O¢pata 2xedl000U
[[Awoowv [Npoypappatiopou

Katsushika Hokusai, /n the Hollow of a Wave off the Coast at Kanagawa, 1827

Kwotng 2aywvag <kostis@cs.ntua.gr>
Nikog lNamraomupou <nickie@softlab.ntua.gr>



Ev apxni nv... n xokia (hack)

 'EOTW OTL BEAOUPE va Bpoupe KANowa NAnpoopia yia
TOUG XPNOTEG €vVOC pnxavupatog Unix and To apxeio
/etc/passwd TO onoio £xeL eyypageg (NBAVWS KANOLEG
EYYPAPEC €lval AVEVEPYEG - OXOAIA #) TNG HOPYPNG:

mailman:*:78:78:Mailman user:/var/empty:/usr/bin/false

Baolka npEnet va KAVOUUE TA €ENC

1. Na KoITagoupe HOVO TIC YPOAUMEG Nou BeV gival aXOAla

2. Anod auTEG va AnoOpOVWOOULE TO OVOUA XpnoTn (username),
To home directory, kat To shell Tou KaBe xprioTn

3. ['la va Bpoupe notot OVTWG €ival XproTeg, KOITAUE Katda ndéoo to shell
TOUG UNApPXEL WG (EKTEAECIHO) NPOY PO
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Xakia otn C++

« KuUplo npoypappa
- AnAWOoELC apXeiwv ENKEPAAIdWY
- AnAwoelg petafAntwv

#include <fstream>
#include <iostream>
#include <string>

using namespace std;
int main() {
ifstream infile;
char newrecord[256];
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Xaokia otn C++

« Avolypa apxeiou
- 'EAeyxog o@AApaTOG

infile.open("/etc/passwd") ;

if ('infile) {
cout << "Error opening /etc/passwd.\n";
exit(-1);

}
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Xakia otn C++

« KuUpla enavaAnyn

infile.getline (newrecord, 256) ;
while ('infile.fail()) {
// Make array into a String
String urecord (newrecord) ;
if (urecord.find("#") == string::npos) {
// Process an entry

}

infile.getline (newrecord, 256) ;

}

return 0; // Done

}
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Xakia otn C++

» KuUplo owpa enavaAnyng

string:
string:
string:

string
string
string
// For
// and

:size type name index = urecord.find(":");

:size_type shell index = urecord.find last of (":");

:size type home index = urecord.find last _of(":",
shell index);

name = urecord.substr (0, name index);

home = urecord.substr (home index+l, shell index-1);

shell = urecord.substr(shell index+l);

Part 3, check to see if shell is a wvalid file

if so, execute the next line; otherwise, do nothing.

cout << name << "\t" << home << "\t" << shell << endl;
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Xakia otn Java

« Eivalnapopola pe tn C++
- AAAG n YAwooa €pxeTal pe pia KaAr BiBAoBRkn (StringTokenizer)

StringTokenizer st =

new StringTokenizer (record, ":");
String username = st.nextToken() ;
st.nextToken(); // Don’t care about these
st.nextToken() ;
st.nextToken () ;
st.nextToken() ;
String home = st.nextToken() ;
String shell = st.nextToken()
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Xaokia og Perl

#!/usr/bin/perl

open PASSWD, '"<", "/etc/passwd" ||
die "Could not open /etc/passwd: $!";
while (<PASSWD>) ({
if (m/~[*#]1/) { # Skip comments
my @fields = split(/:/, $_); # Split on
if (-x $fields[6]) {
print STDOUT "$fields[0]\t$fields[5]\tS$fields[6]\n";
}
}

}
close (PASSWD) ;;
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Xakia o€ Python

#!/usr/bin/env python3
import re, os, os.path

with open("/etc/passwd", "rt") as f:
for line in f:

# skip comments

if re.match(r'*\s*#', line): continue

# split on

fields = line.strip() .split(":")

# print, if shell is valid and executable

if os.path.isfile(fields[6]) and \

os.access (fields[6], os.X OK):
print (fields[0], fields[5], fields[6], sep="\t")
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Xakia og awk (Me xpnon cat)

% cat passwd | awk -F:

"/[*#1/{ print "$1\tS$6\t$7"}’
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KaTtroia epwtAHATa oXEOIOAOMOU YAWOOWYV

« Ti1B€Aoupe va eival evowpatwpevo (built-in) otn yAwooa;

« [16on npoonaBela xpealetal yla va ypayoupue va
TUMKO NPOYPOUUA;

* [lwg €ival 0 TUNIKOG KUKAOG avanTu¢ng NPOYPOUHATWY;
« [lowa eival Ta evdoeXOUEVA OPAALATA AOYIOUIKOU;

* [1600 €UKOAN €ival n avayvwaon Kat n katavonon Twv
NPOYPOUUATWY OTN YAWOOQ;

* [1600 €UKOAN €ival N ouvepyaoia X’ eva AAAO NPOYPAUUQ;

* TiunootnplEn unapxetl and NAeupac BIBAIOONKwWY;
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Emridoon og Taxurnta

* To npoypappa oe C++ gival nePInou TPELG POPEG Mo
ypPNyopo ano ekeivo o€ Perl
- 'Opwg n TaxuTnTa Kat Twv U0 NPOYPAUMATWY £ival
LKavonolnTikA (ya tTnv npoBAENOUEVN XPHON TOUG)

- 2€ TEANKN avaAuaon, N TaXUTNTA EKTEAEONG EXEL
NEPLOCOTEPO VA KAVEL UE TO XPOVO rnou Xpetaletal va
dlaacoupe To apxeio (and To dioKOo) napd HE TN
yAwooa

« Eivaltautog Aoyog yia va ypayoupe X QOPEC
NEPLOCOTEPO KWOLIKA;
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ETITUXNG OXEOI0OHOG YAWO oWV

Aappavel unoywn ToU TA XAPAKTNPLIOTIKA TWV EPAPUOYWV
- C:
* MNPOYPOUUATIONOG CUOTHHATOG
« duvVaTOTNTA NAPEUPBAONG O€ NOAU XapNAS €ninedo
- Lisp, ML, Prolog: cupBoAikdg unoAoytopdg (symbolic computation)
- Erlang:
* EQPAPUOYEG TAUTOXPOVIOUOU HE analTACELG YIa adlakonn Asttoupyia
- Perl, Python: ene¢epyaoia apxeiwv XapakTrpwv
- Java, C#: epappoyec dladiktuou
- Javascript: light-weight client-side npoypappaTIOpNOG
- SQL: epappoyég Bdoswv dedopEVWV
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2TOIXEIO OXEQIOOHNOU YAWOOWV

« To KAeldl TNG entTuyiac:

£UKOALQ TIPOYPALLUATIONOU KATIOLOU GUVOAOU P apUoywV

* OLepappoyeg Bonbouv Toug oxXedlOOTEC YAWOOWYV va
ENKEVTPWOOUV TNV NMNPOCOXN TOUG OE OUYKEKPLUEVA
XOPOKTNPLOTIKA KAl VO £XOUV 0aPwWG NPoodloplopEVa
KPLTAPLA YA TIC ano@AoEIG TOUG

« 'Eva anod ta BacikOTEPO CUOTATIKA OXEDIAOUOU YAWOOWV
KOl OUYXPOVWG HLa ano TIG rnto OUOKOAEC anoPAcoeLS Eival
TO nolwa oToleia Oa peivouv EKTOC TNG YAwooag!
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2TOIXEIO OXEQIOOHNOU YAWOOWV

* A@nNPNUEVO UNOAOYIOTIKO HOVTEAO / pnxavr) 6Nwe auTo
napouclaleTal OTOV NPOYPAUUATIOTH

Fortran: lNivakeg, apOuoi KivnTAG unodlaoToANG, K.AN.

C: MovTéAo pnxaving unoAoyloTh, dleuBuvoloddTtnon Katd bytes
Lisp: AioTeg, ouvapTroelg, autopatn dlaxeiplon HvApNG
Smalltalk: Avtikeipeva Kat HEB0dOL, ENKOVWVIO pE pnvUupaTa
Java: Avtikeipeva, evdookonnon (reflection), acpaieia, JVM
AMN\EG: loTOOEAIDEG, BAOEIC DEDOUEVIWV

¢ OewpnTIKA BepeAiwon

- TunikEG YAWOoOoEeG, A-AoylOpOG, Bewpia TUNwWY, onuacloAoyia
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Ofpata 2xedlaouou NAwoocwyv
2UVTOEN Kol ZnMaoioAoyid

Oépara 2xedlaocuou Nwaoowyv MNpoypauuaTiouou
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2UvVTO¢n Kal onMacioAoyia

e 2U0VTAEN YAWOOWV NPOYPAUUATIONOU: Nwg dEiXvouv Ta
NPOYPAUUOTO OTO XPNOTN, TL HOPPH KAl TL OO €XOUV

- H oUvta&n ouvBwe opileTatl pe XPAON KAMOWOC TUMIKAG
YPOHUATIKAG

* 2npactoloyia YAWoowv npoypaUATIONoU: TL KAVOUV Ta
NPoypPAUUaTa, nola (akpLBWG) ival N CUMNEPLPOPA TOUG

- H onpaotloAoyia gival nio dUOKOAN va oploBei anod tn ouvtacn
- Yndapxouv dla@popot Tponot oplopoU TNG onUactloAoyiag
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2UvTagn Kai onupaocioAoyia: Mapadeiypara

e ®paon AeKTIKO AGBOG
OTtal TG OTtAL XUCE Pay ema xlada KN
o Ppaon AekTIKG 0pON AAAG OUVTOKTIKA AGB0C
o mamag o dakn £daye moxlad maxug

« @pAcn CUVTOKTIKA (KAl AEKTIKG) opBr) aAAa
ONUACIOAOYIKG AAB0G

O TOMAC O Moyl £daye moxuc PakKn
« PpAon CUVTAKTIKA KAl ONUAoLOAOYIKG 0pOn

O TOMAC O TMAXUC €daye maxld PokKn
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AEKTIKR} avAAuOo YAWOOWYV TTPOYPOAUHMATICHMOU

* H AekTiki avaAuon dgv €ival TETPIMUEVO NPOBANHA VIOTI

Ol YAWOOEC NPOYPALHATIONOU ouvnOwg eivatl nio

NEPINAOKEC AEKTIKA ano Ta EAANVIKQ

*

p->{EH++

-|. 12345e-6]

* AANO napdadeyua

float x, vy,

float * p = &z;

X = yq:p;

Z,

* TiLoupPaivel og auTthv TNV NEPINTWON;

/* otn C givat o ouvdouaopog pe Tov onoio apXifel Eva oxoAlo!
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19



AEKTIKEG OUMBACEIC OTIC YAWOOEG

 H C eivar yAwooa eAcuBcpnc roperc (free-form) onou ta

KEVA anAwg dlaxwpilouv TIC AEKTIKEG povadeg (tokens).

[Tola ano Ta NapaKATW €ival Ta dLa;

1+2
1 + 2

 Ta keva BewpouvTal CNUAVTIKA OE HEPLIKEC YAWOOEG.

foo Dbar
foobar

return this

returnthis

[la napadewyua, n yA\wooa Python xpnowonolei otoixion

(indentation) yia opadonoinon, onoTe Ta NAPAKATW €ival

OLAPOPETIKA:

if x < 3:
V4 2
z 1

O¢pata Zxedlaopou MNwoowv MNMpoypappaTIOUOU

if x < 3:
2

<

Z 1
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ARAWON AEKTIKWV HOVADWYV

* [wg dnAwvovTal ol AEKTIKEG HOVADEG;
- N€telg KAedLa (keywords) - peow oupBoAooelpwy (strings)
- [wg opiovtal Ta ovopata Twv HeTaBAntwy (identifiers);
- [wg opiovTal ot aplOpoi KivnTtAG unodlaoTOANG;

« KavoVvIKEG ek@pAOELC (regular expressions)
- 'Evag euxpnoTog TPONoG va OPIiOOULE OELPEG arnd XapAKTAPEG
- XpnolponoloUvTal EUPEWG: grep, awk, perl, K.An..

* T[lapadeiypata:
- 0" - tapalel pévo pe 1o xapaktripa 0 (UNdEv)
- '0"| "1’ - tapalel pe undév n pe Eva
- 0111271737 |'4°| 'S |'6° | 77| '8 | "9 - Tapialel pe wnoia
- [0-9] - to id10 pe TO Napandvw aAAG O N0 cupnayn HopPYn
- [0-9]* - ocipd and yneia (MBavwg Kevh)
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OL{UaTO OXEOIOOHOU AEKTIKWYV HOVAOWYV

« Akegpatlol apBpoi (n.x. 10)
- OLapvnTIkoi aKkEpPaAlol ival pia AeKTIKA povada A oxL;
« XOpakKTApeG (N.x. 'a')
- lMNwcg avanapioTtavTtal oL PN EKTUNWOLUOL XOPOAKTAPEG ) TO ' ;
* AplBpoi KivntAg unodlaoTtoAng (n.x. 3.14e-5)
- TroupPaivel pe apBpouc nou dev avanapiotavtal katd IEEE;

* 2UpPBoAooelpEg (n.X. "hello world")
- lNwc avanapiotatal 0 XapakTnpog ";

O¢pata Zxedlaopou MNwoowv MNMpoypappaTIOUOU
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2UvTa¢n YAwWoowyv TTPOoYPAHHATIONOU

* 2UYKEKPIUEVN ouvTagn (concrete syntax)

- [lowa gival Ta akplB cUPBOAa (XOPAKTHPEG 1 AAAEC
avanapacTAoELG) HE XPOoN TwV onoiwv ypAeTal TO NPOYPAUUA;

* Apnpnuevn ouvtagn (abstract syntax)
- M agpaipeon TNG CUYKEKPLIUEVNG CUVTAENG N onoia givat n
AOYIKAN avanapdotaon TG YAWooog
- [1o ouyKeKpLUEVQ:

« Mn dupopoupevn: dev yeipeTal BEpa yla T onuactoloyia
TWV NPOYPAUUATWYV

« M ouvTtagn no Kovta oTo “TL onuaivel” To NPOypPappa

- 2ZUXVA KATL NOU Xpnolonoleital and 1o HETAYAWTTIOTH (compiler)
N To dlepunVvea (interpreter) TNG YAwWooog

O¢pata Zxedlaopou MNwoowv MNMpoypappaTIOUOU 23



2UYKEKPIMEVN KAl a@npenMEVN ouvTagn

[Mapadeypa 1

while 1 < N do while (i < N)
begin {
i =141 i=1i++1;
end }
Pascal C/C++

 Ta napandvw NPOypPAUHATA KAVOUV TO dlo npaypa

H OUYKEKPIUEVN OUVTAEN TOUG OLAPEPEL OE APKETA
onueia

. , , , while i < N
* H a@npnueEvVn TOUG ouvTagn €ivatl n oL i=i+1
* H onuaotloAoyia toug eival n idla MiBavn agnpnievn GuvTagn
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2UYKEKPIMEVN KAl a@npenMEVN ouvTagn

[Mapadelypa 2

o [nfix: 3 + (4 * 5)

* Prefix: (+ 3 (* 4 5))
 Postfix: 3 4 5 * +

Ol napanavw eKPPACELS £XOUV

* AIOQOPETIKI OUYKEKPLILEVN OUVTOELN

* Tnv idla apnpnuevn ouvtacn (To 3 *
OUVTOKTLKO OEVOPO Mou QaiveTal OlnAaq)
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2UvTagn Kail OEpata oxediaouou YAwoowyv (1)

« Eivat onuavtikn n ouvtagn Twv YAwWoowv;

- Kat vat kat oxt

H onpactoAoyia Twv YAWOOWV €LvalL MO CNUAVTIKI

 'OpwG n ouvTagn Hac YAWooag ival 0TEVA OUVOEDEUEVN
LE TNV aloONTIKN - KAl BEpaTa alobnTIKAG ival oNUAVTIKA
yla TOuG avBpwnoug

* H“@pAuapia” naiel onuavtiko pOAO - cuvrnBwg TO
HKPOTEPO NPOYPAUUA ELVAL MPOTIHOTEPO

* 'OuwG KAt To NOAU HIKPO pHEYEDOG gival NPOBANUATLIKO:

- H APL givat oupnayng yAwooa pe 81KO TNG OUVOAO XAPAKTHPpWV
OAAG TO NPOYPAMUOTA TNG KATAAAYOUV va gival duovonta
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2UvTagn Kal OEpata oxedI0oMOU YAWO oWV (2)

« Eivatonuavtiko n ouvtagn va pnv odnyei oe o@aipata
KAaowko napadeyua: FORTRAN

DO| |5 I||= 1.25 ! Loop header (for i = 1 to 25)

DO 5 I|=||11.25] ! Assignment to variable DOS5I

“Consistently separating words by spaces became
a general custom about the tenth century A.D.,
and lasted until about 1957, when FORTRAN
abandoned this practice.”

— Sun FORTRAN Reference Manual
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2UvTagn Kail OEpata oxediaouoU YAwoowy (3)

« Eivat onuavtikod n ouvtagn va pnv odnyei oe o@aipata

AANO napadelypa: npoonadela xpnoponoinong tng Ndn
unapyxouoac ouvtagng ™g C otn C++ (nptv tn C++11)

vector< vector<int> > foo;
vector<vector<int>> foo; // Syntax error

To ouvTakTIKO AaBo¢g oupPaivel yiati n C Bewpel TG
AEKTIKEG HOVADEC > KaAL >> OLAPOPETIKOUC TEAEOTEG

MyArray< MyArray<int, 16 >> 2>, 5 > a;
// This became a syntax error with C++11!

O¢pata Zxedlaopou MNwoowv MNMpoypappaTIOUOU
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O1 eTIAOYEC OXEQIOONOU TNG YAWOooaGg C

“C: a programming language which combines
the power of assembly language
with the flexibility of assembly language.”

“Cis quirky, flawed, and a tremendous success.”
— Dennis Ritchie
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H 1oTtopia kai o1 €mmIAoyég TG C

« Avantuxbnke petagu 1969 kat 1973 padi pe to Unix ano
Tov Dennis Ritchie

¢ 2XEOIAOTNKE YIO NPOYPAUUATIOUO CUCTAMOATOG
- NEITOUPYIKA CUCTAMATO
- Epyaleia unootnpgng / LETAYAWTTIOTEG
- OiAtpa / EvowpaTtwpEva cuoTApATO

 H unxavn avantugng (DEC PDP-11) eixe
- 24K bytes pvAun - anod ta onoia 12K ywa to OS

* [loAAG otoixeia TnG C Adyw EAAEWWPNC UVAUNG
- MeTayAwTTIOTAG EVOG NEPACHUATOG
- 2UVAPTAOEIG €VOG €MNESOU (XWPIG PWALOCOUQ)
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MeTaTpoT1rég (conversions)

 H C opidel KGNolEC QUTOUATEG HETATPONEG :
- 'Evag char pnopei va xpnowonotnfsi wg int

- H apBunTikfi KivntnG unodlaoToAnNG NAvta yivetal pe doubles
(O £loats npodyovTtal auTOpaTa O€ doubles)

- Ol int Kal char pnopouv va petatpanouyv o€ £loat ) O€
double Kal avTtioTpo@a (To anoTEAECUA €ival anpoodloploTo
OTav undpxet unepxeiilon)

- H npooBeon evog aplBpou (int) o €va deiktn (pointer) divel
ANOTEAECUA €va OEIKTN

- H agaipeon dUO0 dEIKTWY OE AVTIKEIMEVA TOU OloU (NAVW-KATW)
TUNOU OivEL WG ANOTEAECHA VAV AKEPALO (int)
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[Mivakeg (arrays) kai d€ikteg (pointers) otn C

« 'EvaG nivakag XpnoLUOonoLEITAL oaV va £ival Evag OEIKTNG
OTO NPWTO OTOLXEIO

« E1[E2] €ival looduvapo pe * ( (E1) + (E2))

e OLaplOuUNTIKEG NPACELC PE OEIKTEG OEV Elval KATL NOU
UNApPXEL OTIC AAAEC YAWOOEG NMPOYPAUUATIOHOU
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AnAwrTtég (declarators) tng C

* OL1dnAwaoelg €xouv TN HopYn:
basic type

static unsigned int * (*£[10]) (int, char¥*);

specifiers declarator

¢ OL1ONAWTEG OUVTAKTIKA polalouV rnoAU PE TIC EKPPAOELG:
XPNOLLONOoLoUVTAL VIO VA ENOTPEYOUV TO BACLKO TUNO

¢ 2UVTOKTIKQ [OWG TO XELPOTEPO XAPAKTNPLOTIKO TNG C:
OL0TL ouvdouadlel Tooo prefix TEAEOTEC (pointers) 600 Kal
postfix TeAeOTEG (arrays, functions)

cdecl> explain static unsigned int * (*£[10]) (int, char¥*);
declare f as static array 10 of pointer to function (int,
pointer to char) returning pointer to unsigned int
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AnAwoeigc cuvaptTinoewy (Trpo ANSI C)

Eixav Tn yevikn popen

lype-specifier declarator ( parameter-list )

type-decl-list
{
declaration-list

statement-list

}

O¢pata Zxedlaopou MNwoowv MNMpoypappaTIOUOU

['la napadelypa

int max(a, b, c)

int a, b, c;

{
int m;
m= (a>b) ? a: b ;
return m > c ? m : ¢ ;

}
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EtiIAoyég oxedlaouou Tng C

* OtnpwTtol compilers Tng C dev €Aeyxav Tov aplOuo Kal
TOV TUMNO TWV OPLIOHATWY TWV OUVAPTHOEWV

* H peyaAutepn aAAayn nou yve otn C O0Tav auTn €yive
ANSI standard ftav n anaitnon ot cuvapTHOEIG va
opidouv TOUG TUNOUG TWV NAPAUETPWY TOUG

int £(); int £(int, int, double) ;
int £(a, b, c) int £(int a, int b, double c)
int a, b; { ...}
double c;
{ ...}
[MaAld oTUA ONAWOEWVY NEo OTUA dNAwoEwWV
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AnAwoeig dedopévwy otn C

* 'Exouv tn popen
lype-specifier init-declarator-list ;

declarator optional-initializer

* OLapxikonointeg (initializers) pnopei va eivat otabepeg,
N OTAOEPEC EKPPATELG Ol onoieg dlaxwpidovtal pe
KOUUATO KOl EIVAL KAEIOPEVEG OE AQYKUAEG

* [Mapadeiypata:

- int a;

- struct { int x; int y; } b
- float a, *b, ¢ = 3.14;

{1, 2 };
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Kavoveg euéAciag (scope rules)

AUo €10n epperelag otn C:

1. AEKTIKN eYPEAELO
- Baowka, To HEPOG ToU NPoypPAUUATOG Onou
dev unapxouv Aadn adnAwTtwyv PETABANTWYV
(“undeclared identifier” errors)

2. EpBeiela Twv external identifiers

- 'OTtav duo identifiers o€ dlAPOPETIKA apxeia
AVa@EPOVTAL OTO Ol0 AVTIKEIPEVO.

- [l.x., ua ouv@ptnon Nou €ival oploUEVN OE
€va apxeio KaAeitat and pa ouvaptnon o€
€va aAAo apxeio.
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AEKTIK EpBEAEIO

« EkTteiveTal and To onueio OpLOUOU OTO AVTIOTOLXO } N
OTO TEAOG TOU apxEiou

int a;

int foo()
{
int b;
if (a == 0) {
printf("a was 0");

}
b=a; /* OK */
}

int bar ()
{
a=3; /* OK */
b =2; /* Error: b out of scope */

}
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EuBéAsia Twy external dSnAwocewv

filel.c

int x;

int foo ()
{

}

int bar ()

{
foo () ;

}

bar () ;
x =1;

/* Warning */
/* OK */

/* OK */

file2.c
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int boo ()

{
foo(); /* Warning */
x = 2; /* Error */

}

extern int foo() ;
extern int x;

int baz ()

{
foo(); /* OK */
x = 3; /* OK */
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O mrpostre¢epyaoTng TG C

« 'EpXETOL OE avTIOEON pE TNV EAEUBEPAC HOPPNC PUON
™NG C: ol YPAUUEC TOU NPOENEECEPYQOTN MIPENEL vVa
QpxICouV LIE TO XapakTnea #

e To KEIPHEVO TOU NPOYPAUUATOC NEPVAEL HECA ANO TOV
NPOENECEPYAOTN NPLV €10aXOEL OTO PETAYAWTTIOTN

AvTikataotaon evog identifier:
# define /dentifier token-string

AVTIKOTAOTOON HIOC YPOUMNG HE TA NEPIEXOUEVA EVOG
apxeiou:

# include "filename "
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BiA1oOnkeg Tng C

<assert.h>
<ctype.h>
<errno.h>
<float.h>
<limits.h>
<locale.h>
<math.h>
<setjmp.h>
<signal.h>
<stdarg.h>
<stddef.h>
<stdio.h>
<stdlib.h>

<string.h>

Generate runtime errors
Character classes
System error numbers
Floating-point constants
Integer constants
Internationalization
Math functions
Non-local goto

Signal handling
Variable-length arguments
Some standard types
File I/O, printing
Miscellaneous functions

String manipulation
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assert (a>0)
isalpha (c)

errno

FLT MAX

INT MAX
setlocale(..)

sin (x)

setjmp (jb)
signal (SIGINT, &f)
va_start(ap, st)
size t

printf ("%d", 1i)
malloc (1024)
strcmp (sl, s2)
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2XEOI0OHOGC YAWOOWV TTPOYPOUMMATIONOU

“Language design is library design.” §

— Bjarne Stroustrup

« Ta neploooTeEPA NPOYPAUUATA PTIAXVOVTAOL
QnNoO OUVAPUOAOYOUHEVA KOUUATLO

« M anod TI¢ KUPLEG DUOKOAIEC OTO OXEOIOOUO YAWOOWV
elval TO NWG TA KOYUATIO auTA pnopouv va Bpebouv padi
KAl VO OUVUNAPEOUV apLoVIKa KOl owoTa
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