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/*
/*

sortl.c
Aut hor: Bob Donder o

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <assert. h>

/*

static void insertionSort(double *pdNunbers, int iCount)

/*

Sort pdNunbers[O0..i Count-1] in ascending order. */

int il;
int i2;
doubl e dTenp;

assert (pdNurbers !'= NULL);

for (il =1; il < iCount; il++)
for (i2 =1i1; i2>0; i2--)
i f (pdNunmbers[i2] < pdNunbers[i2-1])
{

dTenp = pdNunbers[i 2];
pdNunbers[i 2] = pdNunbers[i2-1];
pdNumber s[i 2-1] = dTenp;

Read numbers fromstdin, and wite themin ascending order to
stdout. Return O if successful, or EXIT FAILURE if stdin contains

a non- nunber. */

int mai n(voi d)

{

enum { ARRAY_LENGTH = 10};

doubl e adNunmber s[ ARRAY_LENGTH] ;

int iCount;
doubl e dNunber;
int i;

i nt i Scanf Ret;

/* Read the nunbers into an array. */
for (iCount = 0; iCount < ARRAY_LENGTH; i Count ++)
{

i ScanfRet = scanf("%f", &Nunber);

if (iScanfRet == 0)

fprintf(stderr, "Non-nunber in stdin\n");
exi t (EXI T_FAI LURE) ;

}
if (iScanfRet == ECF)
br eak;
adNunber s[i Count] = dNunber

}

/* Sort the array. */
i nsertionSort(adNunbers, i Count);

*/
*/
*/
*/

*/
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64:

65: /* Wite the nunbers fromthe array. */
66: for (i =0; i < iCount; i++)

67: printf("%\n", adNunbers[i]);

68:

69: return O;

70: }
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/* sort2.c
/* Aut hor: Bob Dondero

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <assert. h>

/* Sort pdNunbers[O0..iCount-1] in ascending order. */

static void insertionSort(double *pdNunbers, int iCount)

{

int il;
int i2;
doubl e dTenp;

assert (pdNurbers !'= NULL);
for (il =1; il < iCount; il++)
for (i2 =1i1; i2>0; i2--)
i f (pdNunmbers[i2] < pdNunbers[i2-1])
{
dTenp = pdNunbers[i 2];

pdNunbers[i 2] = pdNunbers[i2-1];
pdNumber s[i 2-1] = dTenp;

/* The first nunber in stdin should be an integer which is a count of

*/
*/
*/
*/

*/

how many nunbers follow in stdin. Read that integer. Then read the

nunbers fromstdin, and wite themin ascending order to stdout.
Return 0 if successful, or EXIT FAILURE if stdin contains a
non- nunber. */

i nt mai n(voi d)

{
int iCount;
int i ArraylLength;
doubl e dNunber;
int i;
i nt i Scanf Ret;

/* Read the integer that specifies how many nunbers follow */
i ScanfRet = scanf("%l", & ArraylLength);
if ((iScanfRet !=1) || (iArrayLength < 0))

fprintf(stderr, "Ilnproper nunber count\n");
exi t (EXI T_FAI LURE)

}

/* Create an array with the specified nunber of elenents. */
doubl e adNunbers[i ArraylLengt h] ;

/* Read the nunbers into the array. */
for (iCount = 0; iCount < iArraylLength; i Count++)
{

i ScanfRet = scanf ("% f", &dNumber);

if (iScanfRet == 0)
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64 {

65: fprintf(stderr, "Non-nunmber in stdin\n");
66: exi t (EXI T_FAI LURE)

67: }

68: if (iScanfRet == EOF)

69: br eak;

70: adNunber s[i Count] = dNunber;

71. }

72:

73: /* Sort the array. */

74. i nsertionSort(adNunbers, i Count);

75:

76: /* Wite the nunbers fromthe array. */
77 for (i =0; i < iCount; i++)

78: printf("%\n", adNunbers[i])

79:

80: return O;

81: }

82:

I B e e T
84:

85: /* Sanple build:

86:

87: $ gcc217 sort2.c

88: sort2.c: In function 'main’:

89: sort2.c:57:4: warning:

90: | SO C90 forbids variable Iength array ' adNumbers’ [-WI a]
91: doubl e adNumber s[i ArraylLengt h];

92: A

93: sort2.c:57:4: warning:

94: | SO C90 forbids mixed declarati ons and code

95: [-Wlecl aration-after-statenment]

96:

97: */
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Dynamic Memory Management for Elementary Types

int *pi;

/* pi = (int*)malloc(4); */

pi = (int*)malloc(sizeof (int));

/* pi = (int*)malloc(sizeof (*pi)); */
*pi = 5;

free(pi);

Dynamic Memory Management for Arrays

int *pi;

/* pi = (int*)malloc(20); */

/* pi = (int*)malloc(5 * sizeof (int)); */
/* pi = (int*)malloc(5 * sizeof (*pi)); */
/* pi = (int*)calloc(5, 4); */

pi = (int*)calloc (5, sizeof (int));

/* pi = (int*)calloc(5, sizeof (*pi)); */
*(pi + 2) = 5;

pil3] = 6;

free(pi);

Dynamic Memory Management for Structures

struct Location {int iLat; int iLon;};
struct Location *psLoc;

psLoc = (struct Location*)malloc(sizeof (struct Location));
/* psLoc = (struct Location*)malloc (sizeof (*psLoc)); */

(*psLoc) .iLat = 41;
psLoc->iLlon = 74;

free (psLoc) ;

Changing the Size of a Dynamically Allocated Array

int *pi;

pi = (int*)calloc (5, sizeof (int));

éi = (int*)realloc(pi, 3 * sizeof(int));
pi = (int*)realloc(pi, 10 * sizeof (int));
%;ée(pi);

Copyright © 2008 by Robert M. Dondero, Jr.
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/* sort3.c
/* Aut hor: Bob Dondero

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <assert. h>

/* Sort pdNunbers[O0..iCount-1] in ascending order. */

static void insertionSort(double *pdNunbers, int iCount)

{

int il;
int i2;
doubl e dTenp;

assert (pdNurbers !'= NULL);
for (il =1; il < iCount; il++)
for (i2 =1i1; i2>0; i2--)
i f (pdNunmbers[i2] < pdNunbers[i2-1])
{
dTenp = pdNunbers[i 2];

pdNunbers[i 2] = pdNunbers[i2-1];
pdNumber s[i 2-1] = dTenp;

/* The first nunber in stdin should be an integer which is a count of

*/
*/
*/
*/

*/

how many nunbers follow in stdin. Read that integer. Then read the

nunbers fromstdin, and wite themin ascending order to stdout.
Return 0 if successful, or EXIT FAILURE if stdin contains a
non- nunber. */

i nt mai n(voi d)

{
doubl e *pdNunbers;
int iCount;
int i ArrayLengt h;
doubl e dNunber;
int i;
i nt i Scanf Ret ;

/* Read the integer that specifies how many nunbers follow */
i Scanf Ret = scanf("%", & ArraylLength);
if ((iScanfRet !=1) || (iArrayLength < 0))

fprintf(stderr, "Inproper nunber count\n");
exi t (EXI T_FAI LURE)

}

/* Create an array with the specified nunber of elenents. */
pdNunmbers = (doubl e*)cal l oc((size_t)i ArrayLength, sizeof(double));
i f (pdNumbers == NULL)

fprintf(stderr, "Cannot allocate nenory\n");
exi t (EXI T_FAI LURE) ;
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64:

65: /* Read the nunbers into the array. */
66: for (iCount = 0; iCount < iArraylLength; i Count++)
67: {

68: i ScanfRet = scanf("%f", &dlNunber);
69: if (iScanfRet == 0)

70: {

71: fprintf(stderr, "Non-nunber in stdin\n");
72: exi t (EXI T_FAI LURE)

73: }

74. if (iScanfRet == EOF)

75: br eak;

76: pdNunber s[i Count] = dNunber;

77: }

78:

79: /* Sort the array. */

80: i nsertionSort (pdNunbers, i Count);

81:

82: /* Wite the nunbers fromthe array. */
83: for (i =0; i < iCount; i++)

84: printf("%\n", pdNunbers[i]);

85:

86: /* Free the array. */

87: free(pdNunbers);

88:

89: return O;

90: }
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/* ____________________________________________________________________ */
/* sort4d.c x|
/* Aut hor: Bob Dondero * [
| ® o o o o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o - */

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i ncl ude <assert. h>

% o e o L L e e e e e e e e e e e e e e e e e e e e emeaaas * [

/* Grow the nmenory chunk pointed to by pdChunk so it can store
UArrayLength el enents of type double. Return the address of
the new nenory chunk. */

static double *grow doubl e *pdChunk, size_t uArraylLength)

{
doubl e * pdNewChunk;

assert (pdChunk != NULL);

pdNewChunk =

(doubl e*)real | oc(pdChunk, uArraylLength * sizeof (double));
i f (pdNewChunk == NULL)
{

fprintf(stderr, "Cannot allocate nmenory\n");
exit (EXI T_FAI LURE)

}
return pdNewChunk

/* Sort pdNunbers[O0..uCount-1] in ascending order. */

static void insertionSort(doubl e *pdNunbers, size t uCount)
{

size_t ul;

size t uz;

doubl e dTenp;

assert (pdNurbers !'= NULL);

for (ul = 1; ul < uCount; ul++)
for (u2 = ul; u2 > 0; u2--)
i f (pdNumbers[u2] < pdNumbers[u2-1])

dTenp = pdNunbers[u2];
pdNunber s[ u2] = pdNunbers[u2-1];
pdNumber s[ u2- 1] = dTenp;

/* Read nunbers fromstdin, and wite themin ascending order to
stdout. Return O if successful, or EXIT FAILURE if stdin contains
a non- nunber. */

int mai n(voi d)

{
const size_t | N TIAL_ARRAY LENGTH = 2;
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64 const size t ARRAY GROMH FACTOR = 2;

65:

66: doubl e *pdNunbers;

67: size_t uCount;

68: size_t uArraylLengt h;

69: doubl e dNunber;

70: size t u;

71. i nt i ScanfRet;

72:

73: /* Create a small array. */

74: uArrayLength = I NI TI AL_ARRAY_LENGTH;

75: pdNunbers = (doubl e*)cal | oc(uArraylLength, sizeof (double));
76: i f (pdNumbers == NULL)

77:

78: fprintf(stderr, "Cannot allocate nmenory\n");
79: exit (EXI T_FAI LURE) ;

80: }

81:

82: /* Read the nunbers into the array, expanding the size of the
83: array as necessary. */

84: for (uCount = 0; ; uCount++)

85: {

86: i ScanfRet = scanf("%f", &dlNunber);

87: if (iScanfRet == 0)

88: {

89: fprintf(stderr, "Non-nunber in stdin\n");
90: exit (EXI T_FAI LURE) ;

91: }

92: if (iScanfRet == EOF)

93: br eak;

94. i f (uCount == uArraylLength)

95: {

96: UArraylLength *= ARRAY_CRONMH_FACTOR;

97: pdNunmbers = grow( pdNunbers, uArraylength);
98: }

99: pdNunber s[ uCount] = dNunber;

100: }

101:

102: /* Sort the array. */

103: i nsertionSort (pdNunbers, uCount);

104:

105: /* Wite the nunbers fromthe array. */

106: for (u=0; u < uCount; u++)

107: printf("%\n", pdNunbers[u]);

108:

109: /* Free the array. */

110: free(pdNunbers);

111:

112: return O;

113: }
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