Solucbes dos exercicios de Analise Matematica IV

1. Equacéo diferencial de 12 ordem

1.4 x(t)=%+t, Ce®

1.5 x(t) =Ct" +t"e', Ce®R

1.6 x(t) =e""
1.7a) x*(t) :C(l;tzL—l, Ce®n

2

b) — +logjx =K, Ke®R v x(t)=0
2
C)t—3—1=C,CeiR
x* X
20-e™") se te|01
1.8 x(t) = b-e*) se tefog]
2¢'(e—1) se t>1
aC a
1.10 x(t) = , CeR X(t)=—
= pcren CsN v XO=y

1.14 f(t)=-2cost+C, Ce®R, xz(t)[%C—costj:K, KeR
1.15 a=1, e'senx+t=C, Ce®R
1.16 x(t) =Ccost —cos’t, CeR

1.17 a) h(t,x)= %xt —%tz +¢(x), @(x) fungdo arbitraria de x

2

b) x*?t —%x“z +I2x*1’2(p(x)dx =C, Ce%R e ¢(x) funcio arbitraria de x

1.18 t®x+tx®* + 2t +5x =9

2

1.19¢) 2x? +(2t—l)x+%+3t=C, Ce®R



120a) u(t) =)™

b) x(t)=Ce™ -1, Ce®R lim x(t) = -1

121a) x?(Ce” +1? +1)=1, Ce®

D) X(t) = ———, CeR
1+2Ce

tgt + sect
sent+C '

d) X)) =— - Cewm

C ‘tz —ﬂ—s

c) x(t) = Ce®RR

1.23 x(t) =—e"
t? t 1) a
1.24 X(t)=C+E, CeR v x({)= AT e”+B, A0 A Be®R

1.26 x(t)=3e" -2

3 3 4 5 6 7
1278) x, () =1+t + o, x (@) =14t+t2 4+ 2 20 U U
3 3 12 15 18 63
b) 10
et3/3
1—je'3’3d|
0

t
1.28 x(t) =0 VY, , Jx = %Ig(s)ds sdo ambas solucdes do PVI. Falha a condicao
0

de Lipschitz.

1

1.29 x(t) =1,
s? -1

130 0 e (O, lj
T

ds=t, f ¢C!({1,+))

s $ 3

1.32 a) x(t) = %(et + e’t): cosht



X'"'=X
b) PVI<x(0)=1
x'(0)=0

2. Equacdo diferencial de ordem n

2.4
a) x(t) = —2e* + 3¢
—t
b)x(t)=(1- Al +(1-3t)Ae®, AecR
c)x(t)=—te™ +e" logt+1 +te " loglt +1]+ Ce " +Cyte™, C,,C, eR

d)x(t)=C,e' +C,e™ —%cos 2t —gsenZt, C,,C,e®R

e) x(t) = C, cos 2t + C,sen2t + %tsenZt, C,.C,e®R

f) x(t) = C, cos3t + C,sen3t +e* ENCINE R , C,,C, eR
18 27 81

g) X(t) = e3‘(C1 +C,t —%cos3t} C,,C,eR

h) x(t) = K,e* + K,e* +et6t2 +%t+%), K, K, eR

i) X(t) = K, cost + K,sent + cost.log|cos t| + tsent, K,,K, e R

2.5

x(t) =C,e™ +C,te™ +C, cost + C,sent

a)x(0)=C; x'(0)=C, x"(0)=-C; x™(0)=-C,

b)x(0)=C, x'(0)=-2C,+C, x"(0)=4(C,-C,) x"'(0)=-8C, +12C,
c) impossivel

d)x(0)=C, +C, x'(0)=-2C,+C,+C, x"(0)=4C,-4C,-C, x"'(0)=-8C,+12C,-C,

2.6 x(t)=C, cost+C,sent, C,,C, eR

270) Wit)=At*+B A=0, Be®R



C) X(t)=—4t*+t°/4 vV,

3. Sistemas de equacdes diferenciais

X, (t) =C.e' +C,te'

3.1{ (0=, o C,.C, eR
X,(t)=C,e

3.2

3.3

a) X"'-6x+5x=0

X(t) = %(et(5 Yo )"’ e5t(yo _l))

b)
1
Y(t) = Z(et(5_ YO)+5e5t(YO _1)_4t)
C) Yo =1
X, (t)=C, cost-C,sent +1
1() 1 2 C,.C, R
X, (t) =C,sent—C, cost +t
35a'ii<ovll—l ..... n
36 a=b=1¢c=3
1 00 1 0 O
3.7 porexemplo A=|0 2 0| ou B=|0 4 -1
0 0 2 0 0 2
3.8 A= 11
2 0
3.9
xl(t)zet

a) 1, (t) =e'(cost — sent)
X, (t) = e'(cost + sent)



) X, (t) = e 'cost
X, (t) = e (2cost + sent)
x,”
310 x°=| 0

0
X2

3.11

x, (1) = 3™ -e*(2+1)
X, (t) =e”
X, (t) = 3e* - 2e*

X, (t) = Lt -1+ sent.tgt - tsent + cost.log|cost|
cos

3.12 {x, (t) = sent - tcost — sent.log|cost]
X, () = —sent.tgt + tsent — cost.logcost|

3.14 e =1+ Ale' -1)

316 ¢) X(t) _| cos 2t + 5sen2t
y(t) 2c0s 2t — 3sen2t

3.17 z(t) = ¢, ()¢, " (0)¢, ()¢, (02,
3.18

X, (t) = e *cos3t
a) <X, (t) =e *'sen3t
Xy (t) = e

X, (t) =te'
b) {x,(t)=¢' —te'
X3 (t) =e'

x,(t) =¢e' —te' +t%
C) {%,(t)=¢e" —te'
X3(t) =e'




3.19 b) [X(t)}: L9 .1
y(t) 2e 4e +4

. Eet_i_lem
3.20{)(()}: 3~ 3

y(t) EeZt —le_Zt

3.22 estavel: a) e), instavel: b), assintoticamente estavel: c) d)
324 a < —§
2

3.25 estavel: ¢) d), instavel: a) b)

3.26 x(t) =1 estavel e x(t) =0 instavel
3.28

a) (0) (0,-2) (1,0) instaveis; (~1,0) estavel
b) (0,kr),., instaves

c) (kz,0),_, instaveis
4. Equacdes com diferencas

b) X, =6.4" +§(4" -1)

C) Xy :l_(_ 2)”

4.3

a) x, =C, cos%z+Czsenn7”+csncosn7ﬂ+c4nsenn§ C, eRi=1234



b) x, :C1+C2n—%n2 +%n3 C,eRi=12
n n 3 n
c) X, =2(-2)" +4(-3) —En(—z)
d y,=C,2'+C,3' +4+t C, eR,i=12
2 t3

e) vy, :C1+C2t—%+g C, eRi=12

t2 3

Lt
f) yt=C+2tl+g+E+§ CEER,SE Ayt:yt_yt—l

N
yt=C+2 +E—E+§ Cemase Aytzyt+l_yt
1 1
443 b
)1—3x )1—X2

4.5 x, =5(-1)" —6(—2)"

5. Integracéo de funcdes complexas

5.1

] 1 .
a) 27 b) —— (1—e 20 D) n>1
) ) (n_l)rn—l( )
5.2 10—§i

3

53 -1

64
5.4 —ﬂ—gl

3 3

55a) 0 b) 4z



57a) 0 b) 27i(e? +2)

58a) 27 b) 0

5.9 ) % b) 27

511a) D,(0) b) D,(i) c)C

5.124) — = b)M
2-12 z-1-¢e

5.13 a) Z%(z—l)” zeC b)Y (-1)(z-1)" zeD,Q)
n>0 ' n>0
514 4) z :%+k7r polos simples Vk € Z

b) z=0 removivel e z =1 pblo simples

c) z=0 poblo de ordem 2 e z =k polo simples Vk € Z

d) z= % +kz pblos simples Vk € Z

1443
2

f) z=1i removivel e z =1,—i pblos simples

e) z=1removivele z = polos simples

g) z =0 essencial

)n 2n+l

5.15 z =1 essencial, Z(

AL ) A(L,0,
2 o+ 1) (z-1) z € A(L,0,+o0)

5.16 eZ%(z—l)’” z € A(L0,+o0)

n>0 n:



5.17 Res(f,

+k7zj =-1

5.18 a) b) Res(f,0)=0

NN

519a)b) 0 «c¢) -2

i 3i
520 Ai| & &
46

5.21 z =0 essencial; Res(f,0)=0; 0

5.22 a) z =0 essencial, fungéo analiticaem C\ {0}

7
h) =
)12



