Laplaceova transformacia

Priklad Najdime Laplaceov obrag(s) funkcie a)f (t) =sin3t, b) f (t) =sin3tcostt,
c) f(t) =tsin3tcosrt, d) f(t) =etsin3tcostt .
RieSenie: Zadanie v programe MAXIMA

-l ENEES Simplify Plotting  Murmeri

Inktegrate ...

Risch inkegration ...

Differentiate ...
Find lirnit ... Lap}ac‘e
Gek series .,

Pade approximation ...

Calculate sum ...
Calculake product ..

Expression: |[£(t)=3in({3i*t)

v

change var: |t

1 Inverse Laplace transform ...
Greatest common divisor ... ko |2
Least commmon multiple ...

Divide polynomials ...
Partial fractions ... [ oK ] [ Cancel
Continued Frackion

Dostavame: T

a) (%il) laplace(f(t)=sin(3*t), t, s);
(%30l) laplace{f(t), t ,s)=

z

s +9
b)
(%i2) laplace(sin(3*t)*cos(5*t), t, S);
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) (%i3) laplace(t*sin(3*t)*cos(5*t), t, S);
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d) (%i4) laplace(exp(-2*t)*t*sin(3*t)*cos(5*t), t, S);
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Priklad Né&jdime Laplaceov obraz(s) funkcie f(t)=5t%"cos{t) a pomocou inverznej
Laplaceovej transforméacie najdime dgiedmet f (t) .
RieSenie: Zadanie v programe MAXIMA

* Priama
(%I5) laplace(5*t"3*exp(t)*cos(7*t), t, S);
5 El2s —21° 12(s - 1j(2s -2) 6ls-11{2s -2}
{2051 5 = — —+ ,
i=% 2= + 50 i=% _z = + 507 i=% 2= + 50 i=% —_ 2z = + 507
e Spatna

(%i6) ilt(5*(6/(s"2-2*s+50)"2-(6*(2*s-2)2)/(S"2-2*s+50B:
(12%(s-1)*(2*s-2))/(S"2-2*s+50)"3 +(6%(s-1)*(2+@)"3)/(S"2-2*s+50)"4), S, 1);



(%06) 5*t"3*%e M *cos(7*t)

Priklad N&jdime predmeff (t), ak jeho obraz v Laplaceovej transformack|@):

1 1
a) F(s) = ,b) F(s)= :
VPO =52 P FO (s"2+ 4)(s"2+9)
C) F(S) - S— 5 ' — Inverse Laplace
(SA2+4)(SA2+9) Inkeqrate Inverse Lapface
- Risch inke]
d) F (S) — s=5 ) Change Expression: |1_,.f [="2+4) |
(s—(s"2+4)(s"2+9) Diferentlcangvars [+ |
RieSenie Find lmit n
a) (%i1) ilt(1/(s"2+4), s, 1); —
(%01)sin(2*t)/2 Caleulate Lo« J [ conce
Calculake proguct. ...
Laplace transform ...
b) (%|2) ||t(1/((SA2+4)*(SA2+9)), S, t), In'Eer'::Ee Laplace transfarm ...
(%02) Si n(2*t)/10_3| n(3*t)/15 Greateskt common divisor ...

Least common mulkiple ...

Divide polynomials ...
C) (%i3) ilt((s-5)/((s"2+4)*(s72+9)), s, 1): e

Continued Frackion

zinrl3 t) cosl 3t sinld t) cosl2 )
+

503 = =
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d) (%i5) ilt((s-5)/((s-1)*(s"2+4)*(s"2+9)), S, 1);

TEin(3 k) 2 cos(3 t) SQ=inli k) 4 oozl t) 2 he
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Priklad Najdime vSeobecné rieSenie diferencialnej rovnice 6x +sint a partikularne rieSenie
pre x(0) =1.
RieSenie

FaNE = Alosbra  Calculus  Simg e 0D

Solve ... -
Solve numerically ... SG IV@ ODE

Roots of polynomial

Roaots of polynomial (real)
i Salve linear system ...

Solve algebraic swstem ...

Solve equation(s); |'diff(x(t),C)=a¥x(t)+3in(t)

For funchpfis): (= (t)

Elirminate variable ...
Ik ] [ Cancel

Solve ODE ...

Initial walue problem (17 ...
Initial walue problem (23 ...
Boundary walue problem ...

Solve ODE with Laplace ...
Ak walue ... |

(%i1) desolve(['diff(x(t),t)=6*x(t)+sin(t)],[x()]);
(%01) x(t)=-(6*sin(t))/37-cos(t)/37+((37*x(0)+1)*%e (6137

(%i2) subst(1,x(0),%01);
(%03) x(t)=-(6*sin(t))/37-cos(t)/37+(38*%e"(6*t))/37



