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Exercise 2

In each case, find all the roots in rectangular coordinates, exhibit them as vertices of certain
squares, and point out which is the principal root:

(a) (—16)"%  (b) (-8 —8v/3i)"/%.
Ans. (@) £V2(1 +1), £V2(1 —14);  (b) £(V3 —14), £(1 + V/3i).

Solution

i(©+2rk)

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

. 1/4
S1/4 [,,,ez(@-i-%rk)} / =Y exp (Z@Z%k) ., k=0,1,2,3.

Part (a)
The magnitude of —16 is 16, and the principal argument is .
2
(—16)/4 = 164 exp <17T+47rk> . k=0,1,2,3
The first, or principal, root (k = 0) is
. 1
(—16)1/4 = 16144 = 2 (Cos LIS isinz) =2 ( + 1) = V2(1+1),
i v
the second root (k =1) is
A 3 3 1
(—16)1/4 = 161/4eBm/4 = 2 <Cos f +isinz> =2 <_\/§ +i
the third root (k = 2) is
; ) ) 1 1
and the fourth root (k = 3) is

(—16)1/4 = 161/4e7T/4 = 2 <cosZr + isin 7”) =2 (1 - i1> =/2(1—1).

i VRN
Imz
A
z=vV2 (=141 z=vV2 (1 +10)
(principal)
» Rez

z=vV2 (-1-10) =2 01-9
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Part (b)

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

—8
— —8)2 — 2:1 — _17— = — —
r \/( 8)2 4 (—8V/3) 6 and © =tan < 7 3
SO

2T
—2 4 onk
(=8 — 8v/3i) /4 = 16V exp <1347T) . k=0,1,2,3.

The first, or principal, root (k = 0) is

(—8 . 8\/§7,)1/4 — 161/46—i7r/6 =92 <COS% — zsm%) =92 ( — ’L) = \/g— ’L'7

the second root (k= 1) is

| 1
pg—&@wﬂz1§%ﬂﬂzz@mg+wmg):2(+ﬂ@>:1+¢%

the third root (k = 2) is

. 1
(—8 — 8\/§i)1/4 — 161/4¢i57/6 _ 9 (cos5gr + isin 5(:) =2 (-? + 1'2) = V341,

and the fourth root (k = 3) is

A 4 4 1 V3
(_8_8V§QU4:]6U%“W3:2<QBi?+%smz;>::2<——%i;>::—1—yﬁi

Imz

z:1+\/§i

z=-V3 +i
3 (/\ » Rez
\'/)z:\/?—i

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

www.stemjock.com



