Math555 Midterm 2

Note: Use other papers to answer the problems. Remember to write down your name
and your student ID #.

1. [4pt] Let $(n) be the Euler’s totient function. That is, ¢(n) is the number of integers
k with ged(k,n) =1 and 1 < k < n. Consider n = 16 and the set [n] ={1,...,16}.
Let

Agq ={k € n]:gcd(k,n)=d}

For each d | n, find A4 and verify |A4| = $(n/d).

2. [4pt] Let p(n) be the Mobius function. Prove that

1 ifn=1,
Z”(d)_{o fn>1.

dn

3. [4pt] Suppose x,, is an integer for every n > 1 and

Yn = Zxd-

dn

If y,, = n? for every n > 1. Use Mobius inversion to find x,4.

4. [4pt] Solve the recurrence relation below.
a, +0a,-7 —3a,_2 —2a,_3=0.
QAo :4,C11 :—3,(12 =11.

5. [4pt] Find the closed form of the generating function }_, 5 k*x*.



