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Exercise 1 (40 points).

The following complex numbers are given:
r=2—2iy=—2i,z=2V3+2i

(a) Compute x + vy, y — z,x - 2, z/y,x/z.
THy=2-2—2=2—4i
y—z=—2—2V3—2 =23 —4i
roz=(2-2)2V3+2) = (4V3+4) +i(4 - 4V3)
;:2\/142222(2\(/524;)2?2%()22): 4+44\/§z:1+\/§i
r 22— 2 (2 — 2i) - (2v/3 — 2i) _(4\/34)+¢(4\/§4):<\/§_1>+Z_<_\/§_1
4

2 aB+2i (2V3+20) (2V3-20) 12+4 11

(b) Write polar forms of z, y and 2. Compute 2%° and 2.

-2
r=1/22 4+ (—2)2 = 2v/2 and # = arctan (2) = —%

x =r(cosf +isinf) = 2v/2 (cos (—%) + 4 sin (—%))

r:\/2>2:2and9:—g

y =r(cosf +isinfh) =2 (cos (—g) + isin (—g))

2
=1/(2v3)2 + 22 = 4 and 0 = arcta (>_
r=vEvs) nd O =arctan (52 ) =5
. T LT
z=r(cosf +isinf) =4 (COb <6) + 4 sin <8)) ss
2" = r"(cosnf + isinnf) = 2% = (2v/2)?°(cos(—57) + isin(—57)) = —81°

2" = r"(cosnf + isinnf) = 2% = 43 (cos(5n) + isin(5m)) = —43°



(c) Find all complex numbers s such that s* = z.

2 2
Sk — <cos <9+ Wk) + 7sin (9+ ﬂk)) ,n=4ke{0,1,2,3}

n

Exercise 2 (20 points).

Consider the following complex vectors.

—21 2
u= |—-3+2i| andv=1|2—1
1-—5¢ —2i

(a) Calculate u-v and v - u.
u-v =g + v + uzvz = (29)(2) + (=3 = 20)(2 — i) + (1 + 54)(—2i) =2+
Vv -u = vug 4 Oug + tzuz = (2)(—24) + (2+14) (=34 2i) + (2i)(1 — 5i) =2 — 1

(b) Calculate ||u|| and ||v||.

ul| = vu-u = /(—2i)(2i) + (=3 + 2i) (=3 — 24) + (1 — 5i)(1 + 5i)

= /02 — (20)2 4+ (=3)2 — (20)2 + (1)2 — (5)2 = VA + 9+ 4+ 1+ 25 =43
vl = vV v =22+ 2—)(2+i)+ (—2i)(20)
=V2 42242 =i+ d+1+4=V13

Exercise 3 (20 points).
£40?

Let a =7, b =25 and ¢ =9 be numbers in the field Z;;. Compute *——.

b-bl=1 = b ! =9, by trial and error

c-¢ct=1 = ¢! =5, by trial and error

§+0 —1 32y -1 2
=(a-b"4+b)-c =(7T-945)-5=(8+3)-5=0




Exercise 4 (20 points).

Consider the following vectors in Z3.

1 2
5 4
u= |, and v = 6
8 5
Compute u+ v, u— v, 5u and 4~ 'v.
[1 4 2] I
5+4
UEV=l046| T
8+5 i
o _
v 5—4|
= lo_¢| =
_8_5_ -
5-1 5
5.5 4
=507 o
5.8 5

471 =9 — 41v2v|:
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