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Butterworth филтар
трећег реда

Филтар пропусник ниских учестаностиFigure 1:

(%o1) %i
(%o2) %i L w

(%o3) −
%i

C w

j: %i; ZL: j·w·L; ZC:1/(j·w·C);(%i3)

(%o4) [%i C U1 w −
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L w
+
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R
=0,%i C U2 w −

%i ( )U2−U1

L w
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jednacine: [(U1−Ug)/R+U1/ZC+(U1−U2)/ZL=0,
    (U2−U1)/ZL+U2/ZC+U2/R=0];

(%i4)

(%o5) [U1,U2]

promenljive: [U1, U2];(%i5)
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odziv: linsolve(jednacine, promenljive);(%i6)

(%o7) 
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H: ev(U2/Ug, odziv), R=1;(%i7)

(%o8) 
1
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H0: H, w=0;(%i8)

(%o9) [C>0,L>0,w >0]

assume(C>0, L>0, w>0);(%i9)
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M: abs(H);(%i10)
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P: H·subst(−w,w,H), ratsimp;(%i11)
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1

4

P0: P, w=0;(%i12)
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uslov1: P=P0/2, w=1;(%i13)
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uslov1alt: num(P)=(P0/2)·denom(P), w=1;(%i14)



Butter_03.wxmx 3 / 5

(%o15) −
6 C

4
L
2
w
5
+4 ( )2 C

2
L
2
−4 C

3
L w

3
+2 ( )L

2
−4 C L+4 C

2
w

C
4
L
2
w
6
+( )2 C

2
L
2
−4 C

3
L w

4
+( )L

2
−4 C L+4 C

2
w
2
+4

2

P1: diff(P,w);(%i15)

(%o16) 0

P1, w=0;(%i16)
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P2: diff(P1, w);(%i17)

(%o18) −
L
2
−4 C L+4 C
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8

P2, w=0;(%i18)

(%o19) −
L
2
−4 C L+4 C

2

8
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uslov2: P2=0, w=0; (%i19)

(%o20) [[C=−

p
3 %i−1
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CL: solve([uslov1, uslov2], [C, L]); (%i20)

(%o21) [C=1,L=2]

ButtCL: CL[6];(%i21)

(%o22) 
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8
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uslov1, ButtCL;(%i22)

(%o23) 0=0

uslov2, ButtCL;(%i23)
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(%o24) 
%i

2 w
3
−4 %i w

2
−4 w +2 %i

ButtH: H, ButtCL;(%i24)

(%o25) 
1

2 w
3
−4 %i w

2
−4 w +2 %i

ButtM: M, ButtCL;(%i25)

(%t26) 

wxplot2d([ButtM],[w,0,4])$(%i26)

myPlotPoints: 32 $ myTickness: 3 $ myColour: 5$(%i29)
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(%t30) 

wxplot2d([ButtM, (1/2)/sqrt(2)], [w, 0, 8],
[y, −0.1, 0.6], 
[xlabel, "Ugaona ucestanost (rad/s)"],
[ylabel, "Amplitudski odziv"],
[nticks,myPlotPoints],
[style, [lines, myTickness, myColor]],
[gnuplot_preamble, "set grid"])$

(%i30)

(%t31) 

wxplot2d(carg(ButtH), [w,0,4])$(%i31)


