MTH 225
Homework #2

Due Date: January 29, 2025

1 If 2 =142, w=2 -1, and { = 4 + 3{, write the following complex expressions in the form
a + bi, where a,b € R.
(a) z+ 3w
(b) —2w +C
(c) 22
(d) v +w
(e) Im(¢™")
(f) w/z
(8) C*+2C+3

2. Write the given complex number in the form a + bi, where a,b € R.

(a) i
(b) $5
(C) eivr/(i
(d) (1+iV3)10
L @'Vrite the given complex number in the form a + b2, where a.b € R.
% (a) e i/2

el+3n’i

‘/1.. (b) = w7}

% (C 03;7211_:“

% (@) e
4. Let z € C and assume z # 0. Prove the following

(a) |Re(2)| € |z| and |Im(z)| < |z|.
(b) Re(z) =(2+3%)/2 and Im(2) = —i{z — 2)/2.
{c) |[2|=1ifand only if 1/z =%

If |2 =1 and z # 1, then Re((1 — z)~1) = 1/2.
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5. Compute the following

(a) 5+3*in 2),.

(b) 7 in Zys.

(c) 3'% in Zs.

(d) —16 in Z4.

(e} 7-(3+13) in Zy;.
(fy 8 'in Z,5.

2_ @F‘ ind the inverse of the following matrix:

[2 —3i 4]
1 2"
7. Show that 10 does not have a multiplicative inverse in Z,s.
Z F ind all solutions to the equation 22 = 1 in Zg.
9. Find a quadratic polynomial 22 + bz + ¢ over Zg which has four distinct roots in Zg.
10. Find two nonzero elements in Z;4 whose product is 0.

11. Solve the following system of linear equations over Z;:
2r+y =1, (“5
2¢ + 2y = 2.
2__ @ ind all solutions to the following system of linear equations over Zs:

w42t +y+z =4,
wt+a+3y+z=1
z+y=1

Remember, in Zs you should only have a finite nuinber of solutions.

@ Find the inverse of the following matrix over Zs:

2
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_ Wri the g number in the form aths, where abéIR.
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| (a)Re(@))21Z]. and [Tiz2)=|2]
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2 2

() 2l=| 1¢ M it =a
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Il la + 2= X+4
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W X
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[2]=dxtty 2] = | Tmlz)], — B

(b) | e+ 2= x+ir where X 7 €R. There fore,

ZAE = Xwier 2oip =x=RelZ). B
z 2
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|

L Fh

Find +he inverse oF‘fk_c_ﬁllmzig; matrix

A:rl":)q. “l‘ -

! 2

S_D\Qtigh. - 5

Al= _| 2 -4

203)-% =1 2-34

—

=-| 2""[‘7

-

ba |-l 2-3;

= (2 -4 ]

4
6 'l 2'3/4. L

F,% - 244 ] =["A ~*4

3

R LA e e

¥7

She 0 e 1o licaty

Solution,

Su}nln.:c Lor Contradiction dhere i€ an lement gﬁZ.; svch

that

'O'Q:\

=3 30ra="h

= =3

which ¢ Setien. (onseguony i

Ay . N
Zis. }




-, S —
Flnrl all solvtions +o +L.L£?£é+:m« x=1| in Zgl =

lolele [[loll 1yl

onS¢ ) _4he solviions are
X=1,35 7

e e l 0
J&A_L[ﬂxu{[ﬂ_ﬂ!. pelynomia) X #had sver Do which has foor distince
ots | o | ,

| - — ] OF
~ Less Lﬂnm.lgg_fz(x) =¥ tYx4e, Coma-ruhnfa 4able we hm._:thni'_

X 2 3 | ¢ D
ple)| ¢ |+m trahe [ 343bec [t etthec |14 5Sbec !¢
_N_AML,_L\LP_PQ;.L_WL_MLni- |
: by 50 . I
o H42b4c=0 | 1
o tibee=0 | EE——
[+5b4¢=0 |
o ¢ =- 4w | |
Y+b=0 () . |
__imb=0  (2) _ | _
- L+4b=0 (1) 9

B/I t%ua{—io«v (1) +his quzligi b= 2 wlich L e7ul.+w\ (2) 3 '”P‘l““‘ $=0
whith 15 o Contradiction,




TE insicad We a5Surmc

CZOrhz\

we have!

Ketobt 4213 1%l Y
p(x)| © L 10

o
N
Cc

350
Find 4we nonwwj.Wr s 0
Solution:
] aud 2 swerk
|
il
Sbl\cg +he :Ellgu‘;,? 5y $4ovm of |incar cqvations over Z.¢
ZXbmﬁ
ZX-I'Z,y::Z
Sohiinn: . =
2 1';sz-,rlaz;j >l 2 g]+Re—[1 oio
L2 2.1) 22:204p Lot i4. NN

Ther =1 on =0,




)

O
O :
“iw
Q\JAVIIa
Al SRS
mAv O_
ﬁ
£
K .
P —
«La
-~ —
-0 0 [ Vs
1 | um W on|
T N2 oy
m en| = Y
.”:»ifM/.Oo - XN 3 X|
o (N ~+ Q
-—— 0!!0 -L ﬁ-\.—u ”ﬁll o
_L B W v g
W = Y Pl » 3 x| N
NN 1) T
H o > - g
N &N + _x P = O o o
H H v n_l.lnl—l|l..u = ot te| ty
~ L.‘O....li 2 ~ 324N
W W ‘02"1.'0 ,7/ —ﬂ AI\J y ulv Or.h
S g i ™ S
Ne 0+ O S NN —| &3 MOZ ~
—_O o + N | N ) .
Jl \7 . W W X .v/V/W > ™
< S \M
. 3 T &
1




10

=

pa

L Selet
Row r

1112 9%

%i«_n&lho
Q Q| 4O -
o 'I.ll.l"
2o -
- lOl-O
l b—lnvo
Plnvo él
ﬁ &

[ ]

& |+
= J i
Cg NN o
°1 00 g —~
'l'lll'l
i bl X
o ~

O - 05
-
L vO|AU0

a, 1

mméf
pe]

¥ 3
—Illl.luo.
OOI..OQ_U
olol2p=
-0 O, | _ .
...m-a.......ul.

- ln'o

N -t —

-0 o
—cy — L

7]

4
L)

A

l

Lo

vently

A.

Com&g

T 2 2
6

T T
J
-’




