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Suppose that u(x) has the Kolmogorov spectrum E11(x) given by Eq. (6.240) on page
231. Show that, for the Gaussian filter, the spectrum of du/dx is
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If u(x) is represented by it Fourier coefficients up to wavenumber xr, show that the

fraction of [dT/ dx]2 resolved is
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where P is the incomplete gamma function. Hence show that, for «, /x, =h/A=1/2

and 1, this fraction is 0.98 and 0.72, respectively.
Solution

Kolmogorov spectrum is

Ell (K) — C182/3K_5/3 (3)
From Eq. (13.37) and for the Gaussian filter, the spectrum of [diTr/ dx]2 is
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The resolved fraction is
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For the numerator term of Eq. (5) we take a variable substitute
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Apply Eq. (6) to the numerator term of Eq. (5) we obtain
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Substituting Eqg. (7) into Eq. (5) we have
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Introduce gamma function and upper incomplete gamma function

T(s)=| t~e dt
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Eq. (8) could be written as
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It fact, P is regularized Gamma functions™. However, the incomplete gamma function
defined in MATLAB is the same with P. That is
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For «, /x,=1/2 and 1, invoking the gammainc() function of MATLAB we get

>> gammainc(pi”2/3, 2/3)
ans =

0.9829
>> gammainc(pi*2/12, 2/3)
ans =

0.7207
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