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Exercise 3

Find (-8 — 8\/32')1/ 4 express the roots in rectangular coordinates, exhibit them as the vertices of
a certain square, and point out which is the principal root.

Ans. £(V3 — i), £(1 +V/3i).

Solution

i(©+2rk)

For a nonzero complex number z = re , its fourth roots are

. 1/4
J1/4 |:,r,ez(®+27rk):| " /% exp (Z@*f”k) . k=0,1,2,3.

The magnitude and principal argument of —8 — 84/3i are respectively

-8
r= \/(—8)2 +(—8V3)2=16 and © =tan! = or= T

S0
—%ﬂ + 27k

(—8 — 8v/3i)/* = 16"/* exp <z T

), k=0,1,23.

The first, or principal, root (k = 0) is
o 1
(—8 _ 8\/§Z)1/4 — 161/4677,77/6 — 2 (COS% _ ZSIH%) — 2 <\/§ _ Z) — \/g — i,

the second root (k = 1) is

) 1 3
(*8 . 8\/51)1/4 _ 161/4ez7l'/3 =2 <Cosg +isin g) =92 <2 +Z{> =1+ \/gz’

the third root (k = 2) is
- 1
(—8 _ 8\/57,)1/4 — 161/462571'/6 — 2 (COS 5% +iSin 567[-> = 2 <_\/§ + Z) — _\/g_'_ i,

and the fourth root (k = 3) is

, 4 4 1
(—8 — 8v/3i)1/4 = 161/4¢i4™/3 = 2 <cos % + i sin ;) =2 (— — ff) =—1-/3i.
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The roots are drawn below in the complex plane.

Imz

A
z=14++3i

z:—\/? I
+\//\ » Rez
\//E:\/?—i

z=-1-+/3i (principal)
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