CS524
HW#4

Due: Monday, March 21

1. (12 points) The n-dimensional cube, Q,, has 2" vertices consisting of all n-bit
numbers, and two vertices are adjacent (there is an edge between them) if and only if the
corresponding numbers differ in exactly one position. Thus, in Qs, vertices 01000 and
00010 are not adjacent, but vertices 01000 and 01010 are adjacent. And Q; is

01 11

00 10
An n-bit Gray code is a Hamiltonian cycle in Qy, that is a sequence of vertices v,, ..., v,
such that v; is adjacent to vi+1 for 1<i<n and v, isadjacent to v, . Let g(n) denote the

number of n-bit Gray codes. The 2-bit Gray codes, (00,01,11,10) and (00,10,11,01)

show that g(2)=2. Sloane’ s Online Encyclopedia of Integer Sequences shows the
following small values of g:

g(3)=12, g(4)=2688 and g(5)=1813091520
Design a program to estimate g(n), the number of n-hit Gray codes.

2. (12 points) Do PROBLEM 5-2, parts a, b, ¢ and d, on pages 118—119 of our text.
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2.a Numberindices« 0 » 0 valuesof A have been probed
for i<1tondo
B[i]«<0 » A[i] hasn’t been probed

I < RANDOM(1,n)
if Ali]=xthenreturni
elsedo
if B[i]=0 then NumberlIndices «<— Numberindices+1
Bli]«1
if NumberIndices=n then return “x notin A’

b Call atrial success if i ischosen. The probability of success is 1/n.Since each trial is
independent of al previoustrias, the rv which denotes the number of trials until the first

success is geometrically distributed, and the expected value of therv is 1/in =n.

¢ Thisisthe same as part b except that the probability of success isk/n. Thus, the

expected number of trialsis L = E.
kin k

d Since every trial resultsin failure, thisis equivalent to the CouPoN COLLECTOR'’S
PROBLEM, which has an expected number of trials nH;,.



