應物三甲 0932344  龍俊良
Pedrotti OPTICS: Problem 5－13
Waves on the ocean have different velocities, depending on their depth. Long－wavelength waves, traveling deep in the ocean, have a speed given approximately by

vp＝(gλ／2()1/2
where g is the acceleration of gravity. Short－wavelength waves, corresponding to surface ripples, have a velocity given approximately by

vp＝(2(T／ρλ)1/2
where ρ is the density and T is the surface tension. Show that the group velocity for long－wavelength waves is 1/2 their phase velocity and the group velocity for Short－wavelength waves is 3/2 their phase velocity.
▼  vg 與 vp 的有以下關係
vg＝vp＋k(d vp /dk)                   (1)
題目所給在不同深度的vp皆為λ的函數，所以我將dk→dλ，由關係式

k=2(/λ
可以得
dk＝(－2(/λ2)dλ
上式帶回(1)可得
                       vg＝vp－λ(d vp /dλ)              (2)  ▲
I.
將長波長的vp代入(2)，可得
vg＝vp－λ(g/2()1/2(d λ1/2/dλ)
                   ＝
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                   ＝(1/2) vp                           (qed)
II.
將短波長的vp代入(2)，可得
vg＝vp－λ(2(T/ρ)1/2(dλ－1/2/dλ)
         　　　　 ＝
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                  ＝vp＋(1/2) vp
                  ＝(3/2) vp                            (qed)
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