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/*

* Bamarme 1.5. IlaHE KOOPOMHATE BEPIMH HEKOTOPOI'O TPEYIOJBHMKA M KOOPIMHATE

* HEeKOTOPpOM TOYKM BHYTPM HEro. HaluTiu pacCTOsSHME OT STOM TOYKM 1O Oiumxanielt

* CTOPOHE TPEYIOJIBHMUKA.

*/

#include <stdio.h>
#include <math.h>

typedef struct _Point {
double x;
double vy;

} point, *pointptr;

point Pt, VtPtl, VtPt2, VtPt3;

double GetDistance (pointptr Pt0, pointptr Ptl, pointptr Pt2);

int main ()

{

double dist, minl, min2;

fputs ( "Enter point x coordinate: ", stdout) ;

scanf ("%If", &Pt.x);

fputs ( "Enter point y coordinate: ", stdout) ;
(

scanf ("%If", &Pt.vy);

fputs (" \nEnter vertex 1 x coordinate: ", stdout) ;
scanf ("%If", &VtPtl.x);
fputs ("Enter vertex 1 y coordinate: ", stdout) ;

(

scanf ("%If", &VtPtl.y);

fputs ("Enter vertex 2 x coordinate: ", stdout) ;
scanf ("%If", &VtPt2.x) ;
fputs ("Enter vertex 2 y coordinate: ", stdout) ;
scanf ("%If", &VtPt2.vy);
fputs ("Enter vertex 3 x coordinate: ", stdout) ;
scanf ("%If", &VtPt3.x);
fputs ("Enter vertex 3 y coordinate: ", stdout) ;
(

scanf ("%If", &VtPt3.vy);

dist = GetDistance(&Pt, &VtPtl, &VtPt2);
minl = GetDistance (&Pt, &VtPtl, &VLPt3);
min2 = GetDistance (&Pt, &VtPt2, &VLPt3);
if ( minl < dist )

dist = minl;
if ( min2 < dist )

dist = min2;

printf ("\nDistance from point (%.3If,%.3If) to the closest side of the triangle: %.31f\n",
Pt.x, Pt.y, dist);

return 0O;
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/* Calculates distance between a point Pt0 and a line (designated by two
* points Ptl and Pt2 it passes through) */
double GetDistance (pointptr Pt0, pointptr Ptl, pointptr Pt2)

{
double X2MinusX1l, Y2MinusYl;

X2MinusXl = Pt2->x - Ptl->x;
Y2MinusY1l = Pt2->y - Ptl->vy;
return
fabs( ( PtO-»>x - Ptl->x ) * Y2MinusYl - ( PtO->y - Ptl->y ) * X2MinusXl ) /
sgrt (Y2MinusY1*Y2MinusY1l + X2MinusX1*X2MinusX1l) ;
}
/*
* Local variables:
* compile-command: "gcc -Im 1_05.c && ./a.out <<< \"1.6 1 1 0 1 3 3 0O\""
* End:
*/
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/*
* Bamanme 1.16. (CocTaBuUTE MOPOLENypRYy IOCTPOEHMS CTPOKM CHMMBOJIOB, SBJISKIENCS

* BanmMchi 3a0aHHOI'O YMCjIa B HECATUYHOM CHUCTEME CYMCIIEHMUS; CTPpOKa [ILOOJIXHA
* comepxarThs 3adlJaHHOEe 4YMCJIO CHMMBOJIOB IIOCJTIE 3arsiTon.

*/

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

#define DECIMAIL_POINT r
#define MEM CHUNK_SIZE 16

char *ftoa(double num, unsigned DecimalPlaces);

int main()

{
double num;
int dp;
char *str;

fputs ("Enter a FP number: ", stdout) ;

scanf ("%If", &num) ;

fputs ( "Enter number of decimal places: ", stdout) ;
(

scanf ("%u", &dp);

if ( !(str = ftoa(num, dp)) ) {
puts ( "Error converting the number.") ;
return -1;

}
puts (str) ;

return O;

int CheckBufferSize(char **str, int *len, int cur);
char* strrev(char *str, unsigned n);

char *ftoa(double num, unsigned DecimalPlaces)
{

char *str;

int len, 1, sgn;

double IntPart, FracPart;

/* Allocate initial memory chunk */

if ( !(str = (char *) malloc (MEM_CHUNK_SIZE)) )
return NULL;

len = MEM_CHUNK_SIZE;

1 = 0;
/* Save sign and store absolute value in num */
if ( num < 0 )
sgn = 1;
num = -num;
} else
sgn = 0;

/* Split up num in integer and fractional parts */
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FracPart = modf (num, &IntPart);

/* Get Integer part (in reversed order) */
while ( IntPart >= 1 ) {

*(str + 1++) = 0’ + (char) fmod(IntPart, 10);
IntPart = IntPart / 10;
if ( !CheckBufferSize(&str, &len, 1) )

return NULL;
}
/* Add sign if necessary */
if (sgn) {
*(str + i++) = '-7;
if ( !CheckBufferSize(&str, &len, 1) )
return NULL;
}

strrev(str, 1);

/* Add decimal point 1if necessary */

if ( DecimalPlaces ) {
*(str + 1++) = DECIMAL_POINT;
if ( !CheckBufferSize(&str, &len, 1) )

return NULL;

}
/* Get fractional part */

while ( DecimalPlaces-- ) {
IntPart = FracPart * 10;
*(str + i++) = ‘0’ + (char) IntPart;
FracPart = modf (IntPart, &IntPart);
if ( !CheckBufferSize(&str, &len, 1) )

return NULL;
}

/* Terminate the string */
*(str + i) = '\0’;

return str;

}

/* Grows buffer if necessary. If reallocation fails,
* original buffer. Returns buffer length on success,
* failure. */

int CheckBufferSize(char **str, int *len, int cur)

{

char *tmp;

if ( cur >= *len ) {
*len += MEM_CHUNK_SIZE;
if ( tmp = (char *) realloc(*str, *len ) ) {

*str = tmp;
return *len;

}

else {
free(*str);
return 0;

}

}

return *len;

}

frees the
zero on

4748
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char *strrev(char *str,

{

char *rev, cC;

if ( !str )
return NULL;

rev = str + n - 1;

while ( rev > str
Cc = *rev;
*rev-- = *gtr;
*str++ = C;

return str;

% %

Local variables:
compile-command:
End:

* %

*/

unsigned n)

) A

"gce -1m 1_16.c && ./a

.out <<<

’5.84 37"
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/*
* BamaHme 2.1. JlaHO BERpAaXeHme a*b+c*d. OpraHmM30BATE BEYMCIIEHNE STOIO

* BEIDAQXEeHrs, WMCIIOJIB3YysSA aJIT'OPpHMTM IIOJIECKOM 3armcCiu. IIpyMeHUTH HpOI’paMMHBU;I CTEeK.

*/

#include <stdio.h>
#include <stdlib.h>

#define LINE_BUFFER_LENGTH 256
#define STACK_MEM_CHUNK 16

const char *strGreeting="Reverse polish integer calculator.\n\
Enter expression(s) to calculate (Ctrl-D to quit):\n" ;

const char *strStackCleared="sltack cleared\n";

const char *strErrMem="error: not enough memory\n" ;

const char *strErrStackEmpty="error: stack empty\n" ;

const char *strErrUnknownOperation="error: unknown operation ‘%c’\n" ;
const char *strErrUnknownCommand="error: unknown command ‘%c’\n" ;

char *line;

void Parseline (char *1line);

int ParseCommand (char **ptr);

int PopOneOp (long *ptrOpl);

int PopTwoOps (long *ptrOpl, long *ptrOp2);
int PushAndPrintResult (long num) ;

int Push(long Value) ;
int Pop(long *Value);
int GetTop(long *Value) ;
void ClearStack(void) ;
void PrintStack (void) ;
void FreeStack (void) ;

int main ()

{
fputs (strGreeting, stdout) ;

if ( !'(line = malloc (LINE_BUFFER_LENGTH)) ) {
fputs (strErrMem, stderr);
return -1;

}

while ( fgets(line, LINE_BUFFER_LENGTH, stdin) ) {
ParselLine (line) ;

}

FreeStack () ;

return 0O;

void Parseline (char *line)

{
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char *ptr;
long opl, op2;
int sgn, BailOut;

ptr = line;

BailOut = 0;
while ( *ptr && !BailOut ) {
if ( isspace(*ptr) ) {
/* Skip spaces */
ptr++;

} else if ( isalpha(*ptr) ) {
/* Parse out the command */
if ( !ParseCommand (&ptr) )

BailOut = -1;

} else if ( isdigit(*ptr) || *ptr == '_" ) {
/* Parse out the number */
if ( *ptr == '_" ) |

sgn = -1;
ptr++;
} else
sgn = 0;
opl = strtol (ptr, &ptr, 0);
if ( sgn )
opl = -opl;
if ( !Push(opl) ) {
fputs (strErrMem, stderr);
BailOut = -1;
}

} else {
/* Parse out the operation */
switch ( *ptr ) {
case '+':
(BailOut = PopTwoOps (&opl, &op2)) ||
(BailOut = PushAndPrintResult (opl+op2)) ;
break;
case ’'-':
(BailOut = PopTwoOps (&opl, &op2)) ||
(BailOut = PushAndPrintResult (opl-op2));
break;
case '*':
(BailOut = PopTwoOps (&opl, &op2)) ||
(BailOut = PushAndPrintResult (opl*op2)) ;
break;
case '/’:
(BailOut = PopTwoOps (&opl, &op2)) ||
(BailOut = PushAndPrintResult (opl/op2));
break;
case '\%’': /* modulo */
(BailOut = PopTwoOps (&opl, &op2)) ||
(BailOut = PushAndPrintResult (opl%op2)) ;
break;
case '$’': /* absolute value */
(BailOut = PopOneOp (&opl)) ||
( BailOut = PushAndPrintResult( (opl < 0)
break;

?

-opl

opl

)

) ;
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case '~': /* negate */
(BailOut = PopOneOp (&opl))
break;

default:
fprintf (stderr,
BailOut = -1;
break;

}

ptr++;

|| ( BalilOut =

strErrUnknownOperation, *ptr);

}
}

return;

}
/* Returns -1 on success, 0 i1f command 1is unknown */
int ParseCommand (char **ptr)

{

long num, opl;
int ret;
ret = -1;

switch (**ptr) {

case ’'t': /* Print top stack value */
if ( !GetTop (&num) )
fprintf (stderr, strErrStackEmpty) ;
else
printf ("%Ild\n", num);
break;
case ’'s’': /* Print entire stack */
PrintStack() ;
break;
case 'p’: /* Pop off top stack value */
if ( !Pop(&num) )
fprintf (stderr, strErrStackEmpty) ;
else
printf ("%Ild\n", num);
break;
case ‘c¢’': /* Clear entire stack */
ClearStack() ;
fputs(strStackCleared, stdout) ;
break;
case 'e’: /* Exchange two top values in the stack */
PopTwoOps (&num, &opl) || PushAndPrintResult (opl) ||
break;
case ‘d’': /* Duplicate top value */
if ( !GetTop (&num) )
fprintf (stderr, strErrStackEmpty) ;
else
PushAndPrintResult (num) ;
break;
default:
fprintf (stderr, strErrUnknownCommand, **ptr);
ret = 0;
break;
}
(*ptr)++;

PushAndPrintResult (-opl) );

PushAndPrintResult (num) ;

8/48
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return ret;
}
int PopOneOp (long *ptrOpl)
{
if ( !Pop(ptrOpl) ) {
fputs (strErrStackEmpty, stderr) ;
return -1;
}
return 0;
}
int PopTwoOps (long *ptrOpl, long *ptrOp2)
{
if ( !Pop(ptrOp2) || !Pop(ptrOpl) ) {
fputs (strErrStackEmpty, stderr);
return -1;
}
return 0O;
}
int PushAndPrintResult (Iong num)
{
if ( !Push(num) ) {
fputs (strErrMem, stderr);
return -1;
}
printf ("%Ild\n", num);
return 0O;
}
static long *Stack = NULL;
static int StackTop = -1;
static int StackLen = 0;
/* Returns length of stack on success, 0 on failure to grow stack */
int Push(long Value)
{
long *ptr;
/* Grow stack 1f necessary */
if ( ++StackTop >= StackLen ) {
StackLen += STACK_MEM_CHUNK;
if ( !(ptr = (long *) realloc(Stack, StackLen * sizeof (*Stack))) ) {
StackLen -= STACK_MEM_CHUNK;
return 0O;
}
Stack = ptr;
}
/* Push the value onto stack */
*(Stack + StackTop) = Value;
return StackTop + 1;
}
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/* Returns -1 on success, 0 i1f stack is empty */
int Pop(long *Value)
{
if ( StackTop >= 0 ) {
*Value = *(Stack + StackTop--);
return -1;

}

return 0O;

}

/* Returns -1 on success, 0 1f stack is empty */
int GetTop (long *Value)
{
if ( StackTop >= 0 ) {
*Value = *(Stack + StackTop) ;
return -1;

}

return O;

}

void ClearStack (void)
{

StackTop = -1;
}

void PrintStack (void)

{

int 1;

if (StackTop < 0) {
fputs (strErrStackEmpty, stderr);
return;

}

i=20;
while ( 1 <= StackTop )
printf ("%Ild\n", *(Stack + i++));
}

void FreeStack (void)
{
free (Stack) ;
Stack = NULL;
StackLen = 0;
StackTop -1;

* %

Local variables:
compile-command: "gcc 2_01.c"
* End:

*/

*
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/*
* BamaHme 2.5. IlpomsBecTu NPOBEPKY cobibreHus baraHca CKobok Buma ‘[’, ‘]’ B
* apu@MEeTHMYECKOM BRPAXEHMM. JVCIIONB30BATE IIPOI'PAMMHEIN CTEK.

*/

#include <stdio.h>
#include <string.h>

#define STACK_MEM_CHUNK 16

const char *strClosingParen=")}]"
const char *strOpeningParen="({["

I
I

const char *strErrOpenFile "ennm¢mnnmﬂ(nmnfﬂe‘%sWn“;
const char *strErrMissingClosing ="error: missing ‘%c’\n" ;

const char *strErrTooManyClosing "L%ld-C%Id: too many ‘%c’\n" ;
const char *strErrMismatchingClosing="L%ld-C%ld: mismatching ‘%c’\n" ;

int PopAndCheckParen(int ClosingID, unsigned long line, unsigned long col);

int Push(int Value);
int Pop(int *Value);
void FreeStack(void) ;
int main(int argc, char **argv)
{

int c, id, ret;

unsigned long line, col;

/* If user provided filename, try to redirect stdin to that file */
if ( argc > 1 ) {
if ( !freopen(* (argv+l), "r", stdin) ) {
fprintf (stderr, strErrOpenFile, * (argv+l));
return -1;
}
}

/* Main loop */
ret = 0;
line = 1;
col = 0;
while ( !ret && (c=getchar()) != EOF ) {
/* Keep track of line and column */
if (¢ == "\n" ) {

line++;

col = 0;
} else

col++;

switch ( ¢ ) {
case '(':
Push (0) ;
break;
case ')’:
ret = PopAndCheckParen (0, line, col);
break;
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case '{’:
Push (1) ;
break;

case '}':

ret = PopAndCheckParen(l, line, col);

break;
case ’'[’:

Push(2) ;

break;
case ']’:

ret = PopAndCheckParen (2, line, col);

break;
default:
break;
}
}

if ( !'ret ) {
if ( Pop(&id) )

fprintf (stderr, strErrMissingClosing, *(strClosingParen + 1id));

ret = -1;
} else

{

fputs ("all parentheses matched\n", stdout) ;

}
FreeStack () ;

return ret;

}

int PopAndCheckParen (int ClosingID, unsigned long line,

{
int PoppedID;

if ( !Pop(&PoppedID) ) {

fprintf (stderr,

strErrTooManyClosing,

line, col, *(strClosingParen + ClosingID)) ;

return -1;

}

if ( PoppedID != ClosingID ) {

fprintf (stderr,

strErrMismatchingClosing,

line, col, *(strClosingParen+ClosingID));

return -1;

}

return O;

static int *Stack;
static int StackTop
static int StackLen

/* Returns length of stack on success,

int Push(int Value)

{

int *ptr;

’

0;

unsigned long col)

0 on failure to grow stack */

12/48
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/* Grow stack 1f necessary */
if ( ++StackTop >= StackLen ) {
StackLen += STACK_MEM_CHUNK;

if ( !(ptr = (int *) realloc(Stack, StackLen * sizeof (*Stack))) ) {
StackLen -= STACK_MEM_CHUNK;
return 0O;

}

Stack = ptr;
}
/* Push the value onto stack */
* (Stack + StackTop) = Value;

return StackTop + 1;
}

/* Returns -1 on success, 0 i1f stack is empty */
int Pop(int *Value)
{
if ( StackTop >= 0 ) {
*Value = *(Stack + StackTop--);
return -1;

}

return 0O;

}

void FreeStack (void)
{
free(Stack) ;
Stack = NULL;
StackLen 0;
StackTop -1;

/*
* Local variables:
* compile-command: "gcc 2_05.c && ./a.out 2_05.in"
* End:
*/
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/*

*
*
*
*
*

Baganme 3.5. g psgna HaTypaabHEIX YMCesl OAMHOM N>2, HIpercTaBJIEHHOI'O B BHUIE

CIIMCKa, IIOCTpOMTE IIOCTIeOBATeJIbHOCTE:

A1 *AN, A2 *A (N-1), ..., A [(N+1)/2] * A [N/2+1]

/

#include <stdio.h>
#include <stdlib.h>

typedef struct _item {

}

int ItemKey;

int ItemValue;

struct _item *ptrNext;
item, *itemptr;

itemptr MakeUpList (int n);

int *CalculateResult (itemptr ptrHead, int n);
void PrintOut (itemptr ptrHead, int *ptrResult, int n);
void FreelListMem(itemptr ptrHead) ;

int main ()

{

}

int n;
itemptr ptrHead;
int *ptrResult;

/* Seed the random number generator */
srand (time(0)) ;

/* Get 1list length */
fputs ("Enter list length: ", stdout) ;
scanf ("%d", &n);

/* Make up a list with arbitrary contents */
if ( ! (ptrHead = MakeUpList(n)) ) {

puts ("Error allocating memory for the list." ) ;

return -1;

}

/* Allocate memory for the result buffer */

if ( ! (ptrResult = CalculateResult (ptrHead, n)) ) {
puts ("Error allocating memory for the result.") ;
FreelListMem (ptrHead) ;
return -1;

}

/* Print out the list and the result */
PrintOut (ptrHead, ptrResult, n);

/* Free the memory taken up by the list and result buffer */

FreelListMem (ptrHead) ;
free(ptrResult) ;

/* Bail out */
return 0;

14/48
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itemptr MakeUpList (int n)
{
int 1i;
itemptr ptrHead, ptrPrev, ptrCurr;

ptrHead = (itemptr) malloc(sizeof (item)) ;
if ( !ptrHead )
return NULL;
ptrHead->ItemKey = 0;
ptrHead->TtemValue =
ptrPrev = ptrHead;

rand() / (RAND MAX/10);

for (1 =1; 1 < n; i++ ) {
ptrCurr = (itemptr) malloc (sizeof (item)) ;
if ( !ptrCurr ) {

ptrPrev->ptrNext = NULL;
FreelListMem (ptrHead) ;
return NULL;
}
ptrCurr->ItemKey = 1i;
/* Make sure the values are sane */
ptrCurr->ItemValue = rand() / (RAND_MAX/10);
ptrPrev->ptrNext = ptrCurr;
ptrPrev = ptrCurr;

}
ptrPrev->ptrNext = NULL;

return ptrHead;
}

int *CalculateResult (itemptr ptrHead, int n)
{

int i, tmp;

itemptr ptrCurr;

int *ptrResult;

ptrResult = (int *) malloc( sizeof(int) * ((n+l)/2) );
if ( !ptrResult )
return NULL;

ptrCurr = ptrHead;
/* Go through the first half of the 1list putting items into result

buffer */
tmp = (n+l) / 2;
for (1 = 0; 1 < tmp; i++ ) {
* (ptrResult + 1) = ptrCurr->ItemValue;

ptrCurr = ptrCurr->ptrNext;

’

1-=7

/* Continue going through the list, now multiplying items stored 1in
* result buffer (in backwards order) by items in the second half of
* the list. */

if (n & 0x01 ) {
/* If number of items 1is odd, first square up the central item */
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f(ptrResult + 1) *= *(ptrResult + 1i);
i--;
}
for ( ; 1 >= 0; 1-- ) {

* (ptrResult + 1) *= ptrCurr->ItemvValue;
ptrCurr = ptrCurr->ptrNext;
}

return ptrResult;

}

void PrintOut (itemptr ptrHead, int *ptrResult, int n)
{

int 1i;

puts ("Original list:") ;

while ( ptrHead ) {
printf ("%2d: %3d\n", ptrHead->ItemKey, ptrHead->ItemValue) ;
ptrHead = ptrHead->ptrNext;

}
puts (" Resulting list:") ;
for (1 =0, n= (n+tl) / 2; 1 < n; i++)

orintf ("%2d:%5d\n", i, *(ptrResult + 1)) ;

void FreeListMem(itemptr ptrHead)

{
itemptr ptrTemp;

while ( ptrHead ) {
ptrTemp = ptrHead->ptrNext;
free((void *) ptrHead);
ptrHead = ptrTemp;
}
}

/*
* Local variables:
* compile-command: "gcc 3_05.c && ./a.out <<< 7"
* End:
*/
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/*

* Bamanme 3.16. OmnmcarTe OpoLenypy, KoTopas MIPpOBEPSET, BXOOUT JIM CIMCOK L1 B

* crmcok LZ2.

*/

#include <stdio.h>
#include <stdlib.h>

typedef struct _item {
int ItemKey;
int ItemValue;
Struct _item *ptrNext;
} item, *itemptr;

itemptr MakeUpList (int n, int *ptrItems);
itemptr lstlst (itemptr ptrHaystack, itemptr ptrNeedle) ;

void PrintOut (itemptr ptrHead) ;

void FreelListMem(itemptr ptrHead) ;

int ptrItemsl(] = { 2, 5, 2, 7, 1, 8, 6, 4, 8, 9, 7 };

int ptrItems2[] = { 7, 1, 8 Y

const char *strErrListMem = "Error allocaling memory for a list." ;

const char *strPrintFormat = "\nSecond list is %sa sublist of the first.\n" ;

int main ()

{
itemptr ptrHeadl, ptrHead2;

/* Make up two 1ists on the basis of the arrays */
if ( ! (ptrHeadl =
MakeUpList (sizeof (ptrItemsl) /sizeof (ptrItemsl[0]), ptrItemsl)) ) {
puts (strErrListMem) ;
return -1;
}
if ( ! (ptrHead2 =
MakeUpList (sizeof (ptrItems2) /sizeof (ptrItems2[0]), ptrItems2)) ) {
puts (strErrListMem) ;
FreelListMem (ptrHeadl) ;
return -1;

}

/* Print out the lists */
puts ("\n List 1:") ;

PrintOut (ptrHeadl) ;

puts ("\n List 2:") ;

PrintOut (ptrHead2) ;

/* See 1f the second 1ist is a sublist of the first */
printf (strPrintFormat, lstlst (ptrHeadl, ptrHead2) ? "": "not ");

/* Free the memory taken up by the 1lists */
FreeListMem (ptrHeadl) ;
FreeListMem (ptrHead?2) ;

/* Bail out */
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return 0O;

}

itemptr lstlst (itemptr ptrHaystack, itemptr ptrNeedle)
{

int iNeedleFirstItem;

itemptr ptrNeedleCurr, ptrHaystackCurr, ptrSublist;

if ( !ptrNeedle )
return NULL;

/* To avoid dereferencing polnter to needle head in each loop, we
* store first needle item in a local variable */
ptrSublist = NULL;
iNeedleFirstItem = ptrNeedle->ItemValue;
while ( ptrHaystack ) {
if ( ptrHaystack->ItemValue == iNeedleFirstItem ) {
ptrNeedleCurr = ptrNeedle->ptrNext;
ptrHaystackCurr = ptrHaystack->ptrNext;
while ( ptrNeedleCurr &&
ptrHaystackCurr &&
ptrNeedleCurr->ItemValue == ptrHaystackCurr->ItemValue ) {
ptrHaystackCurr = ptrHaystackCurr->ptrNext;
ptrNeedleCurr = ptrNeedleCurr->ptrNext;

}

if ( !ptrNeedleCurr ) {
ptrSublist = ptrHaystack;
break;

}
}
ptrHaystack = ptrHaystack->ptrNext;

}

return ptrSublist;

}

itemptr MakeUpList (int n, int *ptrItems)
{

int 1;

itemptr ptrHead, ptrPrev, ptrCurr;

ptrHead = (itemptr) malloc(sizeof (item)) ;

if ( !ptrHead )
return NULL;

ptrHead->ItemKey = 0;

ptrHead->TtemValue *ptritems;
ptrPrev = ptrHead;
for (1 =1; 1 < n; i++ ) {
ptrCurr = (itemptr) malloc(sizeof (item)) ;

if ( !ptrCurr ) {
ptrPrev->ptrNext = NULL;
FreeListMem (ptrHead) ;
return NULL;
}
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ptrCurr->ItemKey = 1;
ptrCurr->ItemvValue = *(ptrItems + 1);
ptrPrev->ptrNext = ptrCurr;
ptrPrev = ptrCurr;

}

ptrPrev->ptrNext = NULL;

return ptrHead;

void PrintOut (itemptr ptrHead)
{
while ( ptrHead ) {
printf ("%2d:%5d\n", ptrHead->ItemKey, ptrHead->Itemvalue) ;
ptrHead = ptrHead->ptrNext;
}
}

void FreeListMem(itemptr ptrHead)

{
itemptr ptrTemp;

while ( ptrHead ) {
ptrTemp = ptrHead->ptrNext;
free((void *) ptrHead);
ptrHead = ptrTemp;
}
}

/*
* Local variables:
* compile-command: "gcc 3_16.c && ./a.out”
* End:
*/
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/*

* Baganme 4.5. Hcrnonp3ysa OBYHalpAaBJIEHHBII CIIMCOK, CONEPXAalMil CHUMBOJIE M MX

* mm@pEer, 3amuPpoBaATE TEKCT, CONEpXAIMICsS B ¢ainie.

*/

#include <stdio.h>
#include <stdlib.h>

typedef struct _litem {
char Key;
char Value;
struct _litem *ptrNext;
struct _litem *ptrPrev;
} litem, *litemptr;

litemptr MakeUpList () ;
litemptr lstlst(litemptr ptrHead, litemptr ptrCurr, char c);
void FreelListMem(litemptr ptrHead) ;

const char *strErrListMem :"ennt(mnnotammawlnmnmyibrthehﬂ\n“;
const char *strErrOpenFile="error: cannot open file ‘%s’\n";

int main(int argc, char **argv)
{
litemptr ptrHead, ptrCurr;
char c;

/* If user provided filename, try to redirect stdin to that file */
if ( argc > 1 ) {
if ( !freopen(*(argv+l), "r", stdin) ) {
fprintf (stderr, strErrOpenFile, *(argv+l));
return -1;
}
}

/* Make up the list with character codes */
if ( ! (ptrHead = MakeUpList()) ) {

fputs (strErrListMem, stderr);

return -1;

}

ptrCurr = ptrHead;

while ( (c=getchar()) != EOF ) {
ptrCurr = lstlst (ptrHead, ptrCurr, c);
putchar (ptrCurr->Value) ;

}

/* Free the 1list memory */
FreelListMem (ptrHead) ;

/* Bail out */
return O;

litemptr MakeUpList ()
{
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int 1;

litemptr ptrHead, ptrPrev, ptrCurr;

ptrHead = (1
if ( !ptrHea

return NUL
ptrHead->Key
ptrHead->Val
ptrHead->ptr
ptrPrev = pt

for (i = 1;
ptrCurr =
if ( !ptxC

ptrPrev-

itemptr) malloc (sizeof(litem));
d )
L;

0;
ue = 1;
Prev = NULL;
rHead;

1 < 256; 1i++ ) {

(litemptr) malloc (sizeof (litem)) ;
urr ) |
>ptrNext = NULL;

FreelListMem (ptrHead) ;
return NULL;

}

ptrCurr->Key = 1i;
ptrCurr->Value =

ptrCurr->p
ptrPrev->p
ptrPrev =

}
ptrPrev->ptr

return ptrHe

}

litemptr lstls
{

int dist;

(1 + 1) % 256;
trPrev = ptrPrev;
trNext ptrCurr;
ptrCurr;

Next = NULL;

ad;

t (litemptr ptrHead, litemptr ptrCurr, char c)

if ( !ptrHead )
return NULL;
if ( !ptrCurr )

ptrCurr =

/* Start searching either from the head of the 1list or from current hub,

ptrHead;

* whichever i1s closer to the character’s hub */
dist = ¢ - ptrCurr->Key;

if ( dist <
dist = -di

if ( ¢ < dis
ptrCurr =

while ( pt

ptrCurr
else

while ( pt

0 )
st;
t )
ptrHead;
if ( ¢ < ptrCurr->Key ) /* Search backward */
rCurr && ptrCurr->Key != c )
= ptrCurr->ptrPrev;
rCurr && ptrCurr->Key != c )
= ptrCurr->ptrNext; /* Search forward */

ptrCurr

return ptrCurr;

volid FreeListMem(litemptr ptrHead)
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{
litemptr ptrTemp;

while ( ptrHead ) {
ptrTemp = ptrHead->ptrNext;
free((void *) ptrHead);
ptrHead = ptrTemp;
}
}

Local variables:

* % % ¥

End:
*/

compile-command: "gcc 4_05.c &&

./a.out 4_05.1in"

22,48
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/*

* Baganme 4.16. IIycTh L O3BHAYaeT KOJBII€BOM IBYHAIIPABJIEHHEBIN CIIMCOK C 3alJlaBHBIM
* BBeHOM. OmnmcarThb QYHKIIMD MM IIPOIenypy, KoTopas mu3 CcIuckKa L, comepxamero He

* MeHee IOBYX DJIeMEeHTOB, yOaasdeT BCe BJIEeMEHTE, Y KOTOPEIX OIUHAKOBEIE
* ([IepBBEII M IIOCJIEOHMUIN SJIEMEHTE CYUTATE COCEeIsIMI) .

*/

#include <stdio.h>
#include <stdlib.h>

typedef struct _litem {
int Key;
int Value;
struct _litem *ptrPrev;
struct _litem *ptrNext;
} litem, *litemptr;

litemptr MakeUpList () ;
void PrintOutList (litemptr ptrHead) ;
void FreelListMem(litemptr ptrHead) ;

const char *strErrList ="error: list construction failed\n" ;

int main ()

{
litemptr ptrHead, ptrCurr, ptrTemp;

int removed;

/* Make up the list */

if ( ! (ptrHead = MakeUpList()) ) {
fputs(strErrList, stderr);
return -1;

}

/* Go through the ring list, removing items with identical
* neighbors; stop as soon as no item is removed throughout one
* whole cycle */

ptrCurr = ptrHead;

do {
removed = 0;
do {
if ( ptrCurr->ptrPrev->Value == ptrCurr->ptrNext->Value &&
ptrCurr->ptrPrev != ptrCurr->ptrNext ) {
/* Cut out current item from the 1list */
ptrCurr->ptrPrev->ptrNext = ptrCurr->ptrNext;
ptrCurr->ptrNext->ptrPrev = ptrCurr->ptrPrev;
/* Free memory taken up by it */
ptrTemp = ptrCurr->ptrNext;
free( (void *) ptrCurr );
/* If what we are deleting is 1ist head, change ptrHead to
* point to something in the list */
if ( ptrCurr == ptrHead )
ptrHead = ptrTemp;
ptrCurr = ptrTemp;
removed = -1;
} else

ptrCurr = ptrCurr->ptrNext;

"cocemmu"
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} while ( ptrCurr != ptrHead );
} while ( removed );

/* Print out the resulting 1list */
puts ("Squeezed list:") ;
PrintOutList (ptrHead) ;

/* Free the list memory */
FreelListMem (ptrHead) ;

/* Bail out */
return 0;

litemptr MakeUpList ()
{

int 1, val;
litemptr ptrHead, ptrPrev, ptrCurr;

fputs ("Enter the list (Ctrl-D to finish):\n", stdout) ;

i=0;
if ( scanf("%d", &val) != EOF ) {
ptrHead = (litemptr) malloc (sizeof(litem));
if ( !ptrHead )
return NULL;
ptrHead->Key = 1++;

ptrHead->Value val;
ptrPrev = ptrHead;

while ( scanf("%d", &val) != EOF ) {
ptrCurr = (litemptr) malloc (sizeof(litem));
if ( !ptrCurr ) {

ptrPrev->ptrNext = NULL;
FreelListMem (ptrHead) ;
return NULL;

}

ptrCurr->Key = i++;
ptrCurr->Value = val;
ptrCurr->ptrPrev = ptrPrev;

ptrPrev->ptrNext ptrCurr;
ptrPrev = ptrCurr;
}

} else
return NULL;

if (1 < 1 )¢
ptrPrev->ptrNext = NULL;
FreeListMem (ptrHead) ;
return NULL;

}

ptrPrev->ptrNext = ptrHead;
ptrHead->ptrPrev = ptrPrev;

return ptrHead;

24748
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void PrintOutList (litemptr ptrHead)

{
litemptr ptrCurr;

if ( !ptrHead )
return;

ptrCurr = ptrHead;
do {
printf("%d ", ptrCurr->Value) ;
ptrCurr = ptrCurr->ptrNext;
} while ( ptrCurr && ptrCurr != ptrHead );
puts ("") ;
}

void FreeListMem(litemptr ptrHead)

{
litemptr ptrTemp, ptrCurr;

ptrCurr = ptrHead;
while ( ptrCurr && ptrCurr != ptrHead ) {
ptrTemp = ptrCurr->ptrNext;
free((void *) ptrCurr);
ptrCurr = ptrTemp;
}
}

/*
* Local variables:
* compile-command: "gcc 4 _16.c && ./a.out <<< \"12 53 12 43 12\""
* End:
*/
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/*

* Baganme 5.5. YoammurTre BCE Y3JIEl, MMEpIMe OOHOI'O CBHA.

*/

#include <stdio.h>
#include <stdlib.h>

typedef struct _tnode {
int Value;
struct _tnode *ptrLeft;
struct _tnode *ptrRight;
} tnode, *tnodeptr;

int MakeUpTree (tnodeptr ptrRoot, int level);
int CropTree(tnodeptr ptrRoot);
void PrintOutTree (tnodeptr ptrRoot) ;

void _PrintOutTree (tnodeptr ptrRoot, int level, char LR);

void FreeTreeMem (tnodeptr ptrRoot) ;
void SpaceOut (int level);

const char *strErrTree ="error: tree construction failed\n" ;

int main ()

{
tnodeptr ptrRoot, ptrCurr, ptrTemp;
int removed;

/* Seed the random number generator */
srand (time(0)) ;

if ( ! (ptrRoot = (tnodeptr) malloc(sizeof (tnode))) ) {

fputs (strErrTree, stderr);
return -1;

}

/* Make up the tree */

if ( !MakeUpTree(ptrRoot, 0) ) {
fputs (strErrTree, stderr);
return -1;

}

if ( CropTree (ptrRoot) )
ptrRoot = NULL;

/* Print out the resulting tree */
puts ( "\nCropped tree:") ;
PrintOutTree (ptrRoot) ;

/* Free the 1list memory */
FreeTreeMem (ptrRoot) ;

/* Bail out */
return 0;

int MakeUpTree (tnodeptr ptrRoot, int level)

26 /48
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{

int ¢, answer, 1;

if ( !ptrRoot )
return 0;

/* Make sure the values are sane */
ptrRoot->Value = rand() / (RAND_MAX/10);

/* Left branch */
while ( -1 ) {
SpaceOut (level) ;
fprintf (stdout, "L%d, go left (y/n)? ", level);
answer = c = getchar/();
/* Discard remaining characters */
while ( ¢ != ’‘\n’ && c != EOF )
c = getchar () ;

if ( answer == 'y’ ) {

ptrRoot->ptrLeft = (tnodeptr) malloc( sizeof (tnode) );

if ( !MakeUpTree (ptrRoot->ptrLeft, level+l)
return 0;
break;
} else if ( answer == 'n’ )
break;

}

/* Right branch */
while ( -1 ) {
SpaceOut (level) ;
fprintf (stdout, "L%d, go right (y/n)? ", level);
answer = c = getchar();
/* Discard remaining characters */
while ( ¢ != '\n’ && c != EOF )
c = getchar () ;

if ( answer == 'y’ ) {

)

ptrRoot->ptrRight = (tnodeptr) malloc( sizeof (tnode) );

if ( !MakeUpTree (ptrRoot->ptrRight, level+1)
return O;
break;
} else if ( answer == 'n’ )
break;

}

return -1;

}

)

/* Returns -1 1if subtree starting with ptrRoot node was removed, 0 if

* 1t remained intact */
int CropTree (tnodeptr ptrRoot)
{
if ( !ptrRoot )
return 0O;

/* Remove subtree starting with ptrRoot node if
* one son */
if ( (!ptrRoot->ptrLeft && ptrRoot->ptrRight)

this node has only

Sunday March 16, 2003
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( ptrRoot->ptrLeft && !ptrRoot->ptrRight) ) {
FreeTreeMem (ptrRoot) ;
return -1;

}

/* See 1f left or right subtrees should be removed, and 1f so,

* cancel references to the removed subtrees from ptrRoot node */
if ( CropTree(ptrRoot->ptrLeft) )

ptrRoot->ptrLeft = NULL;
if ( CropTree (ptrRoot->ptrRight) )

ptrRoot->ptrRight = NULL;

return O;

}

void PrintOutTree (tnodeptr ptrRoot)
{

}

_PrintOutTree (ptrRoot, 0, '0O");

void _PrintOutTree (tnodeptr ptrRoot, int level, char LR)
{
if ( !ptrRoot )
return;

SpaceOut (level) ;
printf ("%c%d: %d\n", LR, level, ptrRoot->Value);
if (ptrRoot->ptrLeft)
_PrintOutTree (ptrRoot->ptrLeft, level+l, ‘L’);
if (ptrRoot->ptrRight)
_PrintOutTree (ptrRoot->ptrRight, level+l, 'R’);
}

volid FreeTreeMem (tnodeptr ptrRoot)
{
if (!ptrRoot)
return;

FreeTreeMem (ptrRoot->ptrLeft) ;
FreeTreeMem (ptrRoot->ptrRight) ;
free((void *) ptrRoot);

}

void SpaceOut (int level)
{

int 1i;

for (1 = 0; 1 < level; 1++ )
putchar(’ ') ;

/*
* Local variables:
* compile-command: "gcc 5_05.c"
* End:
*/
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/*

* Baganme 6.5. IHape ymcraa A 1, A 2, ..., A n. IIodIy4YuTE B IIOPSOKE BO3paCTaHUSI
* Bce pajsJIMYyHEIe dYmucia, Bxomgsamme B A 1, A_2, ..., A_n.

*/

#include <stdio.h>
#include <stdlib.h>

#define IN_BUFFER_LEN 20

typedef struct _litem {
int value;
struct _litem *ptrNext;
} litem, *litemptr;

int iout(int n, int pos);
void PrintOutList (litemptr ptrHead) ;
void FreelListMem(litemptr ptrHead) ;

int main(void)
{
int i, *InBuf, ret = 0;
litemptr ptrHead, ptrNew, ptrTemp;

/* Allocate and fill in the array */

if ( !( InBuf = (int *) malloc (IN_BUFFER_LEN*sizeof (*InBuf)) ) )
return -1;

srand (time (0)) ;

for (1 = 0; 1
*(InBuf + 1)

IN_BUFFER_LEN; i++ )
rand() / (RAND_MAX / 10);

A

/* Print out array */
for (1 = 0; 1 < IN_BUFFER_LEN; 1i++ )
printf("%d ", *(InBuf + 1i));

putchar (‘\n’) ;
/* Allocate memory for the 1list head */
if ( ! (ptrHead = (litemptr) malloc(sizeof (litem))) )

return -1;

ptrHead->value = *InBuf;
ptrHead->ptrNext = NULL;

for (1 = 1; 1 < IN_BUFFER_LEN; 1++ ) {
int arr_el = *(InBuf + 1);

if ( arr_el < ptrHead->value ) {
/* Add new list item before the head */
if ( ! (ptrNew = (litemptr) malloc(sizeof(litem))) ) {
ret = -1;
break;

}

ptrNew->value = arr_el;
ptrNew->ptrNext = ptrHead;
ptrHead = ptrNew;

} else if ( arr_el > ptrHead->value ) { /* Need this IF to get rid of

‘arr_el == ptrHead->value’

ptrTemp = ptrHead;

situation */
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/* Search through the list until we reach the end or until we see that
next item 1s greater than arr_el */
while ( ptrTemp->ptrNext && ptrTemp->ptrNext->value < arr_el )
ptrTemp = ptrTemp->ptrNext;
/* Add new list item if we reached the end of list or next item 1s not
equal to arr_el (i.e. greater than arr_el) */

if ( !ptrTemp->ptrNext || ptrTemp->ptrNext->value != arr_el ) {
if ( ! (ptrNew = (litemptr) malloc(sizeof(litem))) ) {
ret = -1;
break;
}
ptrNew->value = arr_el;

ptrNew->ptrNext = ptrTemp->ptrNext;
ptrTemp->ptrNext = ptrNew;
}
}
}

PrintOutList (ptrHead) ;
FreeListMem (ptrHead) ;

return ret;

}

void PrintOutList (litemptr ptrHead)

{
while ( ptrHead ) {
printf("%d ", ptrHead->value) ;
ptrHead = ptrHead->ptrNext;

}
putchar (‘\n’) ;

return;

}

volid FreelListMem(litemptr ptrHead)

{
litemptr ptrNext;

while ( ptrHead ) {
ptrNext = ptrHead->ptrNext;
free( (void *) ptrHead );
ptrHead = ptrNext;

}

return;

* %

Local variables:

compile-command: "gcc 6_05.c && echo && ./a.out”
* End:

*/

*
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/*

* BagaHme 6.16. [laHa OEMCTBUTEIBHAS MaTpuila pasMepoM MxN; YIOPSOIOYUTH

* (mepecTaBuTE) CTOJIOIBI MATPMIE IO HEBO3PACTAHMID CYyMM DJIEMEHTOB CTOJIOIIOB.

* PazpemaeTcs MUCIONIB30BATE JOIOJIHUTEIBHEI MAaCCHUB.

*/

#include <stdio.h>
#include <stdlib.h>

#define M 10
#define N 3

double **matrix;
void MatrixOut (void) ;

int main(void)

{
int i, j, k, gotcha;
double curr;
double *ptrTemp;

/* Seed the pseudo-number generator */

srand (time (0)) ;

if ( ! (matrix =
return -1;

/* Allocate space for and fill in the matrix (last element in each row will
hold the sum of that row) */

(double **) malloc (sizeof (double *) * M)) )

for (1 = 0; 1 < M; 1++) {
if ( ! ( ptrTemp = (double *) malloc (sizeof (double) * (N + 1)) ) )
return -1;
*(matrix + 1) = ptrTemp;
for ( J = 0; J < N; J++ )
*(ptrTemp + j) = (double) ( rand() / (RAND_MAX / 10) );

}

/* Calculate column sums and display matrix and sums */
for (1 = 0; 1 < M; 1i++ ) {

ptrTemp = * (matrix + 1);

for ( J = 0; J < N; J++)

*(ptrTemp + N) += *(ptrTemp + J);

}
fputs ("Original matrix:\n\n", stdout) ;
MatrixOut () ;

/* Sort the rows in non-ascending order */
for (i = M - 1, gotcha = -1; i > 0 && gotcha; 1-- ) {
gotcha = 0;
/* Bubble up the row with largest sum */
for ( J = 0; J < 1; Jj++ ) |
k = j++;
curr = *(*(matrix + k) + N);
/* Scan rows until current sum 1s >= than consequent ones */
while ( j <= 1 && curr >= *(* (matrix + j) + N) )
j++;
j--; /* Return back */
if (k!=3 ) |
/* Swap the rows */
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ptrTemp = * (matrix + k);

* (matrix + k) *(matrix + J);
*(matrix + J) ptrTemp;
gotcha = -1;

}
}
}

fputs ("\n\nSorted matrix:\n\n", stdout) ;
MatrixOut () ;
putchar (“\n’) ;

return 0O;

}

void MatrixOut (void)

{

int i, Jj;

/* Print the transposed matrix */
;] < N; J++ ) |

for ( j = 0
for (1 = 0; 1 < M; 1i++)
printf ("%3.0If", *(*(matrix + 1) + J));
putchar (‘\n’) ;
}
for ( j = 0; j < 3 * M; j++ )
putchar(’'-');

putchar (‘\n") ;
/* Print the sums */
for (1 = 0; 1 < M; 1++)
printf ("%3.0lf", *(* (matrix + i) + N));

* Local variables:
* compile-command: "gcc 6_16.c && echo &&

End:

*

*/

./a

.out"”
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/*

* Bamanwme 7.5. IIycTte A m B--Qarae, K--HaTypajabHOE dYMCI/IO. BymeM I'OBOPHUTE, YTO
* ¢aniaer A M B corjlacoBaHHO K-yIIOpSOOYEHEl, €CJIMU

* 1) B KaxmgoM u3 ¢aroB A um B mnepBrle K KOMIIOHEHT, CJAenybmme 3a HuMu K KOMIIOHEHT
* u T.n. obpalzylnT YIOPSOOYEHHEEe IPYIIIE; IIOCJHIENHsSsS I'pyIlira ¢aria (Toxe

* VIIOPSOOYEHHAS) MOXEeT ORTE HEIIOJHOM, T.&. COoIepXaThk MEeHee K KOMIIOHEHT, HO

* IpM 2TOM TOJIBKO OIOMH M3 ¢arioB A M B MOXEeT MMETE HEIIOJHYIID IT0CJIEeIHIID

* TpyHIry ;

* 2) YMCIIO YIIOPSOOYEHHEIX TI'PYIIIT ¢aria A oTaMdyaeTcs OT YMcija YIIOPSIOYEHHEX I'PYIII
* ¢ariza B He bosee yeM Ha enuHUILY;

* 3) ecmam B OOHOM Qarae dYMCIIO YIIOPSOOYeHHEX I'PYIII MeHbme Ha 1, YeéM B OPYyIOM, TO
* HEeIIOJIHOM MOXeT ORTE TOJIBKO IIOCJIEHSS IpyIina 6ojee OJIMHHOIO ¢aria.

*

* KOMITOHEHTE IOBYX COIJIAQCOBAHHO K-YIIOPSIOYEHHEIX QarioB pa3MeCcTuTh B ¢anmax g u h
*

Tak, YTO OHM OYIOyT COIJIACOBAHHO 2K-YIIOPSIOYEHE.

*/

#include <stdio.h>

const char *FileNameInl = "7_05.l.in";
const char *FileNameIn2 = "7_05.2.in";
const char *FileNameOutl = "7_05.l.out";
const char *FileNameOut2 = "7_05.2.out";
long k = 5; /* length of k-groups */

int main(void)
{
FILE *finl, *fin2, *foutl, *fout2, *ftemp;

int vall, val2; /* vars to read stuff into */

int vall_read, val2_read; /* read error flags */

long countl, count?2; /* count of output elements */

long two_k = k + k; /* length of 2k-group */

/* Try and open the files */

if ( ! (finl = fopen(FileNameInl,"r")) || ! (fin2 = fopen(FileNameIn2, "r")) )
return -1;

if ( ! (foutl = fopen(FileNameOutl,"w")) || ! (fout2 = fopen(FileNameOut2,"w"))

)

return -1;

vall read = fscanf(finl, "%d", &vall);
val2 read fscanf (fin2, "%d", &val2);

while ( vall_read != EOF || val2_read != EOF ) {
countl = count2 = 0;

/* Output sorted 2k-group to out-file Nol by mixing one k-group from 1st
in-file with another k-group from 2nd in-file */

while ( ( vall_read != EOF || val2_read != EOF ) && /* anything left... */
countl + count2 < two_k ) { /* ... and 2k-group not finished yet */
if ( ( val2_read == EOF || /* 2nd file is done for */
count?2 >= k [ ] /* k-group from 2nd file done */
vall <= val2 && countl < k ) && /* sorted order */
vall_read != EOF ) { /* anything been read */
fprintf (foutl, "%d\n", vall);
countl++;

vall read = fscanf(finl, "%d", &vall);
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continue;

}

if ( Ilst file is done for */
k-group from 1lst file done */
sorted order */

anything been read */

/*
/*
/*
/*

vall_read == EOF ||

countl >= k ||

val2 <= vall && count2 < k )
val2_read != EOF ) {

fprintf (foutl, "%d\n", val2);

count2++;

val2_read =

}

&&

fscanf (fin2, "%d", &val2);

}

/* Separate 2k-groups by a newline */

putc (’\n’, foutl);

/* Switch to the other file for next 2k-group output */
ftemp = foutl, foutl = fout2, fout2 = ftemp;

}

finl);
fin2);
foutl);
fout2);

fclose
fclose
fclose
fclose

o~ o~ —~ —

return 0O;

* % % %

Local variables:
compile-command:
End:

"gcc 7_05.c && echo &&

./a.out"”

*/
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/*

* Bamanme 7.16. CocTaBuTE MNPOIpPaMMy, IIOMOTabLIyl COTpyOoHMKaM I['AW. B Qarnie
XPaHuTCsI uHPoOpMaImMsI 06 aBTOMOOUIISX: pPETMCTPALMOHHEI HOMEP aBTOMOOMIIS, I[BET
aBToOMObOMIS, Mapka, IOL BRITYyCKa, alIpecC MNpOXMBaHMSI BIanenblia. Ilo TpeboBaHMD
BhEIaBaATh CBEOEHMus 006 aBTOINOUTENSIX, MMEDINX :

- aBTOMOOMIIE C 3aIaHHBM PerUCTPAaIIMOHHBEIM HOMEPOM;
- aBTOMOOMIE 3amaHHOTO I[BETAa;
- aBTOMOOMIE 3amaHHON MAapKu.

* % % % % ¥

*/

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <regex.h>

#define LINE_BUFFER_LEN 256

#define NUM_FIELDS 5

#define NUM_FILTERED_FIELDS 3

const char *strUsageShort = "Usage: %s [OPTION]... [FILE]\n\

Try ‘%s -h’ for more information.\n" ;

const char *strUsagelong = "Usage: %s [OPTION]... [FILE]\n\
Filter records from FILE (STDIN if no filename given) and print them on STDOUT.\n\
Example: %s -i -m *“ford’ -¢ black car.db\n\

\n\
Filter selection and interpretation:\n\
-i toggle ignore case distinctions; can be supplied more than\n\

once, toggles case distinctions for all subsequent filters;\n\
initially case is honored\n\
-p REGEX  add regular expression REGEX as car license plate filter\n\
-¢ REGEX  add regular expression REGEX as car color filter\n\
\-1\11 REGEX  add regular expression REGEX as car model filter\n\
n
Miscellaneous: \n\
-h  display this help and exit\n\
n
Filter combinations: \n\
More than one filter of the same type can be specified; in that case, all\n\
the filters of the same type are OR’ed together. For instance, options\n\
‘¢ “bl -¢ red’ will select all cars of colors beginning with ‘bl’ or\n\
containing ‘red’.\n\
\n\
Filters for different fields are AND’ed together. For instance, options\n\
\ ‘—\i -¢ “black$’ -m ford’ will select all black fords.\n\
n
Database file format:\n\
Field 1: number on the license plate of the car\n\
Field 2: color of the car\n\
Field 3: brand and model of the car\n\
Field 4: year of production of the car\n\
\F\ield 5: address of the owner of the car\n\
n

Each field starts on a new line; one empty line separates records.\n" ;

const char *strOptions

const char *strErrOpenFile
const char *strMissingOptArg
const char *strUnknownOpt

":hip:c:m:" ;

"%s: error opening file ‘%s’.\n" ;

"%s: option ‘-%c’ requires an argument <%s>.\n"
"%s: unknown option ‘-%c’.\n" ;
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const char *strUnknownOptChar= "%s: unknown option character ‘\\x%x’.\n" ;
const char *strErrMem = "%ﬁ:notenouglnwnuwy\n";
const char *strErrUnexpectedEOF = "%s: error reading input--unexpected end of file.\n" ;

char *strProgName;
int RegexIgnoreCase = 0; /* initially honor the case */

typedef struct _filter {
int len;
regex_t **filter;

} filter, *filterptr;

filterptr Filters;
char **Fields;

int SetUpBuffers(void);
int ParseOptions(int argc, char **argv);
void PrintRegError (int RegErr, regex_t *compiled) ;

int main(int argc, char **argv)
{

int i, J;

int BailOut;

char *ptrTemp;

strProgName = *argv;

if ( !SetUpBuffers() )
return -1;

if ( !ParseOptions(argc, argv) )
return -1;

/* Main loop */

BailOut = 0;

while ( !BailOut ) {
int reject = 0;

/* Read in all the fields of the current record */
for (i = 0; 1 < NUM_FIELDS; i++ ) {

if ( !fgets(*(Fields + i), LINE_BUFFER_LEN, stdin) ) {
if (1 != 0 )
fprintf (stderr, strErrUnexpectedEOF, strProgName) ;
BailOut = -1;
break;

}

/* Remove trailing newline from the buffer */
ptrTemp = *(Fields + 1);
while ( *ptrTemp )
ptrTemp++;
ptrTemp--;
if ( *ptrTemp == ‘\n’ )
*ptrTemp = "\0’;
}
/* Filter this record */
if ( !BailOut ) {
/* Check record against the filter */
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for (1 = 0; 1 < NUM_FILTERED FIELDS; i++ ) {
regex_t **ptrFilter = (Filters + 1i)->filter;
int satisfied = 0;
for ( j = (Filters + i)->len - 1; J >= 0; j-- )
if ( !regexec (* (ptrFilter + j), *(Fields + i), 0, NULL, 0) ) {
satisfied = -1;
break;
}
if ( !satisfied && (Filters + i)->len > 0 ) {
reject = -1;
break;
}

}
/* Print the record if it passed through the filter */
if ( lreject ) {

for (1 = 0; 1 < NUM_FIELDS; i++ )

printf ("%s\n", *(Fields + 1i));

putchar (“\n’) ;
}
/* Read 1n newline separating the records */
fgets (*Fields, LINE_BUFFER_LEN, stdin);

}
}

return O;

}

int SetUpBuffers (void)

{ . .
int 1;
if ( !(Filters = malloc (NUM_FILTERED_FIELDS * sizeof( *Filters ))) ||
! (Fields = malloc (NUM_FIELDS * gizeof( *Fields ))) ) {
fprintf (stderr, strErrMem, strProgName) ;
return 0;
}
for (1 = 0; 1 < NUM_FIELDS; i++ )
if ( ! (*(Fields+1i) = malloc (LINE_BUFFER _LEN)) ) {
fprintf (stderr, strErrMem, strProgName) ;
return 0O;
}

for (1 = 0; 1 < NUM_FILTERED FIELDS; 1i++ ) {
(Filters + 1i)->len = 0;
(Filters + 1)->filter = NULL;

}

return -1;

int ParseOptions(int argc, char **argv)

{
int c, 1, len, RegErr;
regex_t **ptrFilter;
char *ptrTemp;
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opterr = 0; /* prevent GETOPT from printing error messages */
while ( (c = getopt (argc, argv, strOptions)) != -1 ) {

switch ( c ) {

case 'h’': /* help */
fprintf (stdout, strUsagelLong, strProgName, strProgName) ;
return 0O;
case 'i’': /* toggle case insensitive regexp search */
RegexIgnoreCase = (RegexIgnoreCase == 0) ? REG_ICASE : 0;
continue;
break;
case 'p’: /* license plate */
i = 0;
break;
case ’‘c¢’': /* color */
1 =1;
break;
case 'm’: /* model */
i = 2;
break;
case '?’': /* unknown option */
if ( isprint (optopt) )
fprintf (stderr, strUnknownOpt, strProgName, optopt);
else
fprintf (stderr, strUnknownOptChar, strProgName, optopt);
fprintf (stderr, strUsageShort, strProgName, strProgName) ;
return 0O;
break;
case ':': /* missing option argument */
switch ( optopt ) {
case ’'p’:
ptrTemp = "license plate" ;
break;
case ’'c¢’:
ptrTemp = "color";
break;
case ‘'m’:
ptrTemp = "model";
break;
default:
abort (); /* should never get here */
}
fprintf (stderr, strMissingOptArg, strProgName, optopt, ptrTemp) ;
return 0O;
break;
default:
abort (); /* should never get here */
}
/* Add new regexp to the filter */
len = ++(Filters+i)->1len;
ptrFilter = (Filters+i)->filter;
/* Grow filter array by one and allocate new regex structure */
if ( ! (ptrFilter = (regex_t **)
realloc(ptrFilter, len * sizeof (*ptrFilter))) ||

! (*(ptrFilter + len - 1) = (regex_t *) malloc(sizeof(regex_t))) ) {
fprintf (stderr, strErrMem, strProgName) ;
return 0O;

}

(Filters+i)->filter = ptrFilter; /* save new location of filter array */
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/* Compile the regex right off */
RegErr=regcomp (* (ptrFilter + len - 1), optarg, REG_NOSUB | RegexIgnoreCase);
if ( RegErr ) {
PrintRegError (RegErr, * (ptrFilter+len-1));
return 0O;
}
}
/* If user provided filename, try to redirect stdin to that file */
if ( optind < argc ) {
if ( !freopen(* (argv+optind), "r", stdin) ) {
fprintf (stderr, strErrOpenFile, strProgName, * (argv+optind));
return O;
}
}
return -1;
}
void PrintRegError (int RegErr, regex_t *compiled)
{
char *strErr;
int len;
len = regerror (RegErr, compiled, NULL, O0);
if ( !(strErr = (char *) malloc(len)) ) {
fprintf (stderr, strErrMem, strProgName) ;
return;
}
regerror (RegErr, compiled, strErr, len);
fputs (strProgName, stderr);
fputc(’:’, stderr);
fputc(’ ', stderr);
fputs(strErr, stderr);
fputc ('\n’, stderr);
free((void *) strErr);
return;
}
/*
* Local variables:
* compile-command: "gcc 7_1l6.c && echo && ./a.out -c “"bl’ -c red -i -m ford 7_

16.1in"
* End:
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#include <stdio.h>
#include <stdlib.h>
#define T S (idx) (*(ttable + idx * 2))
#define T E (1dx) (*(ttable + idx * 2 + 1))
int n;
int *ttable;
int *selected;
int max;
int main(void)
{
int i, j, count;
/* Enter time-table length */
scanf ("%d", &n);
/* Allocate buffers */
ttable = (int *) malloc( sizeof(int) * n * 2 );
selected = (int *) malloc( sizeof(int) * n );
/* Enter time-table */
for (1 = 0; 1 < n; 1++ )
scanf ("%d%d", ttable + i + i, ttable + i + 1 + 1);
/* Main loop */
max = 0;
count = 0;
J = 0;
do {
if ((j == n || count > n ) {
if ( count > max )
max = count;
if ( count == n )
break;
j = *(selected + --count);
//printf("- 2d %d\n", j, count);
} else {
for (1 = 0; 1 < count; 1i++ )
if ( ! (T_S(j) < T_S(*(selected+i)) && T _E(j) < T_S(*(selected+i))) &&
' (T_S(j) > T_E(*(selected+i)) && T _E(j) > T_E(*(selected+i))) )
break;
if ( 1 == count ) {
* (selected + count++) = j;
//printf("+ 2d %d\n", 7, count);
j = 0;
continue;
}
}
J++;

} while ( count >= 0 );
printf ("%d\n", max);

return O;
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/*

* Local variables:

* compile-command: "gcc -Wall f.c && ./a.out <<< \"5 3 4 15 6 7 45 1 3\"
* End:

*/
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/*
* Prints out all combinations of 0’s and 1’s in a binary set of length N
*/

#include <stdio.h>

#tdefine N 5
int bset[N];
void print_bset (void) ;

int main(void)
{

int 1i;

0; 1 < N; i++ )

0;

for ( 1
bset [

1]
print_bset () ;

/* bset 1s treated as binary set, we "add" 1 to it to get next combination */
while ( 1
for ( 1
bset [
if (1
break;
bset[1] = 1;
print_bset () ;

{
0; 1 < N && bset[1] == 1; 1i++ )
N

}
return 0;
}
void print_bset (void)
{ int 1;
for ( 1 N - 1; 1 >= 0; 1-- )

printf ("%d ", bset[1]);
putchar (‘\n’) ;
}

* %

Local variables:
compile-command: "gcc -Wparentheses -W combinations.c && ./a.out”
End:

* %

*/
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/*
*/
#include <stdio.h>

void addend_decomp (int n, int 1);
void space_out (int 1);

int main(void)
{

int n;

fputs ("Enter N: ", stdout) ;
scanf ("%d", &n);

addend_decomp (n, 0);

return O;

}

void addend_decomp (int n, int 1)

{

int 1i;

if (n==1) {
fputc(’1’, stdout);
fputc(’\n’, stdout);
return;

}

fprintf (stdout, "%d\n", n);
for (1 =1; 1 < n; 1++ ) {
space_out (1) ;
fprintf (stdout, "%d+", n-1i);
addend_decomp (i, 1+1);

}
return;
}
void space_out (int 1)
{
int 1;
for (1 =1 *2; 1 > 0; i--)
fputc(’ ', stdout);
return;
}
/*

* Local variables:

* End:
*/

* Prints out all decompositions of an integer into its addends.

* compile-command: "gcc recursive_addend_decomp.c && echo &&

./a.out <<< 5"
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/*

*/
#include <stdio.h>

#define N 6
int bset[N];
void combination(int 1i);
int main(void)
{ combination (0) ;
return 0;

}

void combination(int 1)

{

putchar(’\n’) ;

return;
}
bset [1] = 0;
combination(i + 1);
bset[1] = 1;
(

combination (i + 1);

* Prints out all combinations of 0’s and 1’s in a binary set of length N

/* no more elements in array to add */

int j;
if (1 == N ) {
for ( j = 0; j < N; j++)
printf Ad", bset[j]);

return;
}
/ *
* Local variables:
* compile-command: "gcc -Wall recursive _combinations.c && ./a.out”
* End:
*/
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#include <stdio.h>
#include <stdlib.h>

"error: cannont open file ‘%s’\n" ;
"error: not enough memory\n" ;
"error: unexpected end of input\n" ;

const char *strErrOpenFile
const char *strErrMem
const char *strErrUnexpectedEOF

int n;
double **matrix;

double determ(int 1, double **matrix) ;

int main(int argc, char **argv)
{

int i, 3;

int interact = -1;

/* If user provided filename, try to redirect stdin to that file */
if ( argc > 1 ) {
if ( !freopen(* (argv+l), "r", stdin) ) {
fprintf (stderr, strErrOpenFile, *(argv+tl));
return -1;

}

interact = 0;
}
/* Get matrix dimensions from user */
if ( interact )

fputs ("Enter matrix dimension: ", stdout) ;
if ( scanf("%d", &n) == EOF ) {

fputs (strErrUnexpectedEOF, stderr);
return -1;

}

/* Memory allocations */

if ( ! ( matrix = (double **) malloc( sizeof (double *) * n ) ) ) {
fputs (strErrMem, stderr);
return -1;

}
for (1 =0; 1 < n; 1++ ) {
if ( !'( *(matrix + 1) = (double *) malloc( sizeof (double) * n) ) ) {
fputs(strErrMem, stderr);
return -1;
}
}
/* Get matrix elements from user */
if ( interact )
fputs ("Enter matrix elements: ", stdout) ;
0; 1 < n; i++ )

for (i =
for ( J = 0; j < n; j++ )
if ( scanf("%lIf", *(matrix + i) + j) == EOF ) {
fputs (strErrUnexpectedEOF, stderr);
return -1;
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/*

double determ(int 1, double **matrix)

{

}

}

/* Print out the matrix */
for (1 =0; 1 < n; 1++ ) {
for ( j = 0; J < n; j++ )
fprintf (stdout, "%6.2l1f ", *(* (matrix + 1) + 3J));
fputc(’\n’, stdout) ;
}

/* Calculate and print determinant */
fprintf (stdout, "\n%Ilf\n", determ(0, matrix));

/* Free the mallocs */

for (1 = 0; 1 < n; 1++ )
free((void *) *(matrix + 1));

free((void *) matrix);

return 0O;

* Calculates determinant by adding up algebraic complements for the first

* column. Recursively calls itself to calculate determinants for the algebraic
* complements.

*/

int 1;
double *ptrTemp;

double sum = 0;
int 1l _plus_one = 1 + 1;
int n_minus_ 1 = n - 1;

double **ptrNext matrix + 1;

if ( 1_plus_one == n )
return * (*matrix + 1);

sum += *(*matrix + 1) * determ(l_plus_one, ptrNext) ;
for (1 = 1; 1 < n_minus_1; i++ ) {

/* Swap i-th line with the first line */

ptrTemp = *matrix;

*matrix = *(matrix + 1i);

*(matrix + 1) = ptrTemp;

/* Swappling first line with i-th line automagically makes sign of this
complement a minus: number of transpositions required to exchange first
line with i-th line is even for even 1i’s (minus remains) and odd for odd
i’s (plus is negated) */

sum -= *(*matrix + 1) * determ(l_plus_one, ptrNext);

/* Swap first line back into place */

ptrTemp = *matrix;
*matrix = * (matrix + 1);
*(matrix + 1) = ptrTemp;

}

return sum;
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* Local variables:

* compile-command: "gcc recursive_determinant.c && echo && ./a.out <<< \"3 1 -1
0 -1 23 -1 0 1\""

* End:

*/
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/*

* Prints out all permutations of integers in the range 0 to (n - 1) inclusive
*/

#include <stdio.h>
#include <stdlib.h>

int *ptrHead, n;
void permutation(int i) ;

int main(void)

{

int 1i;

fputs ("Enter N: ", stdout) ;

scanf ("%d", &n);

if ( ! (ptrHead = (int *) malloc (n * sizeof (*ptrHead))) )
return -1;

for (1 =0; 1 < n; 1++ )
* (ptrHead + 1i) = 1i;

permutation(0) ;

return 0O;

}

volid permutation(int 1)
{

int j, temp, i_plus_one = i + 1;

/* If we reached the end of the array, print out next permutation */
if (1 ==n -1 ) {
for ( j = 0; J < n; Jj++ )
printf("%d ", *(ptrHead+3j));
putchar (‘\n’) ;

return;

}

/* Switch first element with each consecutive element, calling recursively
permutation function for each of the combinations (after each call switch
the elements back into place) */

permutation(i_plus_one) ;

for ( j = i_plus_one; j < n; j++ ) {

temp = * (ptrHead+i); *(ptrHead+i) = *(ptrHead+j); *(ptrHead+j) = temp;
permutation (i_plus_one) ;
temp = *(ptrHead+i); *(ptrHead+i) = *(ptrHead+j); *(ptrHead+j) = temp;

}

return;

* Local variables:

* compile-command: "gcc recursive_permutations.c && echo && ./a.out <<< 5"
* End:

*/
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