
,{fD*,l*s) crassiry the singular points of

/,^\,il/^\,(r" *, -6)'y" + (r - 3)a' f :r(z * 2)A:0.

sing*-\o* yo,ttu o-re I 'K='o.y' A>a^A X=*=p
lI
L- F-i-^ \PG'l- 4 ,Q0<1 = $-efcx-{/z)

fu" -&=O 0rr \ - - I O rl r.\ '?q (aP(")=c6 r?txl1*ffi
@.'Fe. onalglrrc *# ?(=O+reguto,^ urg$riib

f,=bt p(n)=*# | 1a*)= SqO
@rQ ar*tlhe- *t L=3 + ..4 t;nJ pnint O

rs nob an*\3'hr:c rt fr-2* C
50 il rL= O orrd €=3 Er€ .e3*\*t Btn3u lq.

T",h*s

fo,^t
OttJ

{=-?- 19 qn trr€gq\or $'tn3u\oo



e.0 pilr'ina u nonnolorunous second order linear differential equation with constant\ l^^ ^'o I 
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li :ffil,:"1,'j'o'; 
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j:,: ::: ".0 e 7 : e -' cos r, i s a so i u t i o n

Ut= d..r* ts q sJnt*rr.g *\ g'

o
,+*5e

'& tha auxilia,l €Xr,. wq^i& .

[*+t*d.) ( h^+q ril =#+e n+e
ah< €.stocr)ot,eJ hoyncrq, ,@ y1 ,

t\ r 
tno Y\o/hoJ" 1n

J + 
"uJ' +"j- o @

if {,he y\@n -\^o*"A. eT

3s=fo fx Jp=+ g
$l&6>e.6-fix75 E--tEqt3'-

+ Ar*):Sy
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rlrdrL Jd"tto6g
t

r5 qtven a9
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G
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rsI U-*q6r+ai=Eq

=Fs @
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QO fE) t soive the differential equation
Ia"-!:xer+5 tt{=O +yar--f I

. 
rl- 

- I
o

3c =c1 d+c. A O
qnnih\"trr" 4 f*.e R\\g rs: 'Dt'D*\f A

*?f\$inJ {, 4fte e1n. I D( D-tf Cp1- f) g ze
Tt* 'rooLs tP L$e alrx. €e,rl . a.re

fi1 =.-l t rvtLtgt,,h:'f ;W::
+ 3=ct d+A *+Qzxdu_.*^.J+

+ Sf = Axd + b*e*+C .:

tb = Axer+Ae* rb*d+ztsXd
$ = Rx d +2ftdt B,f-do 4BxFraB d

= .x d * 5 > (zon: a) d + { bx [c=x4.s

o 4w.1 ) g-- + o
&A+R'B=O + ft=-Y4

lr =$x J+ +*€ -5

vi) - Jp

G
O

r'i
iC

9u^.*{ r"l ,,b* ) =)c*)f



Mefh o)Z ,r/ortoh* of pq,rqwet,
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-
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= u,yl +[zJz 
)

-;l(xe'+e) = i(x+ t{*)_L

r.rr = *tft+sd Ar

VJ q,haI c*J+s) = -i(x.'\ ttI)

u2:rJee5.9 ),*
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+ cLtx
ia=,
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q
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a

s€r];x
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4. (10 points) Solve the linear system:

\n-mlsl'} -A f\=(\-A) (r+,x:, Hry,-o[io *[ -L-Xt ' *

X= \f 4t.-L O ,nq' 
[l ]+q*Y=L$ ?x1=fi ]PH f: -3 1l .rL o rlxr'-dA*,

t3 i :\*L3 l rji;:=:v,e[Er ,?_] _d_C+ ve.Fj 
? xL=Lj 

^)
f;tr+l I3.:{ il xr='ryb P"* o

Lo -i :i E{ +%=F] )y,ffii
'tuls!' ml -". flll 

'k- 
, ^t-T r f, r-r-rr^

L,<, J 
=ct 

[b ]&+'-1-tJ e *c3L?J e o



is a solution of the, f5 SlFindanurnberksornar .Kp:kl ;J,-r -[ri'ear"":: 

t; _; ]". f ?],

xr= (Xl-)-'(i-)= fi:,
xJ =rl,\o.,' \A[. I*-5*b''t"bo 

tP''n.

(K\ t: -l)t:t,,\+
f ** )= \a *z/ \arr-k I

32ste nn
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Solve the inirial-vatue problenr

x':f l ;t]", x(o) :ii]

It:] -l\ 
=o + X-rt?+h=c

l \ 9.-'x l'-\-/ -/+'t=2, 
"'q.

q -cL
-C1 :l

l't l\ Ll''\-t) *

l' ll)* x+e:o
b / kt!,)

? *()\o
O'

'kLr (A*?T,k=o +(;t
o

g-ar)v=x ? fi ill:
rt"" xr=_[,) t q

x*=tq { [: Ia"
$enerot so\,.ffi. 

r' ' n

+ o[ :)

Y=c't\)g- €zE)* c +eG,-,o)

Cz= -L
:) Ct=-l

o (:,)

,

,)*tt--'

= (l)Y(q=

x = -(:

?. I

/ t6 ce,d
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ni"a ul."",,run"u reiatio' for the po\^,er series sotutions of rhe differential

Jo:0.

,o

(4_@

Zn(n-t) cn f atca i'-1 X"tn_,)cnjf
@

'4:O

o$k+\) 
(x+z)crt. f --Er.(r-rl.J_ )-.<xk=t

6Krc
zu=c" *(6 cs*q )x+fK* | ( r<+ 2) ck+z- ( r * $ilq0 e= ',/; 

n,Tr= 
c\/ c G)

@ Q.,+z= J+\( (:.t) - c6 v*,z,rf. ,r i('{<+\) ( K+2) 
-s\

@

Ct*x=)En(r\-,)cnf-i^fi q^ f :c

ntr
@

4=z

5;'e-tcrx'+ ca>i+ qf+cqrltcuf+ ,ii ,

zQ+qx+ *t+ * i+Sx4 +"r*(xe+^.=rof$*--)+.. tno#*tf *

(7- t')y" -y:a,
about the ordinary point

0orr 'Sq ) ? .laJ: ALnX
4so

\ Je-
H=fncn*t-lVffi

(Do not solve the equation)
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cn {-t'
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(no"t*) Find the first nonzero terms of the power series solution of the differential
equation tg" -2g'+2g : 0 corresponding to the largest root of the indicial equation.

.€n+fl€srJ=Zc"x-* , J'=f C}"*4cny'*r-r
_r\\n"b.' .i : ^=..t^ .ilr_t a/3=L[n+r)(n+t-r) cnX

Yt=O

iand

5ub-\nt?u.*l*( . r\r-. €- \+r

f ( n+ ") tn+ r- \)c^*ot-L f*Cn+ r ) c "F*\2" 
c 
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r' r rr 
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.t 

%Ot

fe
f t [g+,][n+*\)€^*1et

n= {<*\
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s&'fi'or^ "+ Ihe hom o1"^"J"o ryh-^ / = N{ '

Ffn J a P"rrhrr!^,,, 
g!rt*r^ "{ X! Ay . (:')

a
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c

u =f4'r = h' f;j:fl(:) et

o
o

) xr: {u = h(:1 :;
7+ -zi'r\l
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- sepafable (Do not the s<_rlve the new equalion )/ r ^."-J:"-''(u) ,'A' - 2rA * SUs. t 'D 
Y'o' 

'"vu s 
'

(b) ra':zcos(?-, 
z.

@ j-h: =t, A

ber^*flCIr' DF,*th \=7 +
etr $ = r-{%

4L- **-
Cj t^ c{X

"7v\ r,' dt,--aq q-
5 ub. r'h

r -42--;V' .zlu () :Y- 3f,u ==,F f"o+ * +*es

6

-1_rl-Vt'r - cf

d,rl
'ffi. ts

dX

DF

@ $=.,.[})*+ ltonn"j Dt O
.l

5\=v*x-tobh ru';s=ix ?
g",t" rh PF ? v+x* =cogtu)t V O

X49
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gflFt

CoS(r,rJ

sGstv)
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=dX
X Wnb[ e G



fdrq+{l JJ = t.x-6s,,.fr.,\x
tde,n.i _14 J5*[4ry+4l dq=C)Y J-J=
N1-:= dcur*t fv

e x^. 
u') 

^Mn= {cosJ' errqcf DE-fl: dsu^S-2x ) {y=;;r;
9 fl= dErny->F+ 1re) @
9 q = e)' cosJ + flr(S) = dcorg+,!,

3 te)=g o

8(t)=o

Th*g/

) f(",\)=do nj-,f* y=Cmp

e St'nO

+h< ,p""fr <ular?:n;t
d*r^$*oF*g=*t



14. (10 points) Soive the differential equation

,tyj!lr'y" + 3ry' t g :0. t; X7 O

%%=f +J'=,-, f-',
b = n(h -1) [-t -4 f-3

tI

{.'n(rl* r) l-^

6" "l&*- 'b E beeovr.*s

*(n-\Xn-') Xn +,,Ll.n F-'J,,f+Bnf+*O
n I rF-3"'' +z) Xu"+ 4 (nt-*] Xh+3n.+ {=O

"d.rtli", e1n" + of *3r*+zv1 '+ 4 vr*

6
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o
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@
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t

V
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