
 
If 𝒛 ∈ ℂ, 𝒏 ∈ ℕ then: 

 

𝒄𝒐𝒔𝒏𝒛 =
𝟏

(𝒄𝒐𝒔𝟐𝒂 + 𝒔𝒉𝟐𝒃)
𝒏

𝟐

𝒆−𝒊𝒏𝒂𝒓𝒄𝒕𝒈(𝒕𝒈𝒂𝒕𝒉𝒃) 

 
Proposed by Samir Cabiyev-Azerbaijan 

Solution by proposer 

𝒄𝒐𝒔𝒏𝒛 = (
𝒆𝒊𝒛 + 𝒆−𝒊𝒛

𝟐
)

𝒏

= (
𝒆𝒊(𝒂+𝒊𝒃) + 𝒆−𝒊(𝒂+𝒊𝒃)

𝟐
)

𝒏

= 

 

=(
𝒆𝒊𝒂𝒆−𝒃+𝒆−𝒊𝒂𝒆𝒃

𝟐
)

𝒏

=[
𝒆−𝒃

𝟐
 (𝒄𝒐𝒔𝒂 + 𝒊𝒔𝒊𝒏𝒂) +

𝒆𝒃

𝟐
(𝒄𝒐𝒔𝒂 − 𝒊𝒔𝒊𝒏𝒂)]

𝒏

= 

= [𝒄𝒐𝒔𝒂 (
𝒆𝒃+𝒆−𝒃

𝟐
) − 𝒊𝒔𝒊𝒏𝒂 (

𝒆𝒃−𝒆−𝒃

𝟐
)]

𝒏

=(𝒄𝒐𝒔𝒂𝒄𝒉𝒃 − 𝒊𝒔𝒊𝒏𝒂𝒔𝒉𝒃)𝒏 

𝐑𝐞𝐦𝐚𝐫𝐤: 

𝐀 − 𝐢𝐁 =
𝟏

√𝑨𝟐 + 𝑩𝟐
(𝐜𝐨𝐬 (𝒂𝒓𝒄𝒕𝒈

𝑩

𝑨
) − 𝒊𝒔𝒊𝒏(𝒂𝒓𝒄𝒕𝒈

𝑩

𝑨
) 

 

(𝒄𝒐𝒔𝒂𝒄𝒉𝒃 − 𝒊𝒔𝒊𝒏𝒂𝒔𝒉𝒃)𝒏 = 

=
𝟏

(√𝒄𝒐𝒔𝟐𝒂𝒄𝒉𝟐𝒃+𝒔𝒊𝒏𝟐𝒂𝒔𝒉𝟐𝒃)
𝒏 (𝐜𝐨𝐬(𝒂𝒓𝒄𝒕𝒈𝒕𝒈𝒂𝒕𝒉𝒃) − −𝒊𝒔𝒊𝒏(𝒂𝒓𝒄𝒕𝒈(𝒕𝒈𝒂𝒕𝒉𝒃)n 

 

Remark: 

 𝒄𝒐𝒔𝟐𝒂𝒄𝒉𝟐𝒃 + 𝒔𝒊𝒏𝟐𝒂𝒔𝒉𝟐𝒃= 𝒄𝒐𝒔𝟐𝒂𝒄𝒉𝟐𝒃 + (𝟏 − 𝒄𝒐𝒔𝟐𝒂)𝒔𝒉𝟐𝒃 = 

 

=𝒄𝒐𝒔𝟐𝒂(𝒄𝒉𝟐𝒃 − 𝒔𝒉𝟐𝒃) + 𝒔𝒉𝟐𝒃=𝒄𝒐𝒔𝟐𝒂 + 𝒔𝒉𝟐𝒃 

 

𝒄𝒐𝒔𝒏𝒛 =
𝟏

(𝒄𝒐𝒔𝟐𝒂+𝒔𝒉𝟐𝒃)
𝒏
𝟐

(𝐜𝐨𝐬(𝒂𝒓𝒄𝒕𝒈𝒕𝒈𝒂𝒕𝒉𝒃) − 𝒊𝒔𝒊𝒏(𝒂𝒓𝒄𝒕𝒈(𝒕𝒈𝒂𝒕𝒉𝒃)n   = 

=
𝟏

(𝒄𝒐𝒔𝟐𝒂+𝒔𝒉𝟐𝒃)
𝒏
𝟐

𝒆−𝒊𝒏𝒂𝒓𝒄𝒕𝒈(𝒕𝒈𝒂𝒕𝒉𝒃) 

 


