
d(s, r, t)



t



s



r



h ≡ r − s



y ≡ (s+ r)/2



d(s = y − h/2, r = y + h/2, t)



h



ps



ps ≡
∂t

∂h

∣∣∣∣∣
s



τs



S(s, ps, τs) ≡
∫
d(s, r = s+ h, t = τs + psh)dh



f



d(s, r, t) ≡
∫
exp(i2πft)d̃(s, r, f)df.



fs



S̃(s, ps, fs) =
∫

exp(−i2πfsτs)S(s, ps, τs)dτs.



S̃(s, ps, fs) =
∫ ∫ ∫

exp(−i2πfsτs) exp(i2πf(τs + psh))d̃(s, r = s+ h, f)dhdfdτs.



S̃(s, ps, fs)



=



∫ ∫
{
∫

exp[−i2π(fs − f)τs]dτs} exp(i2πfpsh)d̃(s, r = s+ h, f)dhdf



∫ ∫
{δ(fs − f)} exp(i2πfpsh)d̃(s, r = s+ h, f)dhdf



∫
exp(i2πfspsh)d̃(s, r = s+ h, f = fs)dh.



δ(f) =
∫
exp(−i2πft)dt



∫
g(f)δ(f − f0)df = g(f0)



y



Y (y, py, τy) ≡
∫
d(s = y − h/2, r = y + h/2, t = τy + pyh)dh



py =
∂t

∂h

∣∣∣∣∣
y

.



fy



τy



Ỹ (y, py, fy) =
∫

exp(i2πfypyh)d̃(s = y − h/2, r = y + h/2, f = fy)dh.



ks



ky



˜̃S(ks, ps, fs)



∫
exp(−i2πkss)S̃(s, ps, fs)ds



∫ ∫
exp(−i2πkss) exp(i2πfspsh)d̃(s, r = s+ h, f = fs)dhds



˜̃Y



(ky, py, fy) =
∫

exp(−i2πkyy)Ỹ (y, py, fy)dy



∫ ∫
exp(−i2πkyy) exp(i2πfypyh)d̃(s = y − h/2, r = y + h/2, f = fy)dhdy.



∂(h, y)/∂(h, s) = 1



y = s+ h/2



(ky, py, fy)



∫ ∫
exp[−i2πky(s+ h/2)] exp(i2πfypyh)d̃(s, r = s+ h, f = fy)dsdy



∫ ∫
exp(−i2πkys) exp[i2πfyh(py − ky/2fy)]d̃(s, r = s+ h, f = fy)dsdy



˜̃S(ks = ky, ps = py − ky/2fy, fs = fy).



py



−ky/fy =
∂τy
∂y

∣∣∣∣∣
py

=
∂t

∂y

∣∣∣∣∣
h

.



ps = py − ky/2fy



∂t

∂h

∣∣∣∣∣
s

=
∂t

∂h

∣∣∣∣∣
y

+
1

2

∂t

∂y

∣∣∣∣∣
h

.


