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Complex functions for Engineering Students

Solutions of Exercise class 1

Exercise 1:

Given the complex numbers z; = 3 + 2¢ and 2, = 5 — 44, determine the Cartesian
representation of

a) z21 + 29 s |Zl -+ ZQ| s 421 — 7i22 s 421 — 7?;22,

b) z1-20, Zi-Z, 27-2z5, Re(z)-Im(z3),

) 2z Im(z)
z9 ’ RG(ZQ) ’
Solution:

a) z1+20=3+2i+5—-41=8—-2i
|21 + 20| = |8 = 2i| = /8% 4+ (—2)2 = 217
dz1 — Tizg = 4(3+ 2i) — Ti(5 — 4i) = 124+ 81 — 351 — 28 = —16 — 27i

AZ) — Tizy = A(3 — 2i) — Ti(5 + 4i) = 12 — 8i — 35i + 28 = 40 — 43

b) 2120 = (34 2i)(5 — 4i) = 15 — 12i + 10i + 8 = 23 — 24
21'22221'22:23—{—22.

222 = (34 20)3(5 — 4i)2 = (=9 + 46i)(9 — 407)
— —81 + 360i + 414i + 1840 = 1759 + 774i ,

Re(z2}) - Im(22) = —9 - (—40) = 360,

) 2342 (3+20)(5+4)  15+120+10i—-8 7 22,
7  b—4i  (5—44)(5+4i) 25 + 16 41 41

Im(z) 2

Re(ZQ) 5
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Exercise 2:

Consider the complex numbers

=1 20=1, 23 =—1, 24 = —i.

a) Express z; + 29,20 + 23,21 + 24 in polar coordinates.

b) Compute in Cartesian and polar coordinates

Z9 + 23 zZ1+ 24

7
(214 2)" 2+ 2o 29

Solution:

a) 21+ zm=14+1:

r=11+1i =2, @zarctan(l):g = 2 4 29 = V2™

29+ 23 =—1471:

r=|-14+il=v2,

gpzw—i—arctan(—l)zw—%
21tz =1—1:

T:|1_Z|:\/§7 S0=27T+arctan(—1):27r_

NS
N

= 2+ 2 = V2™

(21 + 2)7 = (V2em/4) T = 8/2¢Ti/4 = 8(1 — i) = 8 — &i

2tz V2e3mil4 e I N
Zi+Zy e i/ ‘

21+Z4_1—7;_ 1 i
z9 7

7’:|—1—i|:\/§,

5 ,
¢ =7 +arctan(l) = 7 + % _ 27 = At V2Tl

2
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Exercise 3:

Compute all solutions of

in polar and Cartesian coordinates.

Solution:

There are exactly 6 different roots of unity. They are determined by

2 = €20 =0,1,2,3,4,5.

. 1 3
21 = e?7/6 = cos (g) + isin (E) = - +i§,

. 2 2 1 3
2y = €M7/6 = cos (g) + isin (%) =3 +i§ ,

i67/6

23 = = cos (7) +isin(7) = —1,

. 4 4 1
24 = e®7/6 = cog (g) + isin (1) =_—=-— z? ,

. 5 5 1 3
z5 = e107/6 = cos (%) + 7sin (—W> =5 z£ .

Dates of classes: 3.4.- 7.4.



