
1 Trigonometry

1.1 Classical identities

• sin(𝑥± 𝑦) = sin 𝑥 cos 𝑦 ± sin 𝑦 cos𝑥.

• cos(𝑥± 𝑦) = cos 𝑥 cos 𝑦 ∓ sin𝑥 sin 𝑦.

• tg(𝑥± 𝑦) = tg 𝑥±tg 𝑦
1∓tg 𝑥 tg 𝑦

.

• ctg(𝑥± 𝑦) = ctg 𝑥 ctg 𝑦∓1
ctg 𝑦±ctg 𝑥

.

• sin 2𝑥 = 2 sin 𝑥 cos𝑥.

• cos 2𝑥 = cos2 𝑥− sin2 𝑥.

• tg 2𝑥 = 2 tg 𝑥
1−tg2 𝑥

.

• ctg 2𝑥 = ctg2 𝑥−1
2 ctg 𝑥

.

• sin𝑥 sin 𝑦 = cos(𝑥−𝑦)−cos(𝑥+𝑦)
2

.

• sin𝑥 cos 𝑦 = sin(𝑥−𝑦)+sin(𝑥+𝑦)
2

.

• cos𝑥 cos 𝑦 = cos(𝑥−𝑦)+cos(𝑥+𝑦)
2

.

• tg 𝑥 tg 𝑦 = cos(𝑥−𝑦)−cos(𝑥+𝑦)
cos(𝑥−𝑦)+cos(𝑥+𝑦)

.

• tg 𝑥 ctg 𝑦 = sin(𝑥−𝑦)+sin(𝑥+𝑦)
sin(𝑥+𝑦)−sin(𝑥−𝑦)

.

• ctg 𝑥 ctg 𝑦 = cos(𝑥−𝑦)+cos(𝑥+𝑦)
cos(𝑥−𝑦)−cos(𝑥+𝑦)

.

• sin2 𝑥 = 1−cos 2𝑥
2

.

• cos2 𝑥 = 1+cos 2𝑥
2

.

• tg2 𝑥 = 1−cos 2𝑥
1+cos 2𝑥

.

• ctg2 𝑥 = 1+cos 2𝑥
1−cos 2𝑥

.

• sin𝑥± sin 𝑦 = 2 sin 𝑥±𝑦
2

cos 𝑥∓𝑦
2

.

• cos𝑥+ cos 𝑦 = 2 cos 𝑥+𝑦
2

cos 𝑥−𝑦
2

.

• cos𝑥− cos 𝑦 = −2 sin 𝑥+𝑦
2

sin 𝑥−𝑦
2

.

• tg 𝑥± tg 𝑦 = sin(𝑥±𝑦)
cos𝑥 cos 𝑦

.

• ctg 𝑥± ctg 𝑦 = sin(𝑦±𝑥)
sin𝑥 sin 𝑦

.

• 𝐴 sin𝑥+𝐵 cos𝑥 =
√
𝐴2 +𝐵2 sin(𝑥+𝜙), где

sin𝜙 = 𝐵√
𝐴2+𝐵2 , а cos𝜙 = 𝐴√

𝐴2+𝐵2 .

• arcsin𝑥+ arccos𝑥 = 𝜋
2
.

• arctg 𝑥+ arcctg 𝑥 = 𝜋
2
.

• arcsin𝑥 = arctg 𝑥√
1−𝑥2 .

• arccos𝑥 = 2arctg
√︁

1−𝑥
1+𝑥

.

• arctg 𝑥 = arcsin 𝑥√
1+𝑥2 .

• arcctg 𝑥 =

{︃
arcsin 1√

1+𝑥2 , 𝑥 > 0,

𝜋 − arcsin 1√
1+𝑥2 , 𝑥 < 0.

1.2 Hyperbolic Identities

• sh𝑥 = 𝑒𝑥−𝑒−𝑥

2
.

• ch𝑥 = 𝑒𝑥+𝑒−𝑥

2
.

• ch2 𝑥− sh2 𝑥 = 1.

• sh(𝑥± 𝑦) = sh𝑥 ch 𝑦 ± sh 𝑦 ch𝑥.

• ch(𝑥± 𝑦) = ch𝑥 ch 𝑦 ± sh𝑥 sh 𝑦.

• th(𝑥± 𝑦) = th𝑥±th 𝑦
1±th𝑥 th 𝑦

.

• cth(𝑥± 𝑦) = 1±cth𝑥 cth 𝑦
cth𝑥±cth 𝑦

.

• sh 2𝑥 = 2 sh 𝑥 ch𝑥.

• ch 2𝑥 = ch2 𝑥+ sh2 𝑥.

• th 2𝑥 = 2 th𝑥
1+th2 𝑥

.

• cth 2𝑥 = 1
2
(th𝑥+ cth𝑥).

• sh𝑥 sh 𝑦 = ch(𝑥+𝑦)−ch(𝑥−𝑦)
2

.

• sh𝑥 ch 𝑦 = sh(𝑥+𝑦)+sh(𝑥−𝑦)
2

.

• ch𝑥 ch 𝑦 = ch(𝑥+𝑦)+ch(𝑥−𝑦)
2

.

• sh𝑥± sh 𝑦 = 2 sh 𝑥±𝑦
2

ch 𝑥∓𝑦
2

.

• ch𝑥+ ch 𝑦 = 2 ch 𝑥+𝑦
2

ch 𝑥−𝑦
2

.

• ch𝑥− ch 𝑦 = 2 sh 𝑥+𝑦
2

sh 𝑥−𝑦
2

.

• sh2 𝑥 = ch 2𝑥−1
2

, ch2 𝑥 = ch 2𝑥+1
2

.
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