Graphs for Section 6.4 Homework

| Problems 2:
[ > h:=Heaviside(t-Pi)-Heaviside(t-2*Pi);
L h := Heaviside(t — n) — Heaviside(t — 2 )
[ > DEO2:=diff(y(t),t$2)+2*diff(y(t),t)+2*y(t)=h;
2

DEO2 := (% y(t)] +2 [% y(t)j + 2 y(t) = Heaviside(t — n) — Heaviside(t — 2 «t)

> Y:=dsolve({DEO2,y(0)=0,D(y)(0)=0},y(t) ,method=laplace);

. 1 1 () 1 (t+n) .
Y:ya):wam%U—n)§+§e mx0+£e sin(t)

1 1 —1+Zm 1 —t+2m
+(—§+Ee(t ? )cos(t)+£e(t ? )sin(t)j Heaviside(t — 2 «t)
> plot([rhs(Y),h],t=0..3*Pi,color=[black, green]);
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Problem 4

> h:=sin(t)+Heaviside(t-Pi)*sin(t-2*Pi);

L h :=sin(t) + Heaviside(t — =) sin(t)
[ > DEO4:=diff(y(t),t$2)+4*y(t)=h;




2
DEO4 := (% y(t)j + 4 y(t) =sin(t) + Heaviside(t — r) sin(t)

> Y:=dsolve({DEO4,y(0)=0,D(y)(0)=0},y(t) ,method=laplace);
Y =y(t)= (é sin(2t) + % sin(t)j Heaviside(t—m) — i sin(2t) + % sin(t)

C > plot([rhs(Y),h],t=0._.4*Pi,color=[black, green]);
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Problem 6

C > h:=Heaviside(t-2);

L h := Heaviside(t — 2)

[ > DEO6:=diff(y(t),t$2)+3*diff(y(t),t)+2*y(t)=h;
& 0

DEO06 := (—2 y(t)J +3 (— y(t)j + 2 y(t) = Heaviside(t - 2)
ot ot

"> Y:=dsolve({DE06,y(0)=0,D(y)(0)=1},y(t) ,method=laplace);

1 1 (- - - 1
Y :=y(t) = Heaviside(t — 2) (E+£e( 2 gl t+2)J+2e( 220 sinh(gtj

> plot([rhs(Y),h],t=0..3*Pi,color=[black, green]);
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Problem 9
> h:=(t/2)*(1-Heaviside(t-6))+3*Heaviside(t-6);

1
= Et (1 — Heaviside(t —6)) + 3 Heaviside(t — 6)

"> DE09:=diff(y(t),t$2)+y(t)=h;
& 1
DEQ9 := (§ y(t)J +y(t) =£t (1 — Heaviside(t—6)) + 3 Heaviside(t — 6)

"> Y:=dsolve({DEO2,y(0)=0,D(y)(0)=1},y(t) ,method=laplace);

. 1 1 («t+n) 1 (—tem) |
Y := y(t) = Heaviside(t — ) St5e COS(t)JFEe sin(t)
1 1 (t+2n 1 (tv2n) . . -t) .
+(—E+§e( . )cos(t)+£e( e )sm(t)j HeaV|S|de(t—2n)+e( v sin(t)

> plot([rhs(Y),h],t=0..13,color=[black, green]);
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Problem 19

> h:=1+2*sum(" ((-1)"k)*Heaviside(t-k*P1)", "k"=0..15);
h := 1+ 2 Heaviside(t) — 2 Heaviside(t — ) + 2 Heaviside(t — 2 ) — 2 Heaviside(t — 3 «t)
+ 2 Heaviside(t — 4 ) — 2 Heaviside(t — 5 ) + 2 Heaviside(t — 6 ©) — 2 Heaviside(t — 7 «t)
+ 2 Heaviside(t — 8 ) — 2 Heaviside(t — 9 n) + 2 Heaviside(t — 10 ) — 2 Heaviside(t — 11 «t)

L + 2 Heaviside(t — 12 ©) — 2 Heaviside(t — 13 ©t) + 2 Heaviside(t — 14 ) — 2 Heaviside(t — 15 )
> plot(h,t=0..60);




2.57

1.5

0 10 20 30 40 50 60

[ > DE19:=diff(y(t),t$2)+y(t)=h;
62
DE19 := (g y(t)] +y(t) =1+ 2 Heaviside(t) — 2 Heaviside(t — ) + 2 Heaviside(t — 2 «t)

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

| — 2 Heaviside(t— 15 n)
[ > Y:=dsolve({DE19,y(0)=0,D(y)(0)=0},y(t) ,method=laplace);

Y :=y(t) =3+ (-4 Heaviside(t — 13 ) — 4 Heaviside(t — n) — 4 Heaviside(t — 15 )

— 4 Heaviside(t — 3 ) — 4 Heaviside(t — 5 ) — 4 Heaviside(t — 7 ) — 4 Heaviside(t — 9 «t)

2
1
— 4 Heaviside(t— 11 =t)) cos(g tj + (4 Heaviside(t — 4 ) + 4 Heaviside(t — 6 «t)
+ 4 Heaviside(t — 8 ) + 4 Heaviside(t — 10 ©t) + 4 Heaviside(t — 12 ) + 4 Heaviside(t — 14 1)
2
1

+ 4 Heaviside(t— 2 «t)) sin(g tj —3cos(t)

| > plot(rhs(Y),t=0..60);
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Problem 21

> h:=1+sum(" ((-1)"k)*Heaviside(t-k*P1)", "k"=0..15);
h := 1 + Heaviside(t) — Heaviside(t — n) + Heaviside(t — 2 ) — Heaviside(t — 3 «t)
+ Heaviside(t — 4 ©) — Heaviside(t — 5 ) + Heaviside(t — 6 n) — Heaviside(t — 7 «)
+ Heaviside(t — 8 ) — Heaviside(t — 9 n) + Heaviside(t — 10 ) — Heaviside(t — 11 )

L + Heaviside(t — 12 ) — Heaviside(t — 13 ©t) + Heaviside(t — 14 ©) — Heaviside(t — 15 «t)
> plot(h,t=0..60);
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"> DE21:=diff(y(L),t$2)+y(t)=h;

62
DE21 := (g y(t)] +y(t) =1+ Heaviside(t) — Heaviside(t — nt) + Heaviside(t — 2 )

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

L — Heaviside(t — 15 «t)
[ > Y:=dsolve({DE21,y(0)=0,D(y)(0)=0},y(t) ,method=laplace);

Y :=y(t) =2 (—Heaviside(t — 13 ) — Heaviside(t — ) — Heaviside(t — 15 1)

— Heaviside(t — 3 ) — Heaviside(t — 5 n) — Heaviside(t — 7 n) — Heaviside(t — 9 )

2
1
— Heaviside(t— 11 7)) cos(gt] + 2 (Heaviside(t — 4 ) + Heaviside(t — 6 «t)
+ Heaviside(t — 8 ©) + Heaviside(t — 10 t) + Heaviside(t — 12 ©) + Heaviside(t — 14 )
2
1

+ Heaviside(t— 2 «t)) sin(gt] —2cos(t) +2

> plot(rhs(Y),t=0..60);







