Key Homework 26

Math 277, Fall 2005
Ordinary Differential Equations

Dr. Goutziers

Initializations

> restart;
with(inttrans):
u:=Heaviside;

u := Heaviside
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[ Code the differential equation and the initial conditions.
[ > deq:=diff (y(t), t$2)+y(t)=t-(t-4)*u(t-2);
ic:={y(0)=0, D(y) (0)=1};

2
deq = (% y(t)J-i—y(t) =t—(t-4) Heaviside( - 2)
t

L ic:={y(0)=0,D(y)(0)=1}
[ Take the Laplace transform of both sides of the differential equation and substitute the initial conditions.
> el:=laplace(deq, t, s);

1+e V(2s-1)

2
S

el :=s" laplace(y(1), £, s) = D(»)(0) — 5 y(0) + laplace(y(1), £, s) =

> e2:=subs(ic, el);
(=25)
1+e (2s5s-1)

2
S

e2:=5" laplace(y(?), t, s) — 1 + laplace(y(?), ¢, s) =

[ Solve for the Laplace transform of the solution of the initial value problem.
[ > e3:=solve(e2, laplace(y(t), t, s));
B S+1+2 e(_zs)s — e(_zs)

S (s +1)

e3:

[ Compute the inverse Laplace transform of this result.
[ > sol:=invlaplace(e3, s, t);
; 2
sol := t — Heaviside(t—2) (—2 -4 sin(;— lj —sin(t—-2)+ t]

[ Plot the solution.
> plot(sol, t=0..15);
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[ Code the differential equation and the initial conditions.
[ > deq:=diff (y(t), t$2)+A*diff(y(t), t)+4*y(t)=u(t-Pi)-u(t-2%Pi);
ic:={y(0)=0, D(y) (0)=0};

d d
deq := [; y(t)j +4 [Zt y(t)) + 4 y(t)=Heaviside(t — ) — Heaviside(¢ — 2 ©t)
4

I ic = {y(0)=0,D(»)(0) =0}

[ Take the Laplace transform of both sides of the differential equation and substitute the initial conditions.

> el:=laplace(deq, t, s);

(—sm) _ (-2sm)

el =5 laplace(y(¢),1,5)—D(¥)(0)—sy(0) + 4 s laplace(y(¢), t,s) —4 y(0) + 4 laplace(y(2), t,5) = £

L K
[ > e2:=subs(ic, el);
e(fs ) _ (2sm)
e2=5 laplace(y(?), t, s) + 4 s laplace(y(?), t, s) + 4 laplace(y(¢), 2, 5) =
L s
[ Solve for the Laplace transform of the solution of the initial value problem.
[ > e3:=solve(e2, laplace(y(t), t, s));
(—sm) (2sm)
e —e
e =—7——
L s(s"+4s+4)
[ Compute the inverse Laplace transform of this result.
[ > sol:=invlaplace(e3, s, t);
1 (21+27) o 1 (21+4m) o
sol:=Z(l—e (1+2t—2n))HeaV151de(t—Tc)+Z(—1+e (14+2¢t—4m))Heaviside(t—2 )
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[ Code the differential equation and the initial conditions.
[ > deq:=diff (y(t), t$2)+5*diff(y(t), t)+6*y(t)=0+u(t-1)*(t-0)+u(t-5)*(1-t);
ic:={y(0)=0, D(y) (0)=2};

2
deq := [d—Q y(t)] +5 [i y(t)) + 6 y(t)=Heaviside(t— 1) ¢t + Heaviside(t—5) (1 —¢)
dr di

L ic:={y(0)=0,D(y)(0)=2}
[ Take the Laplace transform of both sides of the differential equation and substitute the initial conditions.
[ > el:=laplace(deq, t, s);

el =5 laplace(y(?),2,s)—D(¥)(0)—sy(0)+ 5 s laplace(y(?), 2, s)—5y(0) + 6 laplace(y(?), t,5) =

—s —5s
s+1)e =7 (4s+1)

N
> e2:=subs(ic, el);




(=s) (=55)
2 (s+1)e —e (4s+1)
e2 =5 laplace(y(t),t,s)—2+5 s laplace(y(t), t, s) + 6 laplace(y(¢), t, s) = E
[ Solve for the Laplace transform of the solution of the initial value problem.
[ > e3:=solve(e2, laplace(y(t), t, s));
- - =55 =55
2s2+e( )s+e( )—4e( )s—e( :
e3 = >
L sT(s°+554+6)
[ Compute the inverse Laplace transform of this result.
[ > sol:=invlaplace(e3, s, t);
(31 (<20 1 . (214 10) (<31+15)
sol:==-2e +2e —gHeavmlde(t—S)(—ll+6t—63e +44 e )
1 = (—21+42) (=3143)
+£HeaV1s1de(t—1)(—5+6t—9e +8e )
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[ Code the differential equation and the initial conditions.
[ > deq:=diff(y(t), t$2)+3*diff(y(t), t)+2*y(t)=exp (-t)+u(t-3)*(l-exp(-t));
ic:={y(0)=2, D(y) (0)=-1};

& d (1) .. (1)
deq := ;y(t) +3 ;y(t) +2y(t)=e +Heaviside(t—3)(1—-e )
t

L ic:={y(0)=2,D(y)(0)=-1}
[ Take the Laplace transform of both sides of the differential equation and substitute the initial conditions.
[ > el:=laplace(deq, t, s);
(-35) | (Bs-3)

e 1
el =5 laplace(y(?), ¢ s)—D(y)(0)—sy(0)+ 3 s laplace(y(?), ¢, s)— 3 y(0)+ 2 laplace(y(?), 2, s) = + 1
s s

[ > e2:=subs(ic, el);
(-3s) (-35-3)
e 1-e

e2:=s" laplace(y(?),t,s)—5—2s+ 3 s laplace(y(t), t,s)+ 2 laplace(y(?), ¢, 5) = + 1
s s

[ Solve for the Laplace transform of the solution of the initial value problem.

[ > e3:=solve(e2, laplace(y(t), t, s));

3s) (-35s) (-3s5-3)
s+e -se

(_
7P +65+2s5 +e

e3: 3 5
s(s"+4s°+5s5+2)

[ Compute the inverse Laplace transform of this result.
[ > sol:=invlaplace(e3, s, t);

3-1 (3-21)  (-21+6)
—2e +e

2 —2¢ ™ (1-4)) Heaviside(1—3) + ¢ " (2+1)

1
sol:=-(1-2e
2




