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ㄧ、單選題(每題3分，共30分)

(1) Which of the following statements about the Turing machine is incorrect?
(A) It can be proved that a very powerful computer and a universal Turing machine can compute the same things.
(B) The Turing model is a programmable data processor.

(C) The Turing model is first described by Alan Turing in 1937.

(D) A universal Turning machine is capable of computing anything.
(2) Which of the following statements about optical storage is incorrect?
(A) One can recycle Rare-erth metal from CD.
(B) A DVD recorder needs three different powers of red laser in its laser source for creation, erasing, and reading DVD-RW. 
(C) CD players use infrared laser in its laser source.
(D) A Blue-ray Disc recorder also has three different powers of blue laser in its laser source for creation, erasing, and reading BD-RE.

(3) Computer science has created some social and ethical issues. Which is the about issue? 
(A) Digital divide    (B) privacy   (C) computer crime   (D) all of the above

(4) Which of the following statements is correct?
(A) Transport layer address means the MAC address.
(B) The DNSs are used to find the IP address of an application layer address.
(C) The most common topology in high-speed local-area network is bus.

(D) The Post Office Protocol (POP) is a network layer protocol.
(5) Which of the protocol layers is NOT included in TCP/IP protocol suite?

(A) Physical layer protocol  (B) data link layer protocol (C) session layer protocol  (D) network layer protocol
(6) Which of the following protocols is dominant in modern communication networks?

   (A) ATM  (B) IP protocol  (C) circuit switching   (D) none of the above 
(7) Which of the following statements is correct?

   
(A) Batch system is a multiprogramming system.

(B) A multiprogramming system is a time-sharing system. 

(C) A real-time system is expected to do a task within specific time constrain.

(D) Distributed system does not concern the duties about security.

(8) Which of the following statements is incorrect?

(A) The halting problem is solvable.

(B) A NP-complete problem is solvable.

(C) The time complexity of binary search is O(log n), where n is the problem size.

(D) The time complexity of hashing in hash table is O(1).

(9) Which of the following data compression methods is lossless?

(A) MPEG layer 3   (B) JPEG    (C) Lempel Ziv  (D) none of the above

(10) Which of the following statements is incorrect?

(A) The query language normally used for object-oriented data base is XML.

(B) In the designing of a database with network database model, normalization is necessary to transform a given set of relations to a new set with a solid structure.

(C) A DBMS defines, creates, and maintains a database. 

(D) One of the advantages of databases is inconsistency avoidance.

二、問答題(共40分)

(1) A small computer has a floating point representation of real numbers with one sign bit, 5 exponent bits and 6 mantissa bits. 

(A) Please transfer (13.395) in decimal into the above floating point representation. (5 points)
(B) Please transfer a floating point number 110011011111 with the above representation into a real number in decimal with 3 digits of fractional parts. (5 points)
(2) The central processing unit (CPU) performs operations on data. Please list the three components of CPU and describe the functions of each component. (5points)
(3) Please describe the von Neumann model of modern computers. (5points)

(4) Please describe the bootstrap process.  (4points)

(5) Information security issues include protecting data from unauthorized access, damage, and change. Please describe the security goals and the security attack threatened each goal. (10points)
(6) Please define the following terms:

(A) Kernel (3points)      (B) Routing    (3 points)
三、程式設計題(共計30分，可使用BASIC、PASCAL、FORTRAN、C、C++或JAVA程式語言擇一作答)
(1) In the bubble sort, the list to be sorted is divided into two sublists – sorted and unsorted. The smallest element is bubbled up from the unsorted list and moved to the end of the sorted list, which is called a pass of bubble sort. The bubble sort requires n-1 pass to sort a list with n elements. 
(A) Illustrate how the bubble sort performs step by step on a small case with 5 numbers 25, 14, 38, 3, and 22.  (5 points)
(B) Write a procedure of bubble sort to sort n integers. (10 points)
(2) A binary tree is a tree in which no node can have more than two subtrees. The depth of a node in a tree is the hop count (length) of the path from it to the root. 
(A) Visit and list the nodes of the following binary tree from root R in breadth-first, preorder, inorder, and postorder traversal order, respectively. (4 points) 
(B) Write a procedure to list each node and its corresponding depth in a binary tree. (11 points)
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