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1. (14 %)% A insert F#| integers %|—#£7% & binary search tree,
7, 2.9 0, 5, 6,8, 1
() HEEWBTER -
()%, %A delete T, 2, FHHBEBTHE -

2. (16 WM EMAMT&A insert 2,4, 1,5,3,9,6,17 B A empty
81— 4R AVL tree - (X E8KE)

3. (12%)F@# —#%Btree, # leaf node# 1 £ 348 elements, X root node
£ A MM children, £k nodes A1A £ 218, £% 58, children -
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(a)¥ H insert 23 # 2 B tree -
(b)#:#(a), ¥ # delete 104 2 B tree -

4. (8 %)E3% A 5 18 Buckets #4 hash table, @ hash function %
h(i) = i mod 5, 4 M linear resolution R ARk collision, 83— B4 hash
table & 249, & A insert 23, 48, 35, 4, 10 # 4 B 887 £ % hash table 2 M %&.
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(10%) Exactly how many operations (including both division and addition
operations and expressing the value as a function of n) are used in the following
recursive function when it is called as f(n).
k)
{
if(k <= 2) return 2;
return flk-1)/f(k-2)+3;
}

(10%) Given an integer n, design an efficient algdn‘thm for computing | —J; 7. Your
algorithm should be more efficient than O(/n). Analyze the time efficiency of
your algorithm. (Hint: Use the binary search technique,)

(10%) Given an array of # numbers, and a number s, determine whether the array
contains 4 elements whose sum is s, Analyze the time efficiency of your algorithm.
Your algorithm should be more efficient than o).

(20%) Compute the lengths of all-pair shortest paths for the directed graph of 5
vertices represented by the following matrix such that each entry a;;= ¢ represents
that there is an edge directed from vertex 7 to vertex j with weight 7. Use your
computation result to find a shortest path from vertex 1 to vertex 3. Please describe
which algorithm you use to find the lengths of shortest paths.
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