
Esempio preparato da Michele Miccio

2nd order process transfer function
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2⋅ 2ζ τ⋅ s⋅+ 1+

=

τ 2≡ NB: global assignment in a MathCad worksheet

----------------------------------------------------------------------------------------------------------------------------------------------------------------

ζ 2:=
GP s( )
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s
2⋅ 2ζ τ⋅ s⋅+ 1+
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Characteristic polynomial coefficients, a(ζ), written as a vector:
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NB: observe that the last element of a(ζ) is the coefficient of s2.
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La anti-trasf. di Laplace a impulso è: y t( ) GP s( ) invlaplace s,
1
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ζ 1.5:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=
Characteristic polynomial coefficients, a(ζ), written as a vector:
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:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p
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ζ 1.1:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a
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2 ζ⋅ τ⋅

τ
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
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





:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p
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−
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ζ 1.005:=

Characteristic polynomial coefficients, a(ζ), written as a vector:
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:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p
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ζ 1:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a

1

2 ζ⋅ τ⋅

τ
2













:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p
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La anti-trasf. di Laplace a impulso è: y t( ) GP s( ) invlaplace s,
1

4
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2
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




⋅→:=
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ζ 0.99:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=
Characteristic polynomial coefficients, a(ζ), written as a vector:
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:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p
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y t( ) GP s( ) invlaplace s, →:=
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ζ 0.9:= GP s( )
1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a

1

2 ζ⋅ τ⋅

τ
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





:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p
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y t( ) GP s( ) invlaplace s, →:=
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ζ 0.5:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a

1

2 ζ⋅ τ⋅

τ
2













:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p

0.250− 0.433j−
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y t( ) GP s( ) invlaplace s, →:=
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ζ 0.2:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a
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2 ζ⋅ τ⋅

τ
2


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








:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p

0.100− 0.490j+
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







=

3 2.5 2 1.5 1 0.5 0 0.5 1

2

1.5

1

0.5

0.5

1

1.5

2

Im p( )

Re p( )

y t( ) GP s( ) invlaplace s, →:=
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ζ 0.1:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a

1

2 ζ⋅ τ⋅

τ
2













:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p

0.050− 0.497j−

0.050− 0.497j+
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y t( ) GP s( ) invlaplace s, →:=
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ζ 0:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a
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2 ζ⋅ τ⋅

τ
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











:= ...observe that the last element of a(ζ) is the coefficient of sn.

p polyroots a( ):=
p

0.500j−

0.500j
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La anti-trasf. di Laplace a impulso è: y t( ) GP s( ) invlaplace s,
1

2
sin

1

2
t⋅





⋅→:=
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ζ 0.1−:=
GP s( )

1

τ
2

s
2⋅ 2ζ τ⋅ s⋅+ 1+

:=

Characteristic polynomial coefficients, a(ζ), written as a vector:

a
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2 ζ⋅ τ⋅

τ
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











:=

NB: observe that the last element of a(ζ) is the coefficient of s2.

p polyroots a( ):=
p

0.050 0.497j−
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y t( ) GP s( ) invlaplace s, .50251890762960603774 exp 5.0000000000000000000 10
-2⋅(⋅→:=
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-2
t⋅ ) sin .49749371855330997737 t⋅( )⋅
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