[TIPOIFPAMMATI2ZTIKEZ TEXNIKEZ 2024-2025

AIOAOKOVTEG:
BaoiAnc Beokouknc, Kab. = 28/3/2025

Nikoc Aeovapdoc, En.Kab.
Apnc MayoupTtlnc, Kab.
Nikoc Manacnupou, Kas. > progtech@courses.softlab.ntua.gr
>wTnpnc Kokoong, EAIM
MeTpoc MoTikacg, EAIN
Mwpyocg Z10Aag, EAIM Y,

Alapaveiec NapouoIaceEwy

v H yAwooa npoypapuatiopou C++
v ApPYEC QVTIKEINEVOOTPEPOUC NPOYPAUATICHOU
v Aopuec Oedouevwv

MpoypapUaTIoTIKEG TeXVIKEC 2025 120



string | | array | | vector deque

stack || queue || priority queue tuple
set | | multiset multimap

find binary search

min | | count | | stable sort

———————————————————————————

———————————————————————————

———————————————————————————

———————————————————————————

———————————————————————————

———————————————————————————

MpoypapUaTIoTIKEG TeXVIKEC 2025



Eloaywyn

Container class templates

S

g

Besg L S e = T P S N T T e T

www.cplusplus.com/reference/stl/

Sequence containers:

array & Array class (class template )

vector Vector (class template )

deque Double ended queue (class template )
forward_list <! Forward list (class template )

list List (class template )

Container adaptors:

stack LIFO stack (class template )
queue FIFO queue (class template )
priority_queue Priority queue (class template )

Associative containers:

set Set (class template )

multiset Multiple-key set (class template )
map Map (class template )

multimap Multiple-key map (class template )

Unordered associative containers:
unordered_set ©*! Unordered Set (class template )

unordered_multiset ¢*" Unordered Multiset (class template )
unordered_map ! Unordered Map (class template )

unordered_multimap “*" Unordered Multimap (class template )
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- Avalntnon

o Ta&vounon

o Ne&ikoypaikn diataén
o FevvnTpia peTabBeoewv
o K.AM.

#include <algorithm>
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o find(first, last, wvalue)
o O€ Xpovo O(n)

o binary search(first, last, value)
o binary search(first, last, value, compare)

o 0€ Xpovo O(logn) A 5

O

auvapma/] 110U OEXETAl we
napaparpouc 2 ava(popsq /

avr//(aygva a, B Tou I0IoU TUMOU Kail
EMNIOTPEQE! true av a "<" B
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vector<int> v;

vector<int>::iterator 1 =
find(v.begin(), v.end(), 42);
1f (1 == v.end())
cout << "not found" << endl;

// Av ol apiBuol eivar TaéivounieVol:

vector<int>::iterator 1 =
binary search(v.begin(), v.end(), 42);

if (i '= v.end())
g — LRy // AAlaée To 42 o< 17
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sort(first, last)
sort (first, last, compare)

o 0€ Xpovo O(n7logn) oTn peon NEPINTWON

stable sort(first, last)
stable sort(first, last, compare)
o 0€ Xpovo O(nlogn) aTn XEIpOTEPN NEPINTWON

o OIATNPEl TN CEIPA I0WV OTOIXEIWV
M

O

Y1OTL VOU LLOLG
EVOLOPEPEL OVTO;
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vector<int> v;

// 2& auvéouoa oeipa:

sort(v.begin(), v.end())

// 2& @Bivouoa oeipa.
sort(v.begin(), v.end(), greater<int>());

o To greater<int> () kataokeuddlel Eva
function object. Xpesialerai:

#include <functional>
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bool my less than(int x, int y) {
return abs (x) < abs(y):;
}

struct my comparator ({
bool operator () (int x, int y) {
return abs (x) < abs(y):;
}

s

vector<int> v;

// 2& aufouoa oegipa kar’ arioAuTo Tiun, eVaAAakTika:

sort(v.begin(), v.end(), my less than);
sort(v.begin(), v.end(), my comparator());
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TOEMOINGIT o 3t it i it 3 o LV

// plain function: oExeTar wc napaueTpouc (a, B ) 2 avapopes / QvTIKEILIEVA TOU
/010U TUMOU Kai EMNOTPEPE! true av a "<" B

bool my less than(int x, int y) ({
return abs(x) < abs(y):;

}

// function object (functor). Exer kardoraon (redia)
// MPEMEI va kavel overfoad 1o ()

struct my comparator2 {
bool byabs;
my comparator2(): byabs(false) {}
my comparator2(bool aa): byabs(aa) {}
bool operator () (int x, int y) {
if (byabs)return abs(x) < abs(y):;
return x < y;
}
} i
sort(v.begin() ,v.end(), my comparator2(true));
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o partial sort(first, middle, last)
o partial sort(first, middle, last, compare)
o 0€ Xpovo O(r7logm) oTn XEIpOTEPN NEPINTWON
(n = last—first, m = middle—first)
o Ta&VOUEl JOVO Ta /M NPWTA GTOIXEIA

vector<int> v;

partial sort(v.begin(), v.begin() + 10,
v.end())
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o nth element (first, nth, last)

o nth element (first, nth, last, compare)
o 0€ Xpovo O(n7) oTn YeESN NEPINTWON
o To {nToupevo oToIxeio Ba €ival aTn Beon Tou

o Ta NponyoupEeva Tou Ba gival JIKPOTEPQ,
Ta €NOPEvVa Tou Ba eival eyaAuTepa

vector<int> v;

nth element(v.begin(), v.begin() + 10,
v.end()) ;
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o min element (first, last)

o min element (first, last, compare)
o max element (first, last)
o max element (first, last, compare)

o g€ xpovo O(n)

MpoypapUaTIoTIKEG TeXVIKEC 2025 g



[TIPOIFPAMMATI2ZTIKEZ TEXNIKEZ 2024-2025

AIOAOKOVTEG:
BaoiAnc Beokouknc, Kab. = 28/3/2025

Nikoc Aeovapdoc, En.Kab.
Apnc MayoupTtlnc, Kab.
Nikoc Manacnupou, Kas. > progtech@courses.softlab.ntua.gr
>wTnpnc Kokoong, EAIM
MeTpoc MoTikacg, EAIN
Mwpyocg Z10Aag, EAIM Y,

Alapaveiec NapouoIaceEwy

v H yAwooa npoypapuatiopou C++
v ApPYEC QVTIKEINEVOOTPEPOUC NPOYPAUATICHOU
v Aopuec Oedouevwv

MpoypapUaTIoTIKEG TeXVIKEC 2025 133



sierra tango lima echo x-ray alpha mike papa lima echo

MNapadeiypata STL
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apaéslypa STL #1 i

o MeTaTponn ;
; honetic
CIrIO/rIqu TO glphabet aIAha Eo glie
PwVNTIKO aApapnTo :

D E F G H
delta echo foxtrot golf hotel

| J K L M
india juliett kilo lima mike
N O P Q R
november oscar papa quebec romeo
S T U V W
sierra tango uniform victor whiskey
X Y [Z

xray yankee zulu
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- YAonoinon pe map: functions
o string char2phonetic
o string string2phonetic
o char phonetic2char
o string phonetic2word (memoization, too)

string char2phonetic (char) a’ — "alpha”,

|b| 2N "braVO"
string string2phonetic (string) | €€ —

"echo charlie echo”

llalphall E lall

char phonetic2char (string)
llbetall _ Ibl

"echo charlie echo" —
llecell

string phonetic2word(string)
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Mapadeiypa STL #1 - maps

e

char char2phonetic (const char é&c) {

static |const string phoneticWords][] {
"alpha", '"bravo", "charlie", '"delta", "echo", "foxtrot",

rgolfis thotel 'y W indialW A juliete "y A kidoy i . Ylimar
"mike", "november", "oscar", '"papa", '"quebec", "romeo",
"sierra", "tango", "uniform", "victor", "whiskey", "x-ray",

"w " "w @ "w "w "w
V4 .

"yankee", "zulu", %
}e';

static lmap<char, string> phonetic;

// Setup the mapping only once!
if (phonetic.empty()) {
for (const string &w : phoneticWords)

phonetic[w.front()] = w;

}

// Do the job!
if (phonetic.find(c) == phonetic.end()) return "?*°?2*?2";

return phonetic|c];
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Mapadeiypa STL #1 - maps

W

string string2phonetic(const string &ss) {
Strangeresul e = uts
for (char cc : ss) result += char2phonetic(cc) + " ";
return result.substr (0, result.length()-1);

}

// Use memoization, if you expect to see the same word many times!
string string2phonetic_better (const string &ss) {
static map<string, string> cachedWords;

// search for known word
map<string, string>::iterator cw = cachedWords.find(ss) ;
if (cw '= cachedWords.end()) return cw->second;

// word not known

string result =y

for (char cc : ss) result += char2phonetic(cc) + " ";
cachedWords[ss] = result.substr (0, result.length()-1);
return result;
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Mapadeiypa

char phonetic2char (const string &searchString) ({

static |const string phoneticWords[] = {
"alpha", '"bravo", "charlie", '"delta", "echo", "foxtrot",

rgolfis thotel 'y W indialW A juliete "y A kidoy i . Ylimar
"mike", "november", "oscar", '"papa", '"quebec", "romeo",
"sierra", "tango", "uniform", "victor", "whiskey", "x-ray"

e e _—

=1 g

"w "

"w yankee " 2 "w zulu" 7 = w @ "w 5
}e';

static map<string, char> invPhonetic;

"w "w
.

// Setup the mapping only once!
if (invPhonetic.empty()) {
for (const string &w : phoneticWords)
invPhonetic[w] = w.front|();

}
// Do the job!

map<string, char>::iterator i = invPhonetic.find(searchString)

if (i == invPhonetic.end()) return '?';
return i->second;
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string phonetic2word(const string &src) {
string result = "";
string oneWord;

istringstream stringStream(src) ;
while (stringStream >> oneWord)

result += phonetic2char (oneWord) ;
return result;

|al S llalphall’

string char2phonetic(char)
'b" — "bravo"

llecell PRl

string string2phonetic(string) ;
"echo charlie echo"

char phonetic2char (string) "alpha” — ‘&',
||beta|| S |b|

string phonetic2word (string) :Fdfnmameedm"—a
ece
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string originalText = "";
string oneWord, originalWord;

while (1nFile >> inWord) {
string p = string2phonetic (inWord) ;
cout" €< p ~CRMl EL I andly;

originalWord = phonetic2word(p) ;
originalText += originalWord + " / ";

}
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>xediaon KAAonc readable

class readable {
private:

string normalText, string phoneticText;

map<char, string> phoneticMap;

map<string, char> invPhoneticMap;

string phoneticWords[29] ;

string char2phonetic(const char &c) ; // direct
string text2phonetic(const string &txt) ;

char phonetic2char (const string &searchString); // reverse
string phonetic2text (const string &t) ;

public:

readable() ;

readable (const string & sometext);

string phonetic() ; // getter

string text(); // getter

void setPhonetic(const string & pText); // setter
void setText (const string & nText); // setter
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Mapdadeiypa STL #1 — maps Pe KAAGEIG

W

o 2xediaon kKAaonc readable (better!)

class readable {
private:
string normalText; string phoneticText;
static map<char, string> phoneticMap;
static map<string, char> invPhoneticMap;
static const string phoneticWords[29];
static void initializeMappings() ; ==
static string char2phonetic(const char &c); // direct
static string text2phonetic(const string &txt) ;
static char phonetic2char (const string &searchString); // reverse
static string phonetic2text(const string &t);
public:
readable() ;
readable (const string &sometext) ;

string phonetic() const; // getter
string text() const; // getter
void setPhonetic(const string &pText); // setter
void setText(const string &nText); // setter
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e

o O1 AenTopEpelec uhonoinong ennpealouv
TNV NOAUNAOKOTNTA TWV AAYOPIOUWYV Kai TN
XpNon Nopwv YEVIKA

o H xpnon ATA eAaxioTonolei TIC aAAayeC nou

anaiTouvTal o€ eva Npoypapua nou XpnolUonolEl
evav ATA, otav aA\a&gl o Tponoc uAonoinonc
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Mapadeiypa STL #1 — maps Pe KAAGEIG

W e

const string readable: :phoneticWords[29] = {
"alpha", "bravo", "charlie", '"delta", "echo", "foxtrot"
14 14 14 14 14 14
Ygolf'y, hotel™ ® "india" - Juliett™ % "kilo™,  "dimal,
"mike", "november", "oscar", '"papa", '"quebec", "romeo",
"sierra", "tango", "uniform", "victor", "whiskey", "x-ray"

"yankee "w . "w zulu" % "w "w ; "@ "w % "w . "w } ;

readable: :readable() : normalText(""), phoneticText("") ({
initializeMappings() ;

}

readable: :readable (const string &sometext) : normalText (sometext) {
initializeMappings() ;
phoneticText = text2phonetic (sometext) ;

}

void initializeMappings() {
// Initialize the mappings only once!
if (!'phoneticMap.empty()) return;
for (const string &word : phoneticWords) ({
phoneticMap [word. front ()] = word;
invPhoneticMap [word] = word.front();

}
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,

string readable: :char2phonetic(const char é&c) ({
if (phoneticMap.find(c) == phoneticMap.end()) return "?";
return phoneticMap|c];

- e e

e

}

string readable: :text2phonetic(const string &txt) ({
stringyresultis g™y
for (char c : txt) result += char2phonetic(c) + " ";
return result.substr (0, result.length()-1);

}

char readable: :phonetic2char (const string &searchString) ({
auto ipi = invPhoneticMap.find(searchString) ;
return ipi == invPhoneticMap.end()? '?' : ipi->second;

}

string readable: :phonetic2text (const string &t) ({
string w = "", result = "";
istringstream stringStream(t) ;

while (stringStream >> w) result += phonetic2char (w) ;
return result;
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TMapadeiypa STL #1 — maps e KAACEIG

W el

string readable: :phonetic() { return phoneticText; }
string readable: :text () { return normalText; }

void readable: :setPhonetic(const string & pText) {
phoneticText = pText;
normalText = phonetic2text (pText) ;

void readable: :setText (const string &nText) {
normalText = nText;
phoneticText = text2phonetic (nText) ;

W4

readable myRR("treis laloun kai dyo chorevoun (paroimia)");
cout << myRR. text () << endl << myRR.phonetic() ;

treis laloun kai dyo chorevoun (paroimia)

tango romeo echo india sierra lima alpha lima oscar uniform november kilo alpha india
delta yankee oscar charlie hotel oscar romeo echo victor oscar uniform november  7%x?x?
papa alpha romeo oscar india mike india alpha 7x?x?
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e

o O1 AenTopEpelec uhonoinong ennpealouv
TNV NOAUNAOKOTNTA TWV AAYOPIOUWYV Kai TN
XpNon Nopwv YEVIKA

o H xpnon ATA eAaxioTonolei TIC aAAayeC nou

anaiTouvTal o€ eva Npoypapua nou XpnolUonolEl
evav ATA, otav aA\a&gl o Tponoc uAonoinonc

Io€a:

AokipaoTe va aA\a&eTe To private Tunua tnC
kAaonc readable xwpic va aA\a€el TinoTe oTo
public
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AlaywvioHol NpounN0siwv

o ApPXEC AsIToupyiac
o ZNTNoN NpoiovTwy
- MNMpoa@opec ano npounBeuTeC (ayopa)
- EmAoyn npounBeutn

o 'la KGBe NPoioV ENIAEYOUHE QUTOV NOU NPOOPEPEI TN
LIKpPOTEPN TIUN ayopdg
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= M

AlaywvioHol NpounN0siwv

Mpoaopd
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ZrTnon

Katata&n

= M

chair

dOnvoTEPO

l
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o AVTIOTOi‘IGH: Eidoc > niooiioiéi
set (offers)

o Mepiexopevo NpooPopwV

o MpounBeuTng string supplier

o Ta&ivopnon npoo®opwv

o Tiun povadac

— set
pricel price2 priceN
supplierl supplier2 supplierN

itemA

itemB — set
pricel price2 priceN
supplierl supplier2 supplierN
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E~ =

INPUT

myShop pencil 2.3
myShop desk 82
myShop chair 34
myShop paper 2.7
myShop laptop 400
yourShop pencil 2.9
yourShop desk 80
yourShop chair 30
yourShop paper 3.1
yourShop laptop 460
anotherShop pencil 3
anotherShop desk 50
anotherShop chair 25
anotherShop paper 3.8
anotherShop laptop 550

STL STRUCTURES

pencil

string

desk

chair

MpoypapUaTIoTIKEG TeXVIKEC 2025

myShop 2.3

yourShop 2.9

anotherShop 3

struct

struct

struct

set

anotherShop 50

yourShop 80

myShop 82

anotherShop 25

yourShop 30

myShop 34




_udnTnon: uhonoinon pe STL maps & sets

E~ = - = o

INPUT STL STRUCTURES

myShop pencil 2.3 ;
myShop desk 82 pencil myShop 2.3 struct
myShop chair 34 —p | yourShop 2.9 struct
myShop paper 2.7 i s anotherShop 3 struct
myShop |apt0p400 struct offer ({

yourShop pencil 2.9 string supplier;

yourShop desk 80 double price;

yourShop chair 30 };

yourShop paper 3.1
yourShop laptop 460
anotherShop pencil 3
anotherShop desk 50
anotherShop chair 25
anotherShop paper 3.8
anotherShop laptop 550

map<string, set<offer>>

typedef map<string, set<offer>> bids;
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stTHUCt “of feri]
string supplier;
double price;

}i

typedef map<string,

bool operator< (const offer &ol, const offer &o2) {
if (ol.price != o2.price) return ol.price < o2.price;
return ol.supplier < o2.supplier;

set<offer>> bids; string =—§ set

}

int main() {
ifstream input("sample offers.txt");
string sup, itm;
double prc;
bids receivedOffers = {}; empty map
while (input >> sup >> itm >> prc) {
offer currentOffer = {sup, prc};
receivedOffers[itm] .insert (currentOffer) ;

}
input.close() ;
for (bids::iterator iitem=receivedOffers.begin(); iitem!=receivedOffers.end(); ++iitem) {

cout << iitem->first << ":" << endl;
= iitem->second.begin(); oo!=iitem->second.end(); ++o00)

for (set<offer>::iterator oo =

cout << " " << oo->supplier << " " << oo->price << endl;
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_EUkoAn diatp

= A

struct data { set<data>:
int number; O TUNOC TwV OEOOPEVWV
string s; TOU container nou
o dIATPEXOUNE mySet:
O container nou dIaTPEXOUKE
void set . o() {

set<data> mySet;

for (auto const &item: mySet)
cout K< item.number XL " " << item.s << endl;

auto:
OpiCel auTOPATA TOV TUMO TNG METABANTAC
HE TNV ornoia dIaTPEXOUUE ToV container

item:

MeTaBAnTr nou naipvel
TIMEC anod Ta NEPIEXOPEVA
TOU container nou

Me Tov TPpONO auTO JIATPEXOUNE diaTpEXOUHE

oAOKAnpo Tov container
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stTHUCt “of feri]
string supplier;
double price;
}i
typedef map<string, set<offer>> bids;

bool operator< (const offer &ol, const offer &o2) {
if (ol.price != o2.price) return ol.price < o2.price;
return ol.supplier < o2.supplier;

}

int main() {
ifstream input("sample offers.txt");
string sup, itm;

double prc;

bids receivedOffers = {};

while (input >> sup >> itm >> prc) {
offer currentOffer = {sup, prc};

receivedOffers[itm] .insert (currentOffer) ;

}

input.close() ;

auto:
AnAouoTepn O1ATPEEN HE auto

for (const auto &iitem : receivedOffers) ({
cout << iitem.first << ":" << endl;
for (const auto &oo : iitem.second)
cout << " " << oo.supplier << " " << oo.price << endl;
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Ayopd NAEKTPIKNG EVEPYEIAC

H ayopa nAeKTPIKNG EVEPYEIQG AEITOUPYEI PE DNUOMPACIEG OTIG
OMOIEC CUPUETEXOUV NAPAYWYOI EVEPYEIAC MOU YIa KABE XPpOVIK
nepiodo (N 1h) npoopEpouV Yia NOCOTNTA EVEPYEIAC OE KAMNOIA
TIMN. YNOOETOUUE OTI 0 OIAXEIPIOTNC TOU CUOTNHUATOC AEITOUPYEI WG
e€nc: Ta&ivopuei TIC NpoopopeC o€ auéouaa Taén kai yia kabe wpa
eNIAEYEI OOEC ANAITEITAlI NPOKEIYEVOU va KaAupOBei n {nTnon Je TO
eAAXIOTO KOOTOC,

[la napadeiypa, €0Tw OTI N {NTNON NouU NPENEl va KAAUPOEi Tnv
wpa nou &ekiva oTic 2022-03-20-00:00 €ivar 5752 MWh, svw ol
NPOOPOPEC NOU EXOUV UNOBANOEI Exouv W akoAoUBwC:

o 2022-03-20-00:00 1000 MWh pe kdoToC 10 €

o 2022-03-20-00:00 4000 MWh pe kb6oTOC 12 €

o 2022-03-20-00:00 3000 MWh pe kooT0oG 9 €
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10ea yia nepeTaipw &aoknon

Ta&ivopnon npoogopwv o€ au&ouaa Ta&n TIUNG:

©

©)

©)

2022-03-20-00:00 3000 MWh pe kooToC 9 €
2022-03-20-00:00 1000 MWh pe kooToc 10 €
2022-03-20-00:00 4000 MWh pe kooToc 12 €

KaAuwn {ntnonc 5752 MWh

©)

©)

Q)

O

3000 MWh and tnv ¢penvoTepn pe kooToc 3000*9 = 27000
1000 MWh ano tnv endpevn pe kootoc 1000*10 = 10000
1752 MWh ano tnv endpevn pe k0oToc 1752*12 = 21024

2UvoAo 58024 €

Na ypayete npoypappa C++ nou diaBalel ano tnv €icodo tn {nTnon Kai
TIC NPOOPOPEC Kal unoAoyilel To KOOTOC KaAuwnc Tnc {NTNoNG Kabe
NnePIOOOU. AV N OUVOAIKN NPOCGPEPOUEVN EVEPYEIQ OEV ENAPKEI YIA VA
kaAuyel Tn {nTnon, To npoypappa va spgavidel "IMPOSSIBLE".
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NMAPAAEIITMA

3
2022-03-20-04:00 4749
2022-03-20-00:00 5752
2022-03-20-23:00 6079
7
2022-03-20-00:00 1000 10

E2O0ACZ  7022-03-20-04:00 2000 12
2022-03-20-04:00 2000 9
2022-03-20-00:00 4000 12
2022-03-20-00:00 3000 9
2022-03-20-04:00 4000 11
2022-03-20-04:00 2000 10

2022-03-20-00:00 58024
E=0AQX 2022-03-20-04:00 46239
2022-03-20-23:00 IMPOSSIBLE
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