科目：數  學

1、 The preorder list and the inorder list of a binary tree are ABCDEFGHI and BCAEDGHFI respectively. How many proper descendants does E have?（10％）

二、Consider the AOE network for a project below.（10％）

1.What is the earliest time the project can finish?

2.Which activities are critical?

                 3         4             4

            5            4           

                 6    3   1      5         2

            6                        2

                  3        4

3、 Show how to sort n integers in the range 1 to n2 in O(n) time.（10％）

四、What is the minimum number of nodes in an AVL tree of height 9? Show briefly your work.（10％）

五、(The Tower of Hanoi problem) n circular rings of tapering size are slipped onto a peg with the largest ring at the bottom. These rings are to be transferred one at a time onto another peg, and there is a third peg available on which rings can be left temporarily, If, during the course of transferring the rings, no ring may ever be placed on top of a smaller one, these rings be transferred with their relative positions in an moves. Show the recurrence relation of an and solve an.（10%）

六、Consider the propositions:（5%）
p: Li is playing pool.
q: Li is inside.
r: Li is doing his homework.
s: Li is listening to music.
Translate the following sentences into symbolic notation using p, q, r, s, ~ (not), ( (or), ( (and), and parentheses only.
- Li is inside doing his home, not playing pool.
七、Determine whether the following inference is valid or faulty. It the inference is valid, produce some evidence which will confirm its validity. If the inference is faulty, produce a combination of truth values that will confirm a fallacy, or indicate a fallacy.（5%）
- The earth is spherical implies that the moon is spherical.
- The earth is not spherical.
- Hence, the moon is not spherical.
八、Let R={(x,y)| x=y(z for some z greater than one, and x, y, z are positive integers}（15%）

1.What is 
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? Is R symmetric? Reflexive?
2.Prove that R=R(R. What is the transitive closure of R?
3.What is the projection of R with respect to the first component?
九、Evaluate the 
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 determinant（10%）
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十、A set S={1, 2, 3, 5, 6, 10, 15, 30}（15%）

1.Show that the set with the relation gcd and lcm is a partial ordering.
2.Draw the Hasse diagram of the poset [S, lcm, gcd].
3.Show all join-irreducible elements.
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