Cection 5.7

6. If f(t) =t —land g(¢) =1t — 2, then
7rs0y= [ furet-wdu
=/'(u—-l)(t—u—2)du
0

t
=/(ut——u2—u—~t+2)du
0

2 3 2 !
0
3 3 2
-—%—%-—E——t2+2t
B 32
=——-—+2
§ 2t

12. If f(r) = cost and g(t) = 12, hxen
sre0= [ rage-wau
= ‘/(:(cos w)(t — u)*du.
Integrating by parts,

f (cosu)(t — ) du = (sinu)(t — u)?

+ 2/(sin u)(t —u)du.

Integrating by parts again
= (sinu)(t — u)?
+2 [(—cosu)(z - u) - /cosudu] ,

= (sinu)(t — u)? — 2(cosu)(t — u) — 2sinu.

Thus,
f*g(t) = [(sinu)(z ~ u)? — 2(cos u)(t — u)
. t
— 2sinu],
= —2sint + 2t.
However,

L{f * g(O}(s) = L{—2sint + 2}(s),
= L{-2sint)(s) + L{2r)(s),
-2 2
st
2
= s2(s24+ 1)

18. Note the expression
1 1 1 1

52 -3¢ =s(s—3) s s—-3
= F(s)G(s).

We have the transform pairs
1
F(s) = ;e fO=1,
1
GE)=—— = g(t) = €.

s—3
Thus,

1
! [ p 3s] O = LTFSGEN),
=fxg®),

4
= ./o' Su)g(t — u)du,

!
= / S0 gy
0

:
’

1 3(t~u)

=—=¢

22. The expression

1 1 1
G+DET+4) s+1 244
= F(s)G(s).

We have transform pairs

_ 1 ot
F(S)—s—-_;—l'<=>f(t)—e )

1 2 .
G(s) = 2 713 = glt) = §s1n2t.

Thus,
—1 1 }
£ , s+ D(s2+4)

= L7YF(s)G()}1),
= f*g(1),

= /0. f)g(t — u)du,

1 4
= —/ e “sin2(t ~ u)du.
2
Two integrations by parts show that

/ e " sin(2t — 2u)du

e [2cos(2t — 2u) — sin(2t — 2u)].

| —

N



Hence,

N
£ {<s+1)(s2+4)}(')

= -11—0e'“ [2 cos(2r — 2u) — sin(2t — 2u)]

t

0

1., 1 1
-+ — t — —cos2t.
5e + 10sm2 3

Cection 8.1

2. The dimension is 2 since there are two equations and
two unknown functions, The system is autonomous
since there is no explicit dependence of the right hand
sides on the independent variable.

8 Hx(t)=(1+1e* and y(t) = —te™, then

x'= (1 + ey
=—(l+te" +e!

= —te™
=y,
so the first equation is satisfied. Further,
Y = (~te™") =te™! — e,
and

—x =2y =—=(1+0e"" —2(—te™")

=te™f ~e,

and the second equation is satisfied. Finally,

x0)=(1+0e =1
¥(0) = —0e™® =0,

and the initial conditions are satisfied.

Section 9. |

20
A= (o 2)’
then the characteristic polynomial is
p(A) = det(A — AI)
2—-x2 0 ‘
= det ( 0 72— l)
=(2—-A)2—-A).

Thus, A = 2 is a repeated eigenvalue of algebraic
multiplicity 2.

2. If

-2 1 -2 0

o= () (0
(4 ) )
=(%9)( %)

(6 %)

6 0
4= (s %)

then a computer reveals the following eigenvalue-
eigenvector pairs.

25 (‘1)) and 6— (i)

Thus, the matrices

01 -2 0
V=<l l) and D=(0 6)

diagonalize matrix A. Thatis A = VDV~!,




