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3. Laplace transforms



o Time domain vs S-domain
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ssm Laplace transform

¢ Final Value Problem
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Transfer functions, Time domain characteristics
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cfSctA HHZE - partial fraction

e Partial fraction
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cf=2tA G2 partial fraction

e Partial fraction

. _ (s+1)(s+2) _ _n
H(s) = =252 u(e) = 1(6), y(0) =

* MATLAB -> [coeff,pole,k]=residue(poly([-1,-2]),poly([0,-3,-4]));

*H(s) = u(t) = 46(t), y(t) =?

s3—-1 '

* MATLAB -> [coeff,pole,k]=residue([2 1 1],[1 0 0 -1]);
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e Partial fraction

4\ MATLAB R2022a - academic use
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€¢»> EHQ » C: » Users » aldri » Documents » MATLAB »

EE7| - untitled.mix *
dynamics.mlx untitled.mlx =

function_for_ode.m MyCustomStateSpace.m term4.mix

coeff

1 [coeff,pole,k]=residue(poly([-1,-2]),poly([®,-3,-4])) 1.5000
-0.6667 2 _L
2.1667 '-z
. \ + 4 i
2 [coeff,pole,k]=residue([2 1 1],[1 @ @ -1]) pole = cs-] %) cs-}s) (3
-4
-3
]
Kk =
(1
coeff =
9.3333 - 0.00001
©.3333 + 0.00001
1.3333 + 2.00001
pole =
-0.5000 +
-9.5080 -
1.0000 +
Kk =
[1




Final value Theorem
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Final value Theorem
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5 effectlofchangein C(O.125~(?.875) f1 = ilaplace(1/(5"2+0.25*s+1)/s);
f2 = ilaplace(1/(s"2+0.5%s+1)/s);
181 1 3 = ilaplace(1/(s5"2+0.75%s+1)/s);
el f4 = ilaplace(1/(s"2+1*s+1)/s);
S = ilaplace(1/(s"2+1.25%s+1)/s);
1471 f6 = ilaplace(1/(s"2+1.5%s+1)/s);
7 = ilaplace(1/(s"2+1.75%s+1)/s);
12
fplot(f1);
1= —_— hold on
ol fplot(f2);
' fplot(f3);
06 fplot(f4);
fplot(f5);
04T fplot(f6);
0.2} : fplot(f7);
/ . . yline(1,'r--")
B : 10 s | xlim([@ 15])

title('effect of change in \zeta(©.125~08.875)")
hold off]




