»Ve\g

Your Name Printed Cleaﬂfy!

Justify all answers! Show all work for partial credit! You will get no. credit for just
the answer. Note that different problems have different values. No calculators, no
notes.

EXAM 1 ¢ BOYLAND e MAP4305 e SPRING 2019

1.(20 points)Find the first four nonzero terms in the power series expansion about o = 0 for the
general solution to the given differential equation. Your answer must include the recursion relation
for the coefficients. ‘
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2.(10 points) Determine the first four nonzero terms in the Taylor polynomial approximation to
the given initial value problem.
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3.(5 points) Write the general solution using Bessel functions
4oy +day + (4% — 9y =0
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4.(15 points) For this differential equation
(z+1)2%" -2y +(z+1Ly=0 = (d — I 9 +—-.. 3:(:

2.
Xt A
(a) Find and classify all singular points as regular or irregular. X / (>
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(b)Find the indicial equation and exponents at the singularity o = 0.

ForX,z0 From (D par--’.\,/q,, :Lso

r+31=0, - Av¥ 170
r~(‘r<'~r2\\ = r > :L with maldphedy 2.

(c) Write down the form of the series for one solution at the singularity zo = 0.

_ V- " = w U+
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(d)What is the minimum radius of convergence of the series in (c) and why?
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(e)Write down the form of the series for the second linearly mdependent solution at the singularity
Tg = 0
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5.(20 points) Find the power series expanéion about zg = 0 for the geneial solution to the given
differential equation. Your answer should be in the form of a summation including a general
formula for the coefficients. Your answer must include the recursion relation for the coefficients.
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