Solution Math 202  Quiz 5

Q.1: Solve Cauchy-Euler equation

3y///+4x2y//+5xy/+3y:0.

Sol: Let y=a™, theny =maz™ !, ¢ =m(m—1)2™ 2 and " =m(m —1) (m —2)2™3
mm—1)(m—=2)+4m(m—-1)+5m+3=0 =m>+m?>+3m+3=0 =m=—1,+/3i

y = Ciz~t + Cycos (\/§ln 91;) + Cs sin (\/gln x) )

Q.2: Find two power series solutions of the DE 3" + 2z’ + y = 0 about the ordinary point z = 0.

Sol: Lety= > cy,2" theny =Y nc,z" ' and v’ = n(n—1)ca"?

n=0 n=1 n=2
don(n—=1)ca™ 2 +2> ne,z" + Y cpr™ =0
n=2 n=1 n=0
202—}—2 (n—1)cpz™ 2+22ncnx —I—Co—i—ZCnCE =0

n=1 n=1
202+CO+Z(I€+2) (k+1) cppoz® + 2> kepa® + >z =0
k=1 k=1 k=1

23+ co+ D [(k+2) (k+1) cror® + (2k + 1) e 2* = 0

k=1
2c04+¢cp =0 = ¢y = —62—0 and cpio = (;—S—QI;)j(Lkl—)i—C]lg)’ k=1,23,..
k=1, cg= 3_3201 ;cl
k=2, C4_4i53C2_25460
k=3, 6525_.7463:4:001

Yy =Ccy+C1x + 02m2 + —1—03x3 -+ c4m4 + c5x5 + ...
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