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9

9–1

· · ·

int a[100]; · · · 100 int

a[0], a[1], ..., a[99]

int f[5] = {0, 1, 2, 3, 4};

· · · f[0]=0, f[1]=1, ...

int a[100] = {0}; · · · 0

0

double a[] = {2.0, 3e-2, -5.};

· · ·
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· · ·

char s[] = "abc";

· · · char

char s[4]={’a’, ’b’, ’c’, ’\0’};

—
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• 0

•

• [ ]

( )

•
@@
��

ANSI C99

int f(int size)

{

int a[size];

......

......

scanf("%d", &size);

double x[size];

......
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( 1)

( 2) malloc()

int f(int size)

{

int *a;

a = (int *) malloc(sizeof(int)*size);

......

int *x;

......

scanf("%d", &size);

x = (int *) malloc(sizeof(int)*size);

......

—
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9–2

& * (7.3 )

&v · · · v (≈ )

*p · · · p

p

—
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9–3 ,

•

(...... [ ] )

• p ++p

—
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• p int i p+i

p + i× sizeof( p )

@@
��

a[i] *(a+i)

p

p *(p +i)

p[i]

• p q p-q p

q

q p ( )
sizeof( p )

—
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9. 1 ( )

[motoki@x205a]$ nl pointer-arithmetic-Kelley.c

1 #include <stdio.h>

2 int main(void)

3 {

4 double a[2], *p, *q;

5 p = a;

6 q = p+1; /* */

7 printf("%d\n", q-p); /* */

8 printf("%d\n", (int)q - (int)p); /* */

9 return 0;

10 }

[motoki@x205a]$ gcc pointer-arithmetic-Kelley.c

[motoki@x205a]$ ./a.out

1

8
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[motoki@x205a]$
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•

1© s[i] *(s+i)

(s char )

2© p *(p+i)

p[i]

—
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9. 2 ( ) 7.4 sum

14 double sum(double a[], int size)
15 {
16 int i;
17 double sum=0.0;

18 for (i=0; i < size; ++i)
19 sum += a[i];
20 return sum;
21 }

14 double sum(double a[], int size)
15 {
16 int i;
17 double sum=0.0;

18 for (i=0; i < size; ++i)
19 sum += *(a+i);
20 return sum;
21 }
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14 double sum(double a[], int size)

15 {

16 int i, *p;

17 double sum=0.0;

18 for (p=a; p < &a[size]; ++p)

19 sum += *p;

20 return sum;

21 }

9. 3 (Quicksort;

7.3 Quicksort

( from to)

7.3
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( ) quicksort( )

main( ) quicksort( )

quicksort(a, &a[0], &a[SIZE-1]);

quicksort(&a[0], &a[SIZE-1]);

quicksort( ) ...

void quicksort(int *from, int *to);

quicksort( ) partition( )

partition( )

partition( ) ...

int *partition(int *from, int *to);

—
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( )

[motoki@x205a]$ nl pointer-quicksort-3.c

1 #include <stdio.h>

2 #include <stdlib.h> /* ...*/

3 #define SIZE 100

4 #define WIDTH 10

5 #define TRUE 1

6 void set_an_array_random(int a[], int size);

7 void pretty_print(int a[], int size);

8 void quicksort(int *from, int *to);

9 int *partition(int *from, int *to);

10 int main(void)

11 {

12 int a[SIZE], seed;
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13 printf("Input a random seed (0 - %d): ", RAND_MAX);

14 scanf("%d", &seed);

15 srand(seed);

16 set_an_array_random(a, SIZE);

17 printf("\nbefore sorting:\n");

18 pretty_print(a, SIZE);

19 quicksort(&a[0], &a[SIZE-1]);

20 printf("\nafter sorting:\n");

21 pretty_print(a, SIZE);

22 return 0;

23 }

24 /********************************************************

25 /* ... */
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26 /*------------------------------------------

27 /* ( ) x : int

28 /* size : int x

29 /* ( ) :

30 /* ( ) : x[0] x[size-1] 0 999 ...

31 /*

32 /********************************************************

33 void set_an_array_random(int x[], int size)

34 {

35 int i;

36 for (i=0; i<size; ++i)

37 x[i] = rand() % 1000;

38 }

39 /********************************************************

40 /* ... */
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41 /*------------------------------------------

42 /* ( ) x : int

43 /* size : int x

44 /* ( ) :

45 /* ( ) : x[0] x[size-1] ...

46 /* 7 ...

47 /* 1 WIDTH ...

48 /*

49 /********************************************************

50 void pretty_print(int x[], int size)

51 {

52 int i, count=1;

53 for (i=0; i<size; ++i, ++count) {

54 printf("%7d", x[i]);

55 if (count >= WIDTH) {

56 printf("\n");



918

57 count = 0;

58 }

59 }

60 if (count > 1)

61 printf("\n");

62 }

63 /********************************************************

64 /* ... */

65 /*------------------------------------------

66 /* ( ) from : int

67 /* to : int

68 /* ( ) :

69 /* ( ) : quicksort

70 /* *from,*(from+1),*(from+2), ..., *to

71 /*

72 /********************************************************
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73 void quicksort(int *from, int *to)

74 {

75 int *pivot_pointer;

76 if (from < to) {

77 pivot_pointer = partition(from, to); /*

78 quicksort(from, pivot_pointer - 1);

79 quicksort(pivot_pointer + 1, to);

80 }

81 }

82 /********************************************************

83 /* quicksort ... */

84 /* (quicksort ) */

85 /*------------------------------------------

86 /* ( ) from : int

87 /* to : int (> from)
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88 /* ( ) : ...*/

89 /* ( ( ) pivot_pointer)*/

90 /* ( ) : *from,*(from+1), ..., *to

91 /* max*from,...,*(pivot_point-1) <= *pivot_point

92 /* *pivot_point < min*(pivot_point+1),...,*to

93 /*

94 /********************************************************

95 int *partition(int *from, int *to)

96 {

97 int pivot;

98 pivot = *from; /* */

99 while (TRUE) { /* */

100 for ( ; from<to && *to>pivot; --to)

101 ;

102 if (from == to) {

103 *from = pivot;
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104 return from;

105 }

106 *from = *to;

107 for ( ; from<to && *from<=pivot; ++from)

108 ;

109 if (from == to) {

110 *to = pivot;

111 return to;

112 }

113 *to = *from;

114 }

115 }
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&

$

%

—
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9–4 ,

(1.4.7 )

• char

• ’\0’
@@
��

( ) ≥ ( )
0 1 2 3 4 5 6

’s’ ’t’ ’r’ ’i’ ’n’ ’g’ ’\0’ · · ·

• 2

• char

char s[]="string";

( )

char s[]={’s’,’t’,’r’,’i’,’n’,’g’,’\0’};
—
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•

@@
��

char *p="abc";

"abc"[1] *("abc"+2)

• 2 :
char *p="abc"; · · · p

@@
��

p ”abc”

char a[]="abc"; · · · a

• ’\0’

[ ]

•
@@
��

4.7
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9. 4 ( ) 10 w

1 80 w

C

( )

w






1© 1 ,

2© 1 w ,

3© 1

—
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( )

w






1© 1 ,

2© 1 w ,

3© 1

• 1

fgets()

(=⇒ 4.7 )

•

strstr()

• w

strlen()

•

toupper()
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( )






w char word[ ]

w

char WORD[ ]

1 char line[ ]

1

remaining seq

,






=⇒=⇒=⇒ =⇒=⇒=⇒

( )
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[motoki@x205a]$ nl toupper-some-words-in-sentences.c Enter

1 /* 10 w 1 80 */

2 /* w */

3 /* C */

4 /* ( */

5 /* ) */

6 #include <stdio.h>

7 #include <string.h>

8 #include <ctype.h>

9 int main(void)

10 {

11 char word[11], WORD[11], line[82], *remaining_seq;

12 int word_length, i; /* 1 */

13 /* 80 + +’\0’ */

14 scanf("%10s", word); /* */
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15 word_length=strlen(word);

16 for (i=0; i<word_length; i++)

17 WORD[i]=toupper(word[i]);

18 WORD[word_length]=’\0’;

19 printf(" %s \n", word);

20 while (fgets(line, 82, stdin)!=NULL) { /* 1 ...*/

21 remaining_seq = line;

22 while ((remaining_seq=strstr(remaining_seq, word))

!=NULL) {

23 for (i=0; i<word_length; i++)

24 remaining_seq[i]=WORD[i];

25 remaining_seq += word_length;

26 }

27 printf(" %s", line);

28 }

29 return 0;

30 }
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[motoki@x205a]$

—
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[motoki@x205a]$ gcc toupper-some-words-in-sentences.c Enter

[motoki@x205a]$ cat toupper-some-words-in-sentences.data Enter

language

------

Why C?

------

C is a small language. And small is beautiful in programming.

C has fewer keywords than Pascal, where they are known as

reserved words, yet it is arguably the more powerful language.

C gets its power by carefully including the right control

structures and data types and allowing their uses to be nearly

unrestricted where meaningfully used. The language is readily

learned as a consequence of its functional minimality. C is

the native language of UNIX, and UNIX is a major interactive

operating system on workstation, servers, and mainframes.

Also, C is the standard development language for personal

computers. Much of MS-DOS and OS/2 is written in C. Many

windowing packages, database programs, graphics libraries, and

other large-application packages are written in C.

(A.Kelly&I.Pohl, "A Book on C" 4th ed., Addison-Wesley, 1998.)

[motoki@x205a]$ ./a.out <toupper-some-words-in-sentences.data Enter
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language

------

Why C?

------

C is a small LANGUAGE. And small is beautiful in programming.

C has fewer keywords than Pascal, where they are known as

reserved words, yet it is arguably the more powerful LANGUAGE.

C gets its power by carefully including the right control

structures and data types and allowing their uses to be nearly

unrestricted where meaningfully used. The LANGUAGE is readily

learned as a consequence of its functional minimality. C is

the native LANGUAGE of UNIX, and UNIX is a major interactive

operating system on workstation, servers, and mainframes.

Also, C is the standard development LANGUAGE for personal

computers. Much of MS-DOS and OS/2 is written in C. Many

windowing packages, database programs, graphics libraries, and

other large-application packages are written in C.

(A.Kelly&I.Pohl, "A Book on C" 4th ed., Addison-Wesley, 1998.)

[motoki@x205a]$

—
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• 2 char

8.2 (main)

/* name[k] */

char name[][15]={ /* =k */

"Illegal month",

"January", "February", "March",

"April", "May", "June",

"July", "August", "September",

"October", "November", "December"

};

( )
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/* name[k] */

char *name[]={ /* =k */

"Illegal month",

"January", "February", "March",

"April", "May", "June",

"July", "August", "September",

"October", "November", "December"

};

Illegal month \0

January \0

February \0

December \0

name

—
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9–5

(3.8 )

• a k1×k2× · · · ×kn

a[k1][k2] · · · [kn]

•

int num[12]={31, 28, 31, 30, 31, 30,

31, 31, 30, 31, 30, 31};

char tab[2][3]={{1,2,3}, {4,5,6}};

1 0 1

2 0 1 2 0 1 2

tab 1 2 3 4 5 6
︸ ︷︷ ︸

tab[0]
︸ ︷︷ ︸

tab[1]
—
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C

1 1 2

2 1 3 . . . . . . . . .

@@
��

9. 5 (2 ) int a[3][5]; [ ]

( ) int (a[3])[5];

a a[0] a[2] a[0] a[2]

int 1

1 0 1 2

2 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

a
︸ ︷︷ ︸

1

a[0]

︸ ︷︷ ︸

1

a[1]

︸ ︷︷ ︸

1

a[2]
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





• 1

• C 1

[ 1 ]

@@
��

A

A[0] &A[0]

—
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9. 6 ( ) int a[3][5]; 2

a a[0] &a[0]

a[0] a[0][0] &a[0][0]

a[1] a[1][0] &a[1][0]

a[2] a[2][0] &a[2][0]

a

a[0]

a[1]

a[2]

¼ � � � � � � � � � 	 
 � � � �Î 
 � � � � � � � � � � � � �
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9. 7 ( )

int a[3][5];

2
a[i][j]

(*(a+i))[j]

*(a[i]+j)

*(*(a+i)+j)







· · ·













1

A[i] *(A+i)













*(&a[0][0]+5*i+j) · · · ( )

—
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1

9. 8 ( ) 1

int a[3]={ a[0] , . . . , a[2] );

a[0] a[2] int

5 int

int a[3][5]={ a[0] , . . ., a[2] );

int a[3][5]={{a[0][0] , . . ., a[0][4] },

{a[1][0] , . . ., a[1][4] },

{a[2][0] , . . ., a[2][4] }

};

0

1

—


