Math 6171 Solutions to Problems in Test 1 Fall 2002

1. (a) Power series method may not work.
Frobenius method may not work.

(b) Power series method may not work.
Frobenius method works.

(c) Power series method works.
Frobenius method works.

2. Let y = > a,a™t"

n=0
(z — 2?) io an(n+7)(n+r—1)z"" 2+ (2 — 4x) iﬂan (n+7) 2"l -2 io a4,z = 0,
io[an(n;r) (n+r—1)+2a,(n+r)z" 1 ) )
__io:o lan (n+7) (n+r—1)+4a, (n+ 1)+ 2a,] 2" =0,
f;o an (n+7) (n+7+1)] 27t — f;oan [(n+7) (n+ 7 +3) + 2] 2™+ =0,

a:;_lzaor(r—i—l):O, = r =0, r=-L

Let r, =0, for 2"~ 1, n=1,2,---, we have

amn(n+1)—a,1[(n—1)(n+2)+2] = 0,
aymn(n+1)—a, (n2 + n) = 0.
ap = Gp-1, Nn=1,2,---,
1
Yy = ap+ar+ar’ +-- = ap .
1—x

3. ¥+ y=0,90)=y(1)=0.

A>0, Y = 1 COS \/Xa:) + 9 sin (\/ng) ,
Y = —c1v/Asin (\/Xx + v/ X cos (\/XZL‘) ,

Case a ¥ (0) = v/ Acos0 =0 = ¢, =0,
Y (1) =cVAsinVA=0=VA=nr, n=12,---,
eigenvalue \ = n’n2,

eigenfunction y = cos (nmzx), n=1,2,---



A=0, y=c1+ coxr =0,
Yy = ca, Y (0)=0=c, =0,
Y (1) =0=c;=0.

Case b.
LY =
eigenvalue A = 0,
eigenfunction y = 1.
A <0, Yy = creV e 4 026—\/—7\90’
Y =iV —=eV N — co/=he VAT,
y/ (0) =C1V -\ — CoV/ -\ = O,
Case c. . = _J=X
Yy (1) =cav—=X eV —cav/— e =0,
c1—c =0, 0 VX _ VA
{ eV — pe VA = (), = ¢; = ¢ = 0 since e e # 0.
Therefore eigenvalues are 0,72,4n2,--- ,n?x?,--- , and eigenfunctions are 1, cosmz,
cos2mwx, - -+, COSNTT, - -~
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F(s)= -+ —~ 1%,
(5) S o201 ¢

F(s) = £ {sint) zﬁ{%(l—cos%)} :%(l_ﬁ)

S

F(s) = L{t—tu(t—D}=L{t—(t—Du(t—1)—u(t—1)}
1 e’ e’

F(s) = L{u(t—3)cos(t—3+3)}
= L{cos3u(t—3)cos(t —3) —sin3u(t — 3)sin (t — 3)}

se 3
— sin )
s24+1 s2+1

= cos3

4
£t { 82—:_4} = cos 2t + 2sin 2t.
S

1 _A(s+1)+B(s—2)

(s —2)(s+1) (s—2)(s+1)

2



Let s = 2, we have

1
1=34, A=-.
’ 3
Let s = —1, we have
-1
1=-3B, B=—.
’ 3
1 1 1 1 1
£_1 — _£_1 __£—1
{(5—2)(8+1)} 3 {8—2} 3 {3+1}
1
= —ezt—le_t.
3 3
() 1 1 1
LT 5o =Ly ——5—— ¢ =5¢ 'sin3t.
{82+28+10} {(5+1)2+9} 3¢ s

86725

s2+9

o

o

S

ER cu(t —2) = cos(3(t —2))u(t—2).
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1
Y —1—sY —12Y = —¢ ™,

t=>t—2

Y =

s
s
Te7 41 B e+ s B e o8 n 1
2—5—12 s(s+3)(s—4) s(s+3)(s—4) (s+3)(s—4)

1
sG13)(s—4)

B C
+8+3+s—4
(s+3)(s—4)+ Bs(s—4) + Cs(s+3)
s(s+3) (s —4)

4
s
A

T2
s=-3, = B:%,
s=4, = (C=g4%.
1 _A(s—4)+B(s+3)
(s+3)(s—4) (s+3) (s —4)
Set s=-3, = A:_Tl,
s=4, = B=1
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u(t_5)+?e4t__6—3t

1 1
u(t—>5)+ ?e“ - ?67&-



