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Exercise 5

According to Sec. 10, the three cube roots of a nonzero complex number zy can be written cg,
cows, cowg where ¢y is the principal cube root of zy and

(_27r> —1+3i
w3 = exp ZE

2

Show that if zg = —4v/2 + 4\@1’, then ¢y = \/i(l + i) and the other two cube roots are, in
rectangular form, the numbers

~(VB+D+(VE3-Di -, (V-1 - (VB4 1)
NG LT V2 '

CowW3 =

Solution

i(©+2rk)

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

) 1/3 2
21/3 _ [T62(6+27rk)} _ 7,‘1/3 exp (l@—i_gﬂk> , k = O, 1, 2.

The magnitude and principal argument of zy = —44/2 + 4+/2i are respectively

4+/2 3
r= \/(—4\/5)2 +(4v2)2=8 and ©=tan™’ _iﬁi += %
SO
3T
°F + 27k , 2k
zé/g =83 exp (z437r) = 2¢"/* exp (zg), k=0,1,2.

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

, 1 1
B oy = 26t — (cos% +isin Z) —9 ( +i2> = V2(1+1),

the second root (k =1) is

. 2 . 11 11 3+1 3—1
zé/?) = cows = 2" exp <2;> = 2111712 — 9 (cos ] + isin 7r> =2 (—f—i_ z\[ )

+
12 12 22 2V/2

C —(VB4+1)+(VB-1)i
— % ,

and the third root (k = 2) is

; 4 ; 19 19 3—-1 3+1
zé/g = cowj = 2¢"™/ exp <Z;> = 2¢M97/12 = 2 <cos = +isin W) =2 <\[ - i\[+ >

12 12 22 2v/2

C(VB-1)— (V3 +1)i
= 7 .
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