λ_f = [ λ^′_i + 2h m_ec ] √ (1 − v/c) (1 + v/c)

λ_f = λ^′_f √ (1 − v/c) (1 + v/c)

= [ λ^′_i + 2h m_ec ] √ (1 − v/c) (1 + v/c)

= [( λ_i √ (1 − v/c) (1 + v/c) ) + 2h m_ec ] √ (1 − v/c) (1 + v/c)

λ^′_i ≫ 2h m_ec

λ^′_i + 2h m_ec

≃ λ^′_i

[ λ^′_i + 2h m_ec ] ≃ λ^′_i

λ_f ≃ λ^′_i √ (1 − v/c) (1 + v/c)

≃ λ_i √ (1 − v/c) (1 + v/c) √ (1 − v/c) (1 + v/c)

≃ λ_i [ (1 − v/c) (1 + v/c) ]

≃ λ_i [ (1 − v/c) 2 ]

1 − v c ≃ 2 ( λ_f λ_i )

v c ≃ 1 − 2 ( λ_f λ_i )