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Eloaywyko Enueiwpo:

L1éxoc avtov tov Project eivatl va Eavadovpe T0 YVwoTo Hag MEOPATHA XONOLHOTIOWVTAG

avta mov puaBape v v STL. Oa aAAd&ovpe ) Avon mov eidape oto Project 4 pe dvo

TEOTOLG:

o XV mowtn TeRlntwot] Oa aAAGEOVHE OAOLG TOUG DVVANLKOUG TtiVaKES O€ vector.

o X1r) devteQn meQImTwot) Ba eMUAEYOULLE TO TTEQLEXOV TOL HAg PatveTal o KatdAANAo.
Kat otig d00 mepumtdoels, 0o KAVOUUE TIG HETATQOTIES VTIAKOVOVTAGS OTOV £E1)G TEQLOQL-

opd: Aev Oa mipéner va aAdaCer o TpoToc mov kadovvtar ot uéBodot mov eivar “public” wote

va punv xeetdletat va aAAAEOULE T TIQOYQAULATO TIOV XONOLLOTIOLOVY TIS KAAOELS HAC.

Avté onuatvel 0tL ot péBodot Oa EéTeL:

o Na éxovv tic dLeg mEodlarypadég (tpovmobeon-amnaitnon).

e Na éxovv v O emikePpaAida.

I'a T peBodovg mov etvat “private” elpaocte mo eAaotikol.
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Onwg Ba deig ot ovvéxelr, Oa TaEAPLACOVE TOV TAQATIAVW TEQLOQLOWO HOVOV OTNV
MEQIMTWOT HIAG OLYKEKQLHEVNG Agltovpyiag: otnv eEaywyr) oAdkAnEov Tivaka (0Twe, Yo
nagadeLypa, o ccArr g CourseCollection).

Prj07.1 To Mpdypaxupex pe STL I: vector

Oa aAAdEovpe ) Avomn tov Project 4 avtikablotwviag pe 10 KATAAANAO OTLY LOTLTIO TOL
“vector” kaOe mivaka mov éxovpe ot Avor). [Tépa amod avtd pmogel va aAAGLovUE Kal le-
QLKA amo avTd 1oL €XOVHE YoAWeL pe KATL «kaAd» amd tnv STL.

Prj07.1.1 KA&on Course

H kAdon Course dev éxel mivakeg kat étoL 0ev aAA&leL

Prj07.1.2 K\&on CourseCollection

Edw n Paoikr) aAdayr) etvat ot dnAwor) tov ccArr:
vector<Course> ccArr;

Ta ccIncr, ccNOfCourses, ccReserved pag etvar dxonota. H getNOfCourses() yivetau:
size_t getNOfCourses() const { return ccArr.size(); }

Me 1) getArr() T Ba kavovpe; Mux Avom etva:

const Course* getArr() const { return &ccArr[0]; }
Oa to EavaovlnTrioovpe...

[Téoa atd Tt mAQATAVW, 1 MEWTI ATAOVOTELON TNG KAAOTS PALVETAL OTOV ONHLOVQYO:

CourseCollection() { };

KAt 0tov Kataotoopéa mov dev tov xeewklopaote! Eueic opws, kata ) ovvrfewd pag Ba
Yoapovue:

~CourseCollection() { };

Oa £eKVI)OOVUE TIC HETATQOTIEG ATO TNV (E0WTEQLKT]) oLuvaQTtnon-péAog findNdx() mov
xonopomnoteitat mavtov. Avti ywx ) linSearch() (ywx va yivouvpe «mo STL») Oa xonopomnou)-
oovpe Vv (std: :)find():
vector<Course>::iterator CourseCollection::findNdx( string code )

{
vector<Course>::iterator ndx;
if ( code.length() != Course::cCodeSz-1 )
ndx = ccArr.end();
else
ndx = find( ccArr.begin(), ccArr.end(), Course(code) );
return ndx;
} // CourseCollection::findNdx
H findNdx() emtéotpede tur] tomov int mov Ntav delktng ototxeiov tov ccArr (dnAadm
ccArr[ndx]). Taoa emiotoédel évav mEOoeyYyLOTH| QOGS OTOLXE(0 TOL Tivaka: éToL:
omov Balape “ccArr[ndx]” Oa palovpe “*ndx” Kot
omov Balape “ccArr[ndx] . X” Oa Balovpe “ndx->X"
Axoun, oL mpa&elg “++ccNOfCourses” kat “--ccNOfCourses” dev éxovv vonua kot Oa
noémel va apatgebovv.
IMagatrgnon:»
I'a ovvdeon pe ta mponyovpeva KQatovpe to dvoua “findNdx” mov ouws elvat ouvTOHO-
voadia tov «find index» (Boec deiktn). Toa —mov 1 pnéBodog dev emoTEédet delitn) aAAd
noooeYYLot— Oa émpeme va aAAd&ovple to dvopa oe kATt oav “findlt” yio to «find iterator»

(Bogc mpooeyylot). 4
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Heklvovue pe )
bool findlCourse( const string& code ) const
{ return ( findNdx(code) != ccArr.end() ); };

ZvveylCovue pe T deletel Course():
void CourseCollection::deletelCourse( string code )

vector<Course>::iterator ndx( findNdx(code) );
if ( ndx != ccArr.end() ) // umdpxetL
{
vector<Course>::iterator k;
k = find_if( ccArr.begin(), ccArr.end(),
bind2nd (EqPrereq(),code) );
if ( k '= ccArr.end() )
throw CourseCollectionXptn( "deletelCourse",
CourseCollectionXptn: :prereqRef,
code.c_str() );
int enrStdnt( ndx->getNoOfStudents() );
if ( enrStdnt > @ ) // umkpxouv €eyypadéG ¢oLTNTWV
throw CourseCollectionXptn( "deletelCourse",
CourseCollectionXptn::enrollRef,
code.c_str(), enrStdnt );
eraselCourse( ndx );

} // CourseCollection::deletelCourse

Edw, mépa amo tic aAAayég mov €xouvv ox€or e TNV aAAayn) TUTIOL TOL ndx, €XOUHE KAl
KATL AAAO: EVOWUATOOARE aUTO oL eldape oto Tapdderypa tne §26.1.4. Edw BéPaix to k
elvat Tomov vector<Course>::iterator xat avtl yix ccArr, ccArr+ccNOfCourses éxovue
ccArr.begin(), ccArr.end() avtiotoixws. H EqPrereq etvat (dia:
struct EqPrereq : binary_function< Course, string, bool >

{
bool operator () ( const Course& x, const string& y ) const
{ return ( strcmp(x.getPrereq(), y.c_str()) ==0 ); }
}; // EqPrereq

IToooeke OtLoémel var aAAGEeLn
void CourseCollection::eraselCourse( vector<Course>::iterator ndx )

*ndx = ccArr.back();
ccArr.pop_back();
} // CourseCollection::eraselCourse

Ko mopoxwoovpe otnv add1Course():
void CourseCollection::addlCourse( const Course& aCourse )

{
if ( strlen(aCourse.getCode()) != Course::cCodeSz-1 )
throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn::entity );
vector<Course>::iterator ndx( findNdx(aCourse.getCode()) );
if ( ndx == ccArr.end() ) // &ev Bp€Onke To KA€LSL
{
if ( strcmp(aCourse.getPrereq(), "") != 0 ) // vmapxet
{ // TPOAMNLTOUUEVO
vector<Course>::iterator ndx(
findNdx (aCourse.getPrereq()) );
if ( ndx == ccArr.end() ) // dev Bp€ONKE TO KAELSL TOUL
// TPOUTALTOVHEVOUL
throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn: :prereqRef,
aCourse.getPrereq() );
}
// S€EV UTIAPXEL TIPOATIKLTOUUEVO I} UTMHAPXEL KOL PBPEONKE OTOV MiLvAKOX
insertlCourse( aCourse );
ndx = findNdx( aCourse.getCode() );
ndx->clearStudents () ;
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} // CourseCollection::addlCourse
oémov:
void CourseCollection::insertlCourse( const Course& aCourse )

{
try { ccArr.push _back( aCourse ); }
catch ( bad alloc& )
{ throw CourseCollectionXptn( "insertlCourse",
CourseCollectionXptn::allocFailed ); }
} // CourseCollection::insertlCourse

Edw, omwe meguévape, 11 anAovotevon eivat evivnwolakn. BéBaia, n mbavotnta va
«Eepelvoupe» amo HVIUN VTTAQXEL KAL TIALQVOUUE TA LETOA HAG.

H teAevtaia néBodog «evog otoryeiov» eivar n):
const Course& CourseCollection::getlCourse( string code ) const

vector<Course>::const_iterator ndx( findNdx(code) );
if ( ndx == ccArr.end() )
throw CourseCollectionXptn( "getlCourse",
CourseCollectionXptn::notFound,
code.c_str() )
return *ndx;
} // CourseCollection::getlCourse

[Tpdoe€e to “const_iterator ndx”: avto eivat amagaitnTo cvpMATEWHA Twv “const”
¢ eTikePAAIDAG.

ITowv dovpe Tic pe@ddovg PUAAENC-POQTWOTS g dOVUE T
void CourseCollection::swap( CourseCollection& rhs )

{
ccArr.swap( rhs.ccArr );
} // CourseCollection::swap

7oL 0TS PAETIELS amAovoTeVONKe.
H ¢pvAaén yivetal pe n:
void CourseCollection::save( ofstream& bout ) const

{
if ( bout.fail() )
throw CourseCollectionXptn( "save",
CourseCollectionXptn::fileNotOpen );
size_t ccNOfCourses( ccArr.size() );
bout.write( reinterpret_cast<const char*>(&ccNOfCourses),
sizeof (ccNOfCourses) );
for ( vector<Course>::const_iterator it(ccArr.begin());
it != ccArr.end(); ++it )
it->save( bout );
if ( bout.fail() )
throw CourseCollectionXptn( "save",
CourseCollectionXptn::cannotWrite );
} // CourseCollection::save

Ko GpOQTWOoT He Tn:
void CourseCollection::load( ifstream& bin )
{

CourseCollection tmp;

size t n; //ccNOfCourses

bin.read( reinterpret_cast<char*>(&n), sizeof(size_type) );
if ( !'bin.eof() )
{
for ( int k(@); k < n & !bin.fail(); ++k )
{
Course oneCourse;
oneCourse.load( bin );
tmp.insertlCourse( oneCourse );
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if ( bin.fail() )
throw CourseCollectionXptn( "load",
CourseCollectionXptn::cannotRead );
swap( tmp );

} // CourseCollection::load

H load() péver 6mwg Ntav. Avto odeidetan oto 6tL dnAdoape v tmp tomov CourseCol-

lection. Av emtAéEovpie “vector<Course> tmp” tote aAA&lovpE:
T “tmp.insertlCourse(oneCourse)” oe “tmp.push_back(oneCourse)”
kaLtn “swap (tmp)” oe “ccArr.swap(tmp)”

Kat 1 GOQTwOoT YiveTal KATWS TIO YOT]YOQOL.

H display() dev aAAaler mapad povo ot ovvOnkn g for. Oa meémel va yiver “k <
ccArr.size()”.

Ot add1Student() wou deletel Student() —evdldpeoeg mpog tig pe@odovg tng Course pe to dLo
ovopa— aAA&Llovv OTIwG elTtae OTNV QX1 TNG TAQAYQAPOUL:
void CourseCollection::addlStudent( string code )

{
vector<Course>::iterator ndx( findNdx(code) );
if ( ndx == ccArr.end() ) // &ev umdpxeL TETOLO HEOBNUX
throw CourseCollectionXptn( "addlStudent",
CourseCollectionXptn::notFound,
code.c_str() );
ndx->add1Student () ;
} // CourseCollection::addlStudent

Kal
void CourseCollection::deletelStudent( string code )

{
vector<Course>::iterator ndx( findNdx(code) );
if ( ndx == ccArr.end() ) // &ev umdpxeL TETOLO HEOBNUX
throw CourseCollectionXptn( "deletelStudent",
CourseCollectionXptn::notFound,
code.c_str() );
ndx->deletelStudent () ;
} // CourseCollection::deletelStudent

Prj07.1.2.1 ZX€TKWG WE TN getArr()

YrnooxeOnrape va Eavaovlntoovpe v ) péBodo CourseCollection: : getArr() kat avtd Ba
KAVOUHE aAAAG MOV TTQOXWENOELS KAAO eival va yuploelg otnv §20.7.5 kat va duafpaoels to
onueto “5. Mé0odog getAllStops()”.

Ekel eiyape kataAni et 6TL TO KAAUTEQO TIOL elXote VO KAVOUUE Y Vot «BydAovpe» évov
miivako amd TO AVTIKELEVO NTay Vo eToTEEPOVHE DLVAUIKO TTivaKa, avtiyoado Tov eow-
TeQkov. BéPala emionuavape tov kivOuvo «dlQEonc» HVIUNG kot otnollape TG eATdEG
HAS Yl TV artopuyn TS 0TS KaAEG oLVIDELES TWV TETELQAUEVWY TIQOYQAHUUATIOTAV. !

Tdhoa Ot dove i To otyoven Avor), pe TaQdderya ePaQUOYTG OTOV cCATT:
void CourseCollection::getArr( vector<Course>& crsArr ) const

{
try { crsArr = ccArr; }
catch( bad_alloc& )
{ throw CourseCollectionXptn( "getArr",
CourseCollectionXptn::allocFailed ); }
} // CourseCollection::getArr

Avti) n Avon etvar otnv meaypatikotnta pia poedr) RAIL Otav dwoelc:

CourseCollection allCourses;
// . ..
vector<Course> courseTbl;

1 oy, OUwG, OTav plXvovTat eEALQETELS, UTIOQEL Vo UNV elvat aQKeTEC.
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// . ..
allCourses.getArr( courseTbl );

N duvapikny Hviun mov malpvoupe keLRetat péoa otnv courseTbl. Otav teAewwoet ) Cwn g
0 kataoteodPéas TG B avaKLKAWOEL AVTOUATWS KAL TN VI Un.

duowd, Oa vrtevBvpioovpe 0Tt kKaL avt N «kaAvteen AVaN» KooTileL 08 VTTOAOYLOTUKO
X00VOo apov €xovpe aviryoadr| mivaka.

Me avtov tov tomo Oa Pydlovpe OAOLS TOUG TVOKES OTN OCUVEXELX. LTO OTHE0 aLTO
O aAAGEovv oL dlemadés VAWV TV KA&oEewV.

Prj07.1.3 KA&on Student

H Student aAA&lel apov Ba avTKATAOTHOOVHE T «EQYAAElr VAOTIOMNOTG» TOL dLVALKOV
nivaka padnuatwv:
enum { sIncr = 3 };

size_t sNoOfCourses; // opLOUOG HaONUATWY TOU SHAWCE
Course: :CourseKey* sCourses;
size_t sReserved;

pem

vector<Course: :CourseKey> sCourses;

Yoteoa ané avtd Oa éxovpe:

unsigned int getNoOfCourses() const { return sCourses.size(); }
void clearCourses() { sCourses.clear(); sWH =60; }

Duowka, oL mpalels “++sNo0fCourses” kat “--sNoOfCourses” kat edw dev €xouv vonua
kat Oa moémel va adpatgeBovv.

I'oadovpue ) getCourses() 6Tws wavape otnv CourseCollection pe ) getArr():
void Student::getCourses( vector<Course::CourseKey>& crsTbl ) const

{
try { crsTbl = sCourses; }
catch( bad_alloc& )
{ throw StudentXptn( sIdNum, "getCourses",
StudentXptn::allocFailed ); }
} // Student::getCourses

ApxiCovpe pe Toug dnpoveyovs: O gQrjunv dNULOLVEYOS Yivetat:
Student::Student( int aIdNum )

: sWH(C @ )
{

if ( aIdNum < 0 )
throw StudentXptn( @, "Student", StudentXptn::negIdNum,
aldNum );
sIdNum = aIdNum;
sSurname[@] = '\0';
sFirstname[@] = '\O';
}: // Student()

KA 0 dNULOVEYOS avIryQadng:
Student::Student( const Student& rhs )
{
sIdNum = rhs.sIdNum;
strcpy( sSurname, rhs.sSurname ) ;
strcpy( sFirstname, rhs.sFirstname );
sWH = rhs.sWH;
try { sCourses = rhs.sCourses; }
catch( bad alloc& )

throw StudentXptn( sIdNum, "Student",
StudentXptn::allocFailed );

}
} // Student( const Student& rhs )
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Twpa mpdoe€e: dnuovpydc avtrypapnc dev xpetdletar kat’ apxny adov To Teplyoapua
vector €xel (0wotd) dnuoveyd avtrypadrc. Kat yati to Baiape; I'a va midvovpe kat va
aAAdCovpe ™ bad_alloc.

IMagatrgnon:»

Kat yix tov egrjunv dnuoveyo dev xoetdletal va kavove to ido; Kat” apxrv: vad! 4

Oa ovveyxioovue pe ) findNdx(): tnv malovovue and v CourseCollection : : findNdx() ov

PdAovpue:
o Tomo mpooeyylot)
“vector<Course: :CourseKey>::iterator”

(avtiyix “vector<Course>::iterator”).

o Ovoua mivaxa “sCourses” (avtl yux “ccArr”).
o Avtweipevo avalntnong “Course: :CourseKey (code)” (avtiywx “Course (code)”).
vector<Course: :CourseKey>::iterator Student::findNdx( const string& code )

{
vector<Course: :CourseKey>::iterator ndx;
if ( code.length() != Course::cCodeSz-1 )
ndx = sCourses.end();
else
ndx = find( sCourses.begin(), sCourses.end(),
Course: :CourseKey(code) );
return ndx;
} // Student::findNdx

Kat petd and avtiv oL toelg péBodot «evog otoryelov»:

bool findlCourse( const string& code ) const
{ return ( findNdx(code) != sCourses.end() ); };

void Student::addlCourse( const Course& oneCourse )
if ( findNdx(oneCourse.getCode()) == sCourses.end() )

insertlCourse( Course::CourseKey(oneCourse.getCode()) );
sWH += oneCourse.getWH() ;

}
} // Student::addlCourse

void Student::deletelCourse( const Course& oneCourse )

{

vector<Course: :CourseKey>::iterator
ndx ( findNdx(oneCourse.getCode()) );
if ( ndx != sCourses.end() ) // umdpxel

eraselCourse( ndx );
sWH -= oneCourse.getWH();

}
} // Student::deletelCourse
émov:
void Student::insertlCourse( const Course::CourseKey& aCode )

{
try { sCourses.push_back( aCode ); }
catch( bad_alloc& )
{
throw StudentXptn( sIdNum, "insertlCourse",
StudentXptn::allocFailed );
}

} // Student::insertlCourse

void Student::eraselCourse( vector<Course::CourseKey>::iterator ndx)
{

*ndx = sCourses.back();

sCourses.pop_back();
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} // Student::eraselCourse

Ao T vtdAoTteg HeBoddove aAA&LlovV Kot ot

void Student::swap( Student& rhs )

{
std::swap( sIdNum, rhs.sIdNum );

char svs[sNameSz];
strcpy( svs, sSurname ); strcpy( sSurname, rhs.sSurname );
strcpy( rhs.sSurname, svs );

strcpy( svs, sFirstname );
strcpy( sFirstname, rhs.sFirstname );
strcpy( rhs.sFirstname, svs );

std::swap( sWH, rhs.sWH );

sCourses.swap( rhs.sCourses );
} // Student::swap

void Student::save( ostream& bout ) const
{
if ( bout.fail() )
throw StudentXptn( sIdNum, "save", StudentXptn::fileNotOpen );
bout.write( reinterpret_cast<const char*>(&sIdNum), sizeof(sIdNum) );
bout.write( sSurname, sizeof(sSurname) );
bout.write( sFirstname, sizeof(sFirstname) );
bout.write( reinterpret_cast<const char*>(&sWH), sizeof (sWH) );
size t noOfCourses( sCourses.size() );
bout.write( reinterpret_cast<const char*>(&no0OfCourses),
sizeof (noOfCourses) );// apLOUOG HABNUATWYV TOL SHAWCE
for ( int k(0®); k < noOfCourses; ++k )
bout.write( sCourses[k].s, Course::cCodeSz );
if ( bout.fail() )
throw StudentXptn( sIdNum, "save", StudentXptn::cannotWrite );
} // Student: :save

void Student::load( istream& bin )
{
Student tmp;
bin.read( reinterpret_cast<char*>(&tmp.sIdNum), sizeof(sIdNum) );
if ( !'bin.eof() )
{
bin.read( tmp.sSurname, sizeof(sSurname) );
bin.read( tmp.sFirstname, sizeof(sFirstname) );
bin.read( reinterpret_cast<char*>(&tmp.sWH), sizeof(sWH) );
size t noOfCourses; // apLO®. pabnu. mou SnAwce
bin.read( reinterpret cast<char*>(&no0fCourses), sizeof (noOfCourses) );
for ( int k(@); k < noOfCourses; ++k )

char aKey[Course::cCodeSz];
bin.read( aKey, Course::cCodeSz );
tmp.sCourses.push_back( Course::CourseKey(aKey) );

}
if ( bin.fail() )
throw StudentXptn( sIdNum, "load",
StudentXptn::cannotRead );
swap( tmp );

}
} // Student::load

Prj07.1.4 K\&on StudentCollection

Edw, 0mwe kavaple OTIG TEONYOVEVES KAKOELS, Bt aVTIKATAOTIOOVE TIG
enum { scIncr = 30 };
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Student* SCArr;

size_t scNOfStudents;

size_t scReserved;
pem

vector<Student> SCArr;

Kat 6nwe pabape, Ba mpémet va aAAaéovpe tic:
size t getNOfStudents() const { return scArr.size(); }

void StudentCollection::getArr( vector<Student>& stdntTbl ) const
{
try { stdntTbl = scArr; }
catch( bad_alloc& )
{ throw StudentCollectionXptn( "getArr",
StudentCollectionXptn::allocFailed ); 1}
} // StudentCollection::getArr

O dnuovEYds kat o kataoteodéag amAovotevovtaL:

StudentCollection::StudentCollection()
{ scPAllEnrollments = 0; }

~StudentCollection() { };

H ovvéxewa etvon yvwot:
vector<Student>::iterator StudentCollection::findNdx( int aIdNum )

{
vector<Student>::iterator ndx;
if ( aldNum <= 0 )
ndx = scArr.end();
else
ndx = find( scArr.begin(), scArr.end(), Student(aIdNum) );
return ndx;
} // StudentCollection: :findNdx

bool findlStudent( int aIdNum ) const
{ return ( findNdx(aIdNum) != scArr.end() ); };

const Student& StudentCollection::getlStudent( int alIdNum ) const
{
vector<Student>::const_iterator ndx( findNdx(aIdNum) );
if ( ndx == scArr.end() )
throw StudentCollectionXptn( "getlStudent",
StudentCollectionXptn::notFound,
aldNum );
return *ndx;
} // StudentCollection::getlStudent

void StudentCollection::addlStudent( const Student& aStudent )

{
vector<Student>::iterator ndx( findNdx(aStudent.getIdNum()) );
if ( ndx == scArr.end() ) // &ev Bp€OnkKe TOo KA€LSL

if ( scPAllEnrollments == 0 )
throw StudentCollectionXptn( "addlStudent",
StudentCollectionXptn::noEnroll );
insertlStudent( aStudent );
vector<Course: :CourseKey> aStCourses;
aStudent.getCourses( aStCourses );
for ( int k(0); k < aStudent.getNoOfCourses(); ++k )

scPAllEnrollments->add1StudentInCourse(
StudentInCourse(aStudent.getIdNum(), aStCourses[k].s) );
}

}
} // StudentCollection::addlStudent
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Zanv add1Student() modoeEe TV aAAayr] oTov XelRLopo tov aStCourses AOyw TG aAAaYTS
g Student: : getCourses().

void StudentCollection::deletelStudent( int aIdNum )
{
vector<Student>::iterator ndx( findNdx(aIdNum) );
if ( ndx != scArr.end() ) // umapxetL
{
if ( ndx->getNoOfCourses() > 0 )
throw StudentCollectionXptn( "deletelStudent",
StudentCollectionXptn::enrollRef,
aldNum ) ;
eraselStudent( ndx );

}
} // StudentCollection::deletelStudent

void StudentCollection::insertlStudent( const Student& aStudent )
{
try { scArr.push_back( aStudent ); }
catch( MyTmpltLibXptn& )
{
throw StudentCollectionXptn( "insertlStudent",
StudentCollectionXptn::allocFailed );

}
} // StudentCollection::insertlStudent

void StudentCollection::eraselStudent(vector<Student>::iterator ndx)
{

*ndx = scArr.back();

scArr.pop_back();
} // StudentCollection::eraselStudent

Edw éxovpe erumAéov:
void StudentCollection::addlCourse( int aldNum, const Course& aCourse )

{
vector<Student>::iterator ndx( findNdx(aIdNum) );
if ( ndx == scArr.end() )
throw StudentCollectionXptn( "addlCourse",
StudentCollectionXptn::notFound,
aldNum );
ndx->add1Course( aCourse );
} // StudentCollection::addlCourse

void StudentCollection::deletelCourse( int alIdNum, const Course& aCourse )
{
vector<Student>::iterator ndx( findNdx(aIdNum) );
if ( ndx == scArr.end() )
throw StudentCollectionXptn( "deletelCourse",
StudentCollectionXptn::notFound,
aldNum );
ndx->deletelCourse( aCourse );
} // StudentCollection::deletelCourse

TéAog, éxovpe Tic:
void StudentCollection::swapArr( StudentCollection& rhs )

{
scArr.swap( rhs.scArr);
} // StudentCollection: :swap

void StudentCollection::save( ofstream& bout, SIndexEntry* index )
{

if ( bout.fail() )

throw StudentCollectionXptn( "save",
StudentCollectionXptn::fileNotOpen );
size_t nOfStudents( scArr.size() );
bout.write( reinterpret_cast<const char*>(&n0fStudents),
sizeof (nOfStudents) );
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for ( int k(®); k < nOfStudents; ++k )

{
index [k].sIdNum = scArr[k].getIdNum();
index[k].loc = bout.tellp();
scArr[k] .save( bout );

}
if ( bout.fail() )
throw StudentCollectionXptn( "save",
StudentCollectionXptn::cannotWrite );
} // StudentCollection: :save

void StudentCollection::load( ifstream& bin )

{
StudentCollection tmp;
size_t n;
bin.read( reinterpret_cast<char*>(&n), sizeof(size_t) );
if ( !'bin.eof() )

{
for ( int k(@); k < n & !'bin.fail(); ++k )

Student oneStudent;
oneStudent.load( bin );
tmp.insertlStudent( oneStudent );

}
if ( bin.fail() )
throw StudentCollectionXptn( "load",
StudentCollectionXptn::cannotRead );
swapArr( tmp );

} /3 StudentCollection::load

‘Eva egdtnua v T devtepn magAapetoo g save(): Aev O aAAaEovpe tov Tivaka Tov
gvpetnolov; Oa tov aAAdéovue: eimape dpws va unv aAA&ovpe TG diemadéc Twv kAdoe-
wVv. Oa T TTOVUE OTI) CLVEXELX. ..

Prj07.1.5 KA&on StudentinCourse

H xAdon StudentInCourse dev xoelaleTol TQOomOTOMON.

Prj07.1.6 KA&on StudentinCourseCollection

Edw, dmwg kataAapatvels, Oa ONAWOOLLLE TOV DUVALKO TVAKA WG:
vector<StudentInCourse> siccArr;
AvTo €xeL TIc €E1C APETES ETUMTWOELS:
StudentInCourseCollection: :StudentInCourseCollection()

siccPAllStudents = 0;
siccPAl1Courses = 0;
} // StudentInCourseCollection::StudentInCourseCollection

~StudentInCourseCollection() { };
size_t getNOfStudentInCourses() const { return siccArr.size(); }

void StudentInCourseCollection::getArr( vector<StudentInCourse>& sicTbl) const
{
try { sicTbl = siccArr; }
catch( bad_alloc& )
{ throw StudentInCourseCollectionXptn( "getArr",
StudentInCourseCollectionXptn::allocFailed ); 1}
} // StudentInCourseCollection::getArr

Ko —katé ) ovvrOetd pac— ovveyiCovue pe :
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vector<StudentInCourse>::iterator
StudentInCourseCollection::findNdx( int aIdNum, string code )
{

vector<StudentInCourse>::iterator ndx;

if ( aldNum <= 0 || code.length() != Course::cCodeSz-1 )
ndx = siccArr.end();

else
ndx = find( siccArr.begin(), siccArr.end(),

StudentInCourse (aIdNum,code) );
return ndx;
} // StudentInCourseCollection::findNdx

Meta and avtv:

bool findlStudentInCourse( int aldNum, string code ) const
{ return ( findNdx(alIdNum, code) != siccArr.end() ); }

const StudentInCourse&
StudentInCourseCollection::getlStudentInCourse( int aIdNum,
string code ) const

vector<StudentInCourse>::const_iterator
ndx( findNdx(aIdNum, code) );
if ( ndx == siccArr.end() ) // Sev UTIGPXEL OTOLXELO
throw StudentInCourseCollectionXptn( "getlStudentInCourse",

StudentInCourseCollectionXptn::notFound,
StudentInCourse: :SICKey(aIdNum, code) );

return *ndx;

} // StudentInCourseCollection::getlStudentInCourse

Zanv add1StudentInCourse() to né6vo mov aAAalet etvat 11 ouvO1 KN TNE TEWTNG if:

void StudentInCourseCollection::addlStudentInCourse(
const StudentInCourse& aStdnInCrs )

{
if ( findNdx( aStdnInCrs.getSIdNum(), // 8&ev umdpxeL GoLTNTAG
aStdnInCrs.getCCode()) == siccArr.end() )
{
//

insertlStudentInCourse( aStdnInCrs );

}
} // StudentInCourseCollection::addlStudentInCourse
H insert1StudentInCourse() amAovotevetal:
void StudentInCourseCollection::insertlStudentInCourse(
const StudentInCourse& aStdnInCrs )
{

try { siccArr.push_back( aStdnInCrs ); }
catch( MyTmpltLibXptn& )
{

throw StudentInCourseCollectionXptn( "insertlStudentInCourse",
StudentInCourseCollectionXptn::allocFailed );
} // StudentInCourseCollection::insertlStudentInCourse
INa tig dixyoadéc éxovpe:

void StudentInCourseCollection::deletelStudentInCourse( int aIdNum,
string code )

{
vector<StudentInCourse>::iterator ndx( findNdx(aIdNum, code) );
if ( ndx != siccArr.end() ) // umdpxeL CGTOLXELO
{

if ( siccPAllCourses == 0 )
throw StudentInCourseCollectionXptn( "deletelStudentInCourse",
StudentInCourseCollectionXptn::noCrs );
if ( siccPAllStudents == 0 )
throw StudentInCourseCollectionXptn( "deletelStudentInCourse",
StudentInCourseCollectionXptn::noStdnt );
siccPAllCourses->deletelStudent( code );
Course oneCourse( siccPAllCourses->getlCourse( code) );
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siccPAl1Students->deletelCourse( aIdNum, oneCourse );
eraselStudentInCourse( ndx );

}
} // StudentInCourseCollection::deletelStudentInCourse

omov:

void StudentInCourseCollection::eraselStudentInCourse(
vector<StudentInCourse>::iterator ndx )
{

*ndx = siccArr.back();
siccArr.pop_back();
} // StudentInCourseCollection::eraselStudentInCourse

Katn swapArr() anAovotevetal:
void StudentInCourseCollection: :swapArr( StudentInCourseCollection& rhs )

{
siccArr.swap( rhs.siccArr );
} // StudentInCourseCollection: :swapArr

eva ot save() kot load() yivovtat:
void StudentInCourseCollection::save( ofstream& bout ) const

if ( bout.fail() )
throw StudentInCourseCollectionXptn( "save",
StudentInCourseCollectionXptn::fileNotOpen );
size_t nOfStudentInCourse( siccArr.size() );
bout.write( reinterpret_cast<const char*>(&n0fStudentInCourse),
sizeof (n0OfStudentInCourse) );
for ( int k(0®); k < nOfStudentInCourse; ++k )
siccArr[k].save( bout );
if ( bout.fail() )
throw StudentInCourseCollectionXptn( "save",
StudentInCourseCollectionXptn::cannotWrite );
} // StudentInCourseCollection::save

void StudentInCourseCollection::load( ifstream& bin )
{
StudentInCourseCollection tmp;
size t n;
bin.read( reinterpret_cast<char*>(&n), sizeof(size_t) );
if ( !'bin.eof() )
{
for ( int k(0); k < n & !bin.fail(); ++k )
{

StudentInCourse oneStudentInCourse;
oneStudentInCourse.load( bin );
tmp.insertlStudentInCourse( oneStudentInCourse );

}
if ( bin.fail() )
throw StudentInCourseCollectionXptn( "load",
StudentInCourseCollectionXptn::cannotRead );
swapArr( tmp );

}
} // StudentInCourseCollection::load

Prj07.1.7 O Mivakxg-Evpetnpro

Eirtape mio mowv ot dev Oa aAAdEovpe v emikedpaAida g StudentCollection: : save() aAA&
elmape otV agyxn ot Oa aAA&GEovpe OAOVG TOUG MIVAKES 0€ AVTLKEHEVA OTLYLOTUTIWY TOU
vector. Auta ta dvo etvat cvpPatd; Nad Ztnpmain () divovue:

vector<SIndexEntry> sIndex;

try

{ sIndex.reserve( allStudents.getNOfStudents() ); }

catch( bad_alloc )
{ throw ProgXptn( "main", ProgXptn::allocFailed ); }
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KQL 0TI OLVEXELR:
saveCollections( allCourses, allStudents, &sIndex[0], allEnrollments );
H saveCollections() O kaAéoeL:
allStudents.save( bout, sIndex );
[TpdoeEe to e&nc: IlpovmoBeon tng StudentCollection : :save() etva 1) VTTaREN TV OTOLXEL-
wVv oV Tivaka sIndex. Avto pag to eEaohaAiCer n) (emutvxng) ektéAeon g slndex . reserve().

Av dev ) PaAovpe Oa mEémeL vae aAAGEovpe TN save() KoL Vo KAVOULLE TIG KATAXWLOELS e
push_back().

Prj07.2 To Mpdéypoxupoex pe STL I

Tdoa Oa (Eava)aArdEovue T AVomn tov Project 4 aviwkabotdviag kabe mivaka mov
éxovue ot AVOT HE TO KATAAANAGTEQO —KATA TEQITITWOT)— TLEQLEXOV.

Prj07.2.1 Eri\oyég

Sekwvovpe e€etdlovTac Toug TVAKES évav TEOG évav Y va dOUE e Toto TepLléxov Oa
avtwcataotjoovpe tov kaBéva. Ti eEetalovpe; Tn xorjon Tovg ota dVO TEOYQAHHUATA TOV
Project. Ilavtwe to devtego mEdyoappa to PAETOVLLE YeVikOTEQR, OTIWS O €mpeme va elvat,
YOt TIC AVAYKEG TNG YOXUHATERG €VOC TUIHATOS OTIOVOWV.

Prj07.2.1.1 ccArr tng CourseCollection

e avtketpevo kAaong CourseCollection €xoupe Tov Tivaka HaONUATWY TTOL VTTAQXOLV OTO

TEOYQAUUA TOV TUTUATOG.

O mivaxkag pabnudtwy etvat éva ovvodo avtikeyévwyv tonov Course. Eva tétolo avti-
Kelpevo etvat agketd peyaro (el ta 100 B) evad to kAewt etvat ko (8 B). Kat” apxrjv Ba
MEEMEL VA TAQAOTAOEL Ple OTLYULOTLTIO TOV map.

Ac doULE OGS KAL TN XO10T) TOL Ttivaka:

o Xro lo Ilgoyoapua: o mivakag padnuatwv, apov Gootwdel, xonoiomnoteitat povo yia
avalntioelc.

o Tevwkortepo: To mpdyoappa evog tuipatos aAAdlet po popd kdbe 3-4 xodvia. Emopué-
VWG, 1) ouvrOng xeNon Tov Tivaka padnudtwv etvat  avalrjtnon TANeoPogLV yia ta
HaOnpuata mov TEQLEXEL.

Emewdn) dev éxovpe ovxvr] evnpéowor] tov mivaka 0a eEETATOVLLE kKatl avTO TTOL A€LLE OTO
téAog g §26.4: talvounpuévo vector. AnAodn):

o Xro lo Ilpdyoappa: o mivaxkag pabnuatwv, pogtwvetat oe éva vector <Course>, ta-
Ewopeltal, ot ovvéxewax ot avalntoels yivovtal pe tn lower_bound() kot puAdyetat
ta&vounpuévog.

e Xta AAAQ MQOYQAHHATO O TIVAKAS POQTWVETAL TAEWVOUNEEVOS KAl OL avalntioels yi-
vovtat pe tn lower_bound().

Yanv megintwon avt Oa éxovue ta e&Ng TEoPANuaTo:

o Onwg Aéyape oty §26.4 «eivar oixn oov vroxpéwon va dtacPaliCeic T povadikdTnTa
TwV UEA@V TOV oVVOAOV.» AULTO TO Kdvape 1101 0t AVom Tov éxovpe dwoet (§Prj07.1.2).

o T va expetaAAevtodue Ta TAgOVEKTHHATA TNG ETAOYNG avTrg Oa mEETeL Vo kK& voupe
to e&nc: Na kpatovpe tov Tivaka Ta&vounpévo amd TNV aQxn KoL va KAVOUUE TG EL0a-
YwYég e insert() otn owotr) Oéomn (koL oxL pe push_back()).
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IMagatronon:p
FNati va pnv K&VOUUE TIS EL0AYWYES OTOV THIVAKA OTIWS TNV KAVALLE OTNV TEWTN HETATOOTN
(ne push_back()), otn ovvéxewx va talvourjoovpe tov Tivaka Kat amd exel kal méga va
Ppaxvovpe pe lower_bound(); Katt tétolo anaitel va éxovpe «dmAéc» pedodovg findNdx(),
find1Course() ka get1Course(). Avto elval «eyyonon» v dvokoAa A& ot ovvéxew! Ag to
adrjoovpe kaAvtepa... 4

ITio moAV yix emidelln), Ba emAéEovple ) AVom pe To «Ta&vounpévo vector». Av BéAelg
V& DOKIHACELS TNV ATEKOVIOTN amd TOUG KwoLKoUg Habnudatwv meog avtuceipeva Course
KkaAUTega va ppn el avta ov Ba kavovpe ot ovvéxewx yia ) StudentCollection kot oL
QAUTA TIOV KAVOUUE OTO TIQWTO TAQADELY o TNG §26.3.2.

Prj07.2.1.2 sCourses Tng Student
Edw éxovpe éva oAy piked o0voAo KwOKWV HaONUATWV (KAEWDLWV).

To oUvoAo dnutovgyeital otV agxy Tov eEaprvou Kat umogel va dlopbwbel a dpood.?
Xagaktnolotikr] megimtwon “set”, aAAd povo yioe Adyouvg apxns. Adyw tov peyé0ouvg tov
OLVOAOL dev €xoupe ké€EDOg 0TS avalntoels. Oa delg OTL EXOVHE KATL HIKQA KEQOT OTIS
ELloaywYES kat dxyoadéc.

Prj07.2.1.3 scArr tng StudentCollection

AvTr| 11 OVAAOYY] €XEL HEQLIKES EKATOVTADEG HEXOL HEQLKES XIALAdeS LEAT. Evnueowoels; TToAD
oUXVEG!

o Eoaywyéc pe 16 eyyoadéc véwv portntwv.

o Awxyoadéc pe Tic anoPoLtroELG.

o Ewaywyéc pe peteyyoadéc portntwv and dAAa tuuata.

o Awxyoadéc pe peteyyoadéc dportntwyv mpos AAAa tpruaTa.

o Awxyoadéc Adyw Un avavéwong eyyoadr|c.

KaBe avrtikelpevo g ovAAoyng etvat povadikd (Ta otolxeia evog doutntr)): €Xovple dn-
Aadn) éva gvvolo.

To péyeBog tov kAewov (aEOUOS punTEWoL ToL PortnTh) elvat Arydtego amnd 10% tov
peyéBouvg tov avtikeevov. EE aAAov vmagxovv kat evnueQoels (X, aAAayéc oto
sCourses kATolov GortnTr)) oL dev elval eloaywyés/dxyoadic.

Ba kavouue TV LVAOTIOMOT HE “map”, amelkoVIon TV aQOU@V UNTEWoL (KAeWIX) O
avrtikelpeva Student.

Prj07.2.1.4 siccArr Tng StudentinCourseCollection
Edw éxovpe ovAdoyr] pe mepimov mevianAdoo aglOpd peAwv and To TEoNYoULEVO, adov
kaBe PportnTc MNAWVEL kKatd pLéoov 000 mévTe padnuata.
KaBe avtuceipevo g ovAAoyrc -0MAwon evog dportnt yix ouppetoxn oe éva uadnua
Yo to teéxov eEapunvo- eivat povadkd: dnAadn éxovpe kat edw éva avvolo.
Evnueowoeis; Agketéc:
o ANAwoelc GOLTNTWYV Y CUUHETOXT) OTA PAOMUATO 0TV AQXT] TOL eExpr|vov.
o AwBwoels (dyoadéc-eyyoadic) Twv dONAwoewv.
o AKVQWOELS TwV MNAWTEWV OOWV POLTNTWY HETEYYQADOVTAL TTPOC AAAX TUHATA.
10 téAog tov e€aunvov €Xxouvpe Kat AAAT evnpéQwoT): eloarywyr) Paduov.
Titegiéxov Ba emiAéEovpe; TToAAG T PaAe-BydAe doa oUte okéYm v “vector”.

2 AnAadn vopipwe px popd. ATt pe TG «kAdpes» ot yoappateix pUmogel vor €XOupe kat GAAeg
dropBwoelc.
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To kA&l (aplOpog unTEWov, KwdIKOS pabnpatog) eival —oe péyedos— 1o 75% tov avti-
Keévou. Mnmwg to anAovotego mov £Xoupe va eTAéEouLE elvat TO “set”; AV KAVOULE av-
v Vv emmiAoyn, mas Oa Palovue toug Paduoves; Kat” avaykn pe T mea&els: «ByaAe-oua-
Yoae-06p0woe-EavaPare». Av emtAéEovpe “map” Oa €xovple TN duvaTOTNTA YL EVIHEQW-
omn emti Témov.

Oa emAéEovue “map”.

Prj07.2.1.5 TMivakxg-EvpeTtnplo

[Téoo pag anAovotevoe To MEOYEAUUX 1) aAAoyr) mov kavape otnv §P1j07.1.7; KaboAov! O
amtAdg duvapikog mivakag etval €€ loov amAog (av dXL aTtAOVOTEQOG) e TO OTLYHULOTUTIO TOV
vector. PuoKA avTO dev elval TtepieQyo:

e TalPVOULLE OAT TN UVIUN TIOU XQELLOHAOTE HE pia new[] Kol TNV avaKUKAWVOUHE He

Hx delete[],

e OUUTANQEWVOLHE T OoToLX el He TTOAD aTAO TEOTIO,
e €xoupe TN duvatdTTa VA KAVOouUE TN GUAAEN ToL pe pia write().

Kat’” agyr) Aowrtov dev Ba aArdEovpe ) daxelolon avtov Tov mivaka. AAAG ag doVE TL
kavoupe (Eava kat Eava) oto deVteQo TEOYQAUHA:

e maipvovpe évav aplOuo puntowov dortnTr),

o Polokovpe amd to €vEETHOLO TN B€0T TOU AVTIOTOLXOL AVTLKEIHEVOL OTO aQXEl0 Ue T
otolxeia Twv poLtnTay,

e TO POQTWVOULLLE Kol

e 7O deixVoUuLle.

Eimape opwg 0t 1 0LAAOYT OtolKelwVv POLTNTWV «EXEL UEPLKEC EKATOVTAOEC WEXPL
pepiéc xthadec péAn.» Edw 1 taxvmra avaliymong éxet vonua.® Tu va k&voupe; Aev Oa
aAAdEovpe TeglEXxov aAAa Oa talvourjoovpe tov mivaka (kat avfovia aglOud unTEwov)
WOTE V& LTAQXEL duvaTOTNTA dLADIKNG AvVal)TNONG ATIO TA TIEOYQRAUHATA EPAQLOYNS TTOV
TOV XQTOLLLOTIOLOVV.

Prj07.2.2 K\&on Course

"
<

Ornwe Oa deig magakdtw, 1 CourseCollection OéteL analtnon yio empOQTWOT TOL TEAEOTH)
vix v Course: 4

bool operator<( const Course::CourseKey& lhs, const Course::CourseKey& rhs )
{ return ( strcmp(lhs.s, rhs.s) <0 ); }

bool operator<( const Course& lhs, const Course& rhs )
{ return ( Course::CourseKey(lhs.getCode()) <
Course: :CourseKey(rhs.getCode()) ): 1}

Prj07.2.3 KA&on CourseCollection

Ornwe oty §Prj07.1.2 étot kat edw dnAwvovpe:
vector<Course> ccArr;

3 @a meig: kL avTd «kat AV dMOTL TO Prua «maipvovpe évav aptOuo untpwov GortnTi» exteAeiton
pe avBodmiveg TaxvnTes: Ko Oa €xelg dikto.
4T AGYOUG OLVETELAS e TOVG KAVOVEC pag, PAlovpe akdun:

bool operator>=( const Course::CourseKey& lhs, const Course::CourseKey& rhs)
{ return ( !(lhs < rhs) ); }

bool operator>=( const Course& lhs, const Course& rhs )
{ return ( !(lhs < rhs) ); }
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KA £XOVE:
CourseCollection() { };
~CourseCollection() { };
size_t getNOfCourses() const { return ccArr.size(); }
const Course* getArr() const { return &ccArr[0]; }

Tn getArr() Oa tnv aAAdEovpe 6Tws oty §Prj07.1.2.1.
void CourseCollection::getArr( vector<Course>& crsArr ) const
// 0NQZ NAPAMANQ
Noa dovpe dpwe T yivetar pe ) findNdx(). Twoa dev Ba kaAéoovpe ) find() aAA&
lower_bound():
vector<Course>::iterator CourseCollection::findNdx( const string& code )

{
vector<Course>::iterator ndx;
if ( code.length() != Course::cCodeSz-1 )
ndx = ccArr.end();
else
ndx = lower_bound( ccArr.begin(), ccArr.end(), Course(code) );
return ndx;
} // CourseCollection::findNdx
IToooeEe twpa: N lower_bound() Oa pag eToTEéPel TEOOEYYLOTH] TTOOS TO AVTIKELUEVO TIOV
Ppdixvovue (av vtagxet) 1} TEOg T Béomn mov TEémel va etoaxOel (av dev vTidoxet). Emopévawg
n find1Course() Oa yivel étou
bool CourseCollection::findlCourse( const string& code ) const

{

vector<Course>::iterator ndx( findNdx(code) );

return ( (ndx '= ccArr.end()) && (*ndx == Course(code)) );
} // CourseCollection::findlCourse

H ouvvOnkn ot return etvat n duixtvmwon e anodavong «to fpikar». Onwg Aéyape
omv 8§5.6, av n “ndx != ccArr.end()” vrioAoyiotei false n ovvdotnon emotoédel false
Xwolg va kdvel v (amoryogevpévn) amonagarnopny) tov ndx. H dixtdmwon g «oev to
Bprka» elvar 1) AQvnoT TG TAQACTAOTG TG Feturn ov LIoodLVALEL pLe:

“ndx == ccArr.end() || (*ndx != Course(code))”
Kot eda dev ktvduveDoue amd amayoQeVHEVT] ATIOTIAQATIOMTT).
I'a va xonowonowmoovpe avtr| T poodr| te lower_bound() xoewdletal va €xovpe oploet
“<” yiaa v Course.
H CourseCollection : : deletelCourse() etvar dwx pe vty g §Prj07.1.2 pe pua povo diadpod:
ot ouvvOnrkn ¢ if mMov eAéyxel av VTAQXEL TO TIEOG dlaypadr] AVTIKEEVO TIOL TN
yivetau

if ( ndx != ccArr.end() && (*ndx == Course(code)) ) // vmdpxeL

TOoV

Town etvar kat 1) EqPrereq. ITio gofapr] elval 1 dapood otnv eraselCourse() mov twoa
yivetau
void CourseCollection::eraselCourse( vector<Course>::iterator ndx )

{
ccArr.erase( ndx );
} // CourseCollection::eraselCourse

TF'oadovue oAdKANEN TNV add1Course() otn véa TG HoEOT:
void CourseCollection::addlCourse( const Course& aCourse )

{

if ( strlen(aCourse.getCode()) != Course::cCodeSz-1 )

throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn::entity );

vector<Course>::iterator ndx( findNdx(aCourse.getCode()) );

if ( ndx==ccArr.end() || (*ndx!=aCourse) )

{ // dev BpEBNKE TO KAELSL
if ( strcmp(aCourse.getPrereq(), "") != 0 ) // vmapxet
{ // TPOAMNLTOUUEVO
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vector<Course>::iterator ndx(findNdx (aCourse.getPrereq())):
if ( ndx == ccArr.end() ) // dev Bp€ONKE TO KAELSL TOUL
// TPOUTALTOUPEVOUL
throw CourseCollectionXptn( "addlCourse",
CourseCollectionXptn: :prereqRef,
aCourse.getPrereq() );
}
// 8ev UTIAPXEL TIPOOTIXLTOUUEVO I UTTAPXEL KoL BpéOnKe aTOvV MivaKX
ndx = insertlCourse( ndx, aCourse );
ndx->clearStudents () ;

} // CourseCollection::addlCourse
INoteg etva oL dtaxdpoéc;

e HouvOnkn mov eAéyxet v Tiur] Tov ndx.

o AAA&GEaue TV insert]Course() WOTE Vo EMLOTOEDEL TTQOOEYYLOTH] TIQOG TO AXVTIKELLLEVO TIOVL
eloaxOnke otov Tivaka 01w tov eTlotEédeL 1) ccArr . insert(). ‘Etot, dev etvat anagaitnto
va avalnTriOOUUE TO AVTLKELHEVO TTOV HOALS PAAALE OTOV TTivaKa.

vector<Course>::iterator
CourseCollection::insertlCourse( vector<Course>::iterator ndx,
const Course& aCourse )

try { return ccArr.insert( ndx, aCourse ); }
catch ( bad_alloc& )
{ throw CourseCollectionXptn( "insertlCourse",
CourseCollectionXptn::allocFailed ); }
} // CourseCollection::insertlCourse

H get1Course() yivetau
const Course& CourseCollection::getlCourse( string code ) const

{
vector<Course>::const_iterator ndx( findNdx(code) );
if ( ndx == ccArr.end() || (*ndx != Course(code)) )
throw CourseCollectionXptn( "getlCourse",
CourseCollectionXptn::notFound,
code.c_str() );
return *ndx;
} // CourseCollection::getlCourse

AnAadny, to povo mov daAAale etvat o éAeyxog tov ndx oty if.
To D10 woxveL KAl Y TIG €MOUEVEG:
void CourseCollection::addlStudent( string code )

vector<Course>::iterator ndx( findNdx(code) );
if ( ndx==ccArr.end() || (*ndx!=Course(code)) )
throw CourseCollectionXptn( "addlStudent",
CourseCollectionXptn::notFound,
code.c_str() );
ndx->add1Student () ;
} // CourseCollection::addlStudent

void CourseCollection::deletelStudent( string code )
{
vector<Course>::iterator ndx( findNdx(code) );
if ( ndx==ccArr.end() || (*ndx!=Course(code)) )
throw CourseCollectionXptn( "deletelStudent",
CourseCollectionXptn::notFound,
code.c_str() );
ndx->deletelStudent () ;
} // CourseCollection::deletelStudent

H swap() yivetat ériwg otnv §Prj07.1.2: to idto ka1 save().
H load() moémel vae aAAG et Atyo: adol aAAdEape v insert]1Course() avtl “tmp.insertl-
Course(oneCourse)” Ba mpémet va dwwoovpe “tmp.add1Course( oneCourse )”.
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Prj07.2.4 KA&on Student

I'a T0 0UVOAO KWKV HaBnudTwv dnAwvoupe:
set<Course: :CourseKey> sCourses;
KAt VoTeQa amod avto éxovpe (0Twe otnv §Prj07.1.3):
unsigned int getNoOfCourses() const { return sCourses.size(); }
void clearCourses() { sCourses.clear(); sWH =60; }
H getCourses() aAAd&CeL Atyo:
void Student::getCourses( vector<Course::CourseKey>& crsThl ) const

{
try

crsTbl.clear();
for ( set<Course::CourseKey>::const_iterator it(sCourses.begin());
it != sCourses.end(); ++it )
crsTbl.push _back( *it );

c}:atch( bad_alloc& )

{ throw StudentXptn( sIdNum, "getCourses", StudentXptn::allocFailed ); }
} // Student::getCourses
Tcdhoo dev HMOQOVE Vot TTEQATOVHE TOUS KWOLKOUG HE KL EKXWQETOT)" TRETEL VA dlo X lOOVLE
OA0 TO OUVOAO KoL va TOUG TTEQVOULE VAV TQOG EVary.

Ot dvo dnuoveyol etvat cav avtovg mov yoaapte otnv §Prj07.1.3, TovAdxloTOoV OTTTIKAWC.
AAAG
e XTOV €QNUNV dNUOVQYO dev dalvetat OTL dnpoveyeltal to (kevd ovvoAo) sCourses.

e Xrtov dnuoveyo avtrypadnc n “sCourses = rhs.sCourses” elvat ekx@ono e oUVOAQ.

Noat emionuavoupe ot oUte €0 XQELALETAL DNULOVOYOS AVTLYQAPT)S AAAL TOV ad1]VOULLE
Y va maver kat vo aAAalel v (tu@avn)) bad_alloc. I'iax Tov d1o Adyo (kat Lovov) adrjvovpe
kattov Student: :operator=(). Oco yix Tov kataoteoPén, avtig dev €XeL TL VA KAVEL:

~Student() { };

Kat mpoxweovue ot findNdx(). Mmogovue va tnv maoovpe and avtryv g §Prj07.1.3 aA-
Adlovtag to “vector<Course::CourseKey>::iterator” oe “set<Course::CourseKey>::
iterator”; Kat’ agxnv val AAAG eival mQOTIHOTEQD VA KAVOULE AAAT Hiat aAAayT):
set<Course: :CourseKey>::iterator Student::findNdx( const string& code )

{
set<Course: :CourseKey>::iterator ndx;
if ( code.length() != Course::cCodeSz-1 )
ndx = sCourses.end();
else
ndx = sCourses.find( Course::CourseKey(code) );
return ndx;
} // Student::findNdx

H sCourses . find() Payxver oe xoovo O(log(sCourses . size())) avti yix to O(sCourses . size()) g
avalrtnong g std: : find().
H find1Course() ytvetai, 6Tws kat otnv §Prj07.1.3:

bool findlCourse( const string& code )
{ return ( findNdx(code) != sCourses.end() ); };

Oa aAAa&ovue opwe tic add1Course() kat deletelCourse() axQnoTevOVTAS TIG (E0WTEQLKECS) in-
sert1Course() kau eraselCourse():
typedef pair< set<Course::CourseKey>::iterator, bool > InsRetType;
void Student::addlCourse( const Course& oneCourse )
{
try

InsRetType rv(sCourses.insert(Course::CourseKey(oneCourse.getCode())) );
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if ( rv.second ) sWH += oneCourse.getWH();
}
catch( bad_alloc& )
throw StudentXptn( sIdNum, "insertlCourse", StudentXptn::allocFailed );

} /} Student::add1Course

Noa dovpe Tt kavape edw: Lnv §26.3.1 elmape otL ) néBodog insert() Ttov set (In poodn)
Vel wg 0o TO KAeLdl Tov OéAove va eloarydyovpe —otny mepintwor] pag: Course: :
CourseKey (oneCourse.getCode () )— kot emiotQédel piax Tiun pair (OTNV TEQITTWOT| HAG: 1D):
o To mpwrto péAog tng (rv.first) elval TMEOOTEYYLOTHG TOL TUTIOLV CUVOAOL TIOL DOVAEVOLLE

(set<Course::CourseKey>::iterator) mpog 1o KAeWl OTws PolokeTal péoa 0To oUVOAO.
o To devtego pnéAog e (rv. second) eivor Tipr) bool Tov €xeL Tiur) true av €ywve 1 eloaywyr)

Nfalse av dev éywve eloaywyr] dLOTL T TIUT] LTI QOXE.

Av o rv.second eivou true mpooOétovpe oTic eBdopadiatec weg Tov PoLtnTr) TG eBdoua-
dlatec wpeg Tov pabrjuatoc.

INagopotws, otn deletelCourse(), aELOTOLOVLLE TNV TLUN TIOL £TUOTEEPEL 1) erase() Tov set:
void Student::deletelCourse( const Course& oneCourse )

{

size_t erased( sCourses.erase(Course::CourseKey(oneCourse.getCode())) );
if ( erased > @ ) sWH -= oneCourse.getWH();
} // Student::deletelCourse

DuAdyovpe Vv Tipr) tov erotEédel 1) sCourses . erase() ot peTaPAnTY erased.

e Av 1o KAeWl dev VTIEXE 0TO OVVOAOD TOTE 1) TIUT) TNG YiveTal “0”.

o AAG, av vTEXE, Yivetat “1” kat emedn] wxvel 11 “erased > 07 adalgove and TIg
gpoopadiales wEeg Tov PoLTnTH TIS EFdoHAdLALEG WEES TOL HaBTjpaToG.

H swap() magapével 6nwg éywve oty §Prj07.1.3 aAAd 1 evtoAr] “sCourses.swap(rhs.
sCourses)” aviaAAAOOEL TULEG CUVOAWV.

L save() vrtaoxet px VToOXEeWTIKT] aAAayr): H for dev pmogel va eAéyxetal ma pe tov
deiktn tov otolkelov mivakor Oa eAéyxetal amd TMQOCEYYLOTH] TOUL JATEEXEL OAOKATQO
oVvoAo:

for( set<Course::CourseKey>::const_iterator it(sCourses.begin());

it != sCourses.end(); ++it )
bout.write( it->s, Course::cCodeSz );

[Tagopota aAAaryr) Oa meémet va yiver kat otn display().

Yan load(), Polokovpe 1t dwxdPopd dtav PTAVOLUE OTNV AVAYVWOT TWV KWOLKWOV
poOnuATwv:

;or ( int k(0); k < noOfCourses; ++k )

char aKey[Course::cCodeSz];
bin.read( aKey, Course::cCodeSz );
tmp.sCourses.insert( Course::CourseKey(aKey) ):

}

AOYyw g aAdayng megLéxovtog, 1 kANon g tmp.sCourses . insert() avtikaOota v KAron
™G tmp . sCourses . push_back().

Prj07.2.5 K\&on StudentCollection
Einape omv §Prj07.1.1.4 ot «Oa xavovue v vAomoinon pe “map”, aneikovion Twv aptduawv
UNTpwov (kAedid) o€ avtikeiueva Student.» Oa dONAWOOLLLE:

map< unsigned int, Student > scArr;

O t0mog kAewiwv elvat “unsigned int” kot o TOmog TV “Student”. Oa mels: adov to
KAeWl elvat 0 aQBuog untewov kat adpov avtd vmagxet péoa oto Student (LéAog sIdNum)
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dev éxovue mAeovaoud (Tov, 0TS elval Yvwoto, elval eructvovvog); Exovpe! AAAL, Oa
elOOTE QOO EKTLKOL OTOUG XEIQLOHOUE Hag. Oa kdvouue eloaywyEG otoLXelwv oTo scArr pe
mv:
“scArr[aStudent.getIdNum()] = aStudent”
1 pe tnv:
“scArr.insert( make_pair(aStudent.getIdNum(),aStudent) )”

Le oxéon pe v §Prj07.1.4, dev éxovpe aAdayr) ot

size_t getNOfStudents() const { return scArr.size(); }
aAAG éxovpe aAAayn) o
void StudentCollection::getArr( vector<Student>& stdntTbl ) const

{
try

{

for ( map<unsigned int,Student>::const_iterator it(scArr.begin());
it != scArr.end(); ++it )
stdntTbl.push_back( it->second );

}
catch( bad_alloc& )
{ throw StudentCollectionXptn( "getArr",
StudentCollectionXptn::allocFailed ); 1}
} // StudentCollection::getArr

O it ot for deiyvel éva Cevyog (kAel, avtuceipevo). To “it->second” elval to avtikei-
HEVO e Ta ototxela Pportntr). LUykwve tn getArr() pe tn getCourses() tng Student.

Anpoveyds Kot kataotEoPEag dev daPEQOuV OTITIKWS aTtd AVTOVE TOL YOAPaUE OTNV
§Prj07.1.4.

[Tape twoa o
map< unsigned int, Student >::iterator StudentCollection::findNdx( int aIdNum)

{
map<unsigned int,Student>::iterator ndx;
if ( aldNum <= 0 )
ndx = scArr.end();

else
ndx = scArr.find( aIdNum );
return ndx;

} // StudentCollection: :findNdx

T delxvel o ndx kar o mEooeyylotrg mov erotEédel N findNdx(); Eva (evyog tomov
pair<unsigned int,Student>.
H find1Student() yivetai 0mwg otnv §Prj07.1.4. Ilpdoe&e dpwes mawg yivetatn

const Student& StudentCollection::getlStudent( int alIdNum ) const
{
map<unsigned int,Student>::const_iterator ndx( findNdx(aIdNum) );
if ( ndx == scArr.end() )
throw StudentCollectionXptn( "getlStudent",
StudentCollectionXptn::notFound, alIdNum );
return ndx->second;
} // StudentCollection::getlStudent

Le oxéon pe avtrv ov yoayape otnv §P1j07.1.4, dev aAAa&e povov o toTog Tov ndx al-
Ad o 1 emoteePOEVT TLUT] TOL TwEa etvat “ndx->second”.

O tomog tov ndx aAAdlel kol otV add1Student() aAA& edd aAA&lovpe Kal KATL AAAO:
axonotevovue Vv insert1Student():

void StudentCollection::addlStudent( const Student& aStudent )
{

map<unsigned int,Student>::iterator ndx( findNdx(aStudent.getIdNum()) );

if ( ndx == scArr.end() ) // dev BpE€ONKeE TO KAELSL

{

if ( scPAllEnrollments == 0 )
throw StudentCollectionXptn( "addlStudent",
StudentCollectionXptn::noEnroll );
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scArr.insert( make pair(aStudent.getIdNum(),aStudent) );
vector<Course: :CourseKey> aStCourses;
aStudent.getCourses( aStCourses );

for ( int k(@); k < aStudent.getNoOfCourses(); ++k )

scPAllEnrollments->add1lStudentInCourse (
StudentInCourse(aStudent.getIdNum(), aStCourses[k].s) );
}

}
} // StudentCollection: :addlStudent
IMapopolws, ot deletel Student() axonotevovpe v eraselStudent():

void StudentCollection::deletelStudent( int alIdNum )

{
map<unsigned int,Student>::iterator ndx( findNdx(aIdNum) );
if ( ndx != scArr.end() ) // umapxetL

if ( (ndx->second).getNoOfCourses() > 0 )
throw StudentCollectionXptn( "deletelStudent",
StudentCollectionXptn::enrollRef,
aldNum ) ;
scArr.erase( ndx );

}
} // StudentCollection::deletelStudent

Ot evduapeoeg péBodot eloaywyns/dtaypadnc pabnuatwv oe évav dottnt yivoviat:
void StudentCollection::addlCourse( int alIdNum, const Course& aCourse )

{
map<unsigned int,Student>::iterator ndx( findNdx(aIdNum) );
if ( ndx == scArr.end() )
throw StudentCollectionXptn( "addlCourse",
StudentCollectionXptn::notFound, alIdNum );
(ndx->second) .add1Course( aCourse );
} // StudentCollection::addlCourse

void StudentCollection::deletelCourse( int alIdNum, const Course& aCourse )
{
map<unsigned int,Student>::iterator ndx( findNdx(aIdNum) );
if ( ndx == scArr.end() )
throw StudentCollectionXptn( "deletelCourse",
StudentCollectionXptn::notFound, aIdNum );
(ndx->second) .deletelCourse( aCourse );
} // StudentCollection::deletelCourse

TéAoc, vy POAaEN/POQTWON €xovpE:
void StudentCollection::swapArr( StudentCollection& rhs )

{
scArr,swap( rhs.scArr );
} // StudentCollection::swap

void StudentCollection::save( ofstream& bout, SIndexEntry* index )

if ( bout.fail() )
throw StudentCollectionXptn( "save",
StudentCollectionXptn::fileNotOpen );
size_t scNOfStudents( scArr.size() );
bout.write( reinterpret_cast<const char*>(&scNOfStudents),
sizeof (scNOfStudents) );
for ( map<unsigned int,Student>::const_iterator it(scArr.begin()),
unsigned int k(0);
it != scArr.end(); ++it, ++k )

index[k].sIdNum = it->first;
index[k].loc = bout.tellp();
(it->second) .save( bout );

}
if ( bout.fail() )
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throw StudentCollectionXptn( "save",
StudentCollectionXptn::cannotWrite );
} // StudentCollection::save

void StudentCollection::load( ifstream& bin )
{
StudentCollection tmp;
size_t n;
bin.read( reinterpret_cast<char*>(&n), sizeof(size_t) );
if ( !'bin.eof() )
{
for ( int k(@); k < n & !'bin.fail(); ++k )
{
Student oneStudent;
oneStudent.load( bin );
tmp.addlStudent ( oneStudent );

}
if ( bin.fail() )
throw StudentCollectionXptn( "load",
StudentCollectionXptn::cannotRead );
swapArr( tmp );

}
} // StudentCollection::load

Dduowka, Oa aAA&Eet ko checkWH():
void StudentCollection::checkWH( ostream& log, int maxWH ) const

{
if ( maxWH <= 0 )
throw StudentCollectionXptn( "checkWH",
StudentCollectionXptn::negWH, maxWH );
for ( map<unsigned int,Student>::const_iterator it(scArr.begin());

it != scArr.end(); ++it )
{
if ( (it->second).getWH() > maxWH )
log << "student with id num " << (it->second).getIdNum()
<< " " << (it->second).getWH() << " hours/week"
<< endl;
Yy // for

} // StudentCollection: :checkWH

Prj07.2.6 K\&on Student/nCourseCollection

Edc n amewcovion pag Oa eiva:

map< StudentInCourse::SICKey, StudentInCourse > siccArr;

Avt6 Oa meL 0t B BaAovpie pax Goed To KAEWL Kot AAATN pa poea to KAWL pall pe pia
nury float; Oa motipovoeg dMAadn va PaAovpe “map<StudentInCourse::SICKey,
float>”; Av BéAeig, dokipaoé 1o we pia (eVkoAN) aoknor. Na éxelg vtoym oov mavtwe otL —
€ TIRAYHATUKES OUVOTKEG— UTIOQEL VA VTTAQXOLV KAl AAAX OTOLXElX EKTOG ATO €vay BaOpo.

H nagamdvew dMAwon mpovmobétel v emidpOoTwon Tov tedeot| “<” yia v KAAdon
StudentInCourse. Avti va k&dvouvpe avtd, Kuplwe Y eKTAELTIKOVS Adyoug, Oa opioovpe To
oVVAQTIOO0ELDEC:

struct SICKeyLT
{
bool operator()( const SICKey& frst, const SICKey& scnd ) const
{
bool fv( false );
if ( frst.CCode < scnd.CCode ) fv = true;
else if ( frst.CCode == scnd.CCode )
if ( frst.sIdNum < scnd.sIdNum ) fv = true;

}

return fv;
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}; // SICKeyLT
Ba oploovpe T ovvtopoyoadio SICMap we:
typedef map< StudentInCourse::SICKey, StudentInCourse,
StudentInCourseCollection: :SICKeyLT > SICMap;
Kkat Oa OnNAwoove:
SICMap siccArr;

[N Ba amoBnkevovTal Ta avtkeipeva oty anewkovion; OAa ta avTikelpeva pe Tov
(010 KWdWKS pabruatog Ba amobnkevovtat pall (kat” avEovia agLd o UNTEWOoU).

ITo¥ pumatvouv 0Aa avtd; Lanv agxn tng megloxns “private”:
class StudentInCourseCollection

{

public:

//

private:
struct SICKeyLT

// 0NQX NAPAMANQ
typedef map< StudentInCourse::SICKey, StudentInCourse,

StudentInCourseCollection: :SICKeyLT > SICMap;

SICMap siccArr;

// . . .

}; // StudentInCourseCollection

Inpeiwon:p
Qg aoxknon (evkoAn) dokipaoce kat tov aAAo dpopo: emipogtwoe tov teAeotn “<” yax v
kAdon StudentInCourse:

bool operator<( const StudentInCourse::SICKey& frst,
const StudentInCourse::SICKey& scnd )
{

bool fv( false );
if ( frst.CCode < scnd.CCode )

fv = true;
else if ( frst.CCode == scnd.CCode )

if ( frst.sIdNum < scnd.sIdNum ) fv = true;
}

return fv;
} // operator<
LOykowé v pe v emdootwan tov “()” 0to ovvagtooedéc. 4
Metd Tovg TaEATIAVW 0QLOHOVS KAt SNAWTELS €XOVULE DNHLOVQYO:
StudentInCourseCollection: :StudentInCourseCollection()

siccPAllStudents = 0;
siccPAllCourses = 0;
} // StudentInCourseCollection::StudentInCourseCollection

KoL kataoteodéat:
~StudentInCourseCollection() { };
Axoun éxovue:
size t getNOfStudentInCourses() const { return siccArr.size(); }

void StudentInCourseCollection::getArr( vector<StudentInCourse>& sicTbl) const

{
try

for ( StudentInCourseCollection::SICMap::const_iterator
it(siccArr.begin());
it != siccArr.end(); ++it )
sicTbl.push_back( it->second );

}

catch( bad_alloc& )

{ throw StudentCollectionXptn( "getArr",
StudentCollectionXptn::allocFailed ); 1}
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} // StudentInCourseCollection::getArr

StudentInCourseCollection::SICMap::iterator
StudentInCourseCollection::findNdx( int aldNum, string code )
{
StudentInCourseCollection::SICMap::iterator ndx;
if ( aldNum <= 0@ || code.length() != Course::cCodeSz-1 )
ndx = siccArr.end();

else
ndx = siccArr.find( StudentInCourse::SICKey(alIdNum, code) );
return ndx;

} // StudentInCourseCollection::findNdx
Ot uéBodot yia «1 StudentInCourse» yivovtat:

bool findlStudentInCourse( int aldNum, string code )
{ return ( findNdx(alIdNum, code) != siccArr.end() ); }

const StudentInCourse&
StudentInCourseCollection::getlStudentInCourse( int aIdNum,
string code ) const

StudentInCourseCollection::SICMap::const_iterator
ndx( findNdx(aIdNum, code) );
if ( ndx == siccArr.end() )
throw StudentInCourseCollectionXptn( "getlStudentInCourse",
StudentInCourseCollectionXptn::notFound,
StudentInCourse: :SICKey(aIdNum, code) );
return ndx->second;
} // StudentInCourseCollection::getlStudentInCourse

void StudentInCourseCollection::deletelStudentInCourse( int aIdNum,
string code )
{
StudentInCourseCollection: :SICMap::iterator
ndx ( findNdx(aIdNum, code) );
if ( ndx != siccArr.end() ) // umdpxeL CTOLXELO
{
if ( siccPAllCourses == 0 )
throw StudentInCourseCollectionXptn(
"deletelStudentInCourse",
StudentInCourseCollectionXptn::noCrs );
if ( siccPAllStudents == 0 )
throw StudentInCourseCollectionXptn(
"deletelStudentInCourse",
StudentInCourseCollectionXptn::noStdnt );
siccPAl1Courses->deletelStudent( code );
Course oneCourse( siccPAllCourses->getlCourse( code) );
siccPAllStudents->deletelCourse( alIdNum, oneCourse );
siccArr.erase( ndx );

}
} // StudentInCourseCollection::deletelStudentInCourse

void StudentInCourseCollection::add1StudentInCourse (
const StudentInCourse& aStdnInCrs )
{
if ( findNdx( aStdnInCrs.getSIdNum(),
aStdnInCrs.getCCode()) == siccArr.end() )
{
if ( siccPAllCourses == 0 )
throw StudentInCourseCollectionXptn( "addlStudentInCourse",
StudentInCourseCollectionXptn::noCrs );
if ( !(siccPAllCourses->findlCourse(aStdnInCrs.getCCode())))
throw StudentInCourseCollectionXptn( "addlStudentInCourse",
StudentInCourseCollectionXptn: :unknownCrs,
aStdnInCrs.getCCode() )
if ( siccPAllStudents == 0 )
throw StudentInCourseCollectionXptn( "addlStudentInCourse",
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StudentInCourseCollectionXptn::noStdnt );
if ( !'(siccPAllStudents->findlStudent(aStdnInCrs.getSIdNum())) )
throw StudentInCourseCollectionXptn( "addlStudentInCourse",
StudentInCourseCollectionXptn::unknownStdn,
aStdnInCrs.getSIdNum() );
siccPAl11Courses->addlStudent( aStdnInCrs.getCCode() );
Course oneCourse( siccPAllCourses->getlCourse(aStdnInCrs.getCCode()) );
siccPAllStudents->add1Course( aStdnInCrs.getSIdNum(), oneCourse );
try
{
siccArr.insert( make_pair(aStdnInCrs.getKey(), aStdnInCrs));

}

catch( bad_alloc& )

{ throw StudentInCourseCollectionXptn( "addlStudentInCourse",
StudentInCourseCollectionXptn::allocFailed ); }

}
} // StudentInCourseCollection::addlStudentInCourse

TéAog, ot save(), load() xat swapArr() yivovtat:
void StudentInCourseCollection::save( ofstream& bout ) const

if ( bout.fail() )
throw StudentInCourseCollectionXptn( "save",
StudentInCourseCollectionXptn::fileNotOpen );
size_t siccNOfStudentInCourses( siccArr.size() );
bout.write( reinterpret_cast<const char*>(&siccNOfStudentInCourses),
sizeof (siccNOfStudentInCourses) );
for ( StudentInCourseCollection::SICMap::const_iterator
it(siccArr.begin());
it != siccArr.end(); ++it )
(it->second) .save( bout );
if ( bout.fail() )
throw StudentInCourseCollectionXptn( "save",
StudentInCourseCollectionXptn::cannotWrite );
} // StudentInCourseCollection::save

void StudentInCourseCollection::load( ifstream& bin )

{
StudentInCourseCollection tmp;
size_t n;
bin.read( reinterpret_cast<char*>(&n), sizeof(size_t) );
if ( !'bin.eof() )
{
for ( int k(@); k < n & !'bin.fail(); ++k )
{
StudentInCourse oneStudentInCourse;
oneStudentInCourse.load( bin );
tmp.add1lStudentInCourse( oneStudentInCourse );

}
if ( bin.fail() )
throw StudentInCourseCollectionXptn( "load",
StudentInCourseCollectionXptn::cannotRead );
swapArr( tmp );

}
} // StudentInCourseCollection::load
void StudentInCourseCollection: :swapArr( StudentInCourseCollection& rhs )

{
siccArr.swap( rhs.siccArr );
} // StudentInCourseCollection::swap

Prj07.2.6.1 Avo Aoywx ywx tn S/ICKeyLT

Einape magandvw OTL pe 10 ovvaQTnooewés mov oploape «OAa ta avtikeipeva pe tov (010
kwdiko padnuatoc Oa anoOnkevovtar pali (kat” avovta aptOud untpwov).» Ag to dovue
avTo.
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Balovpe 010 MEWTO MEOYQAHUA, OV aTiO T1 PUAAEN TwV CVAAOYWV, TIG EVTOAEC:

log.open( "sic.txt" );

vector<StudentInCourse> allSic;

allEnrollments.getArr( allSic );

for ( int k(0); k < allSic.size(); ++k )
allSic[k].display( log );

log.close();

Ito sic.txt PAémovpe ta e&ng:

2019 EYO1l00E
2099 EYO1l00E
2173 EYO1l00E
2069 EY01l000
2077 EY01l000
2081 EY01000
2117 EY01000

2067 TNe3e56
2240 TNe3e56
2044 TNe3e86
2067 TNO314E
2059 TNe3146
2091 TNe3146
2127 TNe3146
2153 TNe3146
2164 TNO3146
2203 TNe3146
1 aAAwwg:
EYO100E

2019

2099

2173

EYD1000

2069

2077

2081
2117

[cNoNoNoNoNoNoNoNoNO] [oNoNoNoNoNRoNO

Tne3e56
2067
2240
2044
TNO314E
2067
TNe3146
2059
2091
2127
2153
2164
2203

Onweg PAETELS, €D EXOVHE TIC KATAOTACELS EYYEYQAUUEVWV OTA HAOTHATA TIOL DLVELT)
YOaHUATEX OTOVG DDATKOVTEG.

KaAd Oa etval va aAAGEELS T 0€0& TV OVYKQRIOEWV OTO CLVAQTIOOEWES K va Eava-
doxtaoels. Mmopelg va mooPAéelc Tt Oa magels; Tic dnAwoelc pabnudtwv ava dortnt
(0TS VTAEXOLVV OTA AVTIKE(LEVA —TUTIOV Student— TOL UNTEWOL TWV POLTNTWV).

Prj07.2.7 Mivakxg - EvpeTtnpLo

Zrnv §Prj07.2.1.5 elmape oxetikws pe Tov Tiivaka-gvetroo «Aev Oa aAddalovue mepiéxov
aAldd Oa ta&vounoovue tov mivaxa (kat’ avéovta aptOud unTpwov) wote va vtapxeL dvvaTo-
nTa dbvadiknc avalnTnone ano ta TPoyPAUUATE EGAapLOYTC IOV TOV X P1OLULOTIOLODY.»
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E, 0ev Oa xpewxotel va kovpaotovpe: 0 ivakag eivar TaEvounpévog 0Twe Tov 0éAovpe!
[Moaypaty, otmnv §P1j07.2.5, yia v kAdon StudentCollection, ONAwOape TEQLEXOV Yt T
OULAAOYT):

map< unsigned int, Student > scArr;

To evvooUpevo tolTO dQLOUA TOL TEQLEXOVTOC elval “less<unsigned int>”. Xto scArr
€l0&YOLUE OTOLXElX HE TNV

“scArr.insert( make_pair(aStudent.getIdNum(),aStudent) )”
kat TéAog, yia T GUAaEN oto apxelo, droxiCovpe TO TEQLEXOV LLE T1):

for (map<unsigned int,Student>::const iterator it(scArr.begin()),
unsigned int k(0O);

it !'= scArr.end(); ++it, ++k )
{
index[k].sIdNum = it->first;
index[k] .loc = bout.tellp();
(it->second).save( bout );
}

Kair mo0 pnatver  dvadwkr] avalrjtnor); Lto devtepo medyoapua, av BéAovpe. Kat’
aOX1V TO deVTEQO MEOYQAUA —OTIWS KAL TO TEWTO— DOVAEVEL P XaQd XWwOIS va xpetdletatl
TQOTIOTONOT).

Av OéAeic va xonotpomomoels v (std: : )lower_bound() ywx va expetaAAevOeic v talt-
vounon tov mivaka Oo TEETEL VA KAVELS T eE1]G:

e OpiCeig Tnv

bool comp( const SIndexEntry& frst, const SIndexEntry& scnd )
{ return ( frst.sIdNum < scnd.sIdNum ); } // comp

¢ AvtkaOlotac tic:

int ndx( linSearch(sIndex, ndxSz, 0, ndxSz-1,
SIndexEntry(idNum)) );
if ( ndx < 0 )
UE TG

SIndexEntry* ndx( lower_bound(sIndex, sIndex+ndxSz,
SIndexEntry (idNum), comp) );
if ( ndx->sIdNum != idNum )

Ko
bin.seekg( sIndex[ndx].loc );
pHem
bin.seekg( ndx->loc );

DPuowka, dev Oa Eexdoels va Padeg kat v “#include <algorithm>”.

Prj07.3 T Eidotpe otox Avo TTxpxdeilyuoTo
ZUykQLve TOvg dVO TEOTOUG OV YOAWPALLE TIC KAATELS HAC Y Vot KATAAGBELS OTL 1] AKOLTY)
QATIOKAELOTIKY] XQT|OT) TOL vector PUTIOQEL Vo 0OV €VKOAVVEL KATIWS TN DOVAELd aAAd dev oov

Olvel TO KAAUTEQO AMOTEAETUAL.

Etvat ovowdeg va katavoroelg KaA to mQOPANHa oL €XELS Vo AVOELS kal va eTUAEEELG
TO KATAAANAOTEQO TEQLEXOV Yl TNV kAOe CLAAOYT dedopévawv.

[Tavtws Oa mEémel va emIOUAVOULLE TO TTO00 KaAd eQYaAelo elval to vector yix TNV Te-
xvikr) RAII 6tav o tégog mov xewiCeoal etvar duvapucyy pvrjun. AnAadr), tao dAAa TteQLéxov-
o dev ebval KatdAANA; Mia xapd etval ko tar AAAa adov €X0LV TOUG KATACTQOPELS TOUG
aAAG to vector elval TO TIO ATIAG OTOV XELQLOUO.

TéAog, mpodoele OTL T dukd pag egyadeior (tov MyTmpltLib.h) axonotevOnkav adov 1
STL pac divel kaAvtegeg Avoels.



