MATH 526 Homework 1. Due Tuesday 1/20

Problem 1. Find the function f(n), n =0,1,2,---, that satisfies

f) = gfn= )+ S+ D)+ 50+, w1

3
f(0) =0,
lim f(n)=1.

Problem 2. Find the functions x(t), y(t) that satisfy
() = y(t) — x(t),
y'(t) = 3x(t) = 3y(t),

and z(0) =0, y(0) = 1.

Problem 3. Let 0 < p < 1. Find the general solutions to the difference
equation

fn) =@ =p)f(n=1)+pfln+1).
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Do not hand in the solutions to the following problems.

Problem 4. The Fibonacci numbers F;, are defined by
Fn:Fn—1+Fn—27 TLZ2,

and Fy = F; = 1. First a few numbers are 1,1,2,3,5,8,13,21,34,55,---
Find a formula for F,,.

Problem 5. Prove by induction that

n(n+1)

L4243 4+4+dn=——



and

H@2n+1
12+22+32+_”+n2:n(n+ )(2n + )
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Problem 6. Recall the geometric series
2, .3 1
L+r+r? 40P+ = Il <
1—r

Also recall the exponential series

Ly, 14 1, x

l+2x+=2"+—=0"4+—-2"4+---=¢€", —00 < x < 00.
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