Solution of Selected Exercises

4.1.1

3.

10.

12.

13.

15.

23.

28.

Given y = ¢1e** + cozInx, then

Y =c1+c(l+1nz),

y(1) =a =3,

Y(1)=c1+c=-1

From these two equations we get

c1 = 3,c9 = —4. Thus the solution is
y=3r—4xlnx.

Since ag(z) = tanx and xy = 0 the problem has a unique solution for
—5 <z <3,

Here y = ¢; + coz®. Therefore y(0) = ¢; = 1,y/(1) = 2¢; = 6 which
implies that ¢; = 1 and ¢, = 3. The solution is y = 1 + 322.

(a) Since y = ¢1e” cos + coe” sinx and so iy = ¢1e”(—sinz + cosx) +
c2€”(cosz + sinz). This implies that y(0) =c¢; = 1,4/(0) =¢1 +c2 =0
so that ¢; = 1 and ¢; = —1. Therefore the solution is y = e*cosx —
e’sinx.

The functions are linearly dependent as (—4)x + (3)x?+(1)(4z — 32?) =
0.

6—390 e4a:
_36—31 4641
Hence e=3* and e** are linearly independent solutions, so e 3%, ** is a
fundamental set of solutions. This gives us y = c1e73% + cpe** as the

general solution.

W (e 3% el?) = ‘ = 4e” + 3e® = Te® # 0.

3z

The functions satisfy the differential equation and their Wronskian

cos(Inz) sin(lnx)
__sin(lnx) cos(ln z)

W(cos(Inzx),sin(Inz)) =

= [c052 Inx + sin®In x]

as cos’lnz + sin’lnx =1

S N

for 0 <z <o



{cos(lnz),sin(Inz)} is a fundamental set of solutions. The general
solution is y = ¢ycos(Inz) + o sin(In z).

33. y1 = €2® and y, = xe?® form a fundamental set of solutions of the
homogeneous equation y” — 4y’ +4y = 0, and y,, is a particular solution
of non-homogeneous equation y” — 41/ + 4y = 2e2* + 4x — 12.



3.
y = u(x)cosdx, so
" = —4usindr +u cosdx
" = " cosdxr — 8u'sindx — 16u cos 4x
and
y"+ 16y = (cosdx)u” — 8(sindx)u’ =0, or
v’ —8(tandx)u’ = 0
If w = u we obtain the first-order equation w’ — 8(tandx)w = 0,
which has the integrating factor e™® [ tandadr = cos®4z.
Now, 4L [(cos? 4z)w] = 0 gives (cos?4z)w = 0. Therefore,w = v/ = csec® 4z
and u = c¢ytandx. A second solution is yo = tandxcosdr = sindx.
14.
3 )
o _fy/ + _ — 0
T T
3
p(z) = ——,we have
T
_f_3@
2 € ’
= 1 —d
b2 @ cos( HJE)/:I:4 cos?(Inz) ‘

3
2 xT
= X COS(lnx)/md$

2% cos(In ) tan(In z)

= 2?sin(Inz)
Therefore, a second solution is
Y, = a*sin(Inz)
19. Define y = u(z)e”, so
Yy =wue® +u'e” Yy =u"e” + 2u'e” + ue®

3



and
y' =3y +2y=e"u" —e"u =0oru —u' =0

If w = u/, we obtain the first order equation w’ —w = 0, which has the

integrating factor e~/ % = %,
Now,

d - _, : .

%[e w] gives e *w = ¢
Therefore, w = v’ = ce® and u = ce®. A second solutionisy, = e%e® =
To find a particular solution we try y, = Ae**. Theny' = 3Ae*, y" =
and 9A4e3” — 3(34¢*) + 24e3 = 5¢3. Thus A = 5 and y, = 2e%.

The general solution is

5
Yy = cre’ + e 4 563‘”



9. The auxiliary equation is

10.

15.

34.

40.

m?>+9=0=m=3i and m = —3i

so that
Y = ¢1c08 3T + cysin 3z

The auxiliary equation is
2 L,
2m +2m+1:0:>m:—§iz

so that
—e 2 (c Cosf + co8in f)
Yy 1 5 2 5
The auxiliary equation is

m3>—4m?* —5m=0=m=0,m=>5and m =

so that

Y=+ e’ + cze”

The auxiliary equation is
m*—2m+1=0=m=1andm=—1

so that
y = cre” + coxe”

If y(0) = 5and 3'(0) = 10 then ¢; = 5,¢1+co = 10s0¢; =5, ¥'(0) = 10

then y = 5e” 4 Hxe®
The auxiliary equation is
m*—2m+2=0=>m=1+i

so that
y = e (cpcosx + casin)

If y(0) =1 and y(m) = 1 then ¢; = 1 and y(7) = " cosm = —e”. Since

—e™ # 1, the boundary-value problem has no solution.



13.

41.

y" +4y" + 3y = 2% cosz — 3z
(D? +4D* + 3D)y = x*cosx — 3z
Ly = 2% cosx — 3z
where, L= (D*+4D*+3D)
= D(D*+4D +3)
=D(D+1)(D+3)

(D — 2)(D + 5)(e** + 3e~°")

(D —2)(2e** — 15e°" + 5e** + 15¢ %)

(46 + 75757 4+ 10e® — 75e7°%) — (4€® — 30e™°% 4 10€>* + 30e~°%)
0

y" +y" =8’
Apply D3 to the differential equation, we obtain
D*(D? + D*)y = D*(D + 1)y = 0.

Then

Yy =c1+ oz + cze” "+ egrt + esr® 4 gz
and

yp = Az* + Ba® + Ca?
Substituting y, into the differential equation yields

12A2% + (24A + 6B)x + (6B + 2C) = 82°

2



48.

Equating coefficients give

12A =8

24A+6B =0

6B+2C =0

Then

A2

3
p=_3
3

C =28

and the general solution is

2 8
y=c1+cox+cze” " + §x4 — §x3 + 8z2

Applying D(D? + 1) to the differential equation, we obtain
D(D*+1)(D*+4)y =0
Then
Y = €108 2T + co8in2x 4+ c3cosx + ¢4 Sinx + ¢5
and
yp = Acosx + Bsinz + C
Substituting y, into the differential equation yields

3Acosx +3Bsinx +4C =4cosx + 3sinz — &



53.

Equating coefficients gives

QT =
I
|~ ol
(N}

The general solution is
Y = €1 COS 2T + co 8in 2w + gcosx +sinz — 2

Applying D? — 2D + 2 to the differential equation, we obtain
(D* —2D +2)(D* - 2D + 5)y =0
Then

y = e"(c1 cos 2 + ¢y sin 2x) + e”(c3 cosw + ¢4 sinx)
and

yp = Ae” cosx + Be"sinx.
Substituting y, into the differential equation yields

3Ae” cosx + 3Be” sinx = e” sin .

Equating coefficients give

S =
Il
w|— ©

and the general solution is

1
y = €“(c1 cos 2z + o 8in 2x) + §€$ sin .



4.6

6. The auxialiary equation is m?>+1 = 0, so

Yo = €1 COSX + cosinx, and

cosx sinzx
—sinx cosx

W:

Identifying f(z) = sec? z, we obtain

, sin x
Ul _ —
cos? x
/ —_—
Uy = Sec T
Then
1
U = — = —secx
CcOS T

ug = In |sec x + tan x|
and

Y = 1 COST + casina — cos xsec x + sinz In [sec x + tan x|

=c1co8T + cosinz — 1 + sinzIn [sec x 4 tan x|

11. The auxiliary equation is m* +3m +2 = (m+ 1)(m +2) =0, so

Yo = c1 " 4+ o™, and
e T €—2z 3
W= —em® 2| 7€ '
Identifying f(z) = m, we obtain
T ¢
Pl ter
2x T
e e
u/2 = — = — z
14+er 14¢*



and

y=cie "+ +e In(l+e")+e FIn(l+e") —e”
=ce " F e 4+ (1+e e “In(l+e)

12. The auxiliary equation is m*> —2m + 1= (m —1)> =0, so

Yo = c1€° 4+ coxe”, and

et re® o
W= e we® 4 e?| €
Identifying f(z) = (1_‘1’;—12), we obtain
,  wetet x
= e2(1+22) 1+ a2
o ere” 1
2 e2(14-22) 1+ a2
Then
1 2
Uy = —§ln(1+m )
Uy = tan T,
and

1
y = cre” + coxe” — Eez In(1+ 2%) + ze" tan™'

17. The auxiliary equation is 3m? — 6m + 6 = 0, so

Yo = €"(cycosx + cosinx), and

e’ cosx e*sinx o

e*cosx —e'sinx e*cosx + e'sinx

10



24.

Identifying f(x) = %ew sec r, we obtain

(e*sinx)(e*secx)/3

uy = — o2 = ~3 tanz
,  (e*cosz)(e*secx)/3 1
Uy = eZm Y
Then
u; = —=In(cosz)
1
U = -,
3
and

1
Yy = 1€’ cosT + coe” cosx + 3 In(cos x)e” cos x + gxegc sin®

Write the equation in the form
1 1 sec (Inx
y//+_yl+_2y: (2 )
x x x

and identify f(z) = Secf&# From

y1 = cos (Inzx). and

Yo = sin (Inz)

we compute

cos(lnz) sin(lnz)| 1
W = __sin(Inz) cos(lnz) | — ;
Now
i = _ tan (ln:zc)7 “
Xz

uy = In|cos (Inz)|

11



and

Thus, particular solution is

yp, = cos (Inz)In |cos (Inz)| + (Inz)sin (In z)

12



3. The auxiliary equation is m? = 0 so that y = ¢; + c;Inx

11.

14.

21.

The auxiliary equation is m? —4m = m(m—4) = 0 so that y = ¢; +coz?

The auxiliary equation is m? + 4 = 0 so that
y =cycos(2Ilnz) + cysin(21nx)

The auxiliary equation is m? +4m + 4 = (m + 2)* = 0 so that
y=ciz 2+ cr 2 lnx

The auxiliary equation is m? — 8m + 41 = 0 so that
y = 2*[c; cos(5Inx) + cysin(51ln )]

The auxiliary equation is m?> —2m +1 =0 or (m — 1)?> = 0, so that

Ye =C1T + corIlnzx, and

z zlnzx
1 1+Inzx

:aj’Q

W(z,zIlnz) =

Identifying f(z) = 2, we obtain

z)

1
uy = D faai
x
2
I —
Then
u; = —(Inx)?
Uy = 2Inzx
and

y=c1r+crlng — z(Inw)? + 2z(Inz)?

=7+ cerIna + z(lnz)?

13



22. The auxiliary equation is m? —3m +2 = (m —1)(m — 2) =0, so

Ye = 1T + cox?,  and

ZL‘ZL‘Q

1 2z

:xQ

W(x,z%) =

Identifying f(z) = x%e*, we obtain

T
uy = ze”
Then
u; = —x2e® + 2xe® — 2e°
Uy = ze’ — e*,
and

Y =17 4 cox® — 23 + 22%e® — 2xe® 4 x3e® — e

= 1 + cox? + 22e” — 2xe”

25. The auxiliary equation is m? + 1 = 0, so that
y =cycos(Inz) 4+ cosin(lnz), and
1 1
Yy = —c1—sin(lnz) + c3— cos(In x)
T T
The initial conditions imply ¢; = 1 and ¢; = 2. Thus
y = cos(Inz) + 2sin(Iln x)
26. The auxiliary equation is m? — 4m + 4 = (m — 2)? = 0, so that

Yy = c1r? + cx?lnz, and
Yy =2c12 4 co(x + 221nz)
The initial conditions imply ¢; = 5 and ¢ + 10 = 3. Thus

y =5z —Tr*lnx

14



35. We have

36.

d2y

42 —2
dt2

+y=0yl) =2
t=1

y’(t) |t:1 =—4

auxiliary equation is 4m? — 4m + 1 = (2m — 1)*> = 0, so that
Yy = clt% + 0275% Int, and
1 1
y, = §Clt_% + Cg(t_% + Et_% lnt)
The initial conditions imply ¢; = 2 and 1+ ¢ = —4. Thus

- 5(—93)% In(—z), =<0

[N

y=2t2 —5t2Int = 2(—x)

The differential equation and initial conditions become

Py dy
-2 42 =0:y(t =8
dtQ dt + 6y 7y( ) t:2 )

Yy (t)lmy =0
The auxiliary equation is m? — 5m + 6 = (m — 2)(m — 3) = 0, so that

Y= ct? + o3, and

Y = 2c1t + 3cot?

The initial conditions imply
401 -+ 8(32 = 8401 + 1262 =0
from which we find ¢; = 6 and ¢ = —2. Thus

y =6t — 23 =62* 4+ 22°, 2 <0.

15



6.1

. . 2n+1 n+1 1
1. lim = lim % = hm n+1|x| = 2|z|
n—oo n—o0

This series is absolutely convergent for 2lz| < 1or |z < 1/2. At
x = —1/2, the series 3!
n=1

an+1
a

—L)" converges by the alternating series test.

Atz = 1/2, the series ) % is the harmonic series which diverges. Thus,
=1

the given series converg?es on [—1/2,1/2).

i 2ne ™t + i 6e,z"tt =212 + i 2ne, "+ i 6e,ax™ Tt
n=1 n=0 n=2

k=n—1 k=n+1
=2c; + Z 2(k + 1epyra® + Z 6cp 12"
k=1 k=1

= 201 + Z[Z(k + 1)Ck+1 + 6Ck_1].il?k
k=1

o
17. Substituting y = > ¢,z into the differential equation we have
n=0

y// +x2y/ + oy = Z (n — 1 Cn " 2 Z?’LCn.Tn+l ch

l’b 2 g g g

k:::fZ k= n+1 k= n+1
Z(k 4+ 2)(k 4 1)cppoz® + Z — 1)ep2® + ch 1k
k=0 k=2 k=1

= 2¢y + (6c3 + o)z + Z[(k +2)(k 4+ 1V)cppo + kep_q]2”
k=2

=0
Thus
Co = 0- 663 + ¢
(k+2)(k+1)ckro +kck—1=0

16



and

1
C3 — _ECO
i k=2,3,4
C - — Cr_ s = 2,0,4, "
T k4 2)(k+ 1)
Choosing ¢y = 1 and ¢; = 0 we find
1
C3 = _6
Cyp = C5 = 0
1
T
and so on. For ¢y = 0 and ¢; = 1 we obtain
C3 = 0
1
Cy = —6
Cy = Cg — 0
5)
Cr = ——
T 252
and so on. Thus, two solutions are
1 1
y1:1—6x3+£x6—--- and
_ Ly 5 7
Y =X 6x + 252:U

17



o
18. Substituting y = > ¢,z™ into the differential equation we have

n=0
Y+ 227y + 2y = Z n(n —1)c,a" 2 +2 Z ne,x™ 42 Z cpx”
n=2 n=1 n=0
k:‘nr—2 k;rn k=n
= Z(k; +2)(k + 1)cppoz® + 2 Z kepa® +2 Z cpa”
k=0 k=1 k=0

=20+ 2c0 + Y _[(k +2)(k + 1)ciga + 2(k + 1)cg]a”

k=1
=0
Thus
262 + 200 =0
(k+2)(k+ 1)cgra+2(k+ 1), =0
and
Cy = —(p
= 2 k=1,2,3
Ck+2 = k+20k, = L 49

Choosing ¢y = 1 and ¢; = 0 we find

C2:—1
cg=cy=cr=---=0
1
C4:§

1

062—6

18



and so on. For ¢y = 0 and ¢; = 1 we obtain

CQZC4:CGI"':0
2
C3:—§
4
s = —
T 15
8
Cr = ———
! 105

and so on. Thus, two solutions are

and

1 1
ylzl—x2—|—§x4—6x6+---
o 2 3 4 5 7
TR T

19



6.2

19.

o0
Substituting > ¢,z""" into the differential equation and collecting terms,
n=0

we obtain

ey +(2—2)y —y

= (3r% — r)cor"t + Z[B(k +r—1D)(k+7r)cp +2(k +7)cp — (k+7)cpq]z" T

k=1

:07

which implies
3 —r=r(3r—1)=0
and
(k+7r)3k+3r—1)cg — (k+7r)eg_1 =0

The indicial roots are r = 0 and r = 1/3. For r = 0 the recurrence

relation is
Ck—1 L

- = =1.2.3....
Ck (3]{3— 1)7 5 Ly Dy
and
B 1 B 1 B 1
G = 260, Co = 10007 C3 = 8000
For r = 1/3 the recurrence relation is
Ck—1
=— k=1,2,3---
Ck ?)k P ) Ly Iy
and
B 1 B 1 B 1
G = 300, Co = 1860’ 3 = 16260

The general solution on (0, c0) is

1 1 1 1 1 1
y=0C (1+—x+—x2+—x3+--~)+02x1/3 (1+—a:+—x2+—x3+---

2 10 80 3 18 162

20
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o0
20. Substituting > ¢,2" " into the differential equation and collecting terms,
n=0
we obtain

2
2,11 _ =
A C
2 = 2
=(r*—r+ §)coxr + kg_l [(E+r)(k+7r—1)c, + gCk Cpon] ™
=0,

which implies

and

21



8.1

13.

14.

T
.Let X =y
2
x
Let X = [y
z
X' =
dz B
dt
Since
X = (
we see that
Since

we see that

. Then
1
X' = 1
—1
. Then
1 —1 1
2 1 —-1]|X+
1 1 1

dt

3_/??) e 32 and <

0
—3t2
t2

d d
— = Tr+5y—9z—8e @ _ da+y+242e>; e

1

1

+ 0
—t

dt

I

X' = (_11 1/4> X

22

+

3/2
-3

—2y+32+5e’ —3e

) o 3t/2



8.2
3. The system is

;-4 2
x= (Gl )X
and det(A — A\I) = (A —=1)(A+3) = 0. For \; = 1 we obtain

5 2]0 5 20 (2
—5/2 1|0):>( 0 0|0> so that K1_<5>

For Ay = —3 we obtain
0 2
O> so that Ky = <1>

ENHE

/\I
S =
SN

Then

6. The system is

! _6 2
x- (75 )x

and det(A — M) = A(A+5) = 0. For Ay = 0 we obtain

—6 2|0 1 —1/3]0 (1
(_3 1\O>:><O 0 ’0) so that K1—<3>

For Ay = —5 we obtain

-1 210 1 =210 (2
(_3 6|0):>(0 0|0) so that KQ—(l)

Then

7. The system is



19.

20.

and det(A —AXI) = (A—=1)(2—A)(A+1)=0. For \y =1,\y =2, and

A3 = —1 we obtain
1 2 1
Kl =10 ,Kg =13 s and K3 =10 s
0 1 2
so that
1 2 1
X=c|0]e+ec|3]e®+ec3(0]e
0 1 2

We have det(A — AI) = A\* = 0. For A\; = 0 we obtain
A solution of (A — M I)P =K is

so that

x=a (B [()er ()

We have det(A — AXI) = (A + 1) = 0. For \; = —1 we obtain

24



21. We have det(A — AXI) = (A — 2)? = 0. For \; = 2 we obtain

()

A solution of (A — MI)P =K is

(1)
ol nl()e (39

26. We have det(A — AXI) = (1 — A\)(A — 2)? = 0. For \; = 1 we obtain

so that

1
K1 - 0
0
For A = 2 we obtain
0
K2 - —1
1

A solution of (A — A I)P =K is

0
P=1|-1
0
so that
1 0 0 0
X=c|0])e+ec | -1 |+ —1 |t + | -1 | e*
0 1 1 0

27. We have det(A — MXI) = —(A — 1)3 = 0. For A\; = 1 we obtain

K=|1
1

25



34.

35.

Solutions of (A — MI)P =K and (A — M) Q=P

0 1/2
P=|1 and Q=1 0
0 0
so that
0 0 0 0 2 0
X=c |14 | |1 tet+ |1 ]| +e3 | |1 Eet—i- 1| ted +
1 1 0 1 0

We have det(A + A\I) = \> + 1 = 0. For \; = i we obtain

—1—1
= (7))
sin t— cost . {cost—sint
+1 .
( ) ( 2cost > ( 2sint )
sin t— cost cost— sint
2cost o 2sint
We have det(A — M) — 8\ +17=0. For A\; =4 + i we obtain

—1—1
K1—< ;)
so that

—1—2 - sint— cost —sint— cost
_ (4+i)t _ 4t 4t
X ( 2 >e ( 2cost )e +Z( 2sint )e

sint—cost\ 4 —sint— cost\ 4
X = ,
Cl( 2cost >e +CQ( 2sint >6

so that

Then

26



36. We have det(A — MXI) = A2 — 10\ + 34 = 0. For A\; = 5 + 37 we obtain
Kl _ (1 —23Z)

so that
sin 3t — 3 cos St) ot

cos3t + 3sint\ 5 .
)e +Z( 2cos 3t

(1 =30\ sysie
Xl_( 2 )6 o 2 cos 3t

Then

_ cos 3t + 3sindt\ s sin3t — 3cos3t\ s,
X_Cl< 2 cos 3t )6 +02( 2 cos 3t )6

We have det(A — M) = —A(A\? + 1) = 0. For A\; = 0 we obtain

39.
1
K =10
0
For Ay = i we obtain
—1
K, = 1
so that
—1 sint —cost
Xo=| i |e*=|—sint | +i cost
1 cost sint
Then
1 sint —cost
X=c;1|0] +cy| —sint | +c3 cost
0 cost sint

41. We have det(A — AI) = (1 —\)(A> —2A+2) = 0. For A\; = 1 we obtain

K, =

=N O

27



For Ay = 1 + 7 we obtain

1
Ky=11
1
so that
1 cost sint
Xo=|i| e = —sint | et +i|cost
1 —sint cost
Then
0 cost sint
X=c [1]e4+c | —sint | e +ec3|cost]eé
2 —sint cost

28



8.3

1.

From
, (3 =3 4
x=(; 5)x+(1)
we obtain
1 3
X. =0 (1) + ¢o (2) et
Then ,
(1 3e 1 (2 3
® = (1 Zet) and @77 = <e‘t —e‘t)
so that
B _1 B —11 (11t
U= | & th_/<56_t dt = et
and
—11 —15
X, = ®U — (_11) - (_10)
From
, (2 —1 0
x'=(5 5)x+ (i)
we obtain
X, = ¢ (1 f 1) et
c— C1 1 (& (&) 3 €
Then
et et %e_t _%e_t
o=, . and @ !'=
e’ 3e 1t 1t
—56 56
so that
U- [ &'Fq - —2te™" df — 2te™" 4 2e7!
o o 2tet —\ 2tel — 2¢!
and

oo (e ()

29



7. From

we obtain
4 -2 _
X, =¢ <1> e3t~|—02( 1 )e 3t
Then
1.3t 1,3t
3t -3t 6€ 3¢
d = (4:31& 62f3t ) and &' =
_%6315 §G3t

so that

and

30



8.4

0 2
, (1 0\(1 0\ (10

A(O 2)(0 2)<o 4)’

5 aa2 (1 0\ /1 0\ (10
areant= () (53)= (0 ¢):
4 aas_ (1 OY/1 0y (1 0
A_AA_<0 2)(0 8)_<0 16)’

and so on. In general

AF = <1 0) fork=1,2,3,--

1. For A = (1 0) we have

0 2k
Thus
A A2 A3
At_ — — — .« e
e —I+1!t+ 2!15—!— 3!t+
(1 0 1 /1 0 1 /1 0\,, 1/1 0\
(o 2) (o 2)rralo D)eralo g)re
2 t3
1—|—t+§+§+--- 0
- o (2t)* | (2t)°
0 1+t+T+T+‘~
et 0
- 0 €2t
and

31



0 1
2. For A = (1 0) we have

, (0 1\ (0 1\ (1 0\ _
2= (10) (o) =0 1)
s a2 (0 1\, (0 1)
A_AA(lol_l()_A
A= (A%’ =1
AP=AA'=AI=A

and so on. In general

Ab_ A k=135
L k=246,

Thus
A 2 A3
At_ — — — CEEEEY
e —I+1!t+ 2!25—1— B!t—l—

1 2 1 3
=T+ A+ T+ AL+

_ Ly, 1,4 1 15
=Tcosht+ Asinht

_ [cosht sinht
~ \sinht cosht
and
oAt _ <cosh(—t) sinh(—t))

sinh(—t) cosh(—t)

cosht —sinht
—sinht cosht

3. For
1 1
A= 1 1 1
-2 =2 =2
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we have

1 1 1 1 1 1 000
A? = 1 1 1 1 1 1]=[000
—2 -2 -2 -2 -2 -2 00 0
Thus, A3 =A*=A%°=... =0 and
100 t t t t+1 ¢ t
A=T+At=(0 1 0 + t t t | = t  t+1 t
00 1 —2t —2t —2t ot =2t —2+1

. To solve
, (10 3
x= (o 5)x+ (1)

we identify tg = 0,F(s) = (_i ), and use the results of the main

equation to get

t
X(t) = eMC + eAt/ e M F(s)ds

to

[ aé et 0 b 3es J
=\ et 0 e2t ; o2 S
[ aé n et 0 —3e%\ |
- CQ€2t 0 6215 %6723 o
[ aé n et 0 —3e -3
= \cpet 0 e2t %6—21&_ %

t _3_ 3 t
:(Cle2t>+<1 1 2613)

Cre 5 56
1
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