®opmupoBanue puiabTpa barrepBopra (Butterworth)

Ceegem nony4yeHHblIe NO/IMHOMbI B Ta6nv|u,y

n Monuxom Bammepsopma B(n,p)=a,p" +a,p"" +a,p" ' +..a,, a, =1, a, =1,

n

2 1B(2,p)=p>+2p+1, a, =1, a,=+2,a =1

3|BB,p)=p’+2p*+2p+1, a,=1,a=2a=2a-=1

4 |B(4,p)=p*+2.613p° +3.414p> +2.6131p+1,  a =2.613,a, =3.414,a, =2.613

5 |B(S, p)=p° +3.2361p" +5.2361p° +5.2361p> +3.2361p +1,
a, =3.2361,a, =5.2361, a, =5.2361, a, =3.2361

6 [B(6, p) = p° +3.8637p° +7.4641p* +9.1416p° +7.4641p> +3.8637p +1,
a, =3.8637,a, =7.4641, a, =9.1416, a, =7.4641, a, =3.8637

7 |B(7,p) = p’ +4.49396p° +10.0978p° +14.5918 p* +14.5918 p° +10.0978 p* +4.49396 p + 1,
a, =4.49396,a, =10.0978, &, =14.5918, a, =14.5918, a, =10.0978, &, =4.49396

8 | B(8, p)=p’ +5.1258p +13.137p° +21.846p° +25.688p" +21.846p* +13.137p> +5.1258p+1,
a, =5.1258, a, =13.137, a, =21.846 a, =25.688, a, =21.846, a, =13.137 a, =5.1258

Ilepexoanslii npouece 1 ¢puiabTpoB barrepsopra BTOpOro nopsiaka
>>num=1;
>> den=[1 sqrt(2) 1]

>> [A,B,C,D]=tf2ss(num,den)
A=

-1.4142 -1.0000
1.0000 0



State Space

State-space model:
dx/dt = Ax + Bu
¥y =Cx+ Du

'Parameter tunability’ controls the runtime tunability level
'‘Auto’: Allow Simulink to choose the most appropriate tun:
'Optimized": Tunability is optimized for performance.

'Unconstrained’: Tunability is unconstrained across the sin

Selecting the 'Allow non-zero values for D matrix initially s
checkbox requires the block to have direct feedthrough ar
algebraic loops.

Parameters

Al

[[1.412-1; 1 0]

B:
[1; 0]
c:
[01]
D:
0

Initial conditions:

o

Parameter tunability: | Auto

(] Allow non-zero values for D matrix initially specified as

Absolute tolerance:

|autc

State Name: (e.g., 'position’)

x= Ax+ Bu
y=Cx+ Du D
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@- GOP® = 4a&-C-FA-

Ready Sample based | T=10.000

IIepexoanbiii mpouece Aas ¢puiasTpoB barTepsopra mecroro nopsjaka
>>num=1;

>> den=[13.8637 7.4642 9.1416 7.4642 3.8637 1];

>> [A,B,C,D]=tf2ss(num,den) % mipeoOpazoBanne nepenat. Gpyakuuu B metos [1C

A=
-3.8637 -7.4642 -9.1416 -7.4642 -3.8637 -1.0000
1.0000 0 0 0 0 0
0 1.0000 0 0 0 0
0 0 1.0000 0 0 0
0 0 0 1.0000 0 0

0 0 0 0 1.0000 0

0 0 0 0 0 1



State Space

State-space model:
dx/dt = Ax + Bu
¥ = Cx + Du

'Parameter tunability' controls the runtime tunability level for A, B, C, D.
‘Auto': Allow Simulink to choose the most appropriate tunability level.

'Optimized': Tunability is optimized for performance.

'Unconstrained': Tunability is unconstrained across the simulation targets.

Selecting the 'Allow non-zero values for D matrix initially specified as zero' checkbox requires the block to have direct f

algebraic loops.

Parameters

Az

|[-3.863?-?.4642-'9.1416-?,4642-3,863?-1;100000,‘ 010000;001000;000100;00001 0]

B:

|[1; 0; 0; 0; 0; 0]

(=R

[[000001]

D:

0

Initial conditions:

lo

Parameter tunability: | Auto

[ Allow non-zero values for D matrix initially specified as zero

Absolute tolerance:

|auto

State Name: (e.g., 'position’)

,‘).

> x= Ax+ Bu
y=Cx+ Du




File  Tools View Simulation Help k

8- 0P ® | 2-a-E-|FH-

Ready Sample based T=20.000

>> p=roots(den) % BeIUKCIICHUE KOPHEW 3HAMEHATEIS

p:

-0.2588 + 0.9659i
-0.2588 - 0.9659i
-0.9658 + 0.2594i
-0.9658 - 0.25941
-0.7073 + 0.7069i
-0.7073 - 0.70691
>> zplane(p) % pucoBaHue KapThl OIIOCOB



ry Figure 1
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06

0.4 r

0.2 r

Imaginary Part

a4+ G-

-1 0.5 0
Real Part

0.5 1

IIpencraBuM 3HaMeHaTes b MNepeAaTO4YHO (YHKIUM 6-r0 MOpsiAKa KakK MNPOU3BedeHUs

nepeiaTOYHbIX (PYHKIUHA BTOPOro MOPSIAKA.

>> Sos=tf2sos(num,den)

Koaddurnmenter uncaurens KoadduimeHTs 3HaMeHaTENs

\

SOSZ(

0 0\\/1.0000 1.9316 1.0000

1.0000
1.0000 0 0 1.0000 1.4146 1.0000
1.0000 0 0 1.0000 0.5176 1.0000
p
>>al=Sos(1,(4:6))
al =
1.0000 1.9316 1.0000
>> a2=S0s(2,(4:6))
a2 =
1.0000 1.4146 1.0000

>> a3=So0s(3,(4:6))
a3 =

1.0000 0.5176 1.0000

\ 1u1st iepBoit ipo6u (w1(p))
171 BTOpOit ipo6u (wW(p))
171 TpeTheill 1podu (w3(p))



PucoBaHme 4aCTOTHBIX XapaKTEPUCTUK

>>w=[0:0.01:4];

>> z=1i*w;

>> Hl=abs(1./(al(1)+al(2)*z+al(3)*z."2));
>> H2=abs(1./(a2(1)+a2(2)*z+a2(3)*z."2));
>> H3=abs(1./(a3(1)+a3(2)*z+a3(3)*z."2));
>> subplot(2,2,1);

>>plot(w,H1, 'g', 'LineWidth',2); grid on;
>> hold on

>> subplot(2,2,2);

>> plot(w,H2, 't', 'LineWidth',2); grid on;
>>hold on

>> subplot(2,2,3);

>> plot(w,H3, 'b', 'LineWidth',2); grid on;
>> hold on

>> subplot(2,2,4);

>>H= H3.*H2.*HI1,

>> plot(w,H, 't', 'LineWidth',2); grid on;

4| Figure 1
File Edit View Inset Tools Desktop Window Help
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