I. Multiple Choice – 單選題 (40 points; 2 points/question)

____  1.  Which is an interpreted programming language?   (A) Java (B) C++ (C) C (D) PHP
____  2. ____ is a collection of programs that manage the resources of a computer and facilitate access to resources.
(A) System software (B) Assembler (C) Compiler (D) Interpreter 
_____ 3. Which program uses SMTP? (A) NotePad (B) Outlook Express (C) Photoshop (D) KKMan
_____ 4. When we use more bits to represent a floating-point number in computers, which of the following statements is incorrect?

(A) More truncation error can be represented.   (B) More precise number can be represented.

(C) Larger number can be represented.        (D) Smaller number can be represented.

_____ 5. What is the size for 3 minutes song sampled 5,000 times per second with the bit depth of 16?

         (A) 36 x 105  Bytes (B) 48 x 105  Bytes (C) 18 x 105  Bytes (D) 288 x 105  Bytes 
_____ 6. Convert 13.510 to its binary representation.  (A) 1100.10 (B) 1101.11 (C) 1011.11 (D) 1101.10
_____ 7. Convert 9610 to its hexadecimal representation. (A) 6016 (B) 7016 (C) 6416 (D) 7416
_____ 8. A memory unit is organized as a 2,048 x 2,048 two dimensional array. What is the size of MAR?

(A) 20 bits (B) 21 bits (C) 22 bits (D) 23 bits
_____ 9. In a machine language instruction operation code takes 7 bits. What is the maximum number of distinct operation codes that can be recognized and executed by the processor on this machine?

       (A) 8 (B) 16 (C) 128 (D) 256

_____ 10. The system boots from ____. (A) MBR (B) FAT (C) root folder (D) sector

_____ 11. ____ 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

_____ 12. Which is a non-preemptive operating system? (A) DOS (B) Mac OS (C) Linux (D) Unix
_____ 13. Which type of O.S. is used in mobile phones?  (A) real-time (B) embedded (C) compact (D) parallel

_____ 14. In the ____ topology, all nodes connected to a single shared communication line.

(A) star (B) bus (C) ring (D) helix

_____ 15. The ____ of a disk is the time for the beginning of the desired sector to rotate under the read/write head. 
(A) latency (B) transfer time   (C) frequency   (D) seek time

_____ 16. People connect to the Internet through a(n) ____.  (A) FTP (B) BBS (C) URL (D) ISP

_____ 17. ____ is a huge interconnected "network of networks".   (A) WAN (B) LAN (C) WWW (D) Internet 

_____ 18. The ____ layer protocols can be thought of as creating an error-free message pipe, in which messages go in one end and always come out the other end correct and in the proper order. 

        (A) application (B) data link (C) transport (D) physical
_____ 19. What device can connect two different LANs?   (A) modem (B) bridge (C) router (D) hub 
_____ 20. Which port does HTTP use? (A) 81 (B) 21 (C) 80 (D) 25

II. Questions and Answers – 問答題 (60 points)
1. (5%) Consider the following C code. The program is compiled into an executable code called 'Aloha'. Write the result after running it in the command line as follows: 
Aloha Jones Norah Winehouse Amy McLachlan Sarah
message (int i, int argc, char *args[]) {

  char hello[80];

  if (i % 2) strcpy(hello, "Hello, ");

  else strcpy(hello, "Aloha, ");

  strcat(hello, args[++i]);

  strcat(hello, " ");

  strcat(hello, args[--i]);

  strcat(hello, " ");

  if (++i > 0) strcat(hello, "!");

  else strcat(hello, ".");

  printf("%s\n", hello);

}

main (int argc, char *args[]) {

  int i;

  for (i = 0; i < argc; i++) message(++i, argc, args);

}
2. (7%) Write the result after executing the following program.
int func (int a, int b) {

  b *= 2;

  printf("a = %d, b = %d.\n", a, b);

  return (a – 2) * b--;

}

int sub  (int *a, int *b) {

  *a += 2;

  printf("a = %d, b = %d.\n", *a, *b);

  return --*a * ++*b;

}

main() {

  int x = 2, y = 3;

  x = func(y, y);

  printf("x = %d, y = %d.\n", x, y);

  y = sub(&x, &x);

  printf("x = %d, y = %d.\n", x, y);

}
3. (10%) A node of a ternary search tree is defined as follows:

struct node {

  char *data;

  node *left, *middle, *right;

};

(1) (7%) Write the function to calculate the height of this ternary search tree.

(2) (3%) If a ternary search tree has n elements, what are the maximum and minimum heights of the tree?
4. (a) (4%) Consider the following recursive function. Rewrite it using iterative (nonrecursive) approach.

int sum(int n) {

if (n < 1) return 1;

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

}

(b) (4%) 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 + i * i;

return sum;

}

5. (a) (5%) Write a function double factorial (int n) that returns n!.

(b) (5%) Write the main function that reads x and n and uses the above factorial function and calculate the following series: [image: image2.png]



6. (a) (5%) Write a function that pass a double array and its size and returns the maximum value of the array  elements.

(b) (5%) Write a function that pass an integer and return a value that reverses it. For example, 1234 is passed into the function and 4321 is returned.

7. (10%) Write a function that passes n and a n by n array and randomly fill the array with the pairs of numbers from 1 to n.
