MATH 334 FALL 2011 HOMEWORK 7

Basic
Problem 1. Determine the radius of convergence for the following:
a) Yoo n?(z—1)"

b) Y, Gzt D"

n2

) Lilo S
Problem 2. Calculate the Taylor expansion for the following functions.
a) lnx, zop=1;
3

b) e*", £o=0;

1
¢) 7= To=2.

Problem 3. Rewrie the given expression as a sum whose generic term involves x™:

a) ZZO:O a7lxn+2;
b) 1—2?)> >, n(n—1)a,z" 2

Problem 4. Find the first five nonzero terms in the solution of the problem

y'—zy —y=0, y(0)=2, y'(0)=1.
INTERMEDIATE

ADVANCED

Problem 5. Use power series to solve

y' =2y +y=0.

CHALLENGE
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(2)

Problem 6. Consider two power series ZZO:O a, x™ and Z:’:O b, x™ with radii of convergence py, p2 respectively.

We claim that the radius of convergence for the power series > ¢, x™ corresponding to the ratio >°°7 ~an 2"/

S0 o bna™ is at least

o0
min (Distance between 0 and the closest zero of Z bnx™, p1, p2

n=0

Construct an example to show that “at least” cannot be dropped.

3)

See Next Page for Answers
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ANSWERS
Problem 1
a) 1
b) 1/2
c) e
Problem 2
o (-1l n
a) Y - (x —1)™

3n

X

b) o o

) Yoo (1) (@ —2)m
Problem 3

a) 3,y an—22"

b) 2a2+6a3$+zzo:2 [(n+2) (’I’L+ 1) an+2_n(n_ 1)an] z"
Problem 4

y(x):2+x+x2+%x3+%x4+---
Problem 5

(a1 —ap) ze*+agpe”.




