Assn 26

1. Solving

2\ 3
det(A — AT) =‘

=X _1=0D-1DA+1)=0
RN (-1

we obtain eigenvalues A1 = —1 and A2 = 1. Corresponding eigenvectors are

—1 -3
K1= 1 and K2= 1 .
-1 -3
Xe=cl( 1)8_1’4—02( l)et.
]
X, =
g (51)

20 +3b =7

Thus
Substituting

into the system yields

—a] — 251 = —5,

from which we obtain a; = —1 and b; = 3. Then

X(t) =1 (‘j)e—w@(_f’)eu(_;).
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Assn 26

3. Solving
1-A 3 5
det(A — AI) = =X -2 -8=(A—-4)(A+2)=0
3 1-A
we obtain eigenvalues Ay = —2 and A = 4. Corresponding eigenvectors are
K; = ! d Ko= !
1= 1 all 9 = 1)
Thus
X,.=¢ 1 E—Qt + e 1 e;lt
‘ —1 1)
Substituting

%o () e+ () ()

ag 4+ 3by =2 ag + 3bs = 2aq ai + 3by = as

into the system yields

3az 4+ b3 =0 3ag+ba+1=2b3 3a1+b1+5=h
from which we obtain ag = —1/4, b3 =3/4, ag =1/4, by = —1/4, a; = —2, and b; = 3/4. Then

xo-a( ) () () G2)
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5. Solving
4—-X 1/3
9 6— A

we obtain the eigenvalues A\; = 3 and As = 7. Corresponding eigenvectors are

() ()

det.(A—)\I)z} }=A2—10A+21=(A—3)(A—?)=0

Thus

Substituting
aq i
Xp = .
! (h)e

1
3aq +§bl =3

into the system yields

9aq 4+ 5b; = —10
from which we obtain a; = 55/36 and b; = —19/4. Then

i-a( ) a1+ (45)
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7. Solving
1—AX 1 1
det(A—A)=| 0 2—A 3 | =(1=A)(2=-A)5=-A)=0
0 0 5—A
we obtain the eigenvalues Ay = 1, Ay = 2, and A3 = 5. Corresponding eigenvectors are
1 1 1
Kl = 0 s KQ = 1 and K3 = 2
0 0 2
Thus
1 1 1
X.=Cp|o|ef+Co|1|e®+C5]2]|e
0 0 2
Substituting
ai
Xp=| b |
&)

into the system yields
—3a; +b+cp=-1

—201 + 301 =1

cp = —2

from which we obtain ¢; = —2, by = —7/2, and a; = —3/2. Then

1 1 1 —3/2
X(t)=C1| 0| +Co|1|®4+Cs| 2|+ | -7/2]e"
0 0 2 —2
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9. Solving

det(A — AI) ..

we obtain the eigenvalues Ay = 1 and Ay = 2. Corresponding eigenvectors are

1 —4
K, = d Ko = .

=) = ()

1 —4
Xczcl(_l)et—i—@( ﬁ)em.

451
X, =
g (bl)

—a1 —2hh = -3

l—l—A —2' )
=N _3A42=(A-1)(A—2)=0

Thus
Substituting

into the system yields

3ay +4by = =3
from which we obtain a; = —9 and b; = 6. Then

w-a (L)) (2)
4
X(0) = ( 5)

61—482—9=—4

Setting

we obtain

—c1 + 6eg + 6 = 5.
Then ¢; = 13 and o = 2 s0
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11. From

we obtain

Then

so that

and

13. From

we obtain

Then

so that

and

(

1063”2
383“2

U=[¢I“1th=[(5_el_ls)dt=

—11t
—he T

X, —®U _Ht -1
P I 5 + ~10)°

X= (3,?;4

10
Xczcl(B)egtﬂ—i—cg(

Qet,fﬁ
Etf?

) oo’

-5 1
X /2
)xe()e

2 oi/2
. .

1,-3t/2  _1,-3t/2
Ze

€
Sp-t/2
5€

)

Page 6
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15. From

we obtain

Then

so that

and

17. From

we obtain

Then

so that

and

_ 93t %8—33 %E—St
: -1
and 7 =
E,_—Sf.) ( 1.3 2 3¢ )
[ 3€
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19. From

we obtain

Then

so that

and

21. From

we obtain

Then

so that

and

(
e (C)esal(2)e (2
|

and B! — (e‘t — 2tet —Qte_*)

cost sint
Xe=0 ( _ ) +e2 ( ) :

sin t —cost
cost sint 1 cost sint

b= and @ = |
smt —cost sint —cost

1 t
U=j@4Fﬁ=f di =
tant —In| cost|

teost —sintln|cost|)

tsint + costIn | cost|

m=¢U=(

Page 8
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23.

25.

From
X/ — 1 -1 cost :
1 1) eine /€
we obtain
(—sint) : (cost) .
X.=0 e +ea| | e
cost sint
Then
@z(—sint C?St)ef‘ and @_12(—sint C?St)e—s
cost  sint cost  sint
so that
0 0
U=[¢—1th=f( )dtz( )
1 t
and
cost "
Xp=2U=| | te'.
sint
From
0 1 0
X' = X +
-1 0 secttant
we obtain
cost sint
Xc=01( . )+82( )
—sint cost
Then
q):( cff:-st sint)t and @-12(&.}“ —sint)
—sint cost st cost
so that
;) — tan?t t—tant
U=f¢- th:f dt =
tant —In|cost|
and

cost —sint sint
X, =®U = ‘ t+ | . - In | cost|.
—sint sinttant cost
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27. From
1 2 t
X' = X4+ [0) et
-1/2 1 sect
we obtain
2sint 2cost
Xczcl( )eg—i—cz( ] )ef'.
cost —sint
Then .
2sint  2cost 1 gsint  cost)
¢ = : e and ®7° =1 ] e’
cost —sint §c05t —sInt
so that
3 34
U=f«I>‘1th=f( 2 )dtz( 2 )
Lcott —tant 11n|sint| +In|cost|
and
3sint cost 2cost
Xp,=2U=|, te' + 1. efln |sint| + . ¢ In | cost|.
Ecost —551nt —sint
29. From
1 1 0 et
X'=]11 0|X+]| ¥
0 0 3 tedt
we obtain
1 1 0
Xo=c1 | =1 |+ |1 |eF+e3| 0]
0 0 1
Then
2t 1 1
1 [ 0 5 -3 0
d=|_-1 &t 0 and &1 = %3_2“' %3_23 0
0 0 €t 0 0 e
so that
lef_z.e?f. %ea‘. 1,2t
_ -1 _ 1 — 1 _ 1.—t , 1
U_f@ th_f Loty b |de=| —let 41t
1,2
t 1t
and
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31. From )
3 -1 4et
X' = X
(5 0)x (e)
we obtain D w1
_pdt Q2 _lo—4t 1,4t
@Z( 4t 2;)’ (I)_lz( 1g ? )
et e §€—2s ge_”
and
X — &&1(0)X(0 cI:-f@—le o. () e (€ TH!
- (0)X(0) + @ J, o= ) €249 1
2 -1 -2 2
_ t2t 2 tedt 4t
(2)e+(1)e+29+09
i1
33, LetI = ( ) so that
ia
T — —11 3 I+ 100sint
3 -3 0
and
1 3
I.=c¢ e 2 ¢ e 12t
c 1 (3) 2 1
Then 1 2t 3 9t
B — ( e 2t 39_123) -1 ( ige i6e )
ge—2t  _ 12t | ls_uelzr. _1—10.912* ’
. 10e sin t 2e%*(2sint — cost)
U= f(I' bt = f 30e!¥ sint B %9123(12 sint — cost) )’
and
I —eU— %sint—%mst
P I 168
-E-smt — -gg-cost
so that
I Ly _o 3N o
=¢ 3 e +eg » e + L.

0
If 1(0) = (U) then ¢; =2 and ¢y = 5.
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