Assn 10

1. From y = cie” + coe™" we find ¢ = c16” — c2e™™. Then y(0) =ci + 2 =0,4(0) =c1 —c2 =1 s0
that ¢1 = 51; and ¢z = —é. The solution is y = %e‘” — %e‘“‘.

3. Fromy=cjz+crlnz wefind ¥ = ¢ +ca(l +Inz). Then y(1) =¢; =3,y (1) =c1 +c2=—1s0
that ¢y = 3 and 3 = —4. The solution is ¥y = 3z — 4z In z.

5. From y = ¢ + cox? we find 3y = 2cox. Then y(0) = ¢; = 0, y'(0) = 2co - 0 = 0 and hence ¢/ (0) = 1

is not possible. Since as(z) = = is 0 at = = 0, Theorem 4.1 is not violated.

7. From z(0) = x5 = ¢; we see that z(t) = zgcoswt + casinwt and 2/(t) = —zgsinwt + cow cos wt.
Then 2'(0) = 21 = cow implies ¢o = z1 /w. Thus

ry .
z(t) = xg coswt + — sin wt.
w

9. Since ag(z) = = — 2 and zg = 0 the problem has a unique solution for —oo < r < 2.

11. (a) We have y(0) = ¢; + 2 = 0, y(1) = cie + coe™! = 1 so that ¢; = e/ (92 — 1) and
cog = —ef (62 —1). The solutionisy = e (e": — e“”) / (92 — 1).
(b) We have y(0) = c3cosh0 + c4sinh0 = c3 =0 and y(1) = c3cosh1 4 ¢cgsinh1 = ¢4sinh1 =1,
so cg = 0 and ¢4 = 1/sinh 1. The solution is y = (sinh z)/(sinh 1).
(c) Starting with the solution in part (b) we have
) 2 e —e e —e" e
sil‘lhlsuﬂm‘zel—e—1 2 B e—1/e T 21

Y= (¥ —e™).

13. From y = ¢1e” cos z + cpe” sinz we find y' = e1e®(—sinz + cos ) + coe”(cos r + sin z).

(a) We have y(0) =¢; =1, v/(7) = —e"(e1 + ¢a) = 0 so that ¢; = 1 and e = —1. The solution is
y=¢e"cosz — e sinr.

(b) We have y(0) =c¢; =1, y(m) = —e™ = —1, which is not possible.

(c) We have y(0) = ¢ = 1, y(m/2) = c2¢™2 = 1 so that ¢; = 1 and o = e~™/2. The solution is

T/200

y=¢e"cosT+ e sin .

(d) We have y(0) = ¢; =0, y(m) = cpe” sinm = 0 so that ¢; = 0 and ¢y is arbitrary. Solutions are
y = coe” sin z, for any real numbers co.

15. Since (—4)z + (3)z% + (1)(4x — 322) = 0 the set of functions is linearly dependent.

17. Since (—1/5)5 + (1) cos® z + (1) sin? 2 = 0 the set of functions is linearly dependent.
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19. Since (—4)z + (3)(z — 1) + (1){z + 3) = 0 the set of functions is linearly dependent.

21. Suppose c1(1+z)+ caz +c3x? = 0. Then ¢1 + (c1 +c2)z +c3z? = 0 and so ¢1 = 0, ¢1 +c2 = 0, and

c3 = 0. Since 1 = 0 we also have c2 = 0. Thus, the set of functions is linearly independent.

23. The functions satisfy the differential equation and are linearly independent since
W (3_3"', 84"') =Te" #0
for —oo < # < oo. The general solution is

—3x

y = cre 3% 4+ e
25. The functions satisfy the differential equation and are linearly independent since
W (e® cos 2z, €% sin 2x) = 262 £ 0

for —oo < x < oo. The general solution is y = ¢1e” cos 22 + c9e” sin 2.

27. The functions satisfy the differential equation and are linearly independent since
W (:.:3,3:4) —z82£0
for 0 < = < . The general solution on this interval is
y =125 + cax
29. The functions satisfy the differential equation and are linearly independent since
W (:c, e 3:) —02x%£0
for 0 < < oc. The general solution on this interval is
Yy =c1r + cor 2 4+ csz %In .

2z

31. The functions y; = e** and y» = €°® form a fundamental set of solutions of the associated homoge-

neous equation, and y, = 6€” is a particular solution of the nonhomogeneous equation.

33. The functions y; = €** and yo = ze** form a fundamental set of solutions of the associated

homogeneous equation, and y, = z2e®® 4 ¢ — 2 is a particular solution of the nonhomogeneous

equation.
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35. (a) We have y, = 6¢*" and y, = 12¢**, so

i — Ul + Sy, = 1267 — 36€%” + 156" = 9™
Also, yp, = 2x + 3 and yp, = 2, s0

Yy — 6Upy + SUpy = 2 — 6(22 4 3) + 5(2? + 3z) = 527 + 3z — 16,

(b) By the superposition principle for nonhomogeneous equations a particular solution of

y" — 6y + 5y = 522 + 3z — 16 — 9¢% is y, = 22 + 3z + 3¢?®. A particular solution of
the second equation is

1 1
Yp = —2Up, — ol = —92% — 6z — 5829:'
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