
Exploitation of the variational principle

■ Variational principle
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The variation of α for variations in φ and θ is δα =
∂α

∂ψ
δψ+

∂α

∂θ
δθ. The integral results in,

∫ 2

1

[
δ

(
dG
dζ

)
+δ

(
d
dζ

(ψ θ)

)
−δ

(
θ

dψ

dζ

)
− ∂α

∂ψ
δψ− ∂α

∂θ
δθ

]
dζ = 0, (12)∫ 2

1

[
d
dζ

δG+δ

(
θ

dψ

dζ
+ψ

dθ

dζ

)
−
(

δθ
dψ

dζ
+θδ

(
dψ

dζ

))
− ∂α

∂ψ
δψ− ∂α

∂θ
δθ

]
dζ = 0, (13)

∫ 2

1

[
d
dζ

(δG)+ (δθ)
dψ

dζ
+
H
HHHH

θδ

(
dψ

dζ

)
+(δψ)

dθ

dζ
+ ψδ

(
dθ

dζ

)
− (δθ)

dψ

dζ
−
H

HHHH
θδ

(
dψ

dζ

)
− ∂α

∂ψ
δψ− ∂α

∂θ
δθ

]
dζ = 0, (14)

The highlight terms can be rewritten as,
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So, the integer is reduced to,
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The first term vanishes,
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since 1 and 2 are fixed points, and,

∫ 2

1

[(
dθ

dζ
− ∂α

∂ψ

)
δψ−

(
dψ

dζ
+

∂α

∂θ

)
δθ

]
dζ = 0. (19)

For arbitrary variation in ψ and θ, the integral vanishes if the coefficients vanish identically, namely,
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