6.4, page32], problems2,3,4,10

|0 Of£t<p
2. y&+2yC+2y=h(t)  y(0)=0, y§0)=1 hfl P Et<2p

f0 t3 2p

L(h(t)) = Oe Ut =

p

\' h(t) =u, (t)- uy, ()

ps _ A~ s
L(y®+2L(y9+2(y)= =5

or
S*L(y)- sy(0)- y&0) +2(sL(y) - Y(0)) + 2L (y) ==
or,as y(0)=0 and y'(0)=1,

-

_ e—2ps

-

-PS _ A2ps
(sz+25+2)_(y)- 1= - °F

1 LE=-e™e 1 0
S®+2s+1+1 S E5(s?+2s+2)f (s+1)%+1

1 A Bs+C

F(S):z—:_+2—

s(s“+2s+2) s Ss°+2s+2
1= A(s* +2s+2)+(Bs+C)s
1=(A+B)s’ + (2A+C)s+2A

A+B=0; 2A+C,A:%

L(y)=

B=- 1; C :-2?;@9:- 1. Consequent ly
2 e2g

1,11
—s+ S+—+= )
F(9 =180 2o =180 2° 2 2. _lgo 12 s+l §
28sg (s+1°+1 2ésg (s+1)°+1 28&s5 2§S+1 ) +15

\ K(t) = Ll(F(s)):%-%cost-%e snt
Now
1
L(y) =—————+e™F(s)- € *F(s
(y) (G+1f+1 (s) (9

L(y)=L(e'dnt)+L(K()) - e?L(K(t))

Ps

2ps

eP.¢g

e™)[F(9)]

lee

%(su
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So,
y=etdnt+Le™K(t)- Le?L(K(t))=e snt+u K(t-p)- u, K(t- 2p)
Now
Kt-p) =1 ie‘t+p cost+le‘t+p dant
2 2 2
K(t- 2p) =1 loem oste Lo gnt
2 2 2

So the solution is
. 1 ... 1 ., . .0 1 .. 1 .., . .0
y:e'tsnt+up(t)8é—L+—e"pcost+—e‘psntg- uz(t){:ael-—et2p cost + e "% gn t2
e2 2 2 g e2 2 2 17}

3. yt+4y=dnt- u, ()sn(t- 2p) y(0)=0, y(0)=0
1 _ A2ps 1 - (1. @ &s 1
s? +1 © s +1 d-e )SZ+1
1
=(1- ¥
Ly) =(1-e )(Sz+])(82+4) or

L(y) =(1- & *)[F(9)] where

1
F(s) =
(s) ‘52+1isz+45
1

_1
3

(s* +4)L(y) =

12
s?+1 6s*+

7 =L0Ow)
in #4

@sin®) ht) = Ssnt- Lsn 2t

3 6

L(y) =@ e®)[L(h()]

= L(h(t)) - e **L(h(t))

y =h(t)- L*(e*L(h(t))

=h(t) - u,, (h(t- 2p)

=ht) - u,, ON(L)

=Lant- Zan2t- u, ©Zsnt- Zsn 20
376 R
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4. yt+4y =dnt+u, (t)dn(t- p); y(0) =0, y(0)=0
L(yQ +4L(y) = L(snt) + L(u, (t)sn(t - p)

1 1
2+ = +es
(S +ALY) = G reT

w61

\ L(y)=(e —1)WH
=(e™ +1)F(s)
F(s) = l _As+tB GCs+D

(s2+1)s® +4) (s?+1) (s*+4)
1= (As+B)(s? + 4) + (Cs+ D)(s? +1)
1=(A+C)s*+(B+D)s* +(4A+C)s+4B+D
A+C=0 (1) B+D=0(2) 4A+C=0(3) 4B+D =1(4)

From(1)& (3) A=C =0; From(2)& (4) B :%, D=-

1
3

\ 1 _le 1 0 1=® 2
[ +1)s +4) 3§ +1); 6&s +4

L'Y(F(s)) = h(t) :%s‘n t- %s’n 2t

L(y) = (e +1]L(h)] =e"™L(h) +L(h)
\ y=L"*(e™L(h(t)) +h(t)
y =u, (t)h(t- p) +h(t)

1. 1. A . 1. o)
=—9g9nt- —9n 2t+u_(t)c=49n(t - - —9n2t=
Zant- < , (Oggsn(t- p)- gsn2t=

1. 1. A, . 1. 0
=—g9nt- —=9n 2t +u_(t)c=(- 9nt)- —=9n 2t~
3 5 p()33( ) 5 5

5 jsnt Of£t<p
10. y&+ yC+=y=qg(t) =i 0) =0, y¢0)=0
yb+y&2y g(t) Lo tsp y(0) =0, y%0)
5 P ™ +10
2+ s+2)L(y) = L(g(t)) = cgn(t)e “dt = T
(" + s+ L) = L) = gin) s

So
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u
_ e 1 U

L(y) =(e” +1)é -
Q(s +1)(s® +s+ )U

[N

1 _As+B Cs+D

(s* +1)(s° +s+§) s +1 s? +s+751

1=(As+ B)gs + s+%—+ (Cs+D)(s? +1)
2

2

1= (A+C)s’ + (A+ B+ D)s’ +€é5A+B+C—s+8§B+D—
g €

A+C=0 (D; A+B+D=0(2);

751A+B+C=O(3); %B+D:1(4)

(3)- () gives (4) - (2) gives

1 1

~A+B=0(5); - A+=B=1

4 ® 4

) 17 4
5)+(6)gives —B =1 or B=—
G)+(©)g 2 7

From(5) A= -1—6|sfromC 16
17

NowD =- A- B= 2. 4 12

17 17 17

€16 .4 16_ 12 Y

é- +— —s+—= U0

L(y) (e ps +1)e 17 17 + 17 ]2.7 [:|
S +1 xX- 16 lfl

- +10

y

@D (D
D)
w0
N
Q

L(y) =(e™ +1)

——

L(h@))}

16 s +4 1 17e 2g 17

WhereL(h) =- ——; >
TS+l 17 e 16

\ L(h(t)) =- % L (cost) +1—‘; L(snt)

1

16 4 . 16 -=t 4 2t
L(h) ==- —L(cost) +—L(snt)+—L(e 2 cost)+—L(e 2 Int
(h) 17()17()17( )17( )

or

1
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e 4 1 U
L(h(t)) =Le Ecost +is'nt +1—6 2 cost+ie 2 anty
& 17 17 17 0
1 1
h(t) =- 10 ost+ Lant+ 067 cost + L& P gt
17 17 17

Now

L(y) =(e’™ +1)L(h(t))

or L(y) =ePL(h(®)) + L(h(t))
or y =u, (h(t - p) + ht)
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