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» Data Structures (30%)

. (10%) Given inorder and preorder traversal of a tree as follows
inorder: JTHKFIDGBEAC '
preorder: ABDFHJKIGEC
(5%) reconstruct the binary tree
(5%) show the postorder traversal of this tree

2. (10%) Suppose there are 11 slots available from 250, please give the hashing
function to insert the keys, 42, 77, 85, 113, 315, 433, 474, 479, 574, 582, 698, to
the 11 slots without collision by using the division method, and show the hashing
table.

3. (10%) What are the minimum and maximum numbers of elements in a heap of
height A?

4. (10%) Given an O(nlgk) - time algorithm to merge & sorted lists into one sorted
list, where # is the total number of elements in all the input lists.

5.- (10%) Given a sequence K = {ky, k..., ks) of 6 distinct keys in sorted order with

. probabilities 0.06, 0.08, 0.10, 0.04, 0.12, 0.14. Some searches may be for values

not in X, and sc we also have 7 dummy keys, dy, dl...., dg, with probabilities 0.07,
0.07, 0.07, 0.07, 0.06, 0.06, 0.06. Because we have probabilities of searches for
each key and each dummy key, we can determine the expected cost a search in a
given binary search tree 7. Suppose the expected cost of a search in 7T is

Efsearch cost in T} = Z(deptkr (F)+D-p + Z(depth.r (d,)+1).q; , where
i=l =

depthy denotes a node’s depth in the tree 77 Determine the cost of an optimal '
binary search tree.
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~~ ~ Algorithms (50%)
6. ( 18%) Answer each part TRUE or FALSE for the little o notation.
a) (3%) n=0(8n).

b) 3%) 2" =o(n’).
c) (3%) 2" =o(4").

d) 3%) l=o(n*).
e) (3%) n=o(lgn).
f) 3% 1=o0(;).

7. (12%) Given an O(V)-time algorithm that determines whethef or not a given
undirected graph G=(¥/E) contains a cycle.

8. (10%) Use the master method to give tight asymptotic bounds for the following

recursive T'(1n) = 7T(2) + ®(n*).

9. (10%) A directed graph G=(VE) is semiconnected if, for all pairs of vertices
u,v €V, u is reachable from v through a directed path, or v is reachable from u

through a directed path. Given a linear-time algorithm to determine whether or not

G is semiconnected.




