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TexHn4yeckoe 3agaHue

HaumenoBanue pa3zpabdorkmu: Pa30op BbIpakeHHUH METOAOM PEKYPCHBHOIO CIyCKa C

onTuMu3anuei mosa comnpoueccop 80x87.

Leab padoTbl — ONTHUMU3MPOBATH ANTOPUTM pa3dopa BBIPAKEHHH METOAOM PEKYPCHBHOI'O

cnycka o comnpoteccop 80x87.

Pemaemble 3agaum:

[Ipeobpa3oBaTh CYmIECTBYIONYIO MNOporpaMmy s pa3bopa MaTeMaTHYEeCKUX
BBIPQKEHUN C y4eTOM paboThl MO aNTOPUTMY PEKYPCHBHOTO CIIyCKa COTJIACHO ai(aBHUTY,
yKa3zaHHOMY B pazaene «MaTemaTuyeckoe o0ecreueHrne» JaHHOTO OTYeTa.

OnTuMHU3UpPOBaTH pa300p BEIPAXKEHUS ¢ Y4eTOM padboThl comporeccopa 80x87.

JTanbl BLINOJTHEHUSI:
1. HcmpaBnenue andaBuTa MeTOJa PEKYPCHUBHOTO CHycka (B TPEABIAYIIUX J1TA0OPATOPHBIX
paboTtax OblIa 3aMeueHa OIKoOKa B andaBuTe).

2. OnTumwuzanus noj padoty ¢ comporeccopom 80x87.

®opmMa OTYETHOCTH:

[To pe3ynbpTaTam paszpaboTku mpenocTtaBiserca: oTueT (¢ain otchet.doc), mcxomHbit
TekcT mnporpammbl (dainer  stack.h, stack.cpp, parser.h, parser.cpp, cmd list.h,
cmd_list.cpp function.cpp, function.h, my_types.h, nametable.h, nametable.cpp, makefile),

UCTIONHSIEeMBIN Qaiin (parser.exe).
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1. Mamemamu4eckoe obecneyeHue

AndaBuT sI3b1Ka, TOHUMAEMOTO TTPOTPAMMOI:

+,-,/, %, (,), uncna B mpeaenax tuna double, ciMBOJIbHBIE CTPOKH, HAYMHAIOIIHUECS C TATUHCKOU
OYKBBI U cojiepKalie OyKBBI JIATHHCKOTO ali(haBuTa, HUQPPHI ¥ 3HAK O JICPKUBAHHUS.

[IpaBuia, 1o KOTOPBIM NPOTrpaMMa aHAJIU3UPYET BXOIHOE BBIPAKEHHUE:

1! angpasum nemmnozo nenpasunvhuiii !!!! naoo nepedenams, a mo 6peo

eblpasicenue -> crazaemoe ocnm.eblpadsiCeHue

ocm.evlpadicerue -> + gulpasxcenue

*
ocm.evlpadiceHue -> - ciazaemoe 0OCm.8vlpasicenue *

ocm.eblpads’iceHue ->

ciazaemoe -> MHOMICUMOoe ocm.caazaemoe

ocm.crazaemoe -> * ciazaemoe

ocm.cnazaemoe -> * MHodcuMoe ocm.ciazaemoe  *

ocm.cnazaemoe ->

MHOICUMOE => YUCTO

MHOMCUMoe -> ( gvlpadicerue )
MHEMOHHMKHN KOMaH]I CoIpoIieccopa

ApudpmeTnyeckue onepaumu

FABS FADD/FIADD FADDP

FCHS FDIV/FIDIV FDIVP
FDIVR/FIDIVR FDIVRP FMUL/FIMUL
FMULP FPREM FPREMI1
FRNDINT FSCALE FSQRT
FSUB/FISUB FSUBP FSUBR/FISUBR
FSUBRP FXTRACT

Onepauuu cpaBHeHuA

FCOM/FICOM FCOMP/FICOMP FCOMPP
FSTSW/FENSTSW  FTST FUCOM
FUCOMP FUCOMPP FXAM
KomaHnabi 3arpy3ku

FLD/FILD/FBLD FLDCW FLDENV
FRSTOR FXCH

3arpy3ka KOHCTaHT

FLDI1 FLDL2E FLDL2T
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FLDLG2
FLDZ

FLDLN2

KomaHAb! KOHTpPONSA NPOLEeCcCopPOM

FCLEX/FNCLEX  FDECSTP
FENI/FNENI FFREE
FINIT/FNINIT FLDCW
FRSTOR FSAVE/FNSAVE

FSTCW/FNSTCW  FSTENV/FNSTENV
FWAIT

KomaHpbl COXpaHeHuA

FSAVE/FNSAVE  FST/FIST
FSTENV/FNSTENV FSTP/FISTP/FBSTP

TpaHCLIeH,D,EHTH ble onepaunun

F2XM1 FCOS
FPREM FPREM1
FSIN FSINCOS
FYL2X

FLDPI

FDISI/FNDISI
FINCSTP

FNOP

FSETPM
FSTSW/FNSTSW

FSTCW/FNSTCW
FSTSW/FNSTSW

FPATAN
FPTAN
FYL2P1

*
UCTIPaBJICHUS a(aBUTA TI0 CPABHCHHIO C TPEABLIYIIUMHE Ja00paTOPHBIMU paboTaMu
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1. Aneopummu4eckoz2o obecrnevdeHue
O6006meHHas cxeMa aIropuTMa nporpamMmmbl

Hauano Hcknrwou.
cumyayus

f

Kon-60 napam.
Komawno. cmp. < 2

Coobwenue
06 owubke

Coobwenue
06 owubke

Co3zoanue obvexma
Knacca expr u
pazbop. mam. 8uip.

Buvi600 snemenm. mam.
onepayuii, noayy.
6 pe3. pazbpa
mam. 8vlp

— 1

Bv1600 06vexkmmnozo
K0Oa NOJYYEeHHOU

dynryuu

3agepwenue
npo2pammuol

Ucnonnenue
00beKmHo020 K00a
NOAYYEeHHOU QYHKYUU

Bu1600 0b6vexmuozo
K0Oa NOJYYEeHHOU

dyuxyuu

[ Koney np-mu }
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CxemMma aHaJIu3aTopa MaTCMaTUICCKOT'O BbIpaKCHUA.

[ Hauano ] read slag: read ostvir:
read_mnozh read_operator
read_expr: read_slag
) read ostmnozh read _expr
read_ostvir

[ Koney ]

read_ostvir:

Hem

Ilepemennasn? Crobku?

read_variable Owubkra 6600a

A

read number

A

read_expr

read ostmnozh:

read_operator

read_slag
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2. JluH2eucmuyeckoe obecreyeHue

B xadyecTBe IMHIBUCTUYECKOTO 00€CEeUEHUST NCIOJb30BaH I3bIK C++.

3. [lpoepamMmMmHoe obecneyeHue

3.1. Ucnonvzosanue 6ubiuomeunvix hyHkyuil

Jlns peain3aluy 1aHHOM MPOrpaMMbl ObUIH MCIIOJIb30BaHbl CIIEAYIONINE CTaHJapTHbIE ONOINOTEKH:
1. iostream.h - MOAYNb C TEKCTOBBIMHU MMOTOKAMU JaHHBIX

2. ctype.h — Moaynb, 00bsABIECHUS HEKOTOPBIX HEOOXOIUMBIX B TPOrpaMMe MaKpOCOB.

3. map — Moayib, BKItodaromuii onpenenenus STL mabiona kiiacca map.
4

vector - MoyJb, BKIItouatouit onpenenenus STL nmradiona kinacca vector.

3.2. @opmanuzayus npedmemuou odoracmu u OONYujeHusl
B xoxe peanuzanuu nmporpaMMbl ObUT CI€TIaH PsiI TOMYIICHUNA:
- BBIpa)XXeHHE MOJAIIeecs Ha BXOJ aHalu3zaTopa OepeTcs U3 KOMaHIHON CTPOKH.
- B IIpoTrpaMme OTKJII0YEHa BO3MOXKHOCTH pabOTHI C MEPEMEHHBIMHU
- u3-3a 0coOeHHOCTEH paboTHl compoleccopa, 6oaee 8-Mu MOAPSI UAYIIUX OTEpaInil

PaBHOTO MPUOPUTETA BHI3ZOBYT OIMINOKY MPOTPAMMBI.

Tabnuna 1. McXoAHBII JUCTHHT NPOTPaMMBI.

[7777777 [77777 1777 17777 /777
;; cmd_list.h

// (c) 2002 Alexander Afanasyev

#ifndef MY CMD LIST H

#define MY CMD LIST H

#include <vector>

#include "my types.h"

#include "nametable.h"

const int COPROCESSOR_STACK MAX = 8;

128; /* 10000000 */

11; /* 00001011 */
12;

const cmd_type PTR

const cmd_type FLD
const cmd type FLD7

const cmd type FST = 13;
const cmd_type FST7 = 14;
const cmd type FXCH = 1;
const cmd_type FADD = 3; /* 00000011 */
const cmd_type FSUB = 4; /* 00000100 */
const cmd_type FMUL = 5; /* 00000101 */
const cmd_type FDIV = 6; /* 00000110 */

class cmd list

{

private:
nametable myNameTable;
vector<val cmd ptr type> myList;

int mycoprocessor stack;

7
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int mystack saved;
int mycount saved;
public: -
cmd_list( const nametable &table ): myNameTable (table),
mycoprocessor stack(0),

mystack saved(0) {}i
cmd_list( const cmd list &cmds ): myNameTable (cmds.myNameTable),
mycoprocessor stack(0),
mystack saved(0) {}i
cmd_list( ):mycoprocessor stack(0),mystack saved(0) {};
cmd_list( int offset ): myNameTable (offset),

mycoprocessor stack(0),
mystack _saved(0) (i
// cmd _list( const map<var_ type,ptr val type> &m ): myMap(m),myOffset (0) {;};

void add( cmd type cmd, const ptr type &ptr );
void add( cmd type cmd, const var type &var );
void add( cmd type cmd );

void pop( );

int offset( ) { return myNameTable.offset(); }
int realoffset( ) { return myNameTable.realoffset(); }

void offset( int offs ) { myNameTable.offset( offs ); }

void operator+=( const cmd list &cmds )
| _
myNameTable.insert ( cmds.myNameTable );
myList.insert( myList.begin(),
cmds.myList.begin(),
cmds.myList.end () );
}

bool operator!( );

//return - if stack full: false; if not: true
bool push( const var_type &var );

nametable& NameTable () { return myNameTable; };
int NameTableSize () const { return myNameTable.size(); };

nametable::const iterator NameTableBegin() const
return myNameTable.begin();

Vi

nametable::const iterator NameTableEnd() const

return myNameTable.end();

bi

public:
typedef vector<val cmd ptr type>::iterator iterator;
typedef vector<val cmd ptr type>::const iterator const iterator;

iterator begin() { return myList.begin(); };
const iterator begin() const { return myList.begin(); };
iterator end() { return myList.end(); }i
const iterator end() const { return myList.end(); }:
i -
#endif

L1707 77777 0777700777700 7777077770777777077777777777777777777777777777717777
;; cmd list.cpp
// (c) Alexander Afanasyev, 2002

#include "cmd list.h"

void cmd list::add( cmd type cmd, const ptr type &ptr )
1 — _ —
myList.push back( cmd|PTR );
myList.push back( ptr );
) _

void cmd list::add( cmd type cmd, const var type &var )
1 — _ —
myList.push back( cmd|PTR );
myList.push back( myNameTable[var] );
}

void cmd list::add( cmd type cmd )

{
myList.push back( cmd );
/* if( mystack saved>0 )

ptr type loadptr=myNameTable["@@GE"+mystack saved];
mystack saved--;
add( FLD7, loadptr );
}
else
mycoprocessor stack--;*/

8




void cmd list::pop( /*8cmd type cmd*/ )

/ myList.push back( cmd|PTR );
/ myList.push back( myNameTable.pop() );

—

//return - if stack full: false; if not: true
bool cmd list::push( const var type &var )
; _ _
ptr type dataptr=myNameTable.push( var );
mycoprocessor_stack++;
add( FLD, dataptr );

/* if ( mycoprocessor_stack<COPROCESSOR_STACK_MAX-1 )

mycoprocessor_ stack++;

else

{
mystack saved++;
ptr type saveptr=myNameTable["@@GE"+mystack saved];

y add( FST7, saveptr );
}*

return mycoprocessor_stack<COPROCESSOR_STACK_MAX-2;

bool cmd list::operator!( )

{
return ! (mycoprocessor_ stack<COPROCESSOR_STACK_ MAX-2);

/é//////////////////////////////////////////////////////////////////////

unction.h : header for my function generation/using class

//
//
//
// (c)2002 Alexander Afanasyev
//////////////////////////////////////////////////////////////////////////
// comment: do not use it if you are unsure what this class is doing

// it probaly can damage your computer, if compiler

// is different than GNU C++ of Delorie DJGPP project

#

ifndef MY FUNCTION H 01010101010101002927436463524173848585746362
#define MY FUNCTION H 01010101010101002927436463524173848585746362

#include "my types.h"
#include "nametable.h"
#include "cmd list.h"

const int FUNCTION BUFFER MAX=256;
// some coprocessor commands

const int FMULP ST1 ST 0xDEC9;
const int FMULP_ST1 ST SIZE 2;

const int FDIVP ST1 ST 0xDEF9;
const int FDIVP ST1 ST SIZE 2;

const int FADDP ST1 ST 0xDEC1;
const int FADDP ST1_ST SIZE = 2;

const int FSUBP ST1 ST 0xDEEY;
const int FSUBP_ST1 ST SIZE 2;

const int FXCH_ST1 ST
const int FXCH ST1 ST SIZE

0xc3;
1;

class function

{

private:
typedef double (*myfunc_type) (double);
char *myFuncBuf; //if myFuncBuf != NULL <=> init function was run already
//and will throw an exception if somebody try to run
//function::init(...) one more time

char *myPointer;

void add( int dw, int numbytes=1 ); //dw - cmd, numbutes - butes to write
void add( void *s );

public:
function( ): myFuncBuf( NULL ) { };
function( cmd_list &cmds ): myFuncBuf ( NULL ) { init( cmds ); }; //never used :)
~function( )

if( myFuncBuf ) delete [] myFuncBuf;
myFuncBuf=NULL;
}

void init( cmd list &cmds );
double call( double );
public: //public exceptions

class CannotRunInitTwice { };
bi
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endif
N N NN,

function.cpp : my function generation/using class definition

#
//
//
//
// (c)2002 Alexander Afanasyev
//////////////////////////////////////////////////////////////////////////
// comment: do not use it if you are unsure what this class is doing

// it probaly can damage your computer, if compiler

// is different than GNU C++ of Delorie DJGPP project

#include "function.h"
//#define UBRAT NENUZHNIY COUT

void function::add( void *ptr )

{
*((unsigned *) (myPointer))=(unsigned) (ptr)/* & OxFFFF*/;
myPointer+=4;

}

void function::add( int dw, int bytesnum=1 )
{
for( ; bytesnum>0; bytesnum-- )
{
*myPointer=( dw >> 8* (bytesnum-1) ) & OxFF;
*myPointer++;

bool isnumber( const var type &var )
{
return ('0'<=var([0] && var

[0]<=" [l var[0]=="." |
var[0]=="-" || var([0]=="+

void function::init( cmd list &cmds )

{
if( myFuncBuf ) throw CannotRunInitTwice();
myFuncBuf=new char[FUNCTION BUFFER MAX];
myPointer=myFuncBuf;

//some preparing code
add ( 0x55 ); //push
add( 0x89e5, 2); //mov %esp, %ebp

//allocate place in memory for all our data and constants

int datasize=cmds.NameTableSize();

int dataoffset = FUNCTION BUFFER MAX - datasize*sizeof (double);

1f( dataoffset<FUNCTION_BUFFER_MAX/4 )

{
cerr << "So big expression will support in future program versions"

<< endl << "It is not a bug, it is a feature ;) " << endl;

throw 1234;

}

int ds=dataoffset;

for( nametable::const iterator i =cmds.NameTableBegin();
i!=cmds.NameTableEnd () ;
it+ )

{

#ifndef UBRAT NENUZHNIY COUT

cout << i->first << ' ';
#endif

1f( isnumber(i—>first) )

//it is a constant value and need to be initialized
#ifndef UBRAT NENUZHNIY COUT
cout << i->second.myVal << endl;

#endif
* (double¥)
( myFuncBuf+ds+
(i->second.myPtr-1) *sizeof (double) ) = i->second.myVal;
}
else
{
cerr << "Unfortunately, in this program temporaly variables "
<< "are disabled. Please check for update. check();" << endl;
throw 12345;
}
}
for( cmd list::const iterator i=cmds.begin(); i<cmds.end(); 1i++ )

{
switch (i->myCmd & 31)
{
case FLD:
add( 0xDDO05, 2 );
i++;
add ( myFuncBuf+ds+ (i->myPtr-1) *sizeof (double) );
break;
case FLD7:
throw 1;
cout << "FLD ";
if( i->myCmd & PTR )
cout << '[' << (++i)->myPtr << ']' << endl;
else
cout << (++i)->myVal << endl;

10
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cout << "FXCH ST(7)" << endl;
break;
case FST:
throw 1;
cout << "FST ";
if( i->myCmd & PTR )

cout << '[' << (++i)->myPtr << ']' << endl;

else
cout << (++i)->myVal << endl;
break;
case FST7:
throw 1;
cout << "FXCH ST(7)" << endl
<< "FST ";

if( i->myCmd & PTR )

cout << '[' << (++i)->myPtr << ']' << endl;
else

cout << (++i)->myVal << endl;
cout << "FXCH ST(7)" << endl
<< "FFREE ST(7)" << endl;
break;
case FADD:
add ( FADDP ST1 ST, FADDP ST1 ST SIZE );
break; - - - -
case FSUB:
add( FSUBP ST1 ST, FSUBP ST1 ST SIZE );
break; - - - -
case FMUL:
add( FMULP ST1 ST, FMULP ST1 ST SIZE );
break; - - - -
case FDIV:
add( FDIVP_STl ST, FDIVP_ST1 ST SIZE );
break;
case FXCH:
add( FXCH ST1 ST, FXCH ST1 ST SIZE );
break; - - - -
default:

}

break;

}

//some function ending code

add( 0x89%ec, 2); //mov %ebp, %esp
add ( 0x5d ); //pop
add( 0xC3 ); //ret

double function::call( double someval )
{
if ( myFuncBuf )
{
const char *HEX="0123456789ABCDEF";
cout << "Dump of function generated object code:" << endl;
for( int i=0; i<FUNCTION BUFFER MAX; i++ )
( _ _
cout << HEX[ (myFuncBuf[i]>>4) & 0xF] << HEX[myFuncBuf[i]&0xF];
if( (i+1) % 2 == 0 ) cout << '"\t'; else cout << ' ';
}
cout << endl;
myfunc type brr = (myfunc type) myFuncBuf;
return brr (someval);
}
else
{
cerr << "Using function::call(...) before initialisation. Check()."
<< endl;
throw 12222;

}

//////////////////////////////////////////////////////////////////////////
// my types.
//
//

(c) Alexander Afanasyev

#ifndef MY MY TYPES H
#define MY MY TYPES H

class BadOperation {};
class BadSyntax {};
class NullExpression {};

// type definitions
typedef char oper type;
typedef double val type;

#include <string>
typedef std::string var_ type;

typedef char cmd_type;
typedef int ptr_type;

struct ptr_val type

{ };
{ };
}i

ptr val type(): myPtr (NULL) ,myVal (-1)
)
1) {

), 1
ptr val type( ptr type ptr ): myPtr(ptr), myVal(-1
ptr val type( val type val ): myPtr (NULL),myVal(va
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ptr val type( ptr type ptr, val type val ): myPtr(ptr),myVal(val) { };

ptr_type myPtr;
val type myVal;

bool val() { return myPtr==NULL; };
bool ptr() { return myPtr!=NULL; };
bi

struct var val type
{
var_val type(): myVar() {};
var_val type( var_type var ): myVar (var) { };
var val type( val type val ): myVar( ), myVal(val) { };
var val type( val type val,var type var ): myVar( var ), myVal(val) { };
var_type myvVar;
val type myVal;

bool var() { return myVar.size(); };

bi

union val cmd ptr type

{

val cmd ptr type( val type val ): myVal(val) { };
val cmd ptr type( cmd type cmd ): myCmd(cmd) { };
val cmd ptr type( ptr type ptr ): myPtr(ptr) { };

val type myVal;

cmd_type myCmd ;

ptr type myPtr;
}i -

#endif

[T 7777777777700 0007 s s
;; nametable.h

// (c) Alexander Afanasyev

#ifndef MY NAMETABLE H
#define MY NAMETABLE H

#include "my types.h"
#include <map>
#include <stack>

class nametable
{
public:
typedef map<var type,ptr val type>::iterator iterator;
typedef map<var type,ptr val type>::const iterator const iterator;

iterator begin() { return myMap.begin(); };

const_iterator begin() const { return myMap.begin(); };

iterator end() { return myMap.end(); }i

const_iterator end() const { return myMap.end(); }i
private:

map<var type,ptr val type> myMap;
stack<iterator> myStack;
int myOffset;

public:
nametable( ): myOffset(0) {;};
nametable( const nametable &nt ): myMap( nt.myMap ), myOffset(0) {;}
nametable( const map<var type,ptr val type> &m ): myMap (m),myOffset(0) {;};
nametable( int offset ) T myOffset(offset) {;}
int offset( ) { return myMap.size(); }
int realoffset( ) { return myOffset; }

void offset( int offs ) { myOffset=offs; }
void insert( const nametable &table )

{
myMap.insert ( table.begin(), table.end() );

ptr type operator[] ( const var type &var );

ptr_type push( const var type &var );

ptr_type pop( );

int size() const { return myMap.size(); };
public: //exeption types

class StackUnderflow{ };

bi

#endif
L1000 7770 0770000770707 777077770777 77707777777770777777777777777777717177177

// nametable.cpp: my values/variables nametable definition
//

// (c)2002 Alexander Afanasyev

#include "nametable.h"
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#include <map>

bool isnumber( const var type &var );

/*{
return ('0'<=var[0] && var[0]<=' ) [l var[0]=="." |
var[0]=="-" || var[0]=="+
}ox/
val type tovalue(const var_ type &var )
const char *s=var.c_str();
val type val=0;
int isdrob=0;
val type delitel=10.0;
bool isminus=false;
if( *s=='-' ) { isminus=true; s++; }
else
if( *s=="'+') s++;
for( ; *s && (isdigit(*s) || *s=='."); s++ )
{
if( *s=='.")

if( isdrob ) throw BadSyntax();
isdrob=1;
continue;

if( isdrob )

val+=(*s-'0")/delitel;
delitel*=10.0;

else
val=val*10+(*s-'0");
}

return ((isminus) ? -1 : +1 )*val;

return 0;

ptr_type nametable::operator[]( const var_ type &var )

iterator ii=myMap.find( var );
if( ii==myMap.end() )
{
if( !isnumber (var) )
{
pair<var_type,ptr val type> pp( var, ptr_ type(myMap.size( )+l+myOffset) );
myMap.insert ( pp/*pair (var, ptr type(myMap.size( )+1))*/ );
) _
else
{
pair<var_type,ptr_val type> pp(var,
ptr val type( ptr type(myMap.size( )+l+myOffset),
tovalue (var) ));
myMap.insert( pp );

return myMap.size () +myOffset;
}
else

return ii->second.myPtr;

ptr type nametable::push( const var type &var )
{

iterator ii=myMap.find( var );
if( ii==myMap.end() )
{
if( !isnumber (var) )
{
pair<var_type,ptr_val type> pp(var, ptr type(myMap.size( )+l+myOffset));
myStack.push (myMap.insert ( myMap.begin (), pp ));
}
else
{
pair<var_type,ptr_val type> pp(var,
ptr val type( ptr type(myMap.size( )+l+myOffset),
tovalue (var) ));
myStack.push (myMap.insert ( myMap.begin(), pp ));
}
return myMap.size () +myOffset;
}
else
{
myStack.push( 1ii );
return ii->second.myPtr;

}
ptr type nametable::pop( )
A
if( myStack.size()==0 ) throw StackUnderflow();

iterator ii=myStack.top();
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myStack.pop () ;
return ii->second.myPtr;

/////////////////////////////////////////////////////////
// parser h - header file for parser project
// (c) 2002 Alexander Afanasyev

#ifndef MY PARSER H

#define MY PARSER_H

#include <vector>
#include <string>

#include "my types.h"
#include "nametable.h"
#include "cmd_list.h"
#include "function.h"

#include "stack.h"

class expr

private:
enum id { NUMBER, VARIABLE, SK EXPR SK };
cmd list myCmdList; - -
function myFunc;

/ void *myFunc; // pointer to point future generated function
/ bool myisfirstoperand;

~~

var type read number ( char *&s );
var type read variable( char *&s );
oper type read operator( char *&s );

void read expr ( char *&s )

void read _ostvir ( char *&s );
void read_slag ( char *&s );
void read ostmnozh( char *&s );
void read:mnozh ( char *&s );

bool next add or sub( const char *s );
bool next mul or div( const char *s );

void read skobka ( char *&s );

id probe mnozh type( const char *s );
public:
expr ( char *&s ) { read expr(s); };
expr ( char *&s, int offset ): myCmdLlst(offset) { read expr(s); };
expr ( char *&s, const cmd _list &cmds ): myCmdList (cmds) { read expr(s); };

void init ()

{
}

myFunc.init ( myCmdList );

~expr() { };

double call( double someval ) { return myFunc.call( someval ); };
void dump_cmdlist( ostream &os );

bi
#endif

#include <iostream.h>
#include <ctype.h>
#include <assert.h>
#include <map>

//#include "stack.cpp"
#include "parser.h"

#define MY DEBUG 1

/ *

V programme delayetsya korennaya zamena. Vse chisla s

tekuschego momenta imeyut absolutno takoye zhe predstavleniye,

chto i peremenniye! Vot. Absolutno takoye zhe predstavleniye.

Takim obrazom, 2.1 i 2.1, napisanniye v raznix mestax

vxodnoy stroki budut ukazivat na odnu i tu zhe oblast dannih.
Yedinstvennoye otlichiye ot prostix peremennih, oni budut
initializirovani znacheniyami tipa double, dlya sobsno ix posleduyu-
s?hego soxraneniya.

*

/*
Alfavit yazika

expr -> slag ostvir
ostvir -> + expr

ostvir -> - expr

ostvir ->

slag -> mnozh ostmnozh

ostmnozh -> * slag
ostmnozh -> / slag
ostmnozh ->
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mnozh -> number

mnozh -> variable
mnozh -> ( expr )

*/

//expr -> slag ostvir

void expr::read expr( char g5

assert( s!=NULL );
while( isspace(*s) ) s++;

read slag(s);
read ostvir(s);

}

//ostvir -> + expr )
//ostvir -> - slag ostvir )
//ostvir -> :)

void expr::read ostvir( char *&s )
| _
assert( s!=NULL );
while( isspace(*s) ) s++;
if( !*s || !next add or sub(s) ) return;

oper type oper=read operator(s);

switch( oper )
{
case '+':
read_expr(s);
myCmdList.add( FADD );
break;
case '-':
read slag(s);
myCmdList.add( FSUB );
read ostvir(s);
break;
default:
throw BadSyntax();

}
myCmdList.pop( );
}

//slag -> mnozh ostmnozh
void expr::read slag( char *&s )
{

assert ( s'—NULL ) ;

while( isspace(*s) ) s++;

read_mnozh (s);
read_ostmnozh (s)

}

//ostmnozh -> * slag

//ostmnozh -> / mnozh ostmnozh
//ostmnozh -> )

void expr::read_ostmnozh ( char *ss )

assert( s!=NULL );
while( isspace(*s) ) s++;
if( !*s || !next mul or div(s) ) { return;

oper type oper=read operator(s);
switch( oper )
{
case '*':
read slag(s);
myCmdList. add( FMUL ) ;
break;
case '/':
read mnozh (s);
myCmdList.add (
read ostmnozh (
break;

FDIV );
s);

default:
throw BadSyntax();
}

myCmdList.pop( )

/* if ( !myCmdList )
{
expr next level( s
myCmdList+=next level myCmdList;

}x/
}
//mnozh -> number
//mnozh -> variable
//mnozh -> ( expr )

void expr::read mnozh( char *&s

{
assert( s!=NULL );
while( isspace(*s) ) s++;
switch( probe mnozh type(s) )
{
case NUMBER:

}

15
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if( 'myCmdList )
{

expr next level( s, myCmdList );
myCmdList+=next level.myCmdList;
) _
else
myCmdList.push( read number(s) );
break;
case VARIABLE:
if( 'myCmdList )
{
expr next level( s, myCmdList );
myCmdList+=next level.myCmdList;
}
else
myCmdList.push( read variable(s) );
break;
case SK EXPR SK :

read operator(s); //'('
read expr(s);
read operator(s); //')'
}
break;

default:

throw BadSyntax();
}

bool expr::next add or sub( const char *s )

return *s=='-' || *s=='+"';

}
bool expr::next mul or div( const char *s )

return *s=='*' || *g=='/"';

oper type expr::read operator( char *&s )
{

return *s++;

expr::id expr::probe mnozh type( const char *s )

{
if( !'*s ) throw BadSyntax();

1f( ('0'<=*s && *s<='9'") || *s=='.' ) return NUMBER;
if( ('a'<=*s && *s<='z') ||
("A'<=*s && *s<='Z") ) return VARIABLE;
lf( *S==I_l || *s__l+l )
{
if( ('0'<=*(s+l) && *(s+1l)<='9'") || *(s+l)=='.' ) return NUMBER;

// if( ('a'<=*s && *s<='z') ||
// ("A'<=*s §&& *s<='Z") ) return VARIABLE;
// expressions like '-x' are forbidden!

}
if( *s==" (') return _SK_EXPR_SK_;
throw BadSyntax();

}

var type expr::read number( char *&s )

{

var_type var;

if( ks=='-' || *s=='+') { var+
S

*s; s++; )
for( ; *s && (isdigit(*s) || *s=='

L")y s+t ) { var+=*s; };

return var;

var_type expr::read variable( char *&s )
var type var;

for( ; *s && (isdigit( *s ) || disalpha( *s ) || *s=='_"); s++
var+=*s;
return var;

void expr::dump_cmdlist( ostream &os )

for( cmd list::iterator i=myCmdList.begin();
i<myCmdList.end();
it++

)

switch (i->myCmd & 31)
{
case FLD:

cout << "FLD ";

if( i->myCmd & PTR )

cout << '[' << (++i)->myPtr << ']' << endl;
else
cout << (++i)->myVal << endl;
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break;
case FLD7:
cout << "FLD ";
if( i->myCmd & PTR )
cout << '[' << (++i)->myPtr << ']' << endl;
else
cout << (++i)->myVal << endl;
cout << "FXCH ST(7)" << endl;
break;
case FST:
cout << "FST ";
if( i->myCmd & PTR )

cout << '[' << (++i)->myPtr << ']' << endl;

else
cout << (++i)->myVal << endl;
break;
case FST7:

cout << "FXCH ST(7)" << endl

<< "FST ";
if( i->myCmd & PTR )

cout << '[' << (++i)->myPtr << ']' << endl;
else

cout << (++i)->myVal << endl;
cout << "FXCH ST(7)" << endl
<< "FFREE ST(7)" << endl;
break;
case FADD:
cout << "FADDP ST(1l),ST" << endl;
break;
case FSUB:
cout << "FSUBP ST(1l),ST" << endl;
break;
case FMUL:
cout << "FMULP ST(1),ST" << endl;
break;
case FDIV:
cout << "FDIVP ST(1l),ST" << endl;
break;
case FXCH:
cout << "FXCH ST(1l),ST" << endl;
break;
default:

}

break;

int main( int argc, char **argv )

try

{

// cerr << "Nexren zapuskat, do okonchaniya raboti !!! " << endl;
// return 1;

if( argc<2 )
{

cerr << "Usage: parser.exe <math expression> " << endl;
return 1;

}

cout << "--== NEW EXPRESSION: " << argv[l] << "' ==--" << endl;
expr my expr( argv[l] );
my expr.init();
// my expr.dump cmdlist( cout );
cout << "After object code execution value is " << my expr.call(2.1) << endl;

my expr.dump cmdlist( cout );
) _ —
/*catch( StackUnderflow )

{
#ifndef MY DEBUG
cerr << "Error: incorrect syntax, please check" << endl;
#else
cerr << "Error: catching exeption BlankStack ()" << endl;
#endif
return 7;

}
catch( StackOverflow )

#ifndef MY DEBUG
cerr << "Error: too big expression. Please update program version"
<< endl;
#else
cerr << "Error: catching exeption StackOverflow ()" << endl;
#endif

}

*/
catch( BadOperation )

return 8;

{
#ifndef MY DEBUG
cerr << "Error: undefinied operation" << endl;
#else
cerr << "Error: catching exeption BadOperation()" << endl;
#endif

}
catch( BadSyntax )

return 16;

{
#ifndef MY DEBUG
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cerr << "Error: error in expression” << endl;

#else
cerr << "Error: catching exeption BadSyntax ()" << endl;
#endif
return 16;
}
catch( ... )

{
#ifndef MY DEBUG
cerr << "Error: unknown error" << endl;
felse
cerr << "Error: catching exeption <unknown>" << endl;
#endif

}
}

#ifndef MY STACK H
#define MY STACK H

return 255;

#include <iostream.h>
const int MAX BUF SIZE=256;

class StackUnderflow {};
class StackOverflow {};

template<class T>

class my stack

; _

private:
T myBuf [MAX BUF SIZE];
int mySize;

public:
my stack( ) : mySize(0) {;};
int size() const { return mySize; };

inline void push( const T &val );

inline T pop () ;
inline T top ()
inline T operator[] ( const int &i ) const

{
if( i>mySize-1 ) throw StackUnderflow();
return myBuf [mySize-i-11];

}

bool ok () const { return 0<=mySize && mySize<=MAX BUF SIZE; };
void dump( ostream &os ) const

{
for( int i=0; i<MAX BUF SIZE; i++ )

0os << myBuf[i] << "\t";

bi

template<class T>

inline void my_stack<T>::push( const T &val )

{
if( mySize==MAX BUF SIZE ) throw StackOverflow();
myBuf [mySize++]=val;

}i

template<class T>

inline T my stack<T>::pop()

i _
if( mySize==0 ) throw StackUnderflow();
return myBuf[--mySize];

bi

template<class T>

inline T my stack<T>::top ()

0 _
if( mySize==0 ) throw StackUnderflow();
return myBuf[mySize-1];

}i

#endif

4. Memodu4eckoe obecrneyeHue.

[Iporpamma mpeaHa3zHadeHa Il ucnodib3oBaHus B cpexe MS DOS, Windows, Linux.
Jlns KOMIOUJISILMU UCXOJHOI0 TEKCTa MporpaMmsbl ucnosb3oBaics komnuiaarop GNU C++

(B cpeae DOS u3 xommiekta GNU DJGPP http://www.delorie.com/djgpp/). JAnsa nauana

Novenber 13, 2008 11:33 PM -- 18



Novenber 13, 2008 11:33 PM -- 1

-19 -

paboTHl ¢ mMporpaMMoOi HEOOXOJAWMO BBHIMMOJHUTH HMCHOJHsAEMBIN ¢aitn parser.exe. s
pabotrel B cpene Linux HeoO6X0AMMO pacrnakoBaTh IMOCTaBISAEMbId AUCTPUOYTUB B
Kakoi-HuOynb KaTaJor M 3anycTHTh KomaHay make'. Jlnsg 3amycka mporpaMMel
HCIIOJIb30BaTh ./parser.exe’

B kOMaHIHOUW CTpOKE MpH 3amyCcKe MPOTpaMMbl YKa3bIBACTCSI MATEMaTHYECKOE BBIPAXKCHHUE

I pa3bopa ero mporpamMMoi.

CocTaB KOMIUJIGKTA:
e JlokyMeHTanus no pazpaborke (order) - daiin otchet.doc.

e lcxonHblii TekcT mnporpaMmbl - (ainel parser.cpp, parser.h, stack.cpp, stack.h,

makefile.

Cnuncok ncnonb3oBaHHbIX NCTOYHUKOB

1. B.Crpayctpyn, SA3bix nporpammupoBanus C++, 3-e usn./Ilep. ¢ anra. — CII6.; M.:
«Hesckuit Imanexkt» - «M3garenbctBo BUHOMY, 1999 r. — 991 c., un.

2. Intel Architecture Software Developer’s Manual, Floating-Point Unit (fpu.pdf)

3. Mike Eddy, Coprocessor (0OLMARFCO05.pdf)
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Conep:xkanue

CTp.
TeXHUYECKOE 3a1aHue 2
1. JIunrBucTHUeCKO€E 0OECIIeueHrE 2
2. IIporpamMmmHOe obecrieueHne 3
3. Meroanyeckoe oOecreueHue. 4
CIuCcOK MCIOJIb30BaHHBIX HCTOYHHKOB 4

Texundeckoe 3aganue

HanMeHoBaHue pa3padoTKH: CO3JaHHEC JAMArHOCTHUPYIONIEe-00ydJaromero Kiacca,
AQHAJIOTHYHOTO KJIACCY int C BBIBOJAOM THATHOCTHUPYIOMUX COOOIICHUM.

Heap pabdoTbl — O3HAKOMUTHCS C OCHOBHBIMH CHUHTAaKCHYECKHMMH  KOHCTPYKIMSIMH,
o0eCTIeUNBAOIMMHI  aJIeKBaTHOE pearupoBaHHe OOBEKTOB TIOJH30BATENBCKHNA  Kiacca Ha
CTaHJapTHBIE OTEepAIlH:

- CIIOKEHUS, YMHOXKCHUS, JICIICHUS;

- NPUBEICHUS TUIIOB;

- JIOTHYECKHUE OTepallvH;

- paboThl ¢ MOTOKaMH (stream) JaHHBIX.

Pemaempble 3agaumn:

PeanuzoBaTh Kilacc ¥ MPEJOCTaBUTh K HEMY MHTEpQEic, BKIIOYAIONIMNA B ceOs TOIICPKKY
CTaHJAPTHBIX MAaTEMAaTHUYECKHX, W JIOTHYCCKUX OIepalldii, ONepamuii MPUCBAMBAHUS, ONEparui
peoOpa3oBaHus TUIIOB U JAPYTHX.

s obecriedeHHs] TUATHOCTHKH, BCTPOUTH B KJIacC BBIBOJ COOOINEGHWH HA 3KpaH, NpU
MIPOBEICHUH JIFOOBIX Oreparuii ¢ 00beKTaMH 3TOTO KJiacca.

JlomoTHUTENhHOE 3a/IaHNe — peaTn3alisl HeaJeKBAaTHOTO MOBEICHUS BCEX OOBEKTOB JAHHOTO
KJjlacca B CIydailHbIe MOMEHTBI BPEMEHH, C BO3MOXKHOCTBIO 3a/IaHHs IPOICHTA HEMPaBUIBHON
paboThI BO BpeMEHH.

Hanwucats mpuMep HCITOJIL30BaHUS JAHHOTO KJacca.

Pa3paborannas mporpamma JnojkHa paboraTth Kak B cucreme Windows, Tak u Linux u
KOMITHJINPOBATHCS CICAYIONUMU KOMITHISATOPAMHU:

- GNU C++

- Microsoft Visual C++ 6.0

- Borland C++ 3.1

- Borland C++ 5.02

JTanbl BHINOJHEHUS:
1. Pa3pabotath kiacc, peaiu3yromuii ONMCaHHbIE BhINIE (PYHKIUH.
2. Pa3pabotaTh mpuMep MporpamMMbl, UCTIOIL3YIONIEH pa3pab0oTaHHBIN KI1acc.

®opMa OTYETHOCTH:

[To pe3ynbpTaTam pazpaboTku mpenocTtaBisercs: otdeT (daitn otchet.doc), HCXOMHBIN TEKCT
nporpaMmsbl (gaiinsl superint.h, superint.cpp, main.cpp, makefile), ucnonusemsiii ¢aiin
(superint.exe).
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3. JIuarpucruyeckoe odecnevyeHme
CornacHo T3 B KkauecTBE JIMHIBUCTHYECKOI0 00ECHEYEHUS UCIIONB30BaH A3bIK CH++.

4. IIporpaMmMHoOe obecneyenue

4.1. Ucnonvzosanue 6ubauomeunvix ynkyuil

Jlns peanu3anuy JaHHOW POrpaMMBbl OBUTH HCIIOIb30BaHbI CIEAYIOIINE CTaHIapTHBIE OMOIMOTEKH:
1. iostream.h - MOIyJIb C TEKCTOBBIMU TIOTOKAMH JAHHBIX

2. stdio.h, stdlib.h — mogynu crangapTHBIX (QyHKIUI

3. time.h — Momynb, comepKanuii MPOTOTHUITHI PYHKIINH 00pabaTHIBAIONINX CHCTEMHOE BpEMS

4.2. @opmanuzayus npeomemuou 0o1acmu u 0OnyuweHus

B xoze peanu3zaryy nporpaMMbl ObLT CICTIaH PST TOTTYIICHHIA:

MPOICHT HEaJleKBATHOTO MOBEICHUS 00BEKTOB Kjiacca (C BBIBOJOM COOOIICHHST 00 OTIHOKE)
omnpenensercs oOuuM sl BceX 00bEKTOB MmapaMmeTpa.

4.3. CmpykmypHo-gyHKyuonaivHoe nocmpoenue npocpammol
WNuTepdeiic kiracca npeacrapieHa B ¢aiine superint.h.

Tabnuna 1. McXOAHBIH JUCTUHT NPOrPAMMBI.

®aiin superint.h

#ifndef SUPERINT H
#define SUPERINT H

#include <iostream.h>
const int default bug percentage=25;

#if ! (__TURBOC__) || (__TURBOC _ > 0x0410)
typedef bool BOOL;

#else

typedef int BOOL;

#endif

class Int
{
private:
int val;
static int buggy;

static BOOL bug() ;
public:
static void setbuggy(int i=25) { Int::buggy=i%101; };

Int();
Int( const Int& 1 )
Int( const int& 1 )

’
’

#if ! (__TURBOC_ ) || (__ _TURBOC _ > 0x0410)
operator bool();
#endif

operator short();
operator int();
operator long();

#if ! (__ _TURBOC_ ) && ! (_MSC_VER)
operator long long();
#endif

operator float();
operator double();

Int& operator=( const Int& i );

Int operator+( const Int& i ) const;
Int& operator+=( const Int& i );

Int& operator+();
Int& operator-();

Int operator-( const Int& i ) const;
Int& operator-=( const Int& i );

Int operator*( const Int& i ) const;
Int& operator*=( const Int& i );
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Int operator/( const Int& i ) const;
Int& operator/=( const Int& i );

Int operator%( const Int& i ) const;
Int& operator%=( const Int& i );

Int operator&( const Int& i ) const;
Int& operator&=( const Int& i );

Int operator| ( const Int& i ) const;
Int& operator|=( const Int& i );

Int operator”( const Int& i ) const;
Int& operator”=( const Int& i );

Int operator>>( const int& i ) const;
Int& operator>>=( const int& i );

Int operator<<( const int& i ) const;
Int& operator<<=( const int& i );

BOOL operator|| ( const Int& i ) const;
BOOL operator&&( const Int& i ) const;
BOOL operator! () const;

BOOL operator==( const Int& i ) const;
BOOL operator!=( const Int& i ) const;
BOOL operator>=( const Int& i ) const;
BOOL operator<=( const Int& i ) const;

BOOL operator>( const Int& i ) const;
BOOL operator<( const Int& i ) const;

friend ostream& operator<<( ostream &os, const Int& i );
friend istreamé& operator>>( istream &is, Int& i );

bi

ostream& operator<<( ostream &os, const Int& 1 );
istream& operator>>( istream &is, Int& i );

fendif

®aiin superint.cpp

#include "superint.h"
#include <iostream.h>
#include <stdlib.h>

int Int::buggy=default bug percentage;

inline int my rand()
{
#ifdef MSC VER
return rand();
#else
#ifdef  TURBOC
return random(10000) ;
#else
return randomf() ;
#endif
#endif
}

Int::Int ()
{
cout << "JICIOJIHAK: KOHCTPYKTOP IO ymoJjuaHuio" << endl;

}i

Int::Int( const Int& 1 ) : val(i.val)
{

cout << "McnojsiHsAW: KOHCTPpykKTop Int::Int( const Inté& i ):

<< "i.val=" << i.val << endl;
if ( Int::bug() ) val=my rand();
}
Int::Int( const int& i ) : val (i)

{
cout << "MCHOJNHAK: KOHCTPyKTOp Int::Int( const int& 1 ): "
<< "i.val=" << 1 << endl;

if ( Int::bug() ) val=my_rand();
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BOOL Int::bug/()

if( my rand()%100<buggy )
{
int k=my rand()%100;
if( k%100<40 )
cout << "Error: lame error, maybe your programmer
<< "need more money?" << endl;

else
if( k%100<60 )
cout << "Error: memory error, you don't think, that "
<< "that programmer wants eat too?" << endl;
else
if( k%100<80 )
cout << "Error: please check programmer's wade. "
<< "He wants more :)" << endl;
else

cout << "Error: this operation is forbidden in this
<< "trial beta version. Please contact to somebody" << endl;

return 1;

}

return 0;

#if ! (__ TURBOC_ ) || (__ _TURBOC _ > 0x0410)
Int::operator bool()
{
cout << "McnomHswo: operator bool(): val=" << val << endl;
if( Int::bug() )
return my rand()%2;
else
return val;
}
fendif

Int::operator short()
{
cout << "McnomHsawo: operator short(): val=" << val << endl;
if( Int::bug() )
return my rand();
else
return val;

Int::operator int ()
{
cout << "Mcnomuswo: operator int(): val=" << val << endl;
if( Int::bug() )
return my rand();
else
return val;

Int::operator long()

cout << "JMcnomHsawo: operator long(): val=" << val << endl;
if( Int::bug() )

return my rand();
else

return val;

#ifndef  TURBOC
#ifndef _MSC_VER
Int::operator long long()
{
cout << "McnosHawo: operator long long(): val=" << val << endl;
if( Int::bug() )
return my rand();
else
return val;
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}
#endif
#endif

Int::operator float()
{

cout << "McnomHsaw: operator float(): val=" << val << endl;

if( Int::bug() )
return my rand();
else
return val;

Int::operator double ()

cout << "McnosHsawo: operator double(): val=" << val << endl;

if( Int::bug() )
return my rand();
else
return val;

Int& Int::operator=( const Int& 1 )
{
cout << "Mcnomuso: operator=( const Int& i ): "
"cxonmpyeM-ka " << i.val << endl;
if ( Int::bug() )
val=my rand();
else
val=i.val;
return *this;

Int Int::operator+( const Int& i ) const
{
cout << "Mcnomuso: operator+( const Int& i ) const: " <<
"CioxuMm " << val << " ¢ " << i.val << endl;

if ( Int::bug() )
return my rand();
else
return val+i.val;

Int& Int::operator+=( const Inté& 1 )
{
cout << "Mcnomuswo: operator+=( const Int& 1 ): " <<
"CioxmMm (+=)" << val << " ¢ " << i.val << endl;
if( Int::bug() )
val=my rand();
else
val+=i.val;
return *this;

Int Int::operator-( const Int& i ) const
{
cout << "Mcnomuswo: operator-( const Int& i ) const: " <<
"OrHmMeM " << val << " or " << i.val << endl;

if ( Int::bug() )
return my rand();
else
return val-i.val;

Int& Int::operator-=( const Int& i )
{
cout << "Mcnomusw: operator-=( const Int& 1 ): " <<
"OrHmMeM (-=)" << val << " or " << i.val << endl;

if( Int::bug() )
val=my rand();
else
val-=1i.val;
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return *this;

Int Int::operator*( const Int& i ) const

cout << "McnosHsaw: operator* ( const Int& i ) const: " <<
"MlomuoxmM " << val << " Ha " << i.val << endl;
if( Int::bug() )
return my rand();
else
return val*i.val;

Int& Int::operator*=( const Int& 1 )
{
cout << "Mcnomuso: operator*=( const Int& 1 ): " <<
"TIoMHOXMM (*=) " << val << " Ha " << i.val << endl;

if ( Int::bug() )
val=my rand();
else
val*=i.val;
return *this;

Int Int::operator/( const Int& i ) const

cout << "McnosHso: operator/( const int& 1 ): " <<
"TIomesimM " << val << " Ha " << i.val << endl;
if( Int::bug() )
return my rand();
else
return val/i.val;

Int& Int::operator/=( const Int& i )
{
cout << "McnosHswo: operator/=( const int& i ): " <<
"MomesmM (/=) " << val << " Ha " << i.val << endl;
if( Int::bug() )
val=my rand();
else
val/=1i.val;
return *this;

Int Int::operator%( const Int& i ) const
{
cout << "Mcnomuso: operator%( const Int& i ): " <<
"BosbMeM OCTATOK OT mejeHusa " << val << " Ha " << i.val << endl;

if( Int::bug() )
return my rand();
else
return val%i.val;

Int& Int::operator%$=( const Inté& 1 )
{
cout << "Mcnomuswo: operator%=( const Int& 1 ): " <<
"Bo3bMEM OCTATOK OT mejieHusa " << val << " Ha " << i.val << endl;
if( Int::bug() )
val=my rand();
else
val%=i.val;
return *this;

Int Int::operator&( const Int& i ) const
{
cout << "Mcnomusmw: operator&( const Intg& i ): " <<
"BurtoBoe IM: " << val << " Ha " << i.val << endl;

if ( Int::bug() )
return my rand();
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else
return valé&i.val;

Int& Int::operator&=( const Int& i )
{
cout << "McnomHsAw: operator&=( const Int& 1 ): " <<
"BuroBoe IM: " << val << " Ha " << i.val << endl;
if ( Int::bug() )
val=my rand();
else
val&=i.val;
return *this;

Int Int::operator]| ( const Int& i ) const
{
cout << "Mcnomuso: operator| ( const Int& i ): " <<
"BurtoBoe MIIN: " << val << " Ha " << i.val << endl;

if( Int::bug() )
return my rand();
else
return vall|i.val;

Int& Int::operator|=( const Int& 1 )
{
cout << "McnomHso: operator|=( const Int& 1 ): " <<
"BuToBoe MINM: " << val << " Ha " << i.val << endl;

if ( Int::bug() )
val=my rand();
else
vall|=1i.val;
return *this;

Int Int::operator”( const Int& i ) const
{
cout << "Mcnomuso: operator”( const Int& i ): " <<
"BuToBOe muckJpuanmee MIN: " << val << " Ha " << i.val << endl;

if ( Int::bug() )
return my rand();
else
return val~i.val;

Int& Int::operator”=( const Inté& i )
{
cout << "Mcnomuswo: operator”=( const Int& 1 ): " <<
"BuToBoe muCKJiouammee MIM: " << val << " Ha " << i.val << endl;
if( Int::bug() )
val=my rand();
else
val~=i.val;
return *this;

Int Int::operator>>( const int& i ) const
{
cout << "Mcnomuswo: operator>>( const Int& 1 ): " <<
"BuToBE coBuI BnpaBo " << val << " Ha " << 1 << endl;

if ( Int::bug() )
return my rand();
else
return val>>i;

Int& Int::operator>>=( const int& i )
{
cout << "Mcnomusw: operator>>=( const Ints& 1 ): " <<
"BuToBEl cOBMI' BnpaBo " << val << " Ha " << 1 << endl;
if( Int::bug() )
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val=my rand();
else

val>>=i;
return *this;

Int Int::operator<<( const int& i ) const

cout << "Mcnomuswo: operator<<( const Int& 1 ): " <<
"BUTOBEIM CcOBUTD BJiIeBO " << val << " Ha " << 1 << endl;
if( Int::bug() )
return my rand();
else
return val<<i;

Int& Int::operator<<=( const int& i )
{
cout << "Mcnomuso: operator<<=( const Int& i ): " <<
"BUTOBEI CcOBMUT BJeBOo " << val << " Ha " << 1 << endl;
if ( Int::bug() )
val=my rand();
else
val<<=i;
return *this;

BOOL Int::operator|| ( const Int& i ) const
{
cout << "Mcnomuso: operator| | ( const Int& 1 ): " <<
"Logic OR " << wval << " with " << i.val << endl;
if ( Int::bug() )
return my rand()%2;
else
return vall|i.val;

BOOL Int::operator&&( const Int& i ) const
{
cout << "McnosHsAw: operator&&( const Int& 1 ): " <<
"Logic AND " << val << " with " << i.val << endl;
if( Int::bug() )
return my_rand() %2;
else
return valé&&i.val;

BOOL Int::operator! () const
{
cout << "Mcnomuswo: operator! ( ): " <<
"NOT operation to " << val << endl;
if( Int::bug() )
return my rand()%2;
else
return !val;

BOOL Int::operator==( const Int& i ) const
{
cout << "McnomHsAw: operator==( const Int& 1 ): " <<
"Compare " << val << " with " << i.val << endl;

if( Int::bug() )

return my_ rand() %2;
else

return val==i.val;

BOOL Int::operator!=( const Int& i ) const
{

cout << "JMcnomHsAw: operator!=( const Int& 1 ): " <<
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"Compare (if not) " << val << " with " << i.val << endl;
if( Int::bug() )
return my rand()%2;
else
return val!=i.val;

BOOL Int::operator>=( const Int& i ) const
{
cout << "Mcnomuso: operator>=( const Int& 1 ): " <<
"Compare (more or equal) " << val << " with " << i.val << endl;
if ( Int::bug() )
return my rand()%2;
else
return val>=i.val;

BOOL Int::operator<=( const Int& i ) const
{
cout << "Mcnomusw: operator<=( const Int& 1 ): " <<
"Compare (less or equal) " << val << " with " << i.val << endl;
if ( Int::bug() )
return my rand()%2;
else
return val<=i.val;

BOOL Int::operator>( const Int& i ) const
{
cout << "Mcnomuso: operator==( const Int& 1 ): " <<
"Compare (more) " << val << " with " << i.val << endl;
if( Int::bug() )
return my rand()%2;
else
return val>i.val;

BOOL Int::operator<( const Int& i ) const
{
cout << "Mcnomuso: operator<( const Int& i ): " <<
"Compare (less) " << val << " with " << i.val << endl;
if( Int::bug() )
return my rand()%2;
else
return val<i.val;

ostream& operator<<( ostream &os, const Int& 1 )
{
cout << "Mcnomuswo: operator<<( ostream &os, const Int& i )" << endl
<< "BelBOOMM Ha 5%kpaH " << i.val << endl;
if ( Int::bug() )
return os << my rand();
else
return os << i.val;

istream& operator>>( istream &is, Int& i )

{

cout << "Mcnomuswo: operator>>( istream &is, const Ints& i )" << endl
<< "BBommM C 3kpaHa" << endl;
int temp;

is >> temp;

if ( Int::bug() )

{
i.val=my rand();
return is;

}

else

{

i.val=temp;
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return is;

dann main.cpp

int main( int argc, char** argv )
{
if( arge>1 )
Int::setbuggy( atoi (* (argv+l)) );
clrscr();
#ifndef _ TURBOC
srandom ( rawclock() );
#else
randomize () ;
fendif
Int i=5,73;
j=1i/Int (5.0);
cout << i << endl;
cout << j << endl;
Int t=1.0;
t<<=2;
bool bool =t;
short short =t;
int int =t;
long long =t;
#ifndef _ TURBOC
long long long =t;
#endif
float float =t;
double double =t;

daitn makefile
WARN=-Wall

all: superint.exe

clean:
del *.o
del *.obj

superint.exe: superint.o main.o
gpp superint.o main.o -o superint.exe
strip superint.exe

superint.o: superint.cpp
gcc $ (WARN) -c superint.cpp

main.o: main.cpp
gcc $ (WARN) -c main.cpp

31

5. MeToandeckoe odecneyenue.

[Iporpamma mpenHa3zHavyeHa Jis ucnoib3oBanus B cpeae MS DOS, Windows, Linux. J{us
Havyasia paboThl ¢ MPOTPaMMOI HEOOXOIMMO BBHIMOJIHUTH UCTIOJTHAEMBIN (Qals superint.exe.
B xkoMaHJIHOUW CTpOKE MOXXHO yKa3aTh MPOIEHT HeaaeKkBaTHOCTH paboThl (0-100).

CocTaB KOMILIEKTA:

e JlokyMeHTanus o pazpaborke (otuet) - daiin otchet.doc.

e McxonHblil TekecT mporpaMmsl - (aitasl superint.h, superint.cpp, main.cpp, makefile.
e lUcnonusewmsblit gaiin - ¢aitn superint.exe.

CnucoK MCNOJb30BAHHBIX HCTOYHHKOB

1. b.Crpayctpyn, S3bik nporpammupoBanus C++, 3-e uzn./Ilep. ¢ anrn. — CII6.; M.:
«Hesckuit Inanekr» - «M3marenscteo BUHOM», 1999 r. — 991 c., un.
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