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Quiz 7
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1. Verify that y = ¢ emr;—x + ex_;_m is a solution of the differential equation 3" — y = 0.

We simply need to take the appropriate derivatives and plug them into the differential
equation. We get:

Y = G =) S+ ey = D+ )+ S =)
ThUS, y// o _ %l(em + e—m) + %(ex . 6—:1:) o (60614-25*05 + c ez—;*z) _ O

2. Find the first 6 nonzero terms of the series solution to y” —y = 0.
The set-up is y = co + c10 + 0 + 323 + -1y = 1 + 207 + 3c3x? + dega® + -5y =

2c9+6c32+12c42%420c52% +- - - ; the coefficient equations are 2co—co = 0; 6¢3—cq = 0; 12¢4—co =
0;20cs — c3 = 0. Solving this yields co = @503 = ¢ = 33 = 34505 = 55 = 155. We could

continue, but you are only asked to find the first 6 nonzero terms of the series solution, which
will be y = co + 1o + Lo + La® + Lot + Lo + -
3. Use the MacLaurin series for e” to find the first 6 nonzero terms of the power series for

coew—l-;_x +Clem—2e_x'
. - 22 3 4 5 _x z2 3 o 5

Since e* = 1+$+7+§7+E+§—}:“-, we get that2e N 1—4:1:—1—57—3—!—1—5—5—1—;-‘.
Combining this we get cp=F— + 15— =2L(1l+s+ S+ 5+ S5+ 5+ -+ (1 -2+ % —
ﬁ+ﬁ_I_5+...))+C_1(1+x+ﬁ+ﬁ+ﬁ+£+..._(1_l=+ﬁ_z_3+$_4_£_|_...))—
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co(1+% 45 +--)+ci(x+ % +F +---). Notice that this is the same as the answer to problem
2, confirming that the proposed solution in problem 1 really is the solution to the differential

equation.




