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Claim: A Bessel function of higher order can be expressed by Bessel functions of lower orders.

Jv(x) :=
∞∑

n=0

(−1)n

n!Γ(n + v + 1)
(
x

2
)2n+v

Jv−1(x) :=
∞∑

n=0

(−1)n

n!Γ(n + v)
(
x

2
)2n+v−1

2v

x
Jv(x)− Jv−1(x) =

∞∑
n=0

2v

x
{ (−1)n

n!Γ(n + v + 1)
(
x

2
)2n+v} −

∞∑
n=0

(−1)n

n!Γ(n + v)
(
x

2
)2n+v−1

=
∞∑

n=0

(−1)nv

n!Γ(n + v + 1)
(
x

2
)2n+v−1 −

∞∑
n=0

(−1)n

n!Γ(n + v)
(
x

2
)2n+v−1

=
∞∑

n=0

(−1)nv

n!Γ(n + v + 1)
(
x

2
)2n+v−1 −

∞∑
n=0

(−1)n

n!Γ(n + v)
(
x

2
)2n+v−1 (n + v)

(n + v)

(note: for n=0, sum=0) =
∞∑

n=0

(
−(−1)nn

n!Γ(n + v + 1)
)(

x

2
)2n+v−1

=
∞∑

n=1

(
−(−1)n

(n− 1)!Γ(n + v + 1)
)(

x

2
)2n+v−1

(let n=k+1) =
∞∑

k=0

(
−(−1)k+1

k!Γ(k + v + 2)
)(

x

2
)2k+v+1

(let k=n) =
∞∑

k=0

(
(−1)n

n!Γ(n + v + 2)
)(

x

2
)2n+v+1

= Jv+1 �

∗made with LATEX

1


