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

Exercise 1.2
Prove the following properties for 𝑧, 𝑤 ∈ ℂ

a. ℛ𝑒(𝑧) = ℐ𝑚(𝑖𝑧)
b. ℐ𝑚(𝑧) = ℛ𝑒(−𝑖𝑧)
c. ̅𝑧 = 2ℛ𝑒(𝑧) − 𝑧
d. |𝑧 + 𝑤|2 + |𝑧 − 𝑤|2 = 2(|𝑧|2 + |𝑤|2)

Solution Exercise 1.2
let 𝑧 = 𝑎 + 𝑏𝑖, 𝑤 = 𝑐 + 𝑑𝑖

a. ℛ𝑒(𝑧) = ℐ𝑚(𝑖𝑧)
ℛ𝑒(𝑎 + 𝑏𝑖) = ℐ𝑚(−𝑏 + 𝑎𝑖)

𝑎 = 𝑎

b. ℐ𝑚(𝑧) = ℛ𝑒(−𝑖𝑧)
ℐ𝑚(𝑎 + 𝑏𝑖) = ℛ𝑒(𝑏 − 𝑎𝑖)

𝑏 = 𝑏

c. ̅𝑧 = 2ℛ𝑒(𝑧) − 𝑧
𝑎 − 𝑏𝑖 = 2𝑎 − 𝑎 − 𝑏𝑖
𝑎 − 𝑏𝑖 = 𝑎 − 𝑏𝑖

d. |𝑧 + 𝑤|2 + |𝑧 − 𝑤|2 = 2(|𝑧|2 + |𝑤|2)

(𝑎 + 𝑐)2 + (𝑏 + 𝑑)2 + (𝑎 − 𝑐)2 + (𝑏 − 𝑑)2 = 2(𝑎2 + 𝑏2 + 𝑐2 + 𝑑2)

2(𝑎2 + 𝑐2 + 𝑏2 + 𝑑2) = 2(𝑎2 + 𝑏2 + 𝑐2 + 𝑑2)
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