduced zero of p, then

cll5 = x=+1,%3,%5,%15

dl3 = x=x%1,+3

Thus < ==+1,£1,+3,43,45,+15

3 2 -11 4 1 6 15
x=14 R R E L p)=0

i|3 ] 34 2 29 515 4160
39 27 81 243

3 2 -11 4 1 6 15
x=1 31 -10 =6 =5 1 p(1)%0
13 1 -10 -6 -5 1 16
32 11 4 1 6 15
x=3 5 5 -10 -10 -15 -15 o
3 3 -6 -6 -9 -9 0
p(x) (x——)(3x +3x" —6x" —6x° —9x—9)
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S

:5(x—3)(x5 +xt=2x7 —2x7 —3x—3)
If £ is areduced zero of p, then & ==+1,%3
11 -2 -2 -3 3

3 12 30 84 243
31 4 10 28 81 240
So there are no real zeros greater than 3.

1 1 -2 =2 -3 3

x=-1 -1 0 2 0 3 p(_1):o

-1 0 -2 0 -3 0
3x° +3x* —6x° —6x” —9x—9)
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a)over Q: p(x)=3(x—3)(x+1)(x* =3)(x* +1)
b) over R: p(x)=%(x—3 (x+1)(x—\/§)(x+\/§)(x2 +1)
c)over C: p(x)= %(x—%)(x+l)(x—\/§)(x+ﬁ)(xﬂ‘)(x—i)

Winter 2009 Martin Huard 3



Math BNJ Assignment 4 - Solutions

7.4.8 page 199 (3 points)
Let p(x) =x'-2

p(1)<0
p(2)>0
x =15 p(1.5)=3.065>0 ~ce(L1.5)
x, =125 p(1.25)=0.4414>0 ~ce(1,1.25)
x, =1.125 p(1.125)=-0.3982<0 ~ce(1.125,1.25)
x, =1.1875 p(1.1875)=-0.0115<0  ..ce(1.18751.25)
x, =1.21875 p(1.21875)=0.2063<0  ..ce(1.1875,1.21875)
Thus x=1.2

7.4.18 page 199 + 22 (for #18) (4 points)
Let f(x)=x"+3x"—24x-40.
We have f(0)=-40<0 and f(-2)=12>0, so by the bisection method we
begin with x, =—1.
. f(x,) . X +3x; —24x, —40 _ 2x;+3x; +40
T f(x,,) " 3xi+6x,-24 3x” +6x, —24
x, =—1.518518519
x, =—1.526840835
x, = —1.523842524
x, = —1.523842524
To six figures, a zero is x =—1.52384
1 3 24 40
~1.52384 -2.24943 40
~1.52384]1  1.47616 -26.24943 0
f(x)=(x+1.52384)(x" ~1.47616x - 26.24943)

Solving x* —1.47616x —26.24943 =0
147616 +,[1.47616* +4(26.24943)

2
Thus the zeros of x° +3x> —24x—40 are -1.5238, -5.9144 and 4.4382.

22.

X
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8.1.44 page 208 (2 points)

!
17 =85765680

41516121
8.1.52 page 208 (2 points)

(145)(131) =(1365)(165) = 225225

8.1.62 page 209 (3 points)

HHZeRH

8.2.12 page 213 (3 points)
38 N N8 D
N S NCE NS
X i=0 \/ i=0 \ [/
Thus the x*term will be when 16 —4i =4
i=3
. 4 . 8 3 A3
Thus the coefficient of the x*term is ; (-1) 2° =-448

For the constant term, we have 16—4i =0
i=4

. 8 4 ~4
Thus the constant term is A (—1) 24 =1120

9.1.18 page 223 (4 points)
a) P(2 spoiled)= @ _3_1
) 66 22

b) P(neither are spoiled) = ] =2_2
)

P tly 11 iled) = =
c) P(exactly I is spoiled) T 66 2

9.1.26 page 224 (2 points)

20 20 20 20 20 20 20 20 20
12 " 13 i 14 * 15 i 16 * 17 i 18 " 19 ! 20 263950
= =0.2517

220 1048576
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9.1.32 page 224 (3 points)

Winter 2009

Coins =proc( )

local s, i;

s=0:

for i from1 to 5 do
s=s+rand(0..1)()

end do:

return(s, tails)

end proc:

Coins();

4, tails

Martin Huard
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PART II — Due Friday May 1* (10 points)

Consider the following object.

With the help of Maple,
a) Find the defining functions (all are affine)
b) Find the probabilities associated with each function.
c) Sketch an approximation to the fractal.
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