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(1) Find a linear differential operator that annihilates the given functions.
[a] e +2xe" —x’e (H23/167)
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b] 3+e cos2x (#25/167)
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(2) Find the general solution of:
y"+4y"=5y'=0 (#15/147)
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(3) Solve y"—3y" =8e¥” +4sinx ———(1)

; Iz,
Giventhat ¥, =€, + €, X +C,€ " is the general solution for the associated
homogeneous equation.

A (D1+') (p-3) is an anilatr v RHS,
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(4) If we seek a power series solution

y=2 cx" for the DE
n=()
(x=1p"+y'=0 (*)
we obtain the recurrence relation

. {k + 1)
Find two power series solutions of ( * ) about the ordinary point X = 0, (#23/248)
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(5) Find a particular solution Y, for
y' +3y' +2y=sin(e”)

x

giventhat J, =€ , ¥, = e are two linearly independent solutions for the
associated homogeneous DE. (#13/172)
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(6) Find two powe series solutions of the DE
y'+(sinx)y=o0

about the ordinary point X = 0.
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(7) Solve: xzy'—3xy'+3y =2xe" —— )

Given that }; = X is a solution to the associated homogeneous equation.
[ Hint: use the method of reduction of order (sec 4.2} to find a second solution V', |
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(8) Find a power series solution of the nonhomogeneous equation y-xy=¢

about the ordinary point X =0 L (#6248)
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(9) Without solving the DE

(x+2)0x=4)y"+ )y +5y=0,

A power series solution about the ordinary point X = 0.9 converges at least on some
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(11) Given that
¥ p, isa particular solution of y'—ly’=4—412 = ﬁl

Yo, isapm‘ticuiarm}utiunofy"-1}';=2-2I1—x = '32
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(12) True or False:

a) L=D"—-xD isalinear operator.

b) If Y,sV3 are two solutions of an n-th order nonhomogeneous differentia

equation on an interval 1 then the linear combination y =¢,y, +¢,), where ¢,c;

are arbitrary constants, is also a solution.

¢) If a set of two functions is linearly dependent, then one function 1s simply a constant

multiple of the other.

d) The set of functions fj(x)=x , fi(x)= H is linearly independent on
(—o0,~10).

]' X =2X
e) )= EE} and }, =—¢€ " form a fundamental set of solutions of the DE

y'=9y=0.
fy ¥=3 is the complementary function for the equation V "+9y =27,
g) Thepoint X =0 isan ordinary pointof the DE  y"'+(e" )" +(sinx)y =

h) Thepoint X =0 isasingular point of the DE  ¥"+(e" ) y'+(Inx)y =0,
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