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! For an efficient use of these tables, first read HowTo.pdf.

T2.45C. Integrands involving powers of linear trigonometric functions on the interval (0, π).

1.

∫ π

0

(a + b cosx)n dx =
1
2

∫ 2π

0

(a + b cosx)n dx = π(a2 − b2)n/2Pn

(
a√

a2 − b2

)

=
π

2n

�n/2�∑
k=0

(−1)k(2n − 2k)!
k!(n − k)!(n − 2k)!

an−2k(a2 − b2)k, a2 > b2.

2.

∫ π

0

dx

(a + b cosx)n+1
=

1
2

∫ 2π

0

dx

(a + b cosx)n+1
=

π

(a2 − b2)(n+1)/2
Pn

(
a√

a2 − b2

)

=
π

2n(a + b)n
√

a2 − b2

n∑
k=0

(2n − 2k − 1)!!(2k − 1)!!
(n − k)!k!

(
a + b

a − b

)k

, a > |b|.

3.

∫ π

0

(z +
√

z2 − 1 cosx)q dx = πPq(z),

�{z} > 0, arg(z +
√

z2 − 1 cosx) = arg z forx = π/2.

4.

∫ π

0

dx

(z +
√

z2 − 1 cosx)q
= πPq−1(z),

�{z} > 0, arg
(
z +

√
z2 − 1 cosx

)
= arg z for x = π/2.

5.

∫ π

0

(z +
√

z2 − 1 cosx)q cosnxdx =
π

(q + 1)(q + 2) . . . (q + n)
P (n)

q (z),

�{z} > 0, arg
(
z +

√
z2 − 1 cosx

)
= arg z for x = π/2; z lies outside the interval (−1, 1).

6.

∫ π

0

(
z +

√
z2 − 1 cosx

)µ

sin2ν−1 xdx
22ν−1Γ(µ + 1)[Γ(ν)]2

Γ(2ν + µ)
Cν

µ(z)

√
πΓ(ν)Γ(2ν)Γ(µ + 1)
Γ(2ν + µ)Γ

(
ν + 1

2

) Cν
µ(z) = 2ν

√
π

2
(
z2 − 1

)1/4−ν/2
Γ(ν)P

(1/2−ν)
µ+ν−1/2(z), �{ν} > 0.
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7.

∫ π

0

sinµ−1 xdx

(a + b cosx)µ
=

2µ−1√
(a2 − b2)µ

B
(µ

2
,

µ

2

)
, �{µ} > 0, 0 < b < a].

8.

∫ π

0

sin2µ−1 xdx

(1 + 2a cosx + a2)ν
= B

(
µ,

1
2

)
F

(
ν, ν − µ +

1
2
; µ +

1
2
; a2

)
, �{µ} > 0, |a| < 1.

9.

∫ π

0

(β + cosx)µ−ν−1/2 sin2ν xdx =
2ν+1/2e−i µπ(β2 − 1)µ/2Γ

(
ν + 1

2

)
Q

(µ)
ν−1/2(β)

Γ
(
ν + µ + 1

2

) ,

�{ν + µ + 1
2} > 0, �{ν} > − 1

2 .

10.

∫ π

0

(coshβ + sinh β cosx)µ+ν sin−2ν xdx =
√

π

2ν
sinhν (β) Γ

(
1
2
− ν

)
P (ν)

µ (cosh β),

�{ν} < 1
2 .

11.

∫ π

0

(cos t + i sin t cosx)µ sin2ν−1 xdx = 2ν−1/2
√

π sin1/2−ν t Γ(ν)P
(1/2−ν)
µ+ν−1/2 (cos t),

�{ν} > 0, t2 < π2.

12.

∫ π

0

√
a ± b cos θ dθ =

∫ π/2

−π/2

√
a ± b sin θ dθ = 2

√
a + b K

(√
2b

a + b

)
, a > b > 0.

13.

∫ π

0

dθ√
a ± b cos θ

=
∫ π/2

−π/2

dθ√
a ± b cos θ

=
2√

a + b
E

(√
2b

a + b

)
, a > b > 0.


