Problem Set 22
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3. Assuming y(z) = Y caz”, wehavey'(z) = 3 neaz" ' = Y (n+ 1)cas17” and
n=0 n=0

n=1
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—zly=— Y caz"t? = — Y cn_22z". Hence, the equation y' = z2y becomes

n= n=2

i (n+ Denpr2™ — Z Cn—2z™ = 0o0rcy + 2cox + Z [(n + 1)ent1 — cn—2] 2" = 0. Equating coefficients

n=20 n=2

givescy = ¢z =0and cni1 = '1 forn=2,3,....Bute; = 0, s0cs = 0and ¢7 = 0 and in general
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cant1 = 0. Similarly cz = 050 cant2 = 0. FxnallyC3=§°,cs=€=€7§— ERTE
% __c __%_ =0 he solution i
=3 =963 3 3',...,andcan 3n’n'.Thus,t e solution is
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= (=%/3) /3
y(m)=zcﬂx =203nz _Z3n.n| _60231»”1_6020 n! co¢
n=0 n=20

5 Lety(z) = 3 caz™. Then 3zy/(z) = 3z i ne,z "t = § 3ncnz™,

n=0 n=1 n=0

y'(z) = 22 n(n - Deqz 2 = Z (n 4+ 2)(n + 1)cat2z™, and the equation

y"” + 3zy’ + 3y = 0 becomes Z (n+2)(n + 1)cntaz™ + Z 3nenz™ + Z 3enz" =0 &
=0

z—:o [(n +2)(n+ 1)cat2 + 3nca + 3ca]z™ = 0. Thus, the recursion relation is

—3nc, — 3cn —3cn(n +1) _ _3ca 3co
Cn = i = ——

42 = (n+2)(n+1) (n+2)(n+1) +2forn 0,1,2,....Givencg and ¢y, c = 7
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AlSO,C = -, ———— 1 2 1 = —-—5 = (- 3 1
3 3005 = (- ) cr > ( 1)7.5.3,...,
n 3" .
Cang1 = (~1) ( °l Since (2n+1)(2n—1)--..- 5 - 3 can be written as

M+ L)2n—1)- - 5.3

(2n+1) (2n) @n-1)(2n—-2)---5-4-3 .2 _ Q2n+1)
2-n) - [2n-1)] - (2-2) - (2 N~ 2nn
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C2n+1 Can bewrittenas(—l)"3 c12"n! = ( —6)"n

(n+ 1) (2 — e 1) . Thus, the solutxon is
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y(z) = Z conz™™ + Z conp12”™ ! = co Z( )n 2 ¢ Z (2 6+ ;l)'| Z2n+1

n=0 n=0 n=0
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Note that the co-term can be written as cqg Z (—%‘—) il = coe‘3=°/2_
n:
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