
cotα =
b2 + c2 − a2

4∆
, cot β =

c2 + a2
− b2

4∆
, cot γ =

a2 + b2 − c2

4∆
,

cot β + cot γ =
sin(β + γ)

sinβ sin γ
=

sinα

sinβ sin γ
=

2 sinα

cos(β − γ) + cosα
=

2aR

bc
=

a2

2∆
,

cot γ + cotα =
sin(γ + α)

sin γ sinα
=

sinβ

sin γ sinα
=

2 sinβ

cos(γ − α) + cos β
=

2bR

ca
=

b2

2∆
,

cotα + cot β =
sin(α + β)

sinα sinβ
=

sin γ

sinα sinβ
=

2 sin γ

cos(α− β) + cos γ
=

2cR

ab
=

c2

2∆
,

cotα + cot β + cot γ =
a2 + b2 + c2

4∆
=

s2
− 4Rr − r2

2rs
,

cot2 α + cot2 β + cot2 γ =
(s2
− 4Rr − r2)2

4r2s2
− 2,

cot β cot γ + cot γ cotα + cotα cot β = 1,

cotα cot β cot γ =
s2
− (2R + r)2

2rs
,

(cotα + cot β)(cot β + cot γ)(cot γ + cotα) =
2R2

rs
,

cot3 α + cot3 β + cot3 γ =
(s2
− 4Rr − r2)3 − 48R2r2s2

8r3s3
,


