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MA 245.02 EXAM # 3 F 93

tyes
(TAKE HOME: DUE LFLURS' NOV. j/B’, 1993, 8:10 A,M.)

1s xzy" + Ixy' + (8+x2)y = 0

(a) Find the indicial equation.

{(b) Find the first 5 nonzero terms of Yy s @ series solution
about x=0 corresponding to the larger root of the indicgal
eguation.

{c) Using Bessel functions, express ¥, in closed form.

(d) Find a linearly independent socolution Yoye (Use a formula
which involves an integral. Simplify the integral, but don't

try to evaluate 1it.)

2a xzy" + 4xy' o+ (2-x2)y =0

(a) Find the indicial egquation.

{b) Find the first 5 nonzero terms of yl, a series solution
about x=0 corresponding to the larger root of the indicial
eguation.

(c) Express Yy in closed form. (Consult class notes or the
series chapter of a calculus text.)

(d) Find a linearly independent solution, Yo r in closed form.

(This will involve the evaluation of an integral.)

Before handing in your solutions, please sign the statement below:

I have not requested assistance from nor offered assistance to

anyone. The work which I am handing in represents only my own

Ol Sy Loty

(your 51gnatﬂ?;

efforts.




O XY+ 7XY + (8+x)Y =0

) Find indicial c:guaﬁl’m

By ir’)Sfec};‘of) 1

pLxd= ;’- ax)= Xpx) = 7 Q=7
(S = X0 = & X =8
9= = bOOT X plx) = 8+ X bl =
rf+ (7-D+8 = prsgre8 = (reqXn+z)
=P =Y -2
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plwg C?SSW%eop solutions /nlo om'g/r)a/ e,iuaf/'a/) E

X:Z_o (n-2)Xn-2004 XM + 7XZ‘::(;«>-.£"X”~3 * (8+X")fa,, " =0

Nn=o

Bm‘ng pacnlor‘s info /'m[}h/fe Summaﬁbns; Histribute  Zrd  Rctor

> (na)nslaX™ + (070, X"+ S_8a,X"" + 3= a.X" = o

n=g

Com Lfr’)e, [st = summations

| i[(n-:dne)an + 7(n-2)a, * 80n] X7+ Zax" =0

Nn=¢@ N=o

Simplily
(n-2Xn-3)0n + 7N0n =~ 1400 + 800
an(N' =5N+€)+ TNA -~ 140 + S0,
OnY' =510, * 60p + 7NG, -~ 4G, + 80,

Onl’la*‘ <A, = Qn(/f* 53")) = an(n@\)
Bewr:"c lost e?ua}lbn 5 c%ange last  fermss index :

> [an(a)] X"+ Fa.X" =0
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Summation ot n=l,

Con inw& next Pqe
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n=2

ComLfV)c La”q l‘nan/k SummaJ 104S.
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b) On = — n(ma)
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an-2

©. ()" X |
Tl will }ry o express my SO/u)lfm Q.Z 2"'(,“,)‘[5‘}’ i terms of
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XY+ XY [+ (2-X7) Y = O

a) F;,)aﬂ maprcfal ciuolfor)

B)' ir)."vocc)[ebni

PO = % = )ﬂ{ acx0 = xp00 1= | 9
2-x* 2 i 2

(i(x)= : xi) b(x)=><q<x) = <L-X

rre (4-Dr + 2 = r*e3p+ 2 = (Pe2(r+))
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Bring all laclors info sammetion.  Disfpbk  fost Rcton

2 (Y )X ™« 2 40X + 2" = L ax™ =0

M=o

ComLinc Ist 3 /’mp:'oi/( Summ}/'an S.
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nzo

Z[an(n-x)(na% 40a(n-1 )+ 2&%] X" = 37 aux
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Evaluate the Ist sum at n=|

n=a [an(n *‘f))\_l X _' aﬂa X + 24 = O

1=

C ombine a”

i[an(n‘m% Qe | X" 20 =0

Which, s | true L
D a =0
o?) c(n ("')a"'n)‘an-a = O 1[\0/‘ N z2x

recucr ormulg

Qn-:

an:‘ n2+n

nzo

note  that Qo = O
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= 2EKTENE =
THARNZENE SE-
n= Qg = % r %,‘“
nzie o = /?fo _7%—

The soliedion| YCx) |isl in Bhe | formi of'f
X(X) = a,xa-‘ + Q,XH +\a, )('F + st + QX wr, g‘_XS‘-l ] a‘Xg-: L

Since. all Quqy = O,

o |} 5 7 9
Yoo =l aex |+l a1 4 aux® [+laux] [+ @ui ] |+ @ x+ L.

= & ar +&_X3+.@&X:+QLX7+—Q~°XQ+ .....
4 3| 5 71 ) I



Thus,

_i_ X 3 XS‘ X? 9
X<x>=0(0):x+§—!-+_>—<—.+ + +_)._<_~-L ]
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T_L,e_ series on ”ne rﬁﬁlﬂl s H')c 779)//or~ /Oo/y/)om/'lo/ expooﬂsfon seri/es
Lo SIWHX  (oblarmed Ly “Coledkss® by Shuond).

X Y(X) = A, SIWH X

1

F-;r)a” Iz 'Hr)c .So/m[ion J

Qo SIVH X

Yi(x) = =

We can Find yz(x) Using Yi (x) -

4 - §idx d
Qo SINHX X x __ Q.SWHX X
T2 00 = X* S SIWH®X & dx = x* SSWH*X

The lbilejral 'S cqsf/y Solvecp £ we r‘cn«:cméef )(/)cnl

,,'S;[COTHX] = -CScHX.

Aosivhx | _ox  _ QeSwHX :
Ya(x) = x* JSWH*X a=d B S e -5 JCSCH Xolx

o



Yel(x) |= Qo SWHXT (’COTHX) _  _ QOoSWHX CosHx

QoCOSHX
= T (n.‘e (7N

><2—

XESIvl x

can dbe * or =)
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Xq Xj ><z

XYY 4 XY (2-XD)Y = O
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