MATHEMATICS 201-BNJ-05
Topics in Mathematics

Martin Huard

Winter 2009

Assignment #3
SOLUTIONS

This assignment is due Friday March 27, 2009 at the beginning of the class.
Complete solutions with exact answers are expected.

For questions involving Maple, a print-out of your work is expected, where your name is written
in the Worksheet, each question is clearly labeled, and the answers are clearly presented. Also,
you must copy your file in my “TEST” subfolder (W:\Tests\mhuard\Topics\Assignment 3),
where your name should be included in the name of the file (for example: Assignment 3 — Your
Name).

Do the following questions from the book.
5.2.42 page 120 (2 points)

(1-i)(1+2i)(1-3i) (3+i)(1-3i) 6-8i 6-8i —28-96i _, ,,.

(1+)(1-20)(1+3))  (3-1)(1+3]) 6+8 6-8 100 > =

5.2.56 page 120 (3 points)
Let w=a+biand z=c+di.
_|a+bi.c—di|_|(ac+bd)+(bc—ad)i|

hid
_|c+di c—di|_‘ c+d’ ‘

z

\/(achbd)2 +(bc—aa’)2

c+d’
_ \/azc2 +2abed +b*d* +b*c* —2abcd + a*d’
+d’
B V&’ +b°d* + b +a*d’
c+d’
\/az (c2 +a’2)-|-b2 (dz +cz)
c+d’
\/(az +l)2)(c2 +d2)
c’+d?
(@ +5%) |



Math BNJ Assignment 3 -

5.3.42 page 128 (2 points)
1+ =2 arg(1+i)=%
|1—i|=\/§ arg(1-i)=-
(1+ijls_ V2 (cosz +isin %) :
1-i) \/E(cos%ﬂ'sin%)

=cos1¥E +isiniE

_ 3_” . . 3_”
= COSF +7sin

5.3.64 page 129 (2 points)
[44/3 - 4 =8 Arg (43 —4i) ==

Solutions

43 —4i = 8(cos = +isin=x) F3
(4V3-4i) =¥8(cos T wisin T3] k=012 o

=2(cos (52 +%k)+isin(ZF+2k)) k=0,1,2

5.4.30 page 135 (2 points)
(es'”i)% =(es(cos(—7z)+isin(—7z)))% .
= ¢(cos =225k 4 jgin =22k ) k=0,1,234 "

Since Arg(esf’”') =r,

o

L

then, with k=3, -

V™ =e(cosz+isinr)=—e

5.4.38 page 135 (4 points)

i(0+27k) — elnrei(9+27zk) — elnr+i(9+27zk) k c Z

a) z=re’ =re

S = (elnr+i(9+27zk) )i _ ei(lnr+i(9+2k7z)) _ o (0v2km)rilnr

= ¢ (0727) (cos(ln r)+isin(In r)) keZ
b) i=cos5+ising

i'=e? (cos(ln1)+isin(ln1))

=z
2

e
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5.5.6 page 143 (4 points)

( ) (1+z)(z—3+4i)

=(1+i)z+(1+i)(-3+4i)

=(1+i)z=T7+i
Arg(1+i)== 1+i]=~2
Since fis an affine function, then f' =7, oD ;oR,

Thus a £ rotation, followed by a dilation of factor~/2 ,thena —7+1 translation.
Since f(1)=-6+2i then

7(C)= {z ||z +6-2i|= \/5}, circle of radius +/2 centered at —6+2i

5.5.38 page 145 + questions 44, 67, 68 (relating to 38) (12 points)
This is an affine system with

fixed point Z =(2+2i)Z-5i

;2
—Si 3
2
5

k=3+2i
Breo ()= (8 +B) (3 +30) +5-381)
334 arg(ie3)=g  fryl=
(5+30)7 = (2] (cos e wisinte) = (28)”

20
— (=62 4 76 ;\(3 L35 75 507
Zzo_(13+13l)(5+sl) RN

20
= () () )i
~5.9478 -4.0650i
5.5.67 > rsolve({z(n+l1l)=(3/5+3*1I/5)*z(n)-5*I,z(0)=1+2*I},z);

n
2L (3,3))" (5.0
13 13 5 5 13 13
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Math BNJ Assignment 3 - Solutions
5.5.68> a:=n->(-62/13+76/13*I)*(3/5+3/5*I)*n+(75/13-50/13*1I) ;

n
a=n— -Q‘i‘ﬁl E+§I + E—E
13 13 5 5 13 13

567225103161351 387671314711898 7
95367431640625  95367431640625

> a(20);

> evalf (%,5);
5.9478 - 4.0650 /

6.1.34 page 160 (4 points)
2z% +(-1-5i)z+(-10+7i)
(1+7) 2" +(-2+30) 2= 2i)(2+2i) 2* ~7i

(2+2i)z4 +(—4+6i)Z3 —4jz*

(4-6i)z° +4iz* - 7i
(4-6i)z° +(17+7i)z> +(-10+2i)z
(-17-3i)z* +(10-2i)z-7i
(=17 -3i)z* +(-1-44i)z+14+20i
(11+42i)z-14-27i

Thus q(z):2zz+(—1—5i)z+(—10+7i)
and r(z)=(11+42i)z—14—27i
6.2.18 page 163 (3 points)
1 - -8—4i —-4+2i 1+3i O
3+ 943 4-2i 0 10:
3+i)1 3 1-i 0 1+3i 10i
Thus q(z):z4+3z3+(1—i)zz+1+3i
and r(z)=10i
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6.2.32 page 164 (4 points)
1 i -4 10-4i 10
i =2 —6i 10+10i
i)l 2i -6 10-10i 10+20i
Thus p(i)=10+20i
1 i -4 10-4 10
—i 0 4i —10i
~i)l 0 —4 10 0
Thus p(—i)=0
1

i 4 10-4 10
1-2i —1-3i —1147i 5+5i

1-2)1 1-i —5-3i —1+3i 5+15i
Thus p(1-2i)=5+15i

6.3.50 page 169 (4 points)
Sx®+7x 1= (8x3 —1)(x3 +1)

= (2 —1)(4x” + 2x+1)(x+1)(x" —x +1)

4x* +2x+1=0
2+Ja-44 5
x:—:TiTl
2-4

X —x+1=0

1+V1-4

x= 5 :%igi

Over Q and R: 8x° +7x’ ~1=8(x—1)(x +1x+1)(x+1)(x* —x+1)
Over C:
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6.3.60 page 170 (4 points)

p(x):3x4—2x3+2x—3 p(1)=0

3 202 -3
311 3
3 113 0

Thus p(x)z(x—l)(3x3+x2+x+3). p(—1)=0
3 11 3
-3 3 3
-1)3 2 3 0

Hence p(x)z(x—l)(x+1)(3x2 —2x+3)
Solving 3x* =2x+3=0
L_2V4-433 2:4\di

1
23 6 :
Thus, the complete factorization over Q and R is

3xt —2x° +2x—3=3(x—1)(x+1)(x* —2x+1)
And over C is
3x4—2x3+2x—3:3(x—1)(x+1)(x—(%+%i))(x— %—ui))

3
:3(x—1)(x+1)(x—%—¥i)(x—%+¥i)
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