
Complex numbers in standard form
Recall that the standard form of complex numbers is 𝑎 + 𝑏𝑖, where 𝑎, 𝑏 ∈ ℝ

Exercise 1.1
Find the complex numbers in normal form corresponding to the following expressions:

a. (1 + 𝑖
1 − 𝑖

)
2

b. (1 − 𝑖)(1 + 𝑖) 2
2 − 𝑖

c. (−𝑖)3253

d. 1 − 𝑖2 + 𝑖4 − 𝑖6 + 𝑖8 − 𝑖10

1 + 𝑖 + 𝑖2 + 𝑖3 + 𝑖4 + 𝑖5

e.
√
𝑖

f.
√
−2𝑖

g. √1+ 𝑖
√
3 +√1 − 𝑖

√
3

Solution Exercise 1.1

a.
(1 + 𝑖
1 − 𝑖

)
2
= 2𝑖

−2𝑖
= −2

2
= −1

b.
(1 − 𝑖)(1 + 𝑖) 2

2 − 𝑖
= 4

2 − 𝑖
= 8 + 4𝑖

5
= 8

5
+ 4

5
𝑖

c. because of the periodic nature of (−𝑖)𝑛 = (−𝑖)𝑛+4 we can state (−𝑖)𝑛 = (−𝑖)𝑛mod4.

(−𝑖)3253mod4 = −𝑖

d. 1 − 𝑖2 + 𝑖4 − 𝑖6 + 𝑖8 − 𝑖10

1 + 𝑖 + 𝑖2 + 𝑖3 + 𝑖4 + 𝑖5
= 6

1 + 𝑖
= 3 − 3𝑖

e. √
𝑖 = (𝑒1

2𝜋𝑖+𝑘2𝜋)
1
2 = 𝑒1

4𝜋𝑖+𝑘𝜋 = ±(cos(1
4
𝜋) + 𝑖 sin(1

4
𝜋)) = ±(1

2
√
2 + 1

2
√
2𝑖)

f. √
−2𝑖 = 𝑖

√
2
√
𝑖 = 𝑖

√
2(1

2
√
2 + 1

2
√
2𝑖) = −1 + 𝑖

g. √1+ 𝑖
√
3 +√1 − 𝑖

√
3 =

√
2𝑒1

6𝜋𝑖 +
√
2𝑒−1

6𝜋𝑖

=
√
2(1

2
√
3 + 1

2
𝑖) +

√
2(1

2
√
3 − 1

2
𝑖)

=
√
6
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