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1. Considere a equacéo

(c(litzz j =-xkX +Fycos(ot) .

Determine a solucéo geral, usando o método dos coeficientes indeterminados, quando
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(o # " e(i)o= P

Solucéo

(i)

| > restart:

> eq:=m*(diff(x(t), t, t))2 = -kappa*x(t)+F[0]*cos(omega*t);

i eq::m((jli—t2 x(t)] = -k X(t) + Fycos(mt) (1)

_> dsolve(eq, x(t))
x(t)=sin[@]_C2+cos ‘/?t]_Cl—FOCL((ZM) (2)

i m m -K+o m

(if)

| > omega:=sqrt(kappa/m):

> dsolve(eq, x(t));

x(t):sin[@]_C2+cos @ _Cl1 (3)
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Note que o termo i pode ser absorvido pelo termo sin[

2. Resolva o problema de valor inicial

) XY'-3xy+3y=2x y(1)=0, y(1)=1.

> restart;

> eq:=x"2*diff(y(x),x$2)-3*x*diff(y(x),x)+3*y(x)=2*x"4*exp(x);

eq::xz[%y(x)]—3x(%y(x)j+3y(x)=2x4ex (5)
[> dsolve({eq, y(1) = 1, (D(y))(1) = 0}, y(x));
y(x):(2xex—2ex+%x2(—1—2e)+e+%)x (6)

3. Utilize o método dos coeficientes indeterminados para resolver a equacao
y'-3y'-4y=e{(5t—1).

;> restart,;
> eq = diff(y(t), "$(t, 2))-3*(diff(y(t), t))-4*y(t) = exp(-t)*
(5*t-1);

_d o a(d _ et
eq:= 3 M0 B(dtymj ay(t)=e'(5t—1) (7)
> dsolve(eq, y(t)):
W) =et_c2+ett_Ci —% 2ot (8)

Facamos o procedimento manual do método dos coeficientes indeterminados. A
solucéo geral y;, da parte homogénea &

> eql:= s"2-3*s-4=0;

i eqli=s"—3s—4=0 (9)
> lambda:=solve(eql,s);
Ai=4, -1 (10)
_> yh:=Cl*exp(lambda[1]*t)+C2*exp(lambda[2]*t);
yhi=Cle*'+c2et (11)

A solucéo particular da parte ndo homogenea é dada por
> yp:=(A*t+B)*exp(-t);

yp:=(At+B)e! (12)

Como Be_tjé € solucdo da parte homogénea, devemos usar:
> yp = t*(A*t+B)*exp(-t);

(13)



> eq2 = diff(yp, t, t)-3*(diff(yp, t))-4*yp - exp(-t)*(5*t-1);
eq2:=2Ae'—5(At+B) e '—5tAe ' —e " (51-1)

yp:=t(At+ B) e’!

> eqg3:=simplify(eq2/exp(-t));

> collect(eq3,t);

:> assign(ss);
Portanto,

> yp;

> y:=yh+yp;

eq3:=2A—10At—-5B—-5t+1

(-10A=5)t+2A—-5B+1
> eel:=coeff(eq3,t)=0;

eel:=-10A—-5=0

> ee2:=coeff(eq3,t,0)=0;
ee2:=2A—-5B+1=0

> ss:=solve([eel,ee?]);
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