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Cucmemol Knaccoe, ucnoibsyemovle 6 1€Kyuix

Knacc Box

class Box { double len; // length — pmuua
double wid; // width — mmpuna
double hei; // height — Bricora
public: double volume () { return len * wid * hei; }
void set_dimensions (double 1, double w, double h)
{len=1; wid =w; hei = h; }
//0Jia 3amaHug HadaJibHBEIX 3HAUEHUM BCexX TPEX MapaMeTpoB IapalliesIeNMIIenosB :
Box (double 1, double w, double h )
{ hei = h; wid = w; len = 1; }
// eCJIM 4YacCTO MCIIOJIb3YyKTCA KVGMKI/[, TO IOOCTATOYHO OIHOTO IlapaMeTpa:
Box (double s) { hei = wid = len = s; }
// ecnu YacTo MCHOJIb3YITCS KOPOOKM OOHOTO THUIA (KMPHNMUYM), OapaMeTpH He HYXHEH:
Box O { hei = 6; wid = 12; len = 24; }
// 1npyroii BapMaHT KOHCTPYKTOPa-yMOJIUaHMUA :
Box (double 1 = 6, double w = 12, double h = 24) {}
// KOHCTPYKTOP KOMNMPOBAHUA:
Box (Box &a) // wmm Box (const Box &a)
{ if (this '= &) { len = a.len; wid = a.wid; hei = a.hei; }
// BTOT KOHCTPYKTOP (Kak ¥ JioBOOM OpyToOM) HEe MOXeT
// BO3BpallaTb HMKaAKOI'O 3HaUeHUsa !

}
};
Box bl (1, 2, 3);
Box b2 (5);
Box b3; // KOHCTPYKTOP YMOJIYaHUSI

Box * b4 = new Box (2.3);
Box b5 = Box ();

void FQ{ Box * bf4 = new Box (2, 3, 5); // cosmanmue HOBOTO OOBEKTA
// v MHMUMaIM3aumMsa yKa3aTesisd Ha Hero

Box bf5 = * bf4; // mMHMLMaIMBalUusa ONUCHBAEMOTO OOBLeKTa
// BHaAYeHMSAMM, U3BJIEKAEMBIMM 10 yKa3aTeJio
Box bf6 = Box (4, 7, 1); // co3maHue BPEeMEeHHOTO

b // obbekTa M mHMumanmzaums bF6



Knacce Str

class str { char * p; iInt size;

public: str (const char * s 0) // mns uHMUMAIU3ALUM CTPOKAMM-KOHCTAHTAaMMA
{ if (s) { p = new char [(size = strlen(s))+1]; strcpy (p, s); } }

~str () { delete [] p; }
str (const str & a) // XOHCTPYKTOP KOMUPOBAHUSA

{ p = new char [(size = a.size) + 1]; strcpy (p, a-p); }
str & operator = (str & a)
{ if (this I= & a) // paBHH s ampeca OBBEKTOB?
{ delete [] p; // yHVUTOXeHMEe CTaporo 3HAUESHUS
p = new char [(size = a.size) + 1]; strcpy (p, a-p);
return * this; // nna s3 = sl: *this == s3, a == sl

}

const int length () const { return strlen (p); }
const char* gets QO const { return p; }
str & concat (const str &s) // xonkareHaumsa CTPOK
{ str temp;

temp.p = new char [(temp.size = length(Q)) + 1];

strcpy (temp.p, p); delete[] p;

p = new char [(size = temp.length() + s.length()) + 1];
strcpy (p, temp.p); strcpy (p + length(Q), s.p);
return *this; // BO3BpAT CCBUJIKM Ha CBOM OBLEKT

}

str & operator += (const str & s){ return concat (s); }
charé& operator [ (int i) // uHmexkcauus eCcTb HECTAaTUMYECKMUI METO
{ if (i <0 |] i >= length Q)
{ cerr << “str: oumbra pasmepa:” << I << endl; exit (1); }
return p [i];

}
};
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void s () { str s (“Cucrems nporpamMmpoBaHus’);

char c; c = s [3]; // sxBusaneutrHo C = s.operator[](3); => c == ‘v’

}

void sTtQ)

{ str s1 (*3uax”); cout << sl.gets (); str s2 = sl; cout << s2_gets () << endl;
str s3 (“Cucrema”); cout << s3.gets (); s3 = sl; cout << s3.gets () << endl;
sl.concat (* u ”).concat (s3).concat (*“ — nouarusa™); cout << sl.gets () << endl;

}



Knace complex

class complex { double re, im;
public:
// 3 xoHcTpyKTOpa:
complex (double r = 0, double 1 = 0) {re
// KOHCTPYKTOP KONMUPOBAHUA :
complex (const complex & a) {re

// necTpykTop:
~complex OO {}
// onepauus npUcCBauMBaHUA:

complex & operator = (const complex & a) { re = a.re; im = a.im; return * this; }
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void ChangeModule (const double a) {re *= a; im *= a; }
void print () const { cout << “re = 7 << re << “, im = 7 << im << endl; }

// [leperpyska onepaumy MeTOIOM KJacca
const complex operator+ (const complex & a) const
{ complex temp (re + a.re, im + a.im); return temp; }
// lleperpyska omnepaunu QyHKUMEN-OPyTOM Kjacca
friend complex operator* (const complex &a, double b);

// lleperpy3ka yHaApHOM olepauuy MEeTOIOM Kjacca
const complex operator-() const { complex temp (- re, - im); return temp; }
// lleperpy3ka yHapHOM omnepaunu QyHKUMEN-OpyToM Kjacca

friend complex operator+(complex &a);

// lleperpy3ka NpedUKCHOM M NOCTOMKCHOM YyHAPHEIX Ollepalul
const complex & operator++() { ++ re; return * this; }
const complex operator++(int pusto)
{ complex temp = * this; ++ re; return temp; }

complex operator * (const complex & a, double b) {
complex temp (a.re * b, a.im * b);
return temp;

}

complex operator+(complex &) { return a; }

complex a (16.2, -8.3);
complex d = a; // uvHMuManmMsauusa CyHeCTBYOIMM OOBEKTOM
complex e = complex (1, 2);
d.operator = (e);
complex x (1, 2), vy, Z;
z=++x; // z.re =2, z.im =2, X.re = 2, z.im = 2

z=X++; // z.vre = 2, z.im = 2, X.re = 3, z.im = 2
++ ++ X; // OIMBKA, Tak KakK BO3BpallaeTCs He aIpecHOe BHaueHUe
y = (X +y)++; // ommBka, Tak KakK CJIOXEeHMEe BO3BpalaeT

// He ampecHoe 3HaueHUe



Cucmemul knaccog student

Oounounoe nacieoosarue

student

VAN

student3c student2c student4c
A

student2cSPdep

class student { protected: char * name;
int year; // Tom oBydeHus
double avb; // cpemHu Gajul
int student_id; // HomMep 3a4&THOM KHWXKU
public: student (char* nm, int y, double b, int id):
year (y), avb(b), student_id (id)

{ name = new char [strlen (nm) + 1]; strcpy (name, nm); }

char * get_name () const { return name; }
virtual void print ();
virtual ~student () { delete [] name; } // BuprTyasbHEII OEeCTPYKTOD
}:
class student2c: public student { // yxasaume Ha 6Ga30BEI KJACC
protected: char* pract2; char* tutor2;
public: student2c (char* n, double b, int id,
char* p, char* t) : student (n, 2, b, id)
{ pract2 = new char [strlen (p) + 1]; strcpy (pract2, p);
tutor2 = new char [strlen (t) + 1]; strcpy (tutor2, t); }
virtual void print (); // sTa boyHkumua nedyaTu aTpubyTOB CKPHBAET
// print () 6asoBoro kjacca (M3 IPyToi OBJACTY BUIUMOCTMU)

// TOJHOCTBI yHacCJIeDOBaH M MOXET MCIOJIL30BaThbCsa cejiekTop get _name ()
virtual -~student2c () { delete [] pract2; delete [] tutor2; }

};

void student :-: print ()

{ cout << “oN0 = ” << npame << endl;
cout << “Kypc = ” << year << endl;
cout << “Cpemuum Gamnnm = 7 << avb << endl;

cout << “Homep 3aué&Tku ” << student_id << endl;

void student2c :: print ()

{ student :: print (); // Bunaér B dain name, year, avb, student_id
cout << “Tema xypcoBom = 7 << pract2 << endl;
cout << “Ipenomaearesbr = 7 << tutor2 << endl;

}

class student3c: protected student { ... };

class student4c: private student { ... };

class student2cSPdep: student2c { ... };



Mnuooscecmeennoe nacieooganue

student student student student
studInt4y studInth studInth studlntSy
v\/v \/v
student4p student5p
class studentb5c: student { --- 3}

class student4y: public student { // uetrmpéxnerHee oOyueHue
protected: char* certificate; - };

class student5y: public student { // narunerHee oOyueHue
protected: char* diploma;

class student4p: public student2c,

class student5p: public student2c, public student5y { protected:

Bupmyanvnoe mnocecmseennoe naciedosanue

student

_

public student4y { protected: bool test;

int exam;

class
class
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student4y
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student2c:
student3c:
studentdy:
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void fst )
{ student

student2c ds (“
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ps

student4p
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*psz
student2c *pds
-> print ;

pds -> print Q;

ps = pds;
ps -> pri

nt O;

Kara”,
Tausa”, 4.
“Komnunarop Cu++”,
// ykasaTejyib Ha OasOBBEI KJacc,
// ykaszaTesb Ha NPOMU3BOIMHEI KJIACC
student

student2c
IOy CTUMO
student ::
CTaTUUECKU [0 TUIY yKasaTejd.
Ecnu xe B onpemenieHur kjacca sStudent mobasrieno ciorBo
virtual,
dyuxuma student2c

public
public
public
public
public

public

& s;
& ds;
//
//

2,

double avb;
char * pract2;

{ ... protected:
student { ... protected:
student { ... protected:
student { ... protected:
student { ... protected: char * diploma;
student2c, virtual public studentdy

{ protected: bool test;
student2c, virtual public studentb5y

{ ... protected: int exam;

4.18, 20050210); // Ba30BEII KOHCTPYKTOP
08, 20050211, // npowzseomuwi — [/ -
“BukTop Ilerpormu”) ;
xoTa Kypc = 2

print (); // HaneuaraeTcs TJlaBHOE

print (); // usaneuaraercsa BCE
(bymeT cTaHIapTHOe MNpeobpa30BaHUE)
print () — ¢yuxumsa BuOupaeTcs

GyHGT BbEISBaHa IOMHAMMYECKN BbI@I/[paeMaH

print O

char * certificate;...
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Onepauuu Had KOHMEUHEPAMU _C PA3IUYHbIMU UM EePamopamu

JTepaTopH UTreHue JocTyn 3anmche VI3MeHeHue CpaBHeHUe
Beisoga *p=e p++ ++p
Beona X=*p p->f p++ ++p p==q p!=q
OpHOHANpPaBJIeHHEIE X=*p p->f *p=e p++ ++p P==q p!=q
IByHanpaBJIEHHEE X=*p p->f *p=e p++ ++p p-- --p P==q p!=q
p->F p++ ++p p-- --p p==q p!=q
[IPOMBBOJNBHEI NOCTYII X=*p p[n] *p=e p+n n+p p—n p-q p<q p>q
p+=n p-=n pP>=9q p<=q

Ilocneoosamenvuulii 00CHYR K d1eMeHmMaAM _OGHHbIX KOHMEUHEPHbIX NMUN08 0CYULECH 8JI1em sl 0Nt
nepeozo InemMeHma K HOCAeOHEMY:

nocue nocieonezo

begin O — 1~ A B ¢ D Yr~end O

template<class C> typename C::value_type sum (const C& c)
{ typename C::value_type s = 0;

typename C::const_iterator p = c.begin ;

while (p '= c.end Q) s += * (p ++);
}

C nomowbio 00pamHbIX umepamopos Nnociae006amesibHblil  00CHMYN K JJ1eMEeHmam OAHHbIX
KOHMEUHEPHBIX MUNO0E OCYULECIJIACHCS O ROCIEOHE20 VJIEMEeHma K NePEoMYy:

nepeo nepevim

rbegin O— | D ¢ B A ¥~ rend O

template<class C> typename C::value_type sum (const C& c)
{ typename C::value_type s = 0;
typename C::const_reverse_iterator p = c.rbegin ;
while (p '= c.rend Q) s += * (p ++);

nepeo nepevim nocie nocieone2o

_________

AR I of ~ L _____ j
rend () /@in 0 -~ N rbeginv&\ end ()

Hcnonv3zosanue adanmepos KOHMEUHEPOB:

stack<vector<int>> // cTek UeJEX uuces Ha basze BeKTopa
gqueue<deque<char>> // ouepenb CUMBOJIOB Ha 0ase OBOMHOM ouepeny

Hcnonv3zosanue adanmepos (hyHKUUOHATbHOIX 00bEKHLOE:

void F (list<int> & ©)

{ list<int>::iterator p = find_if (c.begin (), c.end O,
bind2nd (less<int> (), 21));

}

Ota nporpamma 3¢ (heKTUBHEE, YEM UCIIOIb30BaHUE HEAJaNTHPOBAHHOTO (PYHKIIMOHAIBHOTO O0BEKTa:

bool less_than_21 (int v) { return v < 21; }

void F (list<int> & ©)

{ list<int>::iterator p = find_if (c.begin (), c.end (), less_than_21);
}



Bexmopot, cmposawueca na ocnose Konmeiinepog Knacca Vector:

#include <vector> // ompemesieno mya Bcex koHTemHepos STL (vector, list, ...)
using namespace std; // Bce cTaHmapTHEHE KOHTEMHEPH ONPEIeJIeHH B CTAHIAPTHOM
// npocrpancree mmveHosanusa (Std)
template<class T, class A = allocator<T>> class vector;
// 1O YyMOJYaHMIO UCIOJIb3YETCs paclIpelenTeslb NaMaTu M3 KJjacca,
// K KOTOPOMYy OTHOCSTCS 3JIEMEHTH KOHTEeMHepa
vectoré& operator = (const vector <T, A> & obj);
vector (const vector <T, A> & obJ); // KOHCTPYKTOpP KONMPOBAHMUS

// MHMUMAIM3auusa BeKTOpa BHOOPOUHHM KommpoBaumeMm syemenHTos uz [First, last)
// It - uyreparop nnsa uTeHms
vector (It first, It last, const A& = AQ));

// KOHCTPYKTOPH, KOTOPHE MOTYT BEISHBATLCSA C OIHUM MapamMeTpoM, BO M3BexaHue
// crnyualtHoTo mpeobpaszoBaHMs obbaBJeHe kak sasuuoe (explicit). 3ro osnauaer,
// YTO KOHCTPYKTOP MOXET BHSEBATLCH TOJILKO SABHO.
// (vector<int>v = 10 - oumbka, NONHTKa HeABHOTO HpeobpasoBanma 10 B vector<T>)
explicit vector (const A& = A ));
// TpeByeTcsa ABHEINI BEI3OB KOHCTPyKTopa: vector<T> x(10);

// HeaBHEDT BH30B: Vector<T> y = 10 (mempaBunwsrO);
explicit vector (size_type size, const T& value = T O,
const A& a = A ()); // saBomaTca cpasy HECKOJIbLKO 3JIEMEHTOB CO

// BHAUYEHMAMY, KOTOPEE IOAalTCA MX KOHCTPYKTOPpAMM II10 YMOJIUAHMIO.
// Ecau BTOpPOM mapamMerTp OTCyTCTBYyeT, KOHCTPYKTOP yMOJ4aHus B T
// obsasarenen. EcTb u mpyrue BUIOE KOHCTPYKTOPOB.
// ViMernTCcsa Takxe MeTOIbBl, CBA3aHHBIE C MTEpaTOopaMM:

// iterator begin (); const_iterator begin () const;

// iterator end (); const_iterator end () const;

v.capacity()

A

v

vector v v-sizeQ

past-the-end-element

3JICMCHTHI AOMOJIHUTCIIBHOC MMPOCTPAHCTBO

v-rend(;/i::’

v.begin() v.rbegin() v.end(Q)
iterator insert (iterator i, const T& value) {...} // BcTaBka mnepen B3JEMEHTOM
i
\\\\
I~

/_H

value 4———— res (Ha BCTaBJIEHHBIH SJIEMEHT)

iterator insert (iterator i, size _type number, const T & value){...}
// BCTaBKa HECKOJIBKMX OIOVMHAaKOBEIX 3JIEMEHTOB Ilepell 3JIEMEHTOM
iterator erase (iterator i) { ... return (i); }// yHuuTOXeHME 3amAHHOTO BJIEMEHTAa U
// BblJada MTepaTopa 3JIeMeHTa, cCcjengymnumero 3a yIOaJIEHHBIM

i \__/ _~ res

/ A\




iterator erase (iterator start, iterator finish) // yuyuTOXeHMe OyanasoHa
{ ... return (Ffinish);}//[start,finish) u Bunaua crjenywwero 3a NOCJEOHMM yIAJIEHHEM

start \_/ \_/ finish = res
r'd

/NN

bool empty (O const {...} //vicTuHa, eciu KOHTEMHEp IMIyCT
size_type size (O const {...} //Brnava rekymero pasmepa
void clear O {erase (begin(), end());}//yuuuroxenue BCEX 3JIEMEHTOB, IIPU

// 2TOM maMaTb He OCBODOXIAETCHA, TAK KaK NeCTPYKTOP CaMOT'0 BEKTOPa He BHSHBAETCH
void push_back (const T&value) {insert(end(),value);} //scraBka B KOHEL KOHTeMHepa
void pop_back O {erase (end( - 1); }//yunuroxenue nocrsemnHero 3JIeMeHTa

reference operator [](size_type i) { return * (begin Q + i1); }
// reference — auasnor & B Cut+

reference front () { return * begin ; } // comepxuMoe NEpPBOTO 3JIEMEHTa
reference back () { return *(end () — 1); } // conmepxuMoe NOCJEOHETO 3JIEMEHTA
reference at (size_type i) { ... } // comepxmumoe 3JIeMEHTa C HOMEPOM 1

IIpu pabome ¢ pynxuuei at()ucnwzbsvemc;z nepexeamyuK UCKI0YUme1bHou CUumyauuu:

try { ... v.at (i}; ... }
catch (out_of _range) { I }

00x00 6eKmMopa LPAMbIM U 0OPAMHBIM UMEPAMOPOM.

int main

{ vector<int> v (100, 5); // 100 z5eMeHTOB, MHMUMMPOBAHHHX 3HAUYEHMEM 5
vector<int>::const_iterator p = v.begin Q;
vector<int>::const_reverse_iterator q = v.rbegin ;

while (p 1= v.end Q) {cCout << * p << * *: 44+ p: } ...
while (q '= v.rend Q) {cout << * << “ 7; ++q; ¥} --.
return O;

}

Yueonas npozpamma, unnocmpupyrouias 0codennocmu padomsl ¢ 6eKnOpamu

#include <vector>

using namespace std;

typedef vector<int> Container;

typedef Container::size_type Cst;

void f (Container& v, int il, int i2) {
try { for (Cst 1 = 0; 1 < 10; i++)

{ // 3necv 3zHauenme uHmekca I MPOBEPATHL HE HANOI BEKTOP CO3MAa&TCH 3aHOBO

v.push_back (i); // Snementm: 0, 1, 2, ..., 9.

v.at (il1) = v.at (i2); // npoBepka OpaBUIILHOCTM MHOekcoB 11 u 12
// Brnonusercs suyTpu dyuxkumm at ()

cout << v.size (); // Pasmep koHTelHepa IS NAaHHOM TOUKM
Container::iterator p = v.begin Q;
p += 2; // Ins BexkTOpOB 3TO MOXHO, mis mpyrux — advance (p, 2)
v.insert (p, 100); // sneventwm: O, 1, 100, 2, ..., 9. p Tepser 3HaueHue
sort (v-begin O, v.end Q); // CoprupoBka OuamnasoHa

for (Cst i = 0; i1 < v.size (); i++)
{ // 30eCb 3HaA4YeHMe MHIeKCa I yXe INpoBepeHO, MOXHO IIOJIB30BATBCHA
// HemocpencreeHHO mHmekcaumein V [1], maxe ecmm uMCIO 3JEMEHTOB B LUKJIE MEHAETCH
cout << Vv[i];
}

catch (out_of_range) { ... } // peaxumsa Ha OUMOOUHEN MHIEKC
}
int main () { Container v; f (v, 5, 12); }



Cnucku, cmpoawiueca na _ocnose cmandapmnozo koumeinepa 11St, (ypoBeHb pa3peméHHOTO
uTeparopa — IBYHAIPaBICHHBIN):

#include <list> // onpemeneno nnsa Bcex kourennepoe STL (vector, list, ...)
using namespace std; // Bce crTaHmapTHEE KOHTEMHEPH ONpPEeNeJIeHH B CTaHIAPTHOM
// npocrpancree mmveHosanusa (Std)
template<class T, class A = allocator<T>> class list;
list& operator = (const list <T, A> & obj);
list (const list <T, A> & obj); // xoncrpykrop xonuposaHusg
// MHMUMAaIM3alUusa CIUCKA KONMPOBaAHMEM 3JIEMEHTOB U3 [first, Iast)
// It - ureparop nnsa urTeHms
list (It first, It last, const A& = AQ));
// KOHCTPYKTOPEH, KOTOPHE MOTYT BEIBEHIBATLCHA C OIHMM [1apaMeTpoM, BO u3bexaHue
// ciyuariHoro npeoBpasoBaHusa oObaByieHbl kak asuele (eXplicit). 3ro osHauaer,
// YUTO KOHCTPYKTOP MOXET BHISEIBATLCS TOJILKO SBHO-
// (list<int>l = 10 - oumBka, nomneTka HeaBHOTO mnpeobpasosanmusa 10 B list<int>)
explicit list (const A& = A ()); // asuwi BmsorB koHcTpykropa: HIst<T> x(10);
explicit list (size_type size, const T& value = T ),
const A& a = A ()); // saBomaTca cpasy HECKOJIbLKO 3JIEMEHTOB CO
// 3HaueHMAMY, KOTOPHE NAKNTCA MX KOHCTPYKTOPAMM [0 yMOJIUAHMI -
// Eciu BTOpPOM mapaMeTp OTCYTCTBYeT, KOHCTPYKTOD yMOJ4aHuda B T
// obsasareneH. EcTb ¥ Opyrue BUIOH KOHCTPYKTOPOB.
// VMewnTCsa TakXe METOHb, CBS3aHHEE C UTEPATOPAMN:
// iterator begin (), end (); const_iterator begin () const, end () const;

1.s1ze() |
list 1 past-the-end-element
JIIEMEHT [ »| 3JIeMEHT » 3JIEMEHT [ » 3JIEMEHT
/ bl -~
I.rendQ) f
I.begin() I.rbegin() 1.end(Q)

void push_front(const T& value){ insert (begin (), value); } // scraexa B Hauajo
void pop_front Of erase (begin ()):}//yunuroxenue NepBOTO 2JIEMEHTA

Konrelinepst B Oubnmoreke STL mocTpoeHsl TakuMm 00pa3oM, 4TO (parMeHT Y4eOHOM
porpamMmsl JUis paboOThl C BEKTOpaMH, MOKa3aHHbBIM paHee, MOKET JIETKO OBITh MPHCIIOCOONICH IS
paboTel co cnmckamu. [l 9TOro Hajgo BCIOAY 3aMeHHTH ciioBo Vector cimosom 1St a takke
BHUMATENbHO IMepepadoTaTh TE ONEpaTopbl, B KOTOPBIX CYIIECTBEHHO HCIOJB3YIOTCS CBOMCTBA
UTEPaTOPOB MPOU3BOJILHOTO JIOCTYIIA, MCIIOIb30BaHHBIE B IIporpaMme (ObUIH BbIENEHBI MpU(TOM ¢
nojyepkuBanuem). Hampumep, Bbliaua JaHHBIX B NMOTOK 3alMCBIBAETCS HE TaK, KaK Uil BEKTOPOB (C
MIOMOIIIBIO OTIEpALUY MHJIEKCAIUN), a UHAYE:

for (int 1 = 0; 1 < v.size (); i++) cout << v[i]; // urepauya no BekTOpPY
// He TomuTcsa nJisg paboThl CO CIMCKOM
for (p = v.begin (Q; p = v.,end (); ++tp) cout << * p; // urTepaumsa Mo CIOUCKY
/ pPaboTOCIOCODOHO TaKXe M OJId BeKTOpa



Cxema Kknaccudeckou cucmembl npocpammupoearusl
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Onucanue modenvno2o azpika. IlpaBuna rpaMMaTUKY:

programD1;BLl

var D {,D}

I {,1}:[ int|bool ]

begin S {;S} end

I:=E|1FEthenSelseS|
whileEdoS|B|read (1) |write (E)

»woQg T
il

E —> ElI|El[=]|<]|>|<=|>=|I=]El
El > T{[+]|-|or]T}

T —> F{*|/|and]F}

F —> [1|N|L|notF]|(E)

L — true|false

I — CJIC|IR

N —> RJ|NR

C —> alb|..|z|A|B]|..|Z

R —-> 0]1]|2]..]9

3ameuaHus:

a) 3amKch BUIA {0} O3HAYACT UTEpaIMIO Henouku o (moBropenue ee 0 wiau Oojiee pas), TO
€CTh B MOPOXKAAEMOU IIEMOYKE B ITOM MECTE MOXKET HaXOIUThCS OO €, MO0 o, MO0
oo, JIMO0 oLoloL M T. 0.

b) 3ammck Buma [o0 | B] O3HaAuaeT, YTO B TMOPOXKIACMOM IIETIOYKE B ITOM MECTE MOXKET
HaXOJUThCS MO0 o, OO0 [.

C) P —1ens rpaMMaTHKH; CHMBOJI | — Mapkep KOHIIA TEKCTa MPOrPaMMBbl.

KoHTekcTHBIE yCIOBHUSA:

1.
2.
3.

4.
5

Jlro60e nMs, UCTI0JIb3yeMOoe B IPOrpaMMe, JJOJDKHO OBITh OIMCAHO U TOJIBKO OJIUH pas.

B oneparope npucBanBaHus TUIILI IEPEMEHHON U BBIPAKECHUS JIOJKHBI COBIAIATD.

B ycnoBHOM omeparope u B OllepaTope LMKIA B KA4ECTBE YCIOBUS BO3MOXKHO TOJIBKO
JIOTUYECKOE BBIPAXKECHUE.

Omnepan/ipl onepanuii OTHOIIEHUS JOJKHBI OBITH LEJIOUUCICHHBIMU.

Tumn BbIpa)KEHHUS. U COBMECTUMOCTb THUIIOB OIIEPAaHIOB B BBIPAKECHUM OIPEACIAIOTCS II0
OOBIYHBIM MpaBUJIaM; CTAPIIMHCTBO ONEPAINil 3aJaHO CHHTAKCHUCOM.

B mo6oM mecTe mporpammbl, KpoMe HACHTU(DUKATOPOB, CIY)KEOHBIX CIIOB U YHUCEN, MOXKET
HAXOJIUTHCS TPOU3BOJILHOE YUCIIO MPOOETOB M KOMMEHTapueB BUa {< JI00bIe CUMBOJIBI, KpOME | U
1 >}. BioxeHHbIC KOMMEHTAPHUH 3aIPEIICHBIL.

Wnentudpukaroper true, false, read, write u npyrue, ynoMsHyTble Cpeau HpPaBUII
rpaMMaTHKH, — CIyXeOHbIe clIoBa (X HENb3s NMEePEeonpeeNsiTh, KaK CTaHIAPTHBIE WICHTU(DUKATOPHI
[MTackans). DTH MAEHTH(PUKATOPHI HE MMEIOT HUKAKOTO OTHOIIEHHS K OyKBaM, M3 KOTOPBIX OHH
COCTaBJICHBI.

CoxpansieTcst mpaBuIIo si3bika [lackanb 0 pazaenuresnsx Mexay UIeHTU(UKATOpaAMH, YUCIaMHU
U CIIY’)KeOHBIMH CIIOBAMH.
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Heticmeus, 6vinoanAeMble TEKCUYECKUM AHATUIAMOPOM (CKAHEPOM):

GetS
clear

add
get_token

get _object
new ldent
new Number
put_object

new Token

BBOJI OUYEPETHOTO CHMBOJIA UCXOTHOM MPOTPaMMBI.

MHUIMaTM3anus Oydepa BB01a CHMBOJIOB JIEKCEMBI.

no0aBlieHHE OUYEepEeTHOrO CUMBOJIA K JIeKceMe B Oydepe.

MOMCK JIEKCeM B Tabnmunax ciayxeOHbix cioB (TW), orpanuuurteneid u
3HakoB onepanuii (TD).

MOKMCK 00beKTOB B Ta0muie uMEéH T I, mubo B Tabnuie kouctaut 1 C.
co3zanue HoBoro oobekra "Mnentudukarop".

co3zanue HoBoro oobekra "Koncranra'.

3aHeceHue WH(pOpPMAIMM O BHOBb CO3JAHHBIX OOBEKTax (KOHCTaHTaX
WM ujaeHTudukaropax) B Tabnuiy kKoHctanT 1C, mubo B Tabnuily UMEH
TI.

CO3/1aHME HOBOM JIEKCEMBI TPU BBOJE KOHCTAHTHI WM HIEHTH(UKAaTOpa
(ykazarenb Ha OOBEKT B ITOM JIEKCEME MOXKET ObITh HOBBIM, a MOKET
U3BIIEKATHCSI U3 COOTBETCTBYIOLIECH TaOIUIIBI)

Cocmosanus 1eKcuueckozo anaiu3amopa.

H

Comment
NOperator
Operator
LOperator
Identifier
Literal
Error

N Ok wDdNPE

HavaJIbHOE COCTOSHHE

BBOJI KOMMEHTapHs (IpUMEYAHNS)

BBOJI 3HAaKa OTIepaIiu OTPULIAHUS

BBOJ 0/IHOCUMBOJILHOTO 3HaKa OTepaluu
BBOJ IByXCHMBOJIBHOTO 3HaKa OTepaIiiu
BBOJI HICHTU(UKATOPA

BBOJI LIEJIOYHCICHHON KOHCTAHTBI
omunoka



{ ;/\ }

Comment

A

clear,add,GetS a\if?ffg//add,GetS,get_tokén

>/Opera? +1_1*1/1;1,;(,),: >
clear éaa\———/// get_token,{GetS/Error}

1 (State = Error)
clear,add

[
>

add,GetS,get _token

Thlie +( LOperator
clear,add,GetS —— — get_token

v

OykBa, idpa
add,GetS

OykBa —
clear,add,GetS . Ldentifier get_token,
{get _object/}
{put_object}
add, GetS
HH(bpa > Literal
clear,add,GetS ~——_ _— — get_object/

{put_object}

Huaepamma cocmosnuil 1eKCu4ecko20 anaiuzamopa (CKanepa) MooeibHo20 A3biKd.

Bce 6vixoonvie cmpenku npeononazaiom nociedyiowuil nepexod 8 Havaivhoe cocmosnue (H).
Tlocne umenus KoHya ¢aiina ocywecmansemcs nepexoo 6 cocmosinue Error 6ez evioauu coooujenus
00 owubKe (owubKa 8b10aemcs Tutb NPU NOSMOPHOL NONBIMKE YMEHUS).
Henomeuennvie dyau coomeemcmayom nepexooam no CUMEONAM, He HAONUCAHHBIM HU HAO OOHOLL
0y2ol, ucxooawel U3z Mol JHce GePULLHbL.
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eiicmeus, 8blnoaHAEeMble RPU CEMAHMUYECKOM KOHMPO.J1e KOHMEKCHIHbLX YC108UIL.

reset
push

pop

decl
check _op

check_not

check id
eq_type

check i1d_in_read

O4YHCTKa CTCKa
— 3aHCCCHHEC HOBOTI'O 3JICMCHTA B CTCK MMCH WUJIM THUIIOB
— YTCHHC TCKYIICTO 3JICMCHTA U3 CTCKa

— 3aHeceHue B TaOIUIy MH(OpPMAIIMU O HOBOM UACHTU(DHUKATOPE
— TpOBepKa COBIAACHUS TUIIOB JIBYX ONEPaHA0B OMHAPHOW omepanun

— TpoBepKa THIIA ONlEpaHa YHApHOM ONepariy OTPUIIAHUS
— KOHTPOJb HAIWYHS OTIMCAHUS UICHTU(UKATOPA
— CpaBHEHME TUIIOB JIBYX OIIEPAHJOB U3 CTEKA

I'pammamura MooenbHozo A3bIKA C CEMAHMUUECKUMU 0CUC GUAMU:

P
D1
D

(9]

m -

oz—r

Ll

L

P4l

Ll id

programD1;BLl

var D {,D}

<reset () > | < push (name) > {, | < push (name) >}:

[ Int <decl ("int") > | bool <decl ("bool") > ]
begin S {;S} end

I <check_id () > :=E <eq_type () >

iT E<eq_type ("bool™) >thenSelse S|

while E <eq_type ("bool")>do S|

B

read (I <check_id_in_read ()>) |

write (E)

E1|E1[=|<|>]|<=]|>=]| =] <push (type) > E1 < check_op () >
T{[ +|-|or] <push (type) > T < check_op () >}

F{[ * |/ |and] < push (type) > F <check_op () >}

I <check_id () > | N < push (type) > | L < push (type) > |
not F < check_not () > | (E)

true | false

C|IC|IR
R|NR
alb|..|z|A|B]|..|Z
0|1]2]..]9

KOHTPOJIb HAJIMUMS ONTUCAHUS UACHTHU(PHUKATOPA B ONIEPATOPE YTCHUS



2.

Heiicmaus, vinoiHseMble NPU 2eHePaull 6HYMPEHHEe20 NPEeOCMABIeHUL RPOZPDAMMDbL.

put

place

— 3aHecenue semenTa B Maccus [10JIN3, BapuaHTsI:
HET IapaMeTpoB: pe3epBUpoBaHue Mmecta B Maccuse 110JIN3
OJIMH IIapaMeTp: 3aIluch AIeMeHTa B KoHel MaccuBa [10JIN3
7IBa IIapaMeTpa: 3aIlliCh AIEMEHTAa B yKa3aHHOE MECTO MacCUBa
— ompeneneHrue HoMepa cBoOoIHOTOo 3neMeHTa B Maccuse [10JIN3

Hexomopuie npasuia cpammamuru MooeabHo20 A3blKka ¢ oeiicmeuamu no cenepauuu IOJIU3:

F

S

%

%
%

| <check_id (); Put (1)>| N <Push (type = int); Put (N)> |

L <Push (type = bool); Put (L)> | not F <check_not ()> | (E)

| <check_id (); Put (&1)> :=E <eq_type (); Put (“z=")>

1T E <eq_type (bool); Place (labl); Put (); Put (“!1F”)>

then S <Place (lab2); Put (); Put (“!"); Put (Place, labl)>
else S <Put (Place, lab2)>
whi le <Place (labl)> E <eq_type (bool); Place (lab2); Put (); Put (“IF”)>
do S <Put (labl); Put (“I"); Put (Place, lab2)>



#include
#include
#include
#include
#include
#include

<iostream.h>
<string.h>
<stdio.h>
<ctype.h>
<stdlib.h>
<typeinfo>

using namespace std;

//

//////////7/7//7/7/7///7/7// Ornanounwe pexumer [//////////////////////777

//

static unsigned int Dump = O;

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

DUMP_ANY (unsigned
DUMP_BUF (unsigned
DUMP_REC (unsigned
DUMP_LEX (unsigned
DUMP_PLZ (unsigned
DUMP_PTA (unsigned
DUMP_PTC (unsigned
DUMP_PTI (unsigned
DUMP_PTL (unsigned
DUMP_SIM (unsigned

int) - 1
int)
int)
int)
int)
int)
int)
int)
int)
int)

//

//////////77//7////7//// Crucox newxcem azswwa [/////////////////////777

//
enum type_of lex { LEX_ NULL, LEX_ PROGRAM,
LEX_VAR, LEX_BoOL, LEX_INT, LEX_FALSE, LEX_TRUE,
LEX_BEGIN, LEX END, LEX_ASSIGN,
LEX_IF, LEX_THEN, LEX_ELSE, LEX_WHILE,
LEX_DO, LEX_READ, LEX WRITE,
LEX_AND, LEX_NOT, LEX OR, LEX_ LT,
LEX_LE, LEX_EQ, LEX_NE, LEX_GE, LEX_GT,
LEX_ DIV, LEX_PLUS, LEX_MINUS, LEX_MULT, LEX_LPAREN, LEX_RPAREN,
LEX_COMMA, LEX COLON, LEX_SEMICOLON,
LEX_ID, LEX_NUM, LEX_FIN,
PLZ GO, PLZ_FGO };



//

/[/////////7////7 Tabnuum BHemuux npexncrasiyeuuit [f////////////////77/
//
static char * KeyWords [] = { ", "program’, "begin’,
"true', "false",
"if, "then™, "else",
"write', "not", or",
static type_of_lex LKeyWords [] = { LEX_NULL, LEX_PROGRAM, LEX_BEGIN,
LEX_TRUE, LEX_FALSE,
LEX_IF, LEX_THEN, LEX_ELSE,
LEX_WRITE, LEX_NOT, LEX_OR,
static char * Delimiters [] = { ", e, ",
"<"’ "<="1 "='l!
"+"y "_"1 "*"1
static type of lex LDelimiters []= { LEX _NULL, LEX_FIN, LEX_COMMA,
LEX_LT, LEX_LE, LEX_EQ,
LEX_PLUS, LEX_MINUS, LEX_MULT,

//

/1777777777777 ///// Vinrepbelice ucnonbsyemux kmaccos ///////////////]/

//
//
/111107777 Knace bufF //// (mns cGopxu mexcewm) //////
//
class buf { char * b; iInt size; int top;
public: buf (int max_size = 260);
~ buf O;
void clear O:
void add(const char c);
char * get_string () const;
int int_buf () const;

friend ostream & operator << (ostream &s, const buf & b);

end",

"do",
"and",
LEX_END,

LEX_DO,
LEX_AND,

wp
LEX_COLON,
LEX_NE,
LEX_DIV,

var ',

"while",
' go_to",
LEX VAR,

LEX_WHILE,
PLZ GO,

o
LEX_ASSIGN,
LEX_GE,
LEX_LPAREN,

"int", "bool",
“read",

" go_if_not", 0};
LEX_INT, LEX_BoOOL,
LEX_READ,

PLZ_FGO, LEX_NULL};
";":

' "1 0};
LEX_SEMICOLON,

LEX_GT,

LEX_RPAREN, LEX_NULL};



class Token;
class ProgramObject;
template <class Object> class ObjectTable;

ostream & operator << (ostream & s, const Token * t);
template <class Object> ostream & operator << (ostream & s, const ObjectTable<Object> & 1);
ostream & operator << (ostream & s, const ProgramObject * t);

//

//////////7///7//7/////7/// Xnacc rabmmu nexcem [//////////////////7/7/7/7

//

class TokenTable { Token ** p; char ** c; int size;
public: TokenTable (int max_size, char * data [], type_of lex t []);
~ TokenTable ();

Token * operator () (int k);
char * operator [] (int k);
int get_size (O const;
int get_index (const Token * 1) const;
int get_index (const type_of _lex 1) const;
Token * get_token (const buf & b) const;

void put_obj (ProgramObject *t, iInt i);
friend ostream & operator << (ostream & s, const TokenTable & t);

};
//

//////7///77/7/7/7/7////7//77/7/ Xnacc nexcem [//////////////////////7/7777

//
class Token { type_of_lex type; ProgramObject * value;
public: Token (const type of lex t, ProgramObject * v = 0);
type_of _lex get_type (O const;
void set_type(const type of _lex t);
void set_value (ProgramObject * v);
ProgramObject * get_value (O const;

friend ostream & operator << (ostream & s, const Token * t);



//

/////////7/////7/// Knacc Tabnuu obvexkros nporpamvmmver [//////////////777

//
template <class Object> class ObjectTable { int size; public: Object ** p; int free;
public: ObjectTable (int max_size);
~ ObjectTable O;
Object * operator[] (int k);
Object *put_obj (Object *t = 0);
Object *put_obj (Object *t, int 1);
int get _place () const;
int get_index (Token * 1) const;
int get_index (type_of_lex t) const;
int get_index (int v) const;

Object * get_object(const buf & b) const;
friend ostream & operator << (ostream &s, const ObjectTable & t);

//

//////////////// Basosmii knacc obwexros nporpammver [//////////////77

//
class ProgramObject { protected: type of lex type; int value;
public: type of lex get_type (O const;
void set_type (type_of_lex t);
int get_value (O const;
void set_value (int v);
virtual void exec (int & 1) const = O;
virtual bool is_object (const buf & b) const = 0;
virtual ostream & print (ostream & s) const = O;



//

////////////// TpoussomHele KJIACCH OOBEKTOB IPOTPAMMEL

/1/7///7/777/7777

//

class ldent:public ProgramObject { char * name; bool declare; bool assign;

public: Ident (const buf & b);
bool get_assign () const;
void set_assign O;
bool get_declare (O const;
void set_declare O:
char * get_name () const;
bool is_object (const buf & b) const;
ostream & print (ostream & s) const;
void exec (int &) const;
}:
//
class Number:public ProgramObject {
public: Number (const buf & b);
bool is_object (const buf & b) const;
ostream & print (ostream & s) const;
void exec (int & 1) const;
}:
//
class Label:public ProgramObject {
public: Label (int n);
bool is_object (const buf & b) const;
ostream & print (ostream & s) const;
void exec (int & 1) const;
}:
//
class Address: public ProgramObject {
public: Address (int n);
bool is_object (const buf & b) const;
ostream & print (ostream & s) const;
void exec (int & 1) const;

//




class Operation:public ProgramObject { char * sign;
protected: Operation (char * str, type of lex t);

S o o e el gl gl e e e e e e gl gl gl gl el

public: bool is_object (const buf & b) const;
ostream & print (ostream & s) const; virtual void exec (int & i) const = 0;

}:

class TrueObject: public Operation { public: TrueObject (char * str, type_of lex t); void exec (int &) const;
class FalseObject: public Operation { public: FalseObject (char * str, type_of _lex t); void exec (int &) const;
class NotObject: public Operation { public: NotObject (char * str, type _of lex t); void exec (int &) const;
class OrObject: public Operation { public: OrObject (char * str, type of lex t); void exec (int &) const;
class AndObject: public Operation { public: AndObject (char * str, type_of _lex t); void exec (int &) const;
class EqObject: public Operation { public: EgqObject (char * str, type of lex t); void exec (int &) const;
class LtObject: public Operation { public: LtObject (char * str, type_of_lex t); void exec (int &) const;
class GtObject: public Operation { public: GtObject (char * str, type of lex t); void exec (int &) const;
class LeObject: public Operation { public: LeObject (char * str, type_of_lex t); void exec (int &) const;
class GeObject: public Operation { public: GeObject (char * str, type_of lex t); void exec (int &) const;
class NeObject: public Operation { public: NeObject (char * str, type of lex t); void exec (int &) const;
class PlusObject: public Operation { public: PlusObject (char * str, type of _lex t); void exec (int &) const;
class MinusObject: public Operation { public: MinusObject (char * str, type of lex t); void exec (int &) const;
class MultObject: public Operation { public: MultObject (char * str, type_of_lex t); void exec (int &) const;
class DivObject: public Operation { public: DivObject (char * str, type_of lex t); void exec (int &) const;
class AssignObject: public Operation { public: AssignObject (char * str, type_of lex t); void exec (int &) const;
class GoToObject: public Operation { public: GoToObject (char * str, type_of _lex t); void exec (int & i) const;
class GolfNotObject: public Operation { public: GolfNotObject (char * str, type_of lex t); void exec (int & i) const;
class WriteObject: public Operation { public: WriteObject (char * str, type_of lex t); void exec (int &) const;
class ReadObject: public Operation { public: ReadObject (char * str, type_of_lex t); void exec (int &) const;
//

//////////7//7/7/////////7/// Xnacc Scanner [////////////////////7//7777

//

class Scanner { enum State { H, Comment, NOperator, Operator, LOperator, ldentifier, Literal, Error };
State FA_State; FILE * fp; char c; buf b;

void GetS (); // Tpouenmypa BBOIA OUEPENHOTO CUMBOJIA MIPOTPAMMEL

/////77777/////////// Ocuosune mnpouenypwl crauepa /////////////////////

public: Scanner (char *); // KoucTpykTop kjacca
~Scanner (); // IecTpykTop KJjacca
Ident * CreateldentObject (const buf & b); Number * CreateNumberObject (const buf & b);
Token * get_lex (); // Tpouenypa BBOIA OUYEPEOHOM JIEKCEME



//

///7////777/7////77/7/////7/ XKnacc Parser [//////////7/////7////////7/777

//

class Parser { Token * curr_lex; Scanner scan; type_ of lex c_type;

void GetL (); // Tpouenypa BBOIA OUYEPENHOM JIEKCEMH M YCTAHOBKM BHYTPEHHMX [I€PEMEHHEIX

/)17 /7777777777 // Npouenypu pexkypcuBHOTO cuycka ///////////////////
void P (); void D1 (); void D (); void B (); void S (); void E (); void E1 (); void T (); void F Q;

//////////////7/7/// Tipouenypu cemautuueckoro wourpoma f////////////77/

void decl (type_of_lex type) const;

void check_op () const; void check _not (O const;
void eq_type () const; void eq_type (type_of_lex type) const;
void check_id () const; void check_id_in_read (O const;

/////////////7////// Bcnowvorarenvuwie npouenypet ////////////////////7/777

Address * CreateAddressObject (Token * 1);
Label * CreateLabelObject  (int label);

//////////// OcuoenEe npouenyph CcuHTaxkcuueckoro aHaymza [//////////7/7

public: Parser (char *program); // KoucrpykTop kjacca

~Parser (); // IecTpykTop KJjacca

void Analyze (); // OcHOBHasa mnpouLelypa aHalnsa
}:
//

[11777777777777/7/77/77/7// Knacc Simulator //////////11111177777777777

//
class Simulator { ProgramObject * curr_obj;
public: void Simulate (); // OcHoBHas mpoledypa MHTepIpeTaTopa
~ Simulator (); // IecTpykxTop Kjacca



//

///7////77/7////7/7/77/7//7 Wabnoun crexos [//////////7//////////7/////777

//

template <class T, int max_size> class Stack { T s [max_size]; int top;

public: Stack O { reset (); }
void reset O { top = 0; }
void push (T 1) {if (Nis_full Q) { s [top ++] = 1; }
else throw "Crex nepenoszen"; }
T pop O { if (Mis_empty Q) { return s [--top]:}
else throw "Crex ucuepnan"; }
bool is_empty () const { return top <= O; }
bool is_full () const { return top >= max_size; }
};
//
/111777777777 7//77/777777 Creku /177777777777 7/7/7/7/77/777/777
//
Stack <Token *, 100> Names;
Stack <type_of_lex, 100> Types;
Stack <int, 100> Values;
//

/1777777777777 // Tabauuwel BHYTpeHHUX npencrasienwur /////////////////

//

TokenTable TW (sizeof (KeyWords) / sizeof  (KeyWords [0]), KeyWords, LKeyWords);
TokenTable TD (sizeof (Delimiters) / sizeof (Delimiters [0]), Delimiters, LDelimiters);

ObjectTable<ldent> TI (100);
ObjectTable<Address> TA (sizeof (T1) / sizeof (T1 [0]));
ObjectTable<Number> TC (100);
ObjectTable<Label> TL (100);
ObjectTable<Operation> TO (20); // Tatmmua mna 20 onepauMOHHEIX OBBEKTOB
ObjectTable<ProgramObject> PLZ (1000);

int ind GO, ind FGO;



//

[/777777777777///// Peammsauna wmcnonesyemerx wjaccos ///////////////1/

//////////// OrnamouHele ONepaTOpPH BHIOAYM JilekceM u obwextos //////////

//

ostream & operator << (ostream & s, const Token * t)
{ ProgramObject * p; iInt i;
s << "(Tum = ";
s.width (2); s << t -> type << ")";
ifT ((p=1t ->getvalue Q) '=0) {s<<""; p->print (s); }
else { for (i = 0; 1 < sizeof (KeyWords) / sizeof (KeyWords [0]); 1 ++)
ifT ( LKeyWords [i] == t -> type) { s << " Cmoso " <<  KeyWords [i] << endl; return s; }
for (i = 0; 1 < sizeof(Delimiters) / sizeof (Delimiters [0]); i ++)

if (LDelimiters [i] == t -> type) { s << " 3umax " << Delimiters [i] << endl; return s; }
s << endl;
3

return s;
3
template <class Object> ostream & operator << (ostream & s, const ObjectTable<Object> & 1)
{ for (int i = 0; i < l.free; i ++) { cout.width (4); cout << i << ": " << Ll.p [i];}

return s;
3

ostream & operator << (ostream & s, const ProgramObject * t) { t -> print (s); return s; }

//

//////////77/7/77/7///7/7//7/7/77/7 Xnacc buf [///////////////////7///7/7/7777

//

buf::buf (int max_size)

{ b = new char [size = max_size]; top = 0; clear(Q); }

buf::~ buf O { delete b; }

void buf::clear O {
iT (Dump & DUMP_BUF && top) { cout << "Bypep: " << b << endl; }
memset (b, *"\0", size); top = 0; }
void buf::add ( const char ¢) { b [top ++] = c; }
int buf::int_buf (O const { return atoi (b); }
char * buf::get_string () const { return b; }

ostream &operator << (ostream &s, const buf & b) { s << "Bygep = " << b.b << endl; return s;



//

1///7//7/7/7//7/////7////// Knacc tabmuu nexcem [//////7/7/7/7/7/7/7/7/7//7///7/7/7/7

//
TokenTable::~ TokenTable O{
Token* TokenTable:: operator (int k) {
char * TokenTable:: operator [] (int k) {
void TokenTable:: put_obj (ProgramObject * t, int i) {
t

delete [1 p; }
return p [K]; }
return c [K]; }
p [i] —> set_value (t); }

TokenTable:: TokenTable (int max_size, char * data [], type_of lex t [])

{ p = new Token * [(size = max_size) + 1]; c = data;
for (int 1 =0; 1 < size; 1 ++) {p [7]
p L[il
}
}
int TokenTable::get_size () const { return size; }
int TokenTable::get_index (const type_of _lex 1) const
{ Token ** q = p; Token * t; int i = 0;
while (* q)
{t="2*q ++;
if (t -—> get_type (O == 1) break;
i ++;
o
return i;
}
int TokenTable::get_index (const Token * 1) const
{ Token ** q = p; int i = 0;
while (g = 1) {q++; 1 ++; }
return i;
}
Token * TokenTable::get token (const buf & b) const
{ Token ** q = p; char ** s = c; Token * t;
while (* q)
{t="*q ++;

it (! strc&p (b.get_string (), * s ++)) return t;

}

return O;

}

ostream & operator << (ostream & s, const TokenTable & 1)

{ for (int 1 = 0; i1 < L.size; i1 ++) cout << l.p [i];
return s;

}

0; 1f (ldata [i]) break;
new Token (t [i]);



//

1///77/7////77//7////777/7///// Krnacc nexcem

1117777777777/ /7/7/7//7/777

//
Token::Token (const type_of lex t, ProgramObject * v) { value = v; type = t; }
type_of _lex Token::get type () const { return type; }
void Token: :set_type (type_of _lex t) { type = t; }
ProgramObject * Token::get_value () const { return value; 3}
void Token::set_value(ProgramObject * v) { value = v; }
//
///////////////// Knacc Tabmmu obwextos nporpammver [//////////////77
//
template <class Object> ObjectTable<Object>::0ObjectTable<Object> (int max_size)

{ p = new Object * [(size = max_size) + 1]; free = 0; }
template <class Object> Object * ObjectTable<Object>::put_obj (Object * t, int 1){ p [i] = t; return t; }
template <class Object> Object * ObjectTable<Object>::put_obj (Object * t) { p [free ++] = t; return t; }
template <class Object> int ObjectTable<Object>::get_place O const { return free; }
template <class Object> Object * ObjectTable<Object>::operator [] (int k) { return p[k]; }
template <class Object> ObjectTable<Object>:: ~ ObjectTable<Object> O { delete[] p; }
template <class Object> int ObjectTable<Object>::get_index (Token * 1) const
{ Object ** q = p;

for (int 1 =0; 1 < free; 1 ++) { if (* q ++ == 1 -> get_value () return i; } return - 1;

};

template <class Object> int ObjectTable<Object>::get_index (int v) const
{ Object ** q = p;

};

for (int 1 =0; 1 < free; 1 ++) { if ((* g ++) -> get_value () == v) return i; } return - 1;

template <class Object> int ObjectTable<Object>::get_index (type of lex t) const
{ Object ** q = p;

};

for (int 1 =0; 1 < free; 1 ++) { if ((*(* q ++)).get_type ) == t) return i; } return - 1;

template <class Object> Object * ObjectTable<Object>::get object (const buf & b) const
{ Object ** q = p; Object * t;
for (int 1 =0; 1 < free; 1 ++) { t = * q ++; if (t -> is_object (b)) return t; } return O;

}



//

//////////////// Basosmit kjiacc OBBEKTOB NPOTPaAMMEL

///7/7//7/7/77777/777

//

P e

name new char [strlen (str) + 1];

declare = assign = false; strcpy (name, str); }

b
new char [strlen (str)+1]; strcpy (sign, str); }
v {}
v {}
o {3
v {}
v {}
v {3}
v {}
v {3
v {}
v {3}
v {}
v {}
v {3
v {3}
v {}
v {3}
v {}
v {3
v {}

type_of_lex ProgramObject::get_type () const { return type;
void ProgramObject::set_type (type_of _lex t) { type = t;
int ProgramObject: :get_value () const { return value;
void ProgramObject::set_value (int v) { value = V;
//
/////// KOHCTPYKTOPH MNPOMU3BOINHEIX KJIACCOB 0OBEeKTOB nporpammu ////////
//
Ident:: Ident (const buf & b) { char * str = b.get_string ;
Number : :Number (const buf & b) { value = b.int_buf ; }
Label: :Label (int n) { value = n; }
Address: :Address (int n) { value = n;
Operation: :Operation (char * str, type_of lex t) { type = t; sign =
TrueObject:: TrueObject (char * str, type of lex t): Operation (str,
FalseObject:: FalseObject (char * str, type_of lex t): Operation (str,
NotObject:: NotObject (char * str, type_of lex t): Operation (str,
OrObject:: OrObject (char * str, type_of _lex t): Operation (str,
AndObject:: AndObject (char * str, type of lex t): Operation (str,
EqObject:: EqObject (char * str, type of lex t): Operation (str,
LtObject:: LtObject (char * str, type of lex t): Operation (str,
GtObject:: GtObject (char * str, type_of _lex t): Operation (str,
LeObject:: LeObject (char * str, type of lex t): Operation (str,
GeObject:: GeObject (char * str, type_of _lex t): Operation (str,
NeObject:: NeObject (char * str, type of lex t): Operation (str,
PlusObject:: PlusObject (char * str, type_of lex t): Operation (str,
MinusObject:: MinusObject (char * str, type_of _lex t): Operation (str,
MultObject:: MultObject (char * str, type_of _lex t): Operation (str,
DivObject:: DivObject (char * str, type_of lex t): Operation (str,
AssignObject:: AssignObject (char * str, type_of lex t): Operation (str,
GoToObject:: GoToObject (char * str, type of lex t): Operation (str,
GolfNotObject: :GolfNotObject (char * str, type_of lex t): Operation (str,
WriteObject:: WriteObject (char * str, type_of lex t): Operation (str,
ReadObject:: ReadObject (char * str, type_of lex t): Operation (str,

O {



//

//////// Peamusaliusa NPOM3BOMHEIX KJIACCOB OOBEeKTOB mnporpammer /////////

//
bool Ident::get_assign () const { return assign; }
void Ident::set_assign O { assign = true; 3}
bool Ident::get_declare () const { return declare; }
void Ident::set_declare O { declare = true; }
char * Ident: :get_name (O const { return name; }
bool Ident::is_object (const buf & b) const
{ return ! strcmp (b.get_string (), name); }
ostream & Ident::print (ostream & s) const
{ s << "Nus << name << endl; return s; ¥
//
bool Number::is_object (const buf & b) const
{ return b.int_buf () == value; }
ostream & Number: :print (ostream & s) const
{ s << "Unucmo = "; s.width (9); s << value << endl; return s;}
//
bool Label::is_object (const buf & b) const { return true; }
ostream & Label::print (ostream & s) const
{ s << "Merxa = "; s.width (4); s << value << endl; return s;}
//
bool Address::is_object (const buf & b) const { return true; }
ostream & Address::print (ostream & s) const
{ s << "Agpec = ";
s.width (4); s << value << " " << Tl [value]; return s; }
//
bool Operation::is_object (const buf & b) const
{ return ! strcmp (b.get_string (), sign); }

ostream & Operation::print (ostream & s) const
{ s << "06mexT "
s /*.width (4); s << type << " " */ << sign << endl; return s; }



//

—————— 1117777

Scanner:: Scanner (char * program) { fp

Scann

lIdent * Scann

er::~Scanner

O

Knacc Scanner ///////==
= fopen (program, *r');
void Scanner:

fclose (fp); }

er::CreateldentObject (const buf & b)

GetS

:GetS

O:

FA_State = H; }

O { c = fgetc (fp); }

{ Ident * 1 = Tl.get object(b); return 1 == 0 ? Tl.put_obj (new Ident (b)) :- I; }
Number* Scanner::CreateNumberObject (const buf & b)
{ Number * N = TC.get _object(b); return N == 0 ? TC.put_obj (new Number (b)) : N; }
Token * Scanner::get_lex () { Token * res;
for (;;) { switch (FA_State) {
case H: if (isspace (c)) GetS (;
else if (isalpha (c¢)) { b.clear (); b.add (c); GetS (); FA_State = ldentifier;
else if (isdigit (¢)) { b.clear (); b.add (c); GetS (); FA_State = Literal;
else if (c =="0%) { b.clear (); b.add (c); FA_State = Error;
else if (c ="{%) { GetS (); FA _State = Comment;
return TD.get token (b);
else 1T (c ==":"]]lc =="<"]]c ==">") { b.clear (); b.add (c); GetS (); FA_State = LOperator;
else if (c =="17) { b.clear (); b.add (c); GetS (); FA_State = NOperator;
else { b.clear (); b.add (c); FA_State = Operator;
break;
case ldentifier: if (isalnum (c) ) { b.add (c); GetS Q);
else { FA _State = H; if ((res = TW.get_token (b)) = 0) return res;
else return new Token (LEX_ID, CreateldentObject (b));
break;
case Literal: if (isdigit (¢)) { b.add (c); GetS Q);
else { FA _State = H; return new Token (LEX_NUM, CreateNumberObject (b));
break;
case Comment: if (c == "}") { GetS (); FA_State = H;
else if (c == "0@") { FA_State = Error; throw c;
else if (c == “{%) throw c;
else GetS ;
break;
case LOperator: FA_State = H; if (c == "=") { b.add (c); GetS Q);
return TD.get token (b);
case NOperator: FA_State = H; if (c == "=") { b.add (c); GetS (); return TD.get_token (b);
else throw "I*
case Operator: FA_State = H; 1f ((res = TD.get_token (b)) = 0) { GetS (); return res;
else throw c;
case Error: throw c;
} //end switch
} // end for

B S o S e L A e



//

1//7/7///7/77/7////7/7/7/// Knacc Parser [//////////////////7//7///777

//

////////////////7/// Bcrnovorarenvune npouenypw /////////////////////777

Address * Parser::CreateAddressObject (Token * 1)
{ int Ident_index = Tl.get_index (1);
int Adr_index = TA.get_index (ldent_index);

return Adr_index

Label * Parser::CreatelLabelObject
{ int Label_index = TL.get _index (label);
return Label _index >= 0 ? TL [Label _index] : TL.put_obj

}

>= 0 ? TA [ Adr_index] : TA.put_obj

(int label)

(new Address (ldent_index));

(new Label (label));

//////////// OcHorHue npouenypsl cuHTakcuueckoro aunanuza [///////////7/7

Parser:: Parser (char * program): scan (program) {}

Parser::
void Parser::
{ curr_lex =

}
void Parser:
{
}

void Parser::
{ if (Dump &
iT (c_type
ifT (c_type
it (c_type
it (Dump &
}
void Parser::
{ if (Dump &
ifT (c_type
do {
} while

~Parser O {>

GetL O

scan.get_lex O; it (Dump & DUMP_LEX) cout << curr_lex;
c_type = curr_lex -> get_type ;

Analyze O

P O

DUMP_REC) cout << "P (): entry\n";

1= LEX_PROGRAM) throw curr_lex;

1= LEX_SEMICOLON) throw curr_lex;

= LEX_FIN) throw curr_lex;

DUMP_REC) cout << "P (): exit\n";

D1Q)

DUMP_REC) cout << "D1 (): entry\n";

1= LEX _VAR) throw curr_lex;

(c_type == LEX_COMMA);

DUMP_REC) cout << "D1 (): exit\n";

it (Dump &

GetL O;

GetL O;
GetL O;

GetL O;

P Qs
D1 ):
B O;
D Qs



void Parser::D O {
ifT (Dump & DUMP_REC) cout << "D (): entry\n";
Names.reset ();

ifT (c_type = LEX_ID) throw curr_lex;
Names.push (curr_lex); GetL ;
while (c_type == LEX COMMA) { GetL ;
if (c_type '= LEX _ID) throw curr_lex;
Names.push (curr_lex); GetL ;
}
iT (c_type = LEX_COLON) throw curr_lex;
GetL ;
iT (c_type == LEX_INT || c_type == LEX BOOL) { decl (c_type); GetL O; }
else throw curr_lex;
if (Dump & DUMP_REC) cout << "D (): exit\n";
}
void Parser::B O {
if (Dump & DUMP_REC) cout << "B (): entry\n";
if (c_type '= LEX_BEGIN) throw curr_lex;
do { GetL OO; S Q:
} while (c_type == LEX_SEMICOLON);
if (c_type = LEX_END) throw curr_lex; GetL O;
if (Dump & DUMP_REC) cout << "B (): exit\n";
}
void Parser::E Q {
if (Dump & DUMP_REC) cout << "E (): entry\n";
El O:
if (c_type == LEX_EQ || c_type == LEX_LT || c_type == LEX_GT ||
Cc_type == LEX _LE || c_type == LEX NE || c_type == LEX GE)
Types.push (c_type); GetL (O; E1 (Q; check op O:}
if (Dump & DUMP_REC) cout << "E (): exit\n";
}
void Parser::El1 () {
if (Dump & DUMP_REC) cout << "E1 (): entry\n';
T O:;
while (c_type == LEX_OR |] c_type == LEX MINUS || c_type == LEX PLUS)
{ Types.push (c_type); GetL Q; T (Q; check op O:}

if (Dump & DUMP_REC) cout << "E1 (): exit\n';
}



void Parser::T O {
if (Dump & DUMP_REC) cout << "T (): entry\n";

while (c_type == LEX MULT || c_type ==

{
ifT (Dump & DUMP_REC) cout << "T (): exit\n";
}
void Parser::F () { ProgramObject * Oper =
if (Dump & DUMP_REC) cout << "F (): entry\n";

LEX_ DIV || c_type
Types.push (c_type);

if (c_type == LEX_ID) { check_1d Q);
else it (c_type == LEX_NUM) { Types.push (LEX_INT);
else if (c_type == LEX TRUE) { Types.push (LEX_BOOL);
else if (c_type == LEX FALSE) { Types.push (LEX_BOOL);
else if (c_type == LEX NOT) { GetL Q; F O:
else if (c_type == LEX LPAREN){ GetL (); E Q; if (c_type ==
else
else throw curr_lex;

if (Dump & DUMP_REC) cout << "F (): exit\n';
}
void Parser::S () { int labl,
if (Dump & DUMP_REC) cout << 'S (): entry\n";
if (c_type == LEX_ID)
{ check_id Q;
delete curr_lex;
if (c_type LEX_ASSIGN)
§ GetL O; E Qs eq_type Q;

else throw curr_lex;
} // assign-end
else if (c_type LEX_WHILE)
{ GetL (); labl = PLZ.get_place ;
E O; eq_type (LEX_BOOL); lab2 =
PLZ _put_obj (TO [ind_FGO]);
if (c_type LEX_DO)
{ GetL O; S O
PLZ _put_obj (TO [ind_GO]);

}

else throw curr_lex;
} 7/ end while

PLZ.put_obj (CreateLabelObject (PLZ.get_place ()),

lab2; ProgramObject * Oper;

PLZ.put_obj
GetL O;

PLZ.put_obj

PLZ_get_place (); PLZ.put_obj Q;

LEX_AND)

curr_lex -> get_value ();

PLZ_put_obj

delete curr_

PLZ_put_obj
delete curr
PLZ_put_obj
PLZ.put_obj

check_not (); PLZ.put_obj

LEX_RPAREN)

(Oper);

lex;

(Oper);

lex;

(Oper);
(Oper);
(Oper);

GetL ;

GetL Q;

GetL Q;
GetL Q;
GetL O;

GetL Q;
throw curr_lex;

(CreateAddressObject (curr_lex));

Oper =

(Oper);

PLZ.put_obj (CreateLabelObject (labl));

lab2);

curr_lex -> get value();

F Os
F (; check op O:}

L L e



else if (c_type == LEX_IF)
{ GetL O; E ; eq_type (LEX_BOOL); labl
PLZ._.put_obj (TO [ind_FGO]);
if (c_type == LEX THEN)
{ GetL OO S O; lab2
PLZ.put_obj (7O [ind_GO]);
PLZ.put_obj (CreateLabelObject (PLZ.get _place ()), labl);
if (c_type == LEX ELSE)
{ GetL O; S Q; PLZ.put_obj (CreateLabelObject (PLZ.get place ()), lab2);
}

PLZ.get_place (); PLZ.put_obj Q;

PLZ.get_place (); PLZ.put_obj Q:;

else throw curr_lex;
}
else throw curr_lex;
} 7/ end if
else 1If (c_type == LEX_READ)
{ Oper = curr_lex -> get_value (;
GetL (); if (c_type == LEX_LPAREN)
{ GetL O;
if (c_type == LEX_ID)
{ check_id_in_read Q; PLZ.put_obj (CreateAddressObject (curr_lex));
delete curr_lex; GetL Q; }
else throw curr_lex;
if (c_type == LEX_RPAREN) { GetL(); PLZ.put_obj (Oper); }
else throw curr_lex;
}
else throw curr_lex;
} 7/ end read
else 1If (c_type == LEX_WRITE)
{ Oper = curr_lex -> get_value (;
GetL (); if (c_type == LEX_LPAREN)
{ GetL O; E O: Types.pop O;
if (c_type == LEX_RPAREN) { GetL(); PLZ.put_obj (Oper); }
else throw curr_lex;

else throw curr_lex;
} // end write

else B O;

if (Dump & DUMP_REC) cout << S (): exit\n";
}
void Parser::eq_type (O const

{ if (Types.pop O = Types.pop ) throw "HecoorBeTcTBME TUNOB B NPUCBAUBAHUU :=";



void Parser::eq_type (type_of_lex token) const
{ if (Types.pop () != token)
}

void Parser::decl (type_of_lex type) const
{ while (! Names.is_empty ()
{ Token * Ident_lex = Names.pop Q;

Ident * t = dynamic_cast<ldent*> (ldent_lex -> get_value ());

if (t -> get_declare ())
else { t —> set_declare ();

}

throw "'TosTopHOE
t -> set_type (type); }

}

void Parser::check op () const
// t - THUI OIlepaHlla, TpeOyeMelt OJig IOaHHOM olepalun
// r - Tun GopMMPYeMOoTI'o OoNepauyrelr pesylibTaTa
// (HauanpHee 3Hauvenus € ¥ I COOTBETCTBYWT omnepalmsaM OTHOWEHMS)
// tl1 u t2 - peasibHBIE TUMNE ONEPAHIOB
{ type_of lex t = LEX_INT, r = LEX BOOL;
type_of _lex t2 = Types.pop ;
type_of _lex op = Types.pop ;
type_of lex tl = Types.pop ;
it (op LEX_PLUS |] op LEX_MINUS || op == LEX_MULT || op
if (op LEX_OR |l op == LEX_AND)
if (©1 72 && tl t)
else throw "Herepuele Tunm B mByMecTHOM onepauun";
PLZ.put_obj (TO [TO.get_index (op)D):
}

void Parser::check not (O const
{ if (Types.pop () '= LEX_BOOL)
else Types.push (LEX_BOOL);

void Parser::check_id (O const

{ ldent * t = dynamic_cast<ldent*> (curr_lex -> get_value ());
if (t -> get_declare () Types.push (t -> get_type QO);

}

void Parser::check _id_in_read () const

{ ldent * t = dynamic_cast<ldent*> (curr_lex -> get_value ());
if (I t -> get_declare ()

}

throw "Tpebyercs soruueckoe Brepaxenme";

delete ldent lex;

onucaHue"";

LEX_DIV) r LEX_INT;
t LEX_BOOL ;
Types.push (r);

throw "Heeepuent Tun B onepauum oTpuuaumsa';

else throw "Orcyrcreyer ommcanme';

throw "He ommcan mmenTudpuxaTop";



//

///////////// OnepaunoHHbe OGYyHKUMM NPOTPaMMHEX o6wexTos /////////////

//
void Ident::exec (int &) const
{ if (get_assign ()) Values.push (get_value ());

else throw "PLZ: HeonpenesienHoe 3HaueHue y uMmeHu"; }
void Number::exec (int &) const { Values.push (get_value ()); }
void Address::exec (int &) const { Values.push (get_value ()); }
void Label::exec (int &) const { Values.push (get_value ()); }
void TrueObject::-exec (int &) const { Values.push (1); }
void FalseObject::exec (int &) const { Values.push (0); }
void NotObject::exec (int &) const { Values.push (1 - Values.pop );}
void OrObject::exec (int &) const { Values.push (Values.pop () || Values.pop ));
void AndObject::exec (int &) const { Values.push (Values.pop () && Values.pop O));
void EqObject::exec (int &) const { Values.push (Values.pop () == Values.pop ());
void LtObject::exec (int &) const { Values.push (Values.pop () >= Values.pop );
void GtObject::exec (int &) const { Values.push (Values.pop () <= Values.pop O);
void LeObject::exec (int &) const { Values.push (Values.pop () > Values.pop );
void GeObject::exec (int &) const { Values.push (Values.pop () < Values.pop O);
void NeObject::exec (int &) const { Values.push (Values.pop () !'= Values.pop ));
void PlusObject::exec (int &) const { Values.push (Values.pop () + Values.pop ));
void MinusObject::exec (int &) const { int k = Values.pop (); Values.push (Values.pop O - k);
void MultObject::exec (int &) const { Values.push (Values.pop () * Values.pop ));
void DivObject::exec (int &) const

{ int k = Values.pop Q;

if (k) Values.push (Values.pop ) 7 K);
else throw "PLZ: penenme Ha HyJL"; }
void AssignObject::exec (int &) const
{ int k = Values.pop (); ldent * t = Tl [Values.pop Q]1;
t -> set _value (k); t -> set_assign ;
void GoToObject::exec (int & i) const { i = Values.pop O - 1; }
void GolfNotObject::exec (int & 1) const
{ int k = Values.pop Q; if(!Values.pop Q) i = k - 1; }
void WriteObject::exec (int &) const
{ cout << "Writing=>" << Values.pop () << endl; }
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void ReadObject::exec (int &) const
{ int k = 0; Ident * t = Tl [Values.pop Q]1;
if (t -> get_type () == LEX_INT)
{ cout << "Beezure snHauenue mua "
<< t -> get_name () << " =>" << Flush; scanf ("'%d", & k);
}

else { char m [80];
for (int 1 = 0; 1 < 3; I ++)
{ cout << "Beemure mormueckoe 3HaueHue kak true wm False mna "
<< t -> get_name () << " =>" << flush; scanf ("%s'", m);
it (I stremp (m, "true™)) { k = 1; break; }
else if (I strcmp (m, "false™)) { k = 0; break; }
cout << "oumbka npm BBOome: true/false” << endl;

}

t -> set_value (k); t -> set_assign ;

}
1/

////////7//77////7//7/7/7/7/7 Xnacc Simulator ///////////7///////////7/77777
//

void Simulator::Simulate ()
{ int size;
Values.reset ;
size = PLZ.get_place (;
for (int index = 0; index < size; index ++)
{ curr_obj = PLZ [index]; if (Dump & DUMP_SIM) { cout.width (4); cout << index << ": " << curr_obj;
if (curr_obj) curr_obj -> exec (index);
}

}

Simulator::~ Simulator O {}



//

1//7/7/7/777/7//7/7/7777/7 oyuxuums main [/////////7/7/7///////7/7/7//777

//

int main (int argc, char ** argv)
{ bool res = false;

// YCTaHOBKA OTJIAIOUYHEIX PEXMMOB pPabOTHE MHTeplIpeTaTopa

Dump = /* * /+ DUMP_BUF /* */
/* * /+ DUMP_REC /* */

/* */ + DUMP_LEX /* */
/> */ + DUMP_PLZ /* */
/* */ + DUMP_PTA /* */
/* */ + DUMP_PTC /* */
/> */ + DUMP_PTI /* */
/> */ + DUMP_PTL /* */
/> */ + DUMP_SIM /* */
+ 0;
// CoszmaHMe OIepPalMOHHEX OOBEKTOB M NOCTPOEHMEe MHIEKCOB IOJid O00BeKTOB, obOpabaTHBaeMbIX MHIUBUIYAJIbLHO

Token * T; char * ExtRep; type_of _lex type; int size = TW.get _size () - 1;
for (int 1 = 0; 1 < size; i ++)
{T=TW (i); ExtRep = TW [i]; type = T -> get_type ;
switch (type)

{ case LEX_TRUE: TW.put_obj (TO.put_obj (new TrueObject (ExtRep,type)), 1); break;
case LEX FALSE: TW.put_obj (TO.put_obj (new FalseObject (ExtRep,type)), i); break;
case LEX NOT: TW.put_obj (TO.put_obj (new NotObject (ExtRep,type)), 1); break;
case LEX OR: TW.put_obj (TO.put_obj (new OrObject (ExtRep,type)), i); break;
case LEX_AND: TW.put_obj (TO.put_obj (new AndObject (ExtRep,type)), 1); break;
case PLZ _GO: TW.put_obj (TO.put_obj (new GoToObject (ExtRep,type)), i); break;
case PLZ FGO: TW.put_obj (TO.put_obj (new GolfNotObject (ExtRep,type)), i); break;
case LEX WRITE: TW.put_obj (TO.put_obj (new WriteObject (ExtRep,type)), i); break;
case LEX READ: TW.put_obj (TO.put_obj (new ReadObject (ExtRep,type)), i); break;

}

}
ind_GO = TO.get_index (PLZ_GO);
ind_FGO = TO.get_index (PLZ_FGO);



size = TD.get_size () - 1;

or (i 0' 1 < size; 1 ++)
{ T =TD (i1); ExtRep = TD [1]; type = T -> get_type ();
switch (type)
{ case LEX EQ: TD.put_obj (TO.put_obj (new EqObject (ExtRep,type)), 1); break;
case LEX LT: TD.put_obj (TO.put_obj (new LtObject (ExtRep,type)), 1); break;
case LEX GT: TD.put_obj (TO.put_obj (nhew GtObject (ExtRep,type)), i1); break;
case LEX LE: TD.put_obj (TO.put_obj (new LeObject (ExtRep,type)), 1); break;
case LEX GE: TD.put_obj (TO.put_obj (new GeObject (ExtRep,type)), 1); break;
case LEX NE: TD.put_obj (TO.put_obj (nhew NeObject (ExtRep,type)), i1); break;
case LEX PLUS: TD.put_obj (TO.put_obj (nhew PlusObject (ExtRep,type)), 1); break;
case LEX MINUS: TD.put_obj (TO.put_obj (new MinusObject (ExtRep,type)), i); break;
case LEX MULT: TD.put_obj (TO.put_obj (new MultObject (ExtRep,type)), i); break;
case LEX DIV: TD.put_obj (TO.put_obj (new DivObject (ExtRep,type)), 1); break;
case LEX ASSIGN:TD.put_obj (TO.put_obj (new AssignObject (ExtRep,type)), i); break;
}
}
[lpoBemeHMe CHMHTAKCUUYECKOTO aHaM3a yKa3aHHOM MNPOTPaMMEL
it (Dump & DUMP_LEX) {cout << "lporpamma B BUIE NOCJENOBATEJLHOCTU JIEKCEM: ::" << endl << endl; }
try { Parser * M = new Parser (“program.txt'); M -> Analyze (Q; delete M; res = true;}
catch (char c¢) {cout << "HeBepHENI CMMBOJI NIPM JIEKCUYECKOM aHajmze: " << ¢ << endl; return 1;}
catch (ProgramObject * 1) {cout << "HeBepHBNI NPOTPaMMHEIT OBBEKT NPM CHHTakcudeckoMm aHammsze: " << | << endl; return 1;}
catch (Token * t) {cout << "HepepHas Jekcema NpPY CUHTAKCUUECKOM aHayuze: " << t << endl; return 1;}
catch (const char * source){cout << source << endl; return 1;}
catch (...) {cout << "HenoHaTHasa cuUTyaumusa OpPM AHAJIM3E BXOOHOTO TekcTa." << endl; return 1;}
if (Dump & DUMP_LEX) {cout << "res = " << (res ? "true " : "false") << endl; }
OTjamodHas BHIOAYA CO3OAHHEIX NPU CUHTAKCUUECKOM aHajM3e Tabumi
it (Dump & DUMP_PTI) {cout << "Tabmmua MMeH::::::i:i:iiiiiiiiiiiiiiiiiziiiziic" << endl << TI;}
it (Dump & DUMP_PTA) {cout << "Tabmmua ampecoB::::i:iiiiiiiiiiiiiiiiiiiiizii:" << endl << TA;}
it (Dump & DUMP_PTC) {cout << ""TaGmmia KOHCTAHT::::::::s:sitssssssscassaresss” << endl << TC;}
if (Dump & DUMP_PTL) {cout << "Tabmmua MeTOK::::::iiiiiiiiiiiiiiiiiiiiiiiiiia" << endl << TL;}
it (Dump & DUMP_PLZ) {cout << "lporpamma B MHBEPCHOM MOJIBCKOM BalMCM::::::::" << endl <<PLZ;}



// CozmaHme obwekTa nJ4d IIpoBeleHMA MHTEepIlpeTaluy M MHTepIlipeTalld BHYTPEHHEeI'O IIPpeIlCTaBJIECHUMA

it (Dump & DUMP_SIM) {cout << "Hauamo paboThi::::i:iiiiiiiiiiiiiisiirizraaIIIztt << endl; 3}
try { Simulator * S = new Simulator ();
S -> Simulate ();

// YHUUTOXEHME HEHYXHBIX OOBEKTOB, COOPAHHBIX B TaOJIMLIEL

size = TA.get _place (); for (1 = 0; 1 < size; i ++) delete TA [i];

size = TC.get_place (); for (i = 0; i1 < size; i ++) delete TC [i];

size = Tl.get_place (); for (i = 0; 1 < size; i ++) delete TIl [i];

size = TL.get _place (); for (i = 0; 1 < size; i ++) delete TL [i];

size = TO.get_place (); for (i = 0; 1 < size; i1 ++) delete TO [1];

delete S;

}

catch (const char * source){cout << source << endl; return 1;}
catch (...) {cout << "HenoHsrHas cuTyaums B uHTepnperarope." << endl; return 1;}
if (Dump & DUMP_ANY) {cout << "Komen paborTmiz:IIIIIIIIIIIIIoIiIzIoooizzzoicot << endl; }
return O;
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