
600.464/664 Randomized AlgorithmsFinal ExaminationMay 11, 2008In-
lass, Closed BookTime: 2 hrs 30 mins.
I. Random variables A, B, and C are -1, 0, +1 valued. They are independent and uniformlydistributed. Given that P [A+B+C � �2℄ +P [A+C � 0℄ < 1, �x a value for the r.v. A by the
onditional probability method of derandomization.II. Explain the 2 stage hashing s
heme that a
hieves O(1) step response time to Member operations.III. Extend the normal n-dimensional hyper
ube to 3n size n-dimensional dire
ted hyper
ubef0; 1; 2gn as follows. Ea
h vertex is addressed by fi1; i2; � � � ; ing in whi
h ea
h ij 2 f0; 1; 2g, andthis vertex has edges to n neighbors, the jth neighbor being fi1; � � � ; ij�1; i0j ; ij+1; � � � ; in) in whi
hi0j = ij + 1(mod 3). Consider a random walk on this graph in whi
h at any vertex, the probabilityof walking to ea
h of its n neighbors is 1=2n, and probability of staying at the vertex is 1=2. Applythe 
oupling method and derive a good upperbound for �(�).IV. Let U = f0; 1; � � � ;m�1g wherem > n3. A 
lass C of fun
tions from U to R = f0; 1; � � � ; n3�1g is 
fgood if for every size n subset S of U there exists a fun
tion f in C whi
h maps elements ofS into R without any 
ollisions; i.e. (8S � U; jSj = n)(9f 2 C)(8x; y 2 S; x 6= y)(f(x) 6= f(y)).By applying the probabilisti
 method, �nd a suitable upper bound for the size of a 
fgood 
lassC. (Hint: Choose k independent random fun
tions, and derive an inequality for insuring theprobability of failure to be less than 1.)

1


