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1. A(n) is a tree in which each internalenbds either two or three children, and all leaaresat

the same level.
a) red-black tree
b) 2-3tree
c) 2-3-4tree
d) AVL tree

2. In an array based representation of a complateybtree, which of the following represents thé thild
of node tree[i]?

e) tree[i+2]

f) tree[i-2]

g) tree[2*i+1]

h) tree[2*i+2]

3. The minimum height of a binary treerohodes is
i) n
) n/2
Ky (n/2)-2
) [ogs(n+ 1)]

248

4. There are 9 students to be assigned into a nuohlb@labeled groups.

(@) (5%) In how many ways can they be assigned3rgmups and each group has 3 students?
(b) (5%) In how many ways can they be assigned4rgooups and each group has at most 3
students?

5. (a) (5%) Find a formula folx3+2x4+3x5+...+nx(n+2), nJZ".
(b) (5%) Use the Principle of Mathematical Induntio prove the formula in (a).

6. Forall nOZ", show that
(@) (5%) Z( 1)[ j(n-l) =n!
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(Hint: Use the Stirling numbers of the second Kind.

7. There are 6 vertices in an undirected graphwifet to add edges to connect these 6 vertices
such that no vertex is isolated.

(@) (5%) In how many ways can 5 edges be addeatti gertex is connected to at most 2 edges?
(b) (5%) In how many ways can 5 edges be added?

8. Suppose we have Bx8 chessboard as shown in the following.
(@) (5%) In how many ways can we tile thix dhessboard usindx1 domino or 1x 2
(horizontal) dominos?
(b) (5%) In how many ways can we tile thisx8 chessboard using green or réd1 domino, or
black or white 1x2 (horizontal) dominos?

Chessboard] [ [ [ [ [ [ [ | 1x1 domino | 1x2 domino[ ]

9. (a) Derive a recursive formula for computing biveomial coefficient( ),
where (7) = (%) = 1. (5%)
(b) Write a recursive function to compute the bimanaoefficient. (8%)
(c) Analyze the time requirement of your algorithi®b)
(d) Analyze the space requirement of your algorit(ifro)

10. Assuming C precedence, write the postfix foomtlie following expressions:
(a) A&&B||CI|/(E>F) (2%)
(b) (A&&!((B<C)|[(C>D))II(C<E) (3%)

11. Write a functioength to count the number of nodes in a chain. Whatagitne complexity of
your function. (5%)

12. Given a non-directed graph below, in which eaaimber on the edges represents the edge cost
and each number in the circles represents thexirtiex.
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(a) Show how to use Kruskal's method to generate tidnmim cost spanning tree. Show the
running steps clearly. (4%)
(b) What is the corresponding minimum cost? (1%)

13. Input a sequence of data in the order fromtdefight:
82, 16, 9, 95, 27, 75, 42, 69, 34
Show how to construct the AVL tree step-by-stepo)6
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