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實習一
實習目標：學習如何處理字串型態的資料。

實習範例：strlib.h函式庫包含一些有關處理字串型態資料的函式。我們將利用strlib.h函式庫中一些較基本的函式來撰寫一些較複雜的函式。

實習步驟：我們先提供下列五個函式的程式碼。


stringLength(s)
length of s
ithChar(s, i)

ith character in s
concat(s1, s2)

s1 and s2 concatenated end to end
charToString(ch)
one-character string containing ch
stringCompare(s1, s2)
integer indicating a string comparison

然後利用那五個函式來撰寫下列四個函式。

subString(s, p1, p2)

substring of s from p1 to p2
stringEqual(s1, s2)

TRUE if s1 and s2 are equal

findChar(ch, text, start)
index of the first occurrence of ch in text after start or –1 if not found
findString(s, text, start)
index of the first occurrence of s in text after start or –1 if not found
步驟一：MyStrlib.h：


/* File: MyStrlib.h */
#ifndef  _MyStrlib_h

#define  _MyStrlib_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: stringCompare */
int stringCompare(string s1, string s2);
/* Function: subString */
string subString(string s, int p1, int p2);
/* Function: stringEqual */
bool stringEqual(string s1, string s2);
/* Function: findChar */
int findChar(char ch, string text, int start);
/* Function: findString */
int findString(string s, string text, int start);
#endif

步驟二：輸入MyStrlib.c 之stringLength，ithChar，concat，charToString和stringCompare函式，並用Compile按鈕編譯後，再用Build按鈕產生執行檔：：

#include <stdio.h>

#include <stdlib.h>

#include <string.h>
#include “MyStrlib.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;

}

bool stringCompare(string s1, string s2)

{

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

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

exit(1);


  }

    return strcmp(s1, s2);

}

main()

{

string  s1, s2, s3, s4, s5, s6;

    s1 = concat("Computer ", "Science");

    s2 = concat("Information ", "Engneering");

    printf("length of %s = %d, length of %s = %d\n", 

        s1, stringLength(s1), s2, stringLength(s2));

    s3 = charToString(ithChar(s1, 1));


  s4 = charToString(ithChar(s2, 3));


  if (stringCompare(s3, s4) == 0) {



  printf("string %s is equal to string %s\n", s3, s4);

    } else {

        printf("string %s is not equal to string %s\n", s3, s4);


  }

    s5 = charToString(ithChar(s1, 1));


  s6 = charToString(ithChar(s2, 4));


  if (stringCompare(s5, s6) == 0) {



  printf("string %s is equal to string %s\n", s5, s6);

    } else {

        printf("string %s is not equal to string %s\n", s5, s6);


  }
}
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：請先自行試著撰寫MyStrlib.c 之subString函式，並用Compile按鈕編譯後，再用Build按鈕產生執行檔。實在不行，再參考下列程式碼：

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;

}

main() 
{
    printf(“subString(\“Computer\”, 0, 3) should be %s\n”, 

subString(“Computer”, 0, 3));

printf(“subString(\“Computer\”, -1, 3) should be %s\n”, 

subString(“Computer”, -1, 3));

printf(“subString(\“Computer\”, 4, 12) should be %s\n”, 

subString(“Computer”, 4, 12));

}
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。

步驟四：請先自行試著撰寫MyStrlib.c 之stringeEqual函式，並用Compile按鈕編譯後，再用Build按鈕產生執行檔。實在不行，再參考下列程式碼：
bool stringEqual(string s1, string s2)
{
if (s1 == NULL || s2 == NULL) {

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

exit(1);


  }

    return (stringCompare(s1, s2) == 0);

}
main()

{
string  s1, s2, s3, s4, s5, s6;

    s1 = concat("Computer ", "Science");

    s2 = concat("Information ", "Engneering");

    s3 = charToString(ithChar(s1, 1));


  s4 = charToString(ithChar(s2, 3));


  if (stringEqual(s3, s4)) {



  printf("string %s is equal to string %s\n", s3, s4);

    } else {

        printf("string %s is not equal to string %s\n", s3, s4);


  }

    s5 = charToString(ithChar(s1, 1));


  s6 = charToString(ithChar(s2, 4));


  if (stringEqual(s5, s6)) {



  printf("string %s is equal to string %s\n", s5, s6);

    } else {

        printf("string %s is not equal to string %s\n", s5, s6);


  }
}
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。
步驟五：請先自行試著撰寫MyStrlib.c 之findChar函式，並用Compile按鈕編譯後，再用Build按鈕產生執行檔。實在不行，再參考下列程式碼：


int findChar(char ch, string text, int start)
{
    int i, len;

if (text == NULL) {

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

exit(1);


  }

    if (start < 0) start = 0;

    len = stringLength(text);

    if (start > len) return –1;

    for (i = start; i < len – 1; i++) {

        if (ch == ithChar(text, i)) return i;

    }

    return –1;

}
main()

{
string  s;

    s = concat("Computer ", "Science");
    printf(“The character %c appear at the %dth position of %s\n”, 

‘m’, findChar(‘m’, s, 0), s);

    printf(“The character %c appear at the %dth position of %s\n”, 

‘S’, findChar(‘S’, s, 0), s);

    printf(“The character %c appear at the %dth position of %s\n”, 

‘m’, findChar(‘m’, s, -2), s);

    printf(“The character %c appear at the %dth position of %s \n”, 

‘m’, findChar(‘m’, s, 30), s);
}
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。
步驟六：請先自行試著撰寫MyStrlib.c 之findString函式，並用Compile按鈕編譯後，再用Build按鈕產生執行檔。實在不行，再參考下列程式碼：


int findString(string s, string text, int start)
{
    int i, len1, len2;

if (s == NULL || text == NULL) {

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

exit(1);


  }

    if (start < 0) start = 0;

    len1 = stringLength(text);

    if (start > len1) return –1;

    len2 = stringLength(s) - 1;

    for (i = start; i < len1 – 1; i++) {

        if (stringEqual(s, subString(text, i, i + len2))) return i;

    }

    return –1;

}
main()

{
string  s;

    s = concat("Computer ", "Science");
    printf(“The string %s appear at the %dth position of %s\n”, 

“mpu”, findString(“mpu”, s, 0), s);

    printf(“The string %s appear at the %dth position of %s\n”, 

“Sci”, findString(“Sci”, s, 0), s);

    printf(“The string %s appear at the %dth position of %s\n”, 

“mpu”, findString(“mpu”, s, -2), s);

    printf(“The string %s appear at the %dth position of %s\n”, 

“mpu”, findString(“mpu”, s, 30), s);
}
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。
實習練習：利用函式庫MyStrlib.h和MyStrlib.將下列函式
string replaceFirst(string str, string pat, string replace)

{
    string head, tail;  int pos;

    pos = findString(pat, str, 0);

    if (pos == -1) return str;

    head = subString(str, 0, pos - 1);

    tail = subString(str, pos + stringLength(pat), stringLength(str) - 1);

    return concat(concat(head, replace), tail);

}

改寫成

string replaceAll(string str, string pat, string replace);

這個函式將str中所有的pat都用replace取代。例如：


replaceAll(“beebee”, “e”, “o”);


將傳回 “booboo”。請自行設計一個主函式來測試這個函式。
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