I. Multiple Choice – 單選題 (40 points; 2 points/question)
____ 1. The program that controls the overall operation of the computer is the _____. 

       (A) operating system (B) controller (C) scheduler (D) graphical user interface (GUI)

____ 2. Which is not the disadvantage of the assembly language?   

       (A) It is difficult to create data. (B) It uses mnemonics
       (C) It allows only numeric memory address. (D) none of the above

____ 3. The operation "while (n > 3) print n" is a(n) ____ operation.
        (A) iterative (B) hierarchal (C) conditional (D) sequential

____ 4. ____ will occur when the number of bits represented an unsigned number in a computer is not enough.
(A) shuts down (B) overflow (C) overload (D) zeroflow

____ 5. Assume y = 2 and x = 1. Which of the following is true? 
     (A) x == 1 and y > 2 (B) x > 1 or y > 2 (C) not (x == 1 and y < 0) (D) x > 1 and y > 1

____ 6. Convert 110.1012 to its decimal representation.  (A) 5.5 (B) 6.625 (C) 5.875 (D) 5.625

____ 7. Which statement about registers is false? 

(A) A register is very fast memory location. (B) A register is given an address and not a name.

(C) Modern computers have dozens or hundreds of registers. (D) A register serves some special purpose.

____ 8. If a computer uses 8-byte cells, how many memory cells are there in a memory of 2 GB?

(A) 226 (B) 227 (C) 228 (D) 229
____ 9. The ____ is used to fetch, decode, and execute instructions. 
         (A) arithmetic/logic unit (ALU) (B) I/O controllers (C) control unit (D) memory

____ 10. BIOS is usually stored in ___.  (A) RAM (B) cache (C) ROM (D) hard disk

____ 11. The Windows' _____ standard allows to detect a new component automatically. 

(A) PCI (B) USB (C) Plug and Play (D) SCSI

____ 12. The data link layer protocols create the _____ message pipe, in which messages go in one end and always come out the other end correct and in the proper order.  
(A) high-quality (B) packet (C) fast (D) error-free

____ 13. ____ computing is the style of some nodes provides services and some nodes request services.
(A) remote (B) real-time (C) mobile (D) client-server

____ 14.  ____ is needed for a code of 100 instructions to run at a machine of 100 MIPS. 

(A)  100 ns (B) 1 µs (C) 10 µs (D) 1 ms

____ 15. A(n) ____ is a collection of documents interconnected by pointers called links.  

        (A) hypertext (B) transport (C) HTTP (D) FTP

____ 16. Convert 11210 to its hexadecimal representation. (A) 6016 (B) 7016 (C) 6416 (D) 7416
____ 17. Most wide area networks use a store-and-forward, ____ technology to deliver messages.  

        (A) virtual circuit (B) packet-switched  (C) Ethernet (D) data-link

____ 18. For a dial-up link, a ____ is used for a user to connect to ISP.  
(A) demodulator (B) encoder (C) modem (D) emulator

____ 19. What is the size for a 600x400 image with true color (24-bit per pixel)?

         (A) 72 x 104  Bytes (B) 144 x 104  Bytes (C) 288 x 104  Bytes (D) 576 x 104  Bytes 
____ 20. What device can connect individual LANs to a wide area network? 
(A) modem (B) bridge (C) router (D) hub

II. Questions and Answers – 問答題 (60 points)

1. (10%) Consider the following section of code:
main()

{

  int i = 0;

  int pid;

  while(i++ < 3) {

    if ((pid = fork()) > 0) 

      printf("In parent %d.\n", i);

    else {

      printf("In child %d.\n", i);

      exit(0);

    }

  }

}

(1) (5%) Assume that the fork() system call is successful. How many processes will be created when the code is executed? 
(2) (5%) What will be printed?

2. (10%) A node of a splay tree is defined as follows:

struct node {
int key, value;

  node *left, *right;

};

(1) (5%) Write the function to return the node in a splay tree with the greatest key.
(2) (5%) Lookup key in a splay tree, returning value if present, and null otherwise.  
3. (a) (5%) Consider the following recursive function. Rewrite it using iterative (nonrecursive) approach.

int sum(int n) {

if (n < 1) return 1;

return sum(n - 1) + sum(n - 2) + n;

}

(b) (5%) Consider the following function sum. Rewrite it as a recursive function.

int sum (int n) {

int i, sum = 1;

for (i = 1; i <= n; i++) sum *= sum + sum * i;

return sum;

}

4. (10%) Write a function binary(int n) that print the binary format of an non-negative integer n. For example, 123 = 11110112.
5. (10%) Write a function that passes n and a n by 3 array and randomly fill the array with the numbers from 1 to n where each number appears exactly three times.
6. (10%) Write a program that randomly selects a word from a list of words: filibuster, insipid, integrity, pandemic, tsunami, and wisdom and scramble it. For example, wisdom becomes msodiw.
