
Reduction Formulae 

Type 1 Type 2 Type 3 Type 4 Type 5 

𝐼𝑛 = ⋯ 𝐼𝑛−1 𝐼𝑛 = ⋯ 𝐼𝑛−2 
∫ tann 𝑥 𝑑𝑥 

= ∫ tan2 𝑥 tan𝑛−2 𝑥 𝑑𝑥 

[𝑓(𝑥)]𝑛 
= 𝑓(𝑥)[𝑓(𝑥)]𝑛−1 

∫
sin 𝑛𝑥

sin 𝑥
𝑑𝑥 

𝐼𝑛 = ∫ 𝑥𝑛𝑒𝑥
1

0

𝑑𝑥 

𝐼𝑛 = ∫ 𝑥𝑛𝑒−𝑥
1

0

𝑑𝑥 

𝐼𝑛 = ∫ 𝑥(ln 𝑥)𝑛
2

1

𝑑𝑥 

𝐼𝑛 = ∫ 𝑥𝑛√1 − 𝑥
1

0

𝑑𝑥 

𝐼𝑛 = ∫
𝑥𝑛

√1 − 𝑥

1

0

𝑑𝑥 

𝐼𝑛 = ∫ (ln 𝑥)𝑛
𝑒

1

𝑑𝑥 

𝐼𝑛 = ∫ (1 + 𝑥2)𝑛
1

0

𝑑𝑥 

𝐼𝑛 = ∫ 𝑥𝑛 sin 𝑥

𝜋
2

0

𝑑𝑥 

𝐼𝑛 = ∫ 𝑥𝑛 cos 𝑥

𝜋
2

0

𝑑𝑥 

𝐼𝑛 = ∫ coshn 𝑥 𝑑𝑥 

𝐼𝑛 = ∫ tann 𝑥 𝑑𝑥 

𝐼𝑛 = ∫ cotn 𝑥 𝑑𝑥 

𝐼𝑛 = ∫ tanhn 𝑥 𝑑𝑥 

𝐼𝑛 = ∫ cothn 𝑥 𝑑𝑥 

𝐼𝑛 = ∫ sinn 𝑥
𝜋

0

𝑑𝑥 

𝐼𝑛 = ∫ cosn 𝑥
𝜋

0

𝑑𝑥 

𝐼𝑛 = ∫ 𝑥𝑛√1 − 𝑥2
1

0

𝑑𝑥 

 

𝐼𝑛 = ∫
sin 𝑛𝑥

sin 𝑥

𝜋

0

𝑑𝑥 

𝐼𝑛 = ∫
cos 𝑛𝑥

cos 𝑥

𝜋

0

𝑑𝑥 

𝐼𝑛 = ∫
sinh 𝑛𝑥

sinh 𝑥

ln 2

0

𝑑𝑥 

𝐼𝑛 = ∫
cosh 𝑛𝑥

cosh 𝑥

ln 2

0

𝑑𝑥 



Reduction Formulae - answers 

Type 1 Type 2 Type 3 Type 4 Type 5 

𝐼𝑛 = ⋯ 𝐼𝑛−1 𝐼𝑛 = ⋯ 𝐼𝑛−2 
∫ tann 𝑥 𝑑𝑥 

= ∫ tan2 𝑥 tan𝑛−2 𝑥 𝑑𝑥 

[𝑓(𝑥)]𝑛 
= 𝑓(𝑥)[𝑓(𝑥)]𝑛−1 

∫
sin 𝑛𝑥

sin 𝑥
𝑑𝑥 

𝐼𝑛 = 𝑒 − 𝑛𝐼𝑛−1 

𝐼𝑛 = −𝑥𝑛𝑒−𝑥 + 𝑛𝐼𝑛−1 

𝐼𝑛 = 2(ln 2)𝑛 −
𝑛

2
𝐼𝑛−1 

𝐼𝑛 =
2𝑛

2𝑛 + 3
𝐼𝑛−1 

𝐼𝑛 =
2𝑛

2𝑛 + 1
𝐼𝑛−1 

𝐼𝑛 = 𝑒 − 𝑛𝐼𝑛−1 

𝐼𝑛 =
2𝑛 + 2𝑛𝐼𝑛−1

2𝑛 + 1
 

𝐼𝑛 = −𝑥𝑛 cos 𝑥 

+𝑛𝑥𝑛−1 sin 𝑥 

−𝑛(𝑛 − 1)𝐼𝑛−2 

 

𝐼𝑛 = (
𝜋

2
)

𝑛

 

−𝑛(𝑛 − 1)𝐼𝑛−2 

 

𝐼𝑛 = 
1

𝑛
𝑠𝑖𝑛ℎ 𝑥 𝑐𝑜𝑠ℎ𝑛−1 𝑥 

+
𝑛 − 1

𝑛
𝐼𝑛−2 

 

𝐼𝑛 =
1

𝑛 − 1
 tann−1 𝑥 

−𝐼𝑛−2 

 

𝐼𝑛 =
cotn−1 𝑥

𝑛 − 1
− 𝐼𝑛−2 

 

𝐼𝑛 = 𝐼𝑛−2 

−
1

𝑛 − 1
tanhn−1 𝑥 

 

𝐼𝑛 = ⋯ 

𝐼𝑛 =
𝑛 − 1

𝑛
𝐼𝑛−2 

 

𝐼𝑛 =
𝑛 − 1

𝑛
𝐼𝑛−2 

 

𝐼𝑛 =
𝑛 − 1

𝑛 + 2
𝐼𝑛−2 

 

 

𝐼𝑛+2 

=
2 𝑠𝑖𝑛(𝑛 + 1)𝑥

𝑛 + 1
+ 𝐼𝑛 

 

𝐼𝑛 = ∫
cos 𝑛𝑥

cos 𝑥

𝜋

0

𝑑𝑥 

𝐼𝑛 = ∫
sinh 𝑛𝑥

sinh 𝑥

ln 2

0

𝑑𝑥 

𝐼𝑛 = ∫
cosh 𝑛𝑥

cosh 𝑥

ln 2

0

𝑑𝑥 

 



 

 


