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Apunte 40

Escaldon unitario

sint
f(t) =

sin(t) + cos(t)

Escribir en términos de la funcion escaldon unitario.

_ 0 0<t
f(t) =sint + g(t) con g(t) = os(®) .
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glt) =u (t - %) cos(t)

L{f (O} = L{sin t} + L{g(t)}

=z i_ 1 +L {u (t - %) cos(t)}

T s2 41 €

T S
7S

52+1:

_T
1+ se 4

s2+1

AN

[N

o~

v
BROA



Resolver:
0 0<t<m
3cost t=>2mn

y+y=f) y0=5 f()=]{
f(t) = u(t —m)3cos(t)

L{y'} + L{y} = L{f (1)}

- - —7s
sY(s) —y(0) +Y(s) 211°
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Y(s)(s+1)—5 211 e

3S =TS
(52 ¥1° ) n 5
(s+1) (s+1)

Y(s) =

5 3e s

YO = A e D6+ D

1 —TtS
YO = £ () = 5L g+ 307 {(sz +e1)<§ n 1)}

e s }
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Obteniendo a:

{(52 + 1;(5 + 1)}

S _ A +Bs+C
(s24+1D(s+1) s+1 s2+1

s=A(?*+1)+Bs+C0)(s+1)
=As’+A+Bs?+Bs+Cs+C
=(A+B)s?’+(B+C)s+(A+0)



El sistema:

A+C=0-A=—C

1 1
B+c=1yf:;f;qB=§ €=3
A+B=0) =2 P
1 1 1
S A Bs+C ) 55 5
= + = + +
(s2+1)(s+1) s+1 s24+41 s+1 s2+1 s2+1

Obteniendo asi:

e 3Tt e™s e
=ser gl {_s+1+52+1+52+1}
L{f (t — a)u(t — a)}

= e ¥F(s),F(s) = L{f}

[—e‘(t‘”)u(t — 1) + cos(t —m) u(t — m) + sin(t — m) u(t — n)]

N| W

La solucion general de la ED es:

~y(t) =5et + ; [—e‘(t‘”)u(t — 1)+ cos(t —m)u(t —m) + sin(t — ) u(t — n)]

3 3 3
=5e t+u(t—m) [Ecos(t —1m)+ Esin(t —T) — Ee‘”"]



Resolver:
2y"+y' +2y=9) , y(0)=0, y'(0)=0

1 5<t<20
g(t)=”(t_5)_“(t_20)={0 0<t<5 y t>20

Graficar a g.
0 0<t<5 0 0<t<20
u(t—5)={1 = 3e , u(t—zo)={1 =50
Grafica de g(t):
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L{y"}+ L{y'} + L{y} = L{g (D)}
252Y(s) — 2sy(0) — 2y'(0) + sY(s) — y(0) + 2Y(s) = L{g(t)}
Y(s)(2s? +s+2) = L{u(t — 5)} — L{u(t — 20)}

L{iu(t —a)f(t —a)} = e"®F(s)
Donde F(s) = L{f (t)}

1
L{u(t—a)*1} =e % % 5

F(s) = £{1} = %
—5s

Y(s)(2s?2+s+2) = es

e—ZOS

S

—5s —20s

e

Y(s) = —
(s) s(2s2+s+4+2) s(2s?+s5s+2)




(t) B L_1 e—SS _ e—ZOs
Y= s(2s2+s+2)

1 _A+ Bs+ C
s(2s2+s+2) s 2s2+s+2

1=A402s*+s+2)+(Bs+0C)s
1=2As*>+As+2A+ Bs? + Cs
1=0R2A+B)s?+(A+C)s+2A

1 1
A=E , A+C=0—>C=—§ , 2A+B=0->B=-24=-1

L b (e

s(2s2+s+2) s 2s2+4+s+2

e e
s 2s24+s4+2 s 2(52+%+1)

s s 1 1
sSPHs+l=s"+-+———+1

2 216 16
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2.1 (s+7)+3
s 2 1\* 15
(s+3) +76
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(s+7) +1¢ E(”z) * 16
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y© =[e™ = e™HIF) L, FO) = aaTiT s

= e 5SF(s) — e~205F (s)
Aplicando transformada inversa:
=L He 5SF(s)} — L7He 2%5F(s)}
L{u(Of (- )} = e F(s)

Por lo tanto, la solucidn general de la ED es la expresion:

=u(t—5)f(t—5) —u(t—20)f(t—20)

Donde f(t) = L7H{F(s)}

11 N . sin <$t>e“£
f@) =L HF(s)} = 5~ 5| cos <—t> e 4+

Evaluando a f(t) para (t — 5):

2% sin (Y13 =5)
=u(t—75) 1 1 &5 <\/ﬁ(t_5)>_e sin -
” IR 2VT5 /

Evaluando f(t) para (t — 20):

e

2 <\/E(t4— 20)>
215

1 1 _t=20 V15(t — 20
=u(t — 20) E_Ee—TCOS< (4 )>—



