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L. (1) Explain the Cook Theorem. (10%)
(2) What is the halting problem? (10%)

2. lo illustrate how the asymptotic notation can be used to rank the efliciency of algo-
rithms, use the relation ”C” and "=" to put the orders of the following; functions into

noon

a sequence, where "¢” 1s an arbitrary real constant, 0 < & « 1.

nlogn n® o't (14" n?/logn (n® —n+1)*

Do not use the symbol "C”. Prove your answers. (15%)

3. Let T" be an integer array of n elements and let s be an integer between 1 and n. The
s-th smallest element of T is defined as the element that would be in the s-th position
ii T' were sorted into nondecreasing order. Given T' and s, the problem of finding the
s-th smallest element of T is known as the selection problem. Design a linear time
algorithm for solving the selection problem. (15%)

4. Givenan s xn matrix (for » is odd) M shown as below, The (n+1)/2 -th row

and column contain nonzero elements *. Use row-major and column-major
approaches to map the nonzero elements in M[i,j] (for i,; =1i,2,...,n) to a linear

array A[k] (for k£ =1,2,...2n -1 ), respectively. (each has 10%, total 20%)

Hint: Your answers should determine the relationship of 7, 7 and k.
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5. Given the input sequence of data <10, 30, 20, 15, 8, 33, 7, 6,_25-‘?. Draw all
intermediate max-heaps and the final max-heap (which are also full binary trecs)
when each data in the input sequence is inserted into the existing (intermediaic)
heap. (15%) |

6. Suppose that a binary tree T has nine nodes, A, B, C, D, E, F, G, H, and L. The
pre-order traversal of T is GBACHFDEI, and the post-order traversal of 7 is
ACBDEFIHG. Draw the T. (15%)




