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with(plots):
EqnO2:=diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=Heaviside(t-Pi)-
Heaviside(t-2*Pi);

Y1l:=dsolve({Eqn02,y(0)=0,D(y)(0)=1},y(t));
A:=plot(rhs(Y1),t=0..9,color=red):
B:=plot(Heaviside(t-Pi)-Heaviside(t-2*Pi),t=0..9, color=green):
display(A,B);
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Eqno2:= % Y1) +2 (% y(t)) 12 (1) = Heaviside (t — ) — Heaviside(t — 2 )

Y1:=y(t) =e 'sin(t) + % Heaviside(t—2 ) (cos(t) + sin(t)) e th2m

—t+1t)

— % Heaviside(t—2 nt) + (1 + (cos(t) +sin(t)) e Heaviside(t —n)
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> EqnO04:=diff(y(t),t$2)+4*y(t)=sin(t)+Heaviside(t-Pi)*sin(t-Pi);
> Y4:=dsolve({Eqn04,y(0)=0,D(y)(0)=0},y(1));
> A:=plot(rhs(Y4),t=0..9,color=red):
> B:=plot(sin(t)+Heaviside(t-Pi)*sin(t-Pi),t=0..9, color=green):
> display(A,B);
d2
Eqgno04 := ? y(t) +4 y(t) = sin(t) — sin(t) Heaviside(t — )

Y4:i= y(t) = -% sin(2 t) + - (-2 sin(t) —sin(2 t)) Heaviside(t —x) + % sin(1)
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EqnO6:=diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=Heaviside(t-2);
Y6:=dsolve({Eqn06,y(0)=0,D(y)(0)=1},y(t));
A:=plot(rhs(Y6),t=0..7,color=red):
B:=plot(Heaviside(t-2),t=0..7, color=green):
display(A,B);

Eqno6:= S (0 +3 (Q y(t)) +2 (1) = Heaviside (t — 2)
B de

% Heaviside(t — 2) — Heaviside(t — 2) e T2 4 % Heaviside(t
—2) e4—2t_e—2t+e—t
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=> Eqn08:=diff(y(t),t$2)+diff(y(t),t)+(5/4)*y(t)=t-Heaviside(t-Pi/2)
*(t-Pil2);

> Y8:=dsolve({Eqn08,y(0)=0,D(y)(0)=0},y(t));

> A:=plot(rhs(Y8),t=0..9,color=red):

> B:=plot(t-Heaviside(t-Pi/2)*(t-Pi/2),t=0..9, color=green):

> display(A,B);
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> Eqnl6:=diff(y(t),t$2)+(1/4)*diff(y(t),t)+y(t)=k*(Heaviside(t-3/2)
-Heaviside(t-5/2));

> Y16:=dsolve({Eqnl1l6,y(0)=0,D(y)(0)=0},y(t));
animate(plot,[rhs(Y16),t=0..10],k=0.1..2.5);
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Y16:=y(t) = (% ﬁHeaViside(t—%) e 8 16 sin(% (6t—15)ﬁ)
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> N:=15;
> Eqnl9:=diff(y(t),t$2)+y(t)=Heaviside(t)+2*sum((-1)"k*Heaviside(t-

k*Pi),k=1..N);
Y1l:=dsolve({Eqn19,y(0)=0,D(y)(0)=0},y(t),method=laplace);
plot(rhs(Y1),t=0..20*Pi);

N:=30;
Egnl19:=diff(y(t),t$2)+y(t)=Heaviside(t)+2*sum((-1)"k*Heaviside(t-
k*Pi),k=1..N);
Y1l:=dsolve({Eqn19,y(0)=0,D(y)(0)=0},y(t),method=laplace);

> plot(rhs(Y1),t=0..50*Pi);
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N:=15
2
Egnl9:= % y(t) + y(t) = Heaviside(t) — 2 Heaviside(t — ) + 2 Heaviside( t

—2 1) — 2 Heaviside( -3 n+ t) + 2 Heaviside( -4« + t) — 2 Heaviside( -5 =
+t) + 2 Heaviside( -6 n + t) — 2 Heaviside( -7 n + t) + 2 Heaviside(-8 t + t)
— 2 Heaviside( -9 +t) + 2 Heaviside(-10n +t) — 2 Heaviside(-11n+t)
+ 2 Heaviside(-12 n + t) — 2 Heaviside(-13 t + t) + 2 Heaviside(-14t + t)
— 2 Heaviside(-15n + t)

2
Y1:=y(t) =1 —cos(t) —4cos(% t) (Heaviside(-15m + t) + Heaviside(t—n)

+ Heaviside( -3 n + t) + Heaviside( -5 + t) + Heaviside( -7 n + t)
+ Heaviside( -9+ t) + Heaviside(-11n + t) + Heaviside(-13n+1t))

2
+4 sin(% t) (Heaviside(-14 & + t) + Heaviside(t— 2 nt) + Heaviside(-4n

+t) + Heaviside( -6 n + t) + Heaviside( -8 = + t) + Heaviside(-10r + t)
+ Heaviside(-12n +t))
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N:=30
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+ 2 Heaviside

Eqnl19:= y(t) +y(t) = 2 Heaviside(-30 n + t) — 2 Heaviside(-29 r + t)

28+ t) — 2 Heaviside
25+ t) — 2 Heaviside
)

13w+ t) + 2 Heaviside

-27 n+t) + 2 Heaviside(-26 n + t)
-15n+t) + 2 Heaviside(-14n + t)
-12n+t) — 2 Heaviside(-11n +t)
-9+ t) + 2 Heaviside( -8 n + t)

(- (

— 2 Heaviside( - (

— 2 Heaviside( - (

+ 2 Heaviside(-10r + t) — 2 Heaviside(

— 2 Heaviside( -7 n + t) + 2 Heaviside( -6 & + t) — 2 Heaviside( -5+ t)

+ 2 Heaviside( -4 n+ t) + 2 Heaviside(-16 + t) — 2 Heaviside(-17n + t)

+ 2 Heaviside( - 18 n + t) — 2 Heaviside( -3 n + t) + Heaviside(t)

— 2 Heaviside(-19n + t) + 2 Heaviside(-20r + t) — 2 Heaviside(-21 t + t)

+ 2 Heaviside( -22 n+ t) — 2 Heaviside( -23 n + t) + 2 Heaviside(-24 & + t)
(

— 2 Heaviside(t—r) + 2 Heaviside(t— 2 &)
2
Y1:=y(t) =1—cos(t) —4 COS(% tj (Heaviside(-29n + t) + Heaviside(-15~

+ t) + Heaviside(-13 n + t) + Heaviside(-11 = + t) + Heaviside(-9n + t)
+ Heaviside( -7 n + t) + Heaviside( -5 + t) + Heaviside(-3 nt +t)



+ Heaviside(t — ) + Heaviside(-21 & + t) + Heaviside(-17 n + t)
+ Heaviside( -23 n + t) + Heaviside( -25r + t) + Heaviside(-19x + t)

2
+ Heaviside(-27n+1t)) +4 sin( % t) (Heaviside( -30 + t) + Heaviside(

-14 n +t) + Heaviside(-12 n + t) + Heaviside(-10r + t) + Heaviside(-8 =
+t) + Heaviside( -6 n + t) + Heaviside( -4 n + t) + Heaviside(t— 2 r)

+ Heaviside( -24 & + t) + Heaviside( -20r + t) + Heaviside(-28n + t)

+ Heaviside( -18 & + t) + Heaviside( -22 & + t) + Heaviside(-26 t + t)

+ Heaviside(-16n +t) )
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> with(inttrans):
> N:=5;
> Eqn20:=diff(y(t),t$2)+(2/10)*diff(y(t),t)+y(t)=Heaviside(t)+
> 2*Sum((-1)"k*Heaviside(t-k*Pi),k=1..N);
> Y1l:=laplace(Eqn20,t,s);
> Y2:=subs(y(0)=0,D(y)(0)=0,Y1);
> Y3:=solve(Y2,laplace(y(t),t,s));
> Y4:=invlaplace(Y3,s,t);
> plot(Y4,t=0..100);
N:=5
& 1 d 5
Eqn20:= — y(t) + — — y(1) + y(t) = Heaviside(t) + 2 Z (-1)*Heaviside (
dr’ 10 dr k=1
-nk+1t)
Yl:=¢ laplace(y(t), t, s) —D(y)(0) —sy(0) + L s laplace(y(t), t, s) — 1 v(0)
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+ laplace(y(t), t, s) =
Y2:=§ laplace(¥(1), t, S) + %0 slaplace(y(t), t, s) + laplace(y(1), t, s)

5
z (_1)ke—snk]
k=1

S

1+2

10|1+2

5
z (_1)ke—snk])
k=1

s(10s° +s+10)

Y3:=

5
Ydi=1+ -2 ZHeaViside(—nk—i-t) (-1)* [399
399 k=1

1

1
kn— o=t —_—
_ 20 20 /399 (Sin(zLo 399 (-mk+ t)) ++/399 COS(ZLO\/ 399 (

1
-t
-nk+t)))]—ie 20 (\/399 sin(z%)\/399 t)+399cos(2LO 399 t)j



e



