
Question

Given that

Im =
∫ π

2

0

xm cos x dx ,

integrate by parts twice to derive the reduction formula

Im =
(

π

2

)m

−m(m− 1)Im−2, m ≥ 2.

Show that I0 = 1 and calculate I4.

Answer

Im =
∫ π

2

0

xm cos x dx

u = xm
dv

dx
= cos x

du

dx
= mxm−1 v = + sin x

Im = [xm sinx]
π

2

0 −m

∫ π

2

0

xm−1 sinx dx

Jm−1 =
∫ π

2

0

xm−1 sin x dx

u = xm−1
dv

dx
= sinx

du

dx
= (m− 1)xm−2 v = − cos x

Jm = [−xm−1 cos x]
π

2

0 + (m− 1)
∫ π

2

0

xm−2 cosx dx

=

[

(

π

2

)m−1

cos
π

2
− 0m−1 cos 0

]

+ (m− 1)Im−2

Therefore Im =
[(

π

2

)m

sin
π

2
− 0m sin 0

]

−m(m− 1)Im−2

⇒ Im =
(

π

2

)m

−m(m− 1)Im−2

I0 =
∫ π

2

0

cosx dx

= [sinx]
π

2

0

= 1− 0

= 1

1



I4 =
(

π

2

)4

− 4× 3I2

I2 =
(

π

2

)2

− 2× 1I0

I0 = 1
⇒

I4 =
(

π

2

)4

− 12

[

(

π

2

)2

− 2

]

I4 =
(

π

2

)4

− 12
(

π

2

)2

+ 24

=
π4

16
− 3π2 + 24

= 0.479255...

2


