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4ª Lista de Exercícios

1 – Demonstrate the insertion of the keys 5, 28, 19, 15, 20, 33, 12, 17,10 into a hash table with collisions resolved by chaining. Let the table have 9 slots, and let the hash function be h(k) = k mod 9.
2 – Suggest how storage for elements can be allocated and deallocated within the hash table itself by linking all unused slots into a free list. Assume that one slot can store a flag and either one element plus a pointer or two pointers. All dictionary and free-list operations should run in O(l) expected time. Does the free list need to be doubly linked, or does a singly linked free list suffice?

3 – Consider inserting the keys 10, 22, 31, 4, 15, 28, 17, 88, 59 into a hash table of length m = 11 using open addressing with the primary hash function h'(k) = k mod m. Illustrate the result of inserting these keys using linear probing, using quadratic probing with c1 = 1 and c2 = 3, and using double hashing with h2(k) = 1 + (k mod (m - 1)).
4 – Consider an open-address hash table with uniform hashing and a load factor α = 1/2. What is the expected number of probes in an unsuccessful search? What is the expected number of probes in a successful search?  Repeat these calculations for the load factors 3/4

and 7/8.
5 – Argue that any comparison-based algorithm for constructing a binary search tree from an arbitrary list of n elements takes ((n lg n) time in the worst case.

6 – What is the largest possible number of internal nodes in a red-black tree with black-height k? What is the smallest possible number?

7 – Describe a red-black tree on n keys that realizes the largest possible ratio of red internal nodes to black internal nodes. What is this ratio? What tree has the smallest possible ratio, and what is the ratio?

8 – Show the red-black trees that result after successively inserting the keys 41, 38, 31, 12, 19, 8 into an initially empty red-black tree. After, show the red-black trees that result from the successive deletion of the keys in the order 8, 12, 19, 31, 38, 41. 

