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Find two power series solutions of the differential  equation

(X —1)y"+xy'—y=0 about the ordinary point x =0. [94 [ ##$f% 20% > 93

A TEHS 2006)

Using power series method, y = chx” ,tosolve y"+3x°y' -6y =X, y(O) =0,

n-0

y'(0)=2. [98 %= 8%]

Find the series solution of xy’—y—x-1=0 in power of (x-1). [94 }ﬁfj%ﬁ'
16%]

y'+(2x-2)y'+(x*—2x+2)y=0, y{)=3, y(1)=-1, find series solution
about x =1 at least four nonzero terms. [92 —Fﬁl?:fﬁ&; 30%]

Find a power series solution in powers of x of the following differential
equation.
y'—4xy'+(4x? —2)y =0 [94 157 [~ 25%]

R SR B EE LR T R T TG M -
(x* —2x+3)y"? -3y" +(x-2)y =0

, the power-series solution
y(2)=-20, y¥(2)=-2

For the IVP {

about the initial point is y(x)zian(x—z)". Then
n=0

1) a,= (A1 (B)-1 (C)2 (D)2 (E)none (3%)
@ a= (A1 @B-1 ()2 (D)2 (Enone (3%)
3) a,= (AL (B)-1 (C)2 (D)2 (E)none (3%)
4 a,= (A1 (B-1 (02 (-2 (Enone (3%) [94 % Fk]

For the following equation,

d’y
—-—e”y=0
dx y

Please find the solution based on the power series method and write out first 5
non-zero terms in the solution. [93 1%4\?‘:7‘% 10%]




8. The Legendre equation is given as (1— xz) y"—2xy'+ n(n +l) y=0 when n isa

given number. Use power series method y = Zamxm to solve the ODE.

m=0
(1) Derive the recurrence equation. (5%)
(2) Express a,,a, intermsof a,.(3%)
(3) Express a,,a, intermsof a,. (3%)
(4) Find the general solution y=a,y, +a,y,. (3%)
(5) Let n=0,find y, and vy,. (3%)
(6) Prove that vy, in (5) can be writtenas y, = %In?—i. (3%)

(7) Solve y(1-x*)y"—2xy’=0 by z=y', compare the solution in (6). (10%)
[93 i Frk5 10%]
9. Use the Maclaurin series to solve the general solution.
(+1)y"+2xy' =0, y(0)=0, y'(0)=1.[93 ARG ALD!
10. Given (x-1)y"+y'+2(x-1)y =0,

(1) Find two linearly independent power series solutions with center x =4, with
at least four nonzero terms for each series solution. Justify the solutions are
linearly independent.

(2) Solve for y(4)=1, y'(4)=1. [90 % Fﬁlﬁ%ﬁfﬁuqﬂ 30%]
11. (1-x*)y"—xy'+y = x, find series solution. [91 RN F 10%]

12, 1 R IRy~ (L X) y = Ofivif o (L%

1 1 1 1
A) yX)=1+=xX+=X+=X"+—=xX"+---
B ¥ 2 6 18 36

1 1 1
B) y(X)=x+=X*+—=x"+—X"+---
B) y(9 6 12 120
© y=3ex", ¢=0, ¢, =7t
n-0




1 1 1
D) y(X)==X+—=X'+—X"+---
(D) y(x) 3TN T
c, +C.,

(E) y:ZCnX , G =0, Ck+2:m1
(F) FI 7R (91 717 5 5%

1,23,

.Solve y"+siny=0, y(0) :%, y'(0)=0 by power series method.[ 94 *F"ﬁ\’i%

7710%])

. 2y"+xy'+y =0, solve by power series method. [94 [ #1}] 10%]

. y"—xy=2x, y(0)=3, y(1)=0, solve by series method. [92 %}~ {~~ 15%]

.Solve y"+(1+x+x* +2x°)y'+3y =3x+5x". [94 &+ 4 20%]

. Y"+Yy' =0, solve by series method. [92 @ﬁﬁf‘q‘ 16%])

. y"+y"+x°y =0, solve by series method. [93 ;2 125U 15%]

ey XY+ (x+2)y=x 0 y(0) =2 y'(0) =1 FhiE Y 32 DR 5 e

(93 71 5 10%)

. y"=2y'+x%y =0, find the first nonzero terms of series solution about x =0.[93

T IEI RS 10%]
. y"+sinx-y=0 solve by series method. [93 f| I}*F%% 4%

. By using series expansion, find a solution for equation:
2

@) Y sy with —w<x<oo. (79%)
X

7 =

2
3¥—2xj—y+ﬂy=0, —w<X<o,and A being a constant. (8%) [93 jaiy®
X y

S 15%)

()




23. y"+ty'—y =1+t?, find series solution about t=0. [93 7 ?ﬁl%’?‘iZO%]

24.Solve y"+xy=4, y(1)=2, y'(1)=0. [92 5 5% 5 10%]

: (x2 +1) y"—y'+y=0, find series solution about x=0 atleastupto x*. [92 &

4\?&,—‘[’% 10%]

. Find the power series solution of the following initial value problem about x = 1.

xy'—y'+y=0, y(1)=2. [88 =[5 15%]

.Given (x-1)y"+y'+2(x-1)y=0.

(1) Find two linearly independent power series solutions with center x =4, with
at least four nonzero terms for each series solution. Justify the solutions are
linearly independent.

(2) Solve for y(4)=1, y'(4)=1. KQOWTI%E&#LTFU“” 30%)
Rl R § - 2xy + 2y = x 2 [90 7E[ 4 A 15%]

H Y +(cosx)y =05 y(2)=2, y'(2)=1, FRH ARG (Power series)

p4E - (89 1] 4 4 15%)
RGP - #2(1-X7) y" —xy'+y =x  [9L B4 F 10%]

RN R VSRR Xy +y' +y =0 - [91 % A4 4 15%]

. Consider an ordinary differential equation
y"+a(x)y'+b(x)y=
(1) Under what conditions will x =0 be an ordinary point? Write a power

series form for the solution y(x).




(2) Under what conditions will x=0 be a regular singular point? Write a

possible power series form for the solution y( ) :

(3) Under what conditions will x=0 be an irregular singular point? Write a

possible power series form for the solution y(x) . [86 ?%EJ\EI’LJ% 15%]

. Using power series method about x =0 to solve (1— xz) y"—2xy'+12y=0.[88

R4 74 15%]

.Find the general solution about x=0 expressed as y=c,y,+c,y, for the
differential equation y"—-2xy=0. Show that y, and vy, are linearly
independent.  Find the interval of convergence for this solution. [87 "«L\*?:T‘i'
6%]

. Use power series method to solve y"—xy'+y=0. [87 & 5% 15%]

. Determine the first 5 nonzero terms of the power series solution about x =0 for
the initial value problem shown below:

y'—e*y'+2y=1: y(0)=-3, y'(0)=1. [87 F,%_[Ficﬁ% 10%])

. Apply power series method to solve y"—3y'+2y =0. [86 f[I[/ Y7 8%]

R YTy -y =14 X0 X = O[TV i - [86 %[ (= 20%]
. Solve by power series of (1-x*)y"—2xy’=0. [86 & 4% 10%]

. There are two solutions that are solved for the equation, y”+ Xy =0, in the power
series
Lo 1 yo,

180 12960

1 o1 o

504 45360

Can you verify the solutions are linearly independent? [91 %L—*-IFICT"F%‘; 10%])

1
%00 =121+

1.,
X)X——X" +
y,(X) P




. Find a general solution of the Legendre’s equation:

(1—x2)y”—2xy'+2y:0 on the interval —1<x<1 using the power series

method. [91 ii‘_r'l?%ﬁ% . F%,—‘% 20% ]
IR AT Y (x) = 3 +Yax YRRy +y=0-[01 fIEI3E 10%]

. Solve the following second—order differential equation for y as a power series in
powers of (x—x,) where x,=0: y"—4xy'+(4x’—2)y=0. [91 7 AE|

%.15%]

. Use power series method to solve the following problem, find at least five terms
of a general solution: y"+2xy’'—y=0. [90 /&~ AE[Z 10% ]

.Y +2xy'+2y =0, solve by series method. [90 f%ilﬁ.jy'}%' 10%]

. Find general power series solution of y"+x’y=0. [89 &~ 15%)

C(x=1)y"+y'+2(x-1)y=0, y(4)=5, y'(4)=0, 4<x<oo o LI > [
TR 5 SR - (91 I 20%)

el Ry - 2xy + 2y =0 » [90 J7A[A 4 M ]

ARy - y =0 > 2R R 2 - [92 % IR ]

2
. Show that the equation sin@jHZ

+cos€dd—2+n(n+1)(sin ¢)y=0 can be

transformed in Legendre’s equation by means of the substitution x =cosé. [86
R A SR

51. Solve the following differential equation (1-x*)y”"—2xy'+12y=0. [88 5+

(R

52. Furf i ST HAE "+ (L4 x4+ X° +2X°) y' + 3y = 3x+5X° [lUsE] i where y




is a function of x. [20%]
53. (1) What is Bessel’s equation of order n? Write down the solutions for n=
integer and n = integer.
(2) What is Legendre’s equation? Describe what you know about Legendre
polynomials. [20% ]

54. (1— xz)y” —Xxy"+y = x, find series solution. [91 ﬁéﬁﬂ%% 10%]

55. Please discuss the existence of y(x) by series solution near the x =0 according
to the regularity of f(x), y'—f(x)y=0.
(1) If f(x) has ordinary pointat x=0
(2) If f(x) has regular singular pointat x =0
(3) If f(x) has irregular singular pointat x =0
(4) If the above ordinary equation change to y"— f(x)y = 0. What is the different
result with (2)? [87 :l“—*il?#ﬁ% 20%)

56. Use the Maclaurin series to solve the general solution including the recurrence
relation: y'—x’y =4 [88 %[%—% 15%]

57. (1) Using power series to solve y'+ky =0, in which k is constant.
(2) Is the series from (1) equal to e ™? Why? [90 LR 18%]

58. FI'] Power Series Method ##y'=2xy - [90 & =4 4 20%]
59. Solve (1-x*)y'=2xy by power series for x=0. [87 S| S 15%]

60. Using the power series method, solve y'=2y as a power series in powers of
x=1.[86 leﬁﬁé\% 10%]

(x=3)
2"n
(1) (06) (2[06] G)[LS] ) Q5 [87 7 fH#E 5%]

is

61. The interval of convergence of the power series z
n-1




