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實習二
實習目標：1.學習如何使用虛擬碼以漸進的方式開發程式。

2.學習如何使用模組的方式開發程式。

實習範例：我們將撰寫一個將English轉換成Pig Latin的程式。

實習步驟：這個程式將由三個模組所組成。


1. main.c: 主模組
2. strlib.h strlib.c: 處理字串的模組
3. scanner.h scnner.c: 分字的模組

請依照下列步驟進行，並更正其中之錯誤。
步驟一：輸入主模組main.c之虛擬碼：


main()
{

    Read in a line of text from the user.

    Translate the line of text into Pig Latin.

}
步驟二：將主模組main.c之虛擬碼轉換成C程式碼：

#include  <stdio.h>

#include  <stdlib.h>

typedef  char  *string;
string getLine()

{

    string s;

    s = malloc(128);

    return gets(s);

}

void translateLine(string line)
{

    printf(“%s\n”, line);

}

main()
{

    string  line;

    printf(“Enter a line: ”);

    line = getLine();

    translateLine(line);

}

測試：檢查輸出是否有任何錯誤。

除錯：如果有任何錯誤，使用除錯功能除錯。

步驟三：輸入主模組translateLine之虛擬碼：

void translateLine(string line)
{

    Divide the line into words.

    Translate each word into Pig Latin.

    Display each translated word.

    Display a newline to complete the line.

}

將它轉換成

void translateLine(string line)
{

    while (there are any words left on the line) {

        Get the next word.

        Translate that word into Pig Latin.

        Display the translated word.

    }

    Display a newline to complete the line.

}
再將它轉換成
void translateLine(string line)
{

   while (there are any tokens left on the line) {

      Get the next token.

      if (the token is a regular English word) {

         Replace the token by is Pig Latin translation.

      }

      Display the token.

   }

   Display a newline to complete the line.

}
步驟四：輸入模組strlib.h 和strlib.c：
/* File: strlib.h */
#ifndef  _strlib_h

#define  _strlib_h
typedef  enum  { TRUE, FALSE }  bool;

typedef  char  *string;
/* Function: stringLength */ 
int stringLength(string s);
/* Function: ithChar */
char ithChar(string s, int i);
/* Function: concat */
string concat(string s1, string s2);
/* Function: charToString */
string charToString(char ch);
/* Function: subString */
string subString(string s, int p1, int p2);
#endif

/* File: strlib.c */
#include <stdio.h>

#include <stdlib.h>

#include <string.h>
#include “strlib.h”
int stringLength(string s)
{
    if (s == NULL) {

printf(“Error: NULL string passed to stringLength.\n”);

exit(1);




  }

    return strlen(s);

}
char ithChar(string s, int i)

{

  int  len;

if (s == NULL) {

printf(“Error: NULL string passed to ithChar.\n”);

exit(1);


  }

    len = stringLength (s);

    if (i < 0 || i > len) {

printf(“Error: Index outside of string range in ithChar.\n”);

exit(1);

    }

    return s[i];

}
string concat(string s1, string s2)

{

    string  s;

    int  len1, len2;

if (s1 == NULL || s2 == NULL) {

printf(“Error: NULL string passed to concat.\n”);

exit(1);


  }
    len1 = stringLength(s1);

    len2 = stringLength (s2);

    s = malloc(len1 + len2 + 1);

    if (s == NULL) {

        printf(“Error: No memory available.\n”);

        exit(1);

    }

    strcpy(s, s1);

    strcpy(s + len1, s2);

    return s;
}

string charToString(char ch)

{

    string s;

s = malloc(2);

s[0] = ch;

s[1] = ‘\0’;

return s;

}

string subString(string s, int p1, int p2)
{

    string result;

    int len, i;

if (s == NULL) {

printf(“Error: NULL string passed to subString.\n”);

exit(1);


  }

if (p1 > p2) {

printf(“Error: p1 should be less than or equal to p2 in subString.\n”);

exit(1);


  }
    len = stringLength(s);

if (p1 < 0) p1 = 0;

if (p2 >= len) p2 = len - 1;

result = concat(“”, charToString(ithChar(s, p1)));

    for (i = p1+1; i <= p2; i++) {

        result = concat(result, charToString(ithChar(s, i)));

    }

    return result;

}
步驟五：輸入模組scanner.h 和scanner.c：


/* File: scanner.h */
#ifndef  _scanner_h

#define  _scanner_h
/* Function: initScanner */ 
void initScanner(string line);
/* Function: getNextToken */
string getNextToken(void);
/* Function: stEndOfLine */
bool atEndOfLine(void);
#endif
/* File: scanner.c */
#include  <stdio.h>

#include  <ctype.h>

#include  <stdlib.h>

#include  “strlib.h”
#include  “scanner.h”
static string buffer;

static int buflen;

static int cpos;

void initScanner(string line)

{

    buffer = line;

    buflen = stringLength(buffer);

    cpos = 0;

}

string getNextToken(void)

{

    char  ch;

    int  start;

    if (cpos >= buflen) {

        printf(“Error: No more tokens”);

        exit(1);

    }

    ch = ithChar(buffer, cpos);

    if (isalnum(ch)) {

        start = cpos;

        while (cpos < buflen && isalnum(ithChar(buffer, cpos))) {

            cpos++;

        }

        return subString(buffer, start, cpos – 1);

    } else {

        cpos++;

        return charToString(ch);

    }

}

bool atEndOfLine(void)

{

    return cpos >= buflen;

}

步驟六：將主模組translateLine之虛擬碼轉換成C程式碼：
#include  <ctype.h>
#include  “strlib.h”
#include  “scanner.h”
bool isLegalWord(string token)
{

    int  i;
    for (i = 0; i < stringLength(token); i++) {

      if (!isalpha(ithChar(token, i))) return FALSE; 

    }

    return TRUE;
}

string translateWord(string token)
{

    printf(“translateWord: %s\n”, token);

return token;
}
void translateLine(string line)
{

   string  token;

   initScanner(line);

   while (!atEndOfLine( )) {

      token = getNextToken( );

      if (isLegalWord(token)) token = translateWord(token); 

      printf(“%s”, token);

   }

   printf(“\n”);

}
測試：檢查輸出是否有任何錯誤。

除錯：如果有任何錯誤，使用除錯功能除錯。
步驟七：輸入主模組translateWord之虛擬碼：

string translateWord(string word)
{

   Find the position of the first vowel.

   if (the vowel appears at the beginning of the word) {

      return the word concatenated with “way”.

   } else {

      head = extract the initial consonant substring.

      tail = extract the rest substring.

      Return the tail, concatenated with head,

         concatenated with “ay”.

   }

}
步驟八：將主模組translateWord之虛擬碼轉換成C程式碼：

bool isVowel(char ch)
{

   switch (tolower(ch)) {

      case ‘a’: case ‘e’: case ‘i’: case ‘o’: case ‘u’:

         return TRUE;

      default:

         return FALSE;

   } 

}
int findFirstVowel(string word)
{

   int  i;

   for (i = 0; i < stringLength(word); i++) {

      if (isVowel(ithChar(word, i))) return i; 

   }

   return -1;

}
string translateWord(string word) {
   int  vp;    string  head, tail;

   vp = findFirstVowel(word);

   if (vp == -1) {

      return word;

   } else if (vp == 0) {

      return concat(word, “way”);

   } else {

      head = subString(word, 0, vp – 1);

      tail = subString(word, vp, stringLength(word) – 1);

      return concat(tail, concat(head, “ay”));

   }

}
實習練習：模組scanner.c中的getNextToken將一串連續的英文字母或數字看成是一個合法的英文字彙。請將之改寫成只有將一串連續的英文字母看成是一個合法的英文字彙，將一串連續的或數字看成是一個合法的數字。例如：原來將 “abc23” 看成一個token，現在將它看成兩個token。只有英文字做轉換，數字不用做轉換。所以，“abc23”將轉換成 “abcway” 和 “23” 。
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