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Calculations concerning a filter.

The following calculations were performed on behalf of the N.S.F.,
O0.C.L.T., Hilversum and according to data glven by Mr. Irani.

The work consisted of two main parts: calculations of some 1lnte-
grals and a filter calculation.

I. The integrals were glven as:
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where K, and w., = 0,1876 + 0,6269 i
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W, = 0,5751 + 0,4553 1

k = 0.3
C had to be chosen so that I(1)= TI 1.
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The calculation of the integrals can be performed in two ways:

1. by putting w = sn u
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(see L.M.Milne-Thomson: Jacobian
Elliptic Function Tables)

where a 1s given by -lg = lc'2 :sn2 a (3)
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Next Z{w) was computed as function of a = Sn“b
u where I(w) equals 2T 1, 4%i, S i were interpolated.
the ve

lues of s in these points were found.

substitation v =Y1-w. The coefficient C was obtained from the
condition I(1)= 7M1, and the values of w where I equals 2¥i, 41,
6Ti were obtained by interpolating in the table made of I(w) as
function of .

The answers of both ways were the same: C = 3.2258
W5 = 0.3850
Fwy)= 411 w)= 0.7342
Flwg)= 611 wg= 0.9692.
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From&w = 1 toWw = E the imaginary part of I(«)) remains constant
and the real part increases from 0 to 11.79.

This was found by numerical integration. It was checked
it twice. It was possible to check it in similar manner as above,
‘ ‘ -ranscendent: ns (3) became much more complicated.

Fromw = 1.25 to W =69 the real part of I(w) remains c onstant
' ses from 711 to 4N i, Now the m int

(u) = 0%1i. This aga '
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IT. With the values ("”1 s had o (;d}; WL“MS} b-.)6 TWO polynomials h2

and f2 were constructed as follows:
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Further more F(w) was constructed:
2
F(Ww)= 10 log ,{n t 1% 5 n was computed from the condition
10 2
. J
(' /k)= 30.
n = 238,83,
F(w) was computed and is given in table I.
2
Next -%-g was defined by:
o
2” _ n n® +
2 2

Now the roots of the polynomial g2 had to be found. They were

found by the method of dividing out real quadratic forms (See Milne:
Numerical Analysis, p. 53) .
The roots are:

+ 0,21908 1
+ 0,39082 + 0,20743 1
+ 0,74758 + 0,18584 1
+ 1,00962  + 0,06969 i

Next % was defined as follows:

£ has those zeros of gg_b that lay in the upper nalfplane;

' has those zeros of fgj that lay 1n the lower halfplane plus

single zeros at (o 5 and - w6 .

Now arg JEf-’“i’/f‘ was computed. This is given in table II.
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