國立嘉義大學九十八學年度

資訊工程學系碩士班招生考試試題

科目：數學
1. Suppose 
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 is a predicate on natural numbers, 
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    If (1) holds, some of the assertions below must always (A) hold, some can (C) hold but not always, and some can never (N) hold. Indicate which case applies for each of the assertions by using the correct letter. (25%)
(a) 
[image: image4.wmf]0()

nSn

"³


(b) 
[image: image5.wmf](0)1()

SnSn

ØÙ"³


(c) 
[image: image6.wmf]0()

nSn

"³Ø


(d) 
[image: image7.wmf](

)

(

)

100()100()

nSnnSn

"£Ù">Ø


(e) 
[image: image8.wmf](

)

(

)

100()100()

nSnnSn

"£ØÙ">


(f) 
[image: image9.wmf](0)(2)

SnSn

®"+


(g) 
[image: image10.wmf](1)(21)

SnSn

®"+


(h) 
[image: image11.wmf][

]

(2)(22)

nSnnSn

$®"+


(i) 
[image: image12.wmf][

]

(2)(2)

nmnSnSm

$$>ÙØ


(j) 
[image: image13.wmf][

]

()()

nSnnmnSm

$®"$>


2. When erasing a circularly linked list, instead of returning the space back to the system, we can use a list to keep the space within the program. Let the list be pointed to by pointer avail. So that, when space for a new node is needed, the program gets a node from avail if it is not empty. Assume type declarations are:


    typedef struct listNode *listPointer;


    typedef struct listNode { int data; listPointer link;};

(a) Please write a function of O(1) executing time for collecting a circularly linked list. (5%)

(b) Please write a function for getting space for a new node. (5%)
3. For any nonempty binary tree, T, if n0 is the number of leaf nodes and n2 the number of nodes of degree 2, then n0 = n2 + 1. Prove the statement. (10%)
4. One of the three monks working on the famed Towers of Hanoi project recently rubbed his pained back and burst out, “Yo! What are we doing? This is for chumps! Let’s punt!” But before wandering off to start up fast food joints, they must evenly divide the monastery’s collection of prayer beads. 

    Initially, monk A has 3 beads, monk B has 1 beads, and monk C has 2 beads. The monastic order has strict rules regarding the exchange of prayer beads. Only the following transactions are allowed. 

(1) Monk B may give a bead to monk A at any time. 

(2) If C has an odd number of beads, then monk A may give a bead to monk B. 

(3) If C has an even number of beads, then monk C may give or take a bead from either monk A or monk B. 

(4) If monk A has at least two more beads than monk B, then monk C may give or take a bead from either monk A or monk B. 

(a) Model the situation with a state machine. Define the set of states, the set of start states, and the set of transitions. (13%)
(b) Describe a sequence of steps (transitions) leading to a state where monk A has 0 beads, monk B has 5 beads, and monk C has 1 beads. (6%)
(c) Prove following predicate is an invariant. (6%)
(C has an odd number of beads) 
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 (A has more beads than B)
5. Suppose that the preorder traversal of a binary tree is GABFDCE and inorder traversal is ABGCDEF. Please write out the binary tree. (10%)
6. Please use LSD Radix sorting (radix = 10) to sort 208, 271, 306, 93, 859, 984, 55, 9, 179, 33. Please write out the process. (10%)
7. Use the definitions of θ and O notations to show that 
(a) n2 - 3n = θ(n2). (5%)
(b) 6n3 / (log n + 1) = O(n3). (5%)
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