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Aopn evog ammAoL TIPOYPAUHATOC

#include <stdio.h> /* Pre-processor directive */
int main() /* main function, start of program */
{
int year = 2006; // a integer variable declaration
char entry; // a character variable

printf("Welcome to C Programming, Summer %d\n", year);

printf("Enter 'x' to quit: ");
scanf("%c", &entry); // read input from user

printf("Goodbye!\n");

return 0; // return value to operating system



MeTtayAwTtion Kal EKTEAEON

* ZEKIVWVTAC PE TOV TtNyaio KwolKa (Ttpoypappa ITponyouEVo)
* [lpo-cemeéepyaocia
* #include <stdio.h>

 MeTtayAwTttion
e AVTIKEIMEVIKOCG KWOLKAG

e 2UVvOEDON
* [TpooBAKN TIPO-PETAYAWTIOPEVOU KWOLKA BLBALOOBAKNG

* EkteAEON



MetaBAnTeC

* ATtoBnkevouyv dedopeva

e KaBe petaBAntn teplAapBavet:
* Ovopa (avayvwpLloTtiko xpnotn)
e TuTtO (TtPOOCdLopideTal aro Tn dNAWaGN TNG ouvaptnong)
* MgyeBocg (tpoodlopidetal aro Tov TUTIO)
* Tuun (ta dedopeva tou artoBnkevovtal otn petaBAntn)
* AlevBbuvon

* [Mivakag cupBoAwyv
 MetaBAntn -> <ovopua, TUToG, HeyeBog KATT>
* [Tapayetal aro Tn HETAyAWTION



Avayvwplotika

e [IpokKelTal yia ta ovopata HETABANTWY, CUVAPTNOEWYV KATT

e Ta avayvwploTika Ttou Kabopidovtal aro ToV Xpnotn HItopouv va
artoteAouvvtal ano ypaupata, ndia katunderscore.

* [pemetlva apxi¢ouvv ye pn-Ynoio

* Ta avayvwploTika eivat evaicdnta ota Kepaiaia kat ta el

e (count kat Count eival dladpopPETIKEC HETABANTEC)

 OLdeopeupeveg Aeelg (Ae€elg-kAeLdLa) dev PUTTopoLV va XxpnotpoTttoltnBouy wg
avayvwpLloTika.



AnAwon petapAntwy

e OLpeTaBAnNTEC IPETEL VA ONAWVOVTAL TIPLV XPNnotlortotnouv
* format: typeName variableName1, variableName2, ...;

int numStudents; // variable of type integer
double weight; // variable of type double
char letter; // variable of type character

// Examples of multiple variables of the same type in single
// declaration statements

int testl, test2, finalExam;
double average, gpa;



AToULKOL TUTTOL OEOOUEVWV

e AKEpalLOL TUTTIOL e TOTTIOL KLVNTNC UTTOBLACTOANG
 Char (1 byte) * Float
e Short * Double
* Int (4 byte) * Long double
* Long e Meyéln

Kavovikoi kat unslgned tuttol + Suvaptnon sizeof()

* EEapTwvTal amo tnv vAotoinon



ApXLKOTIOLNoN HETABANTWYV

To va dnAwaooupe ya petapBAntr onuaivel va
TTOUME OTOV HETAYAWTTLOTH OTL UTTAPXEL KAl va

KPATACOUME pJvApn yU' autnv.

H apxikomoinon pylag yetaBAntng eivat n

dopTWOoN Plag TIUNC o€ auThyv yia tpwtn ¢opa.

Edv pla petaBAntr dev €xel apxlkotmolnbel,
TIEPLEXEL O,TL bit uTtApxeL NON OTN PV OTN
Beon tng petaBAnTNC (dnAadn okouTtidia)

[vetal peow evioAwyv avabeong

AKOUN Kat otnv dla ypappn

int numStudents;
double weight;
char letter;

numStudents = 10;
weight = 160.35;
letter = 'A';

int numStudents = 10;
double weight = 160.35
char letter = 'A';

int testl = 96, test2
double x = 1.2, y = 2.

°
I

83,

finalExam
12.9:

91;



2Ta0epeC peTAPANTEC

e Aev umtopouVv va aAAAEOLV TP HETA

TNV apPXLKOTIoiNoN

e ApxLKoTtolouvTal Kat dnAwvovTtal

otnv idla ypaupn

const int SIZE = 10;
* Kedpaiala const double PI = 3.1415;

// this one is illegal, because it's not

// initialized on the same line

const int LIMIT; // BAD!!!
LIMIT = 20;



AN\ oTolXEia

e JUPPOAIKEC OTABEPEC * Literals
e >taBepeg petaPBAnteC
#define PI 3.14159 ° OlTlUéC TWV USTGB)\HT&V

#define DOLLAR 'S'
#define MAXSTUDENTS 100

integer literal -- (4, -10, 18)

floating point literal -- (4.5, -12.9, 5.0)
character literal -- ('F/, 'a’, "\n')

string literal -- ("Hello", "Bye", "Wow!\n")



Printf()

* printf (format_string, list_of_expressions);

int x = 50, y =8, z = 5; // three integer variables

printf("There are %d states in the U.S.\n", x );
printf("The final score was %d to %d\n", y, z );

// the output from this code is:
// There are 50 states in the U.S.
// The final score was 8 to 5



scanf()

* scanf(format_string, list_of _variable_addresses);
* AtaBadel dedopeva Ao TNV TUTIKN €l0000

int numStudents, month, day;
printf("Please enter the number of students in the class: ");
scanf ("%d", &numStudents);

printf("Please enter your birth month, followed by the day: ");
scanf("%d %d", &month, &day);

// at this point, the user has typed in three values, stored now in
// numStudents, month, and day -- respectively



TeAsoteC

int

>
I

X, Yy =5,
10;

y + z;
-Y:

a+ b + c
y =2 = 3;
a+ b * c;

WX X X XN

//
//
//
//

==y //
=y //
<y //
<=y //
> vy //
>= vy //

assignment operator (binary)

MWoXW X X XN

is
is
is
is
is
is

equal to y
not equal to
less than y
less than or
greater than
greater than

addition (binary operator)
-y 1s a unary operation (negation)

unary (increment)

y

equal to y

y
or equal to y

// cascading arithmetic operators
// cascading assignment operators

// b * ¢ happens first, since * has higher
precedence than +

//



AuénTikol KAt HELWTLIKOL

++x; // pre-increment (value of expression is new value of Xx)
x++; // post-increment (value of expression is OLD value of Xx)
// shortcuts for x = x + 1

--xX; // pre-decrement (returns new value)
x--; // post-decrement (returns OLD value)
// shortcuts for x = x - 1



Aopeg eAeyxou / ettavaAnyng

o if O while
O do/while

© if/else o for

O switch



2 UVOPTNOELG

* H cuvaptnon sivatl eva ertavaxpnolUoTo OO TUNHA EVOCG
TIPOYPAMHATOC, TIOU HEPLKECG popeg ovopaleTal dladlkaoia n
UTtOpPOUTIVAL.

e 2QV VA PiVI-TIpOypappa (N uTtoTtpoypPAppA) aro povn TnC.
 MTtopeiva dexetal eldIKEC elocO0dOULC (oplopata)

* MTtopei va tapayet pya Tign artavrnong (tiun emotpodpng)
* [Mapopotla pe TNV 1dEA TNC OLVAPTNONG OTA HaBNuATkKa



2uvaptnoelc (2)

 AnAwon ocuvaptnong

int Sum(int x, int y, int z);

double Average (double a, double b, double c);
int InOrder(int x, int y, int 2z);

int DoTask(double a, char letter, int num);

 OplopoOg ouvaptTnong

double Average (double a, double b, double c)
// add the parameters, divide by 3, and return the result

{
return (a + b + ¢c) / 3.0;

}

* EpuBeAela avayvwpLloTIKWYV
e Void cuvaptroelg kat adela opiopata

char GetALetter(); // no parameters
void PrintQuotient(int x, int y); // void return type
void KillSomeTime(); // both



AmtaplOpunotpot TuToL

enum Days {SUN, MON, TUE, WED, THUR, FRI, SAT};

enum Days today, tomorrow, yesterday; // create three variables,
£l of type 'Days'
today = MON;

if (today == SUN)
yesterday = SAT;
if (tomorrow == FRI)

printf("Today is Thursday!");



[Tivakec

* Evag tivakag eival ylia eupetnplacyevn cuAAoyr otoxeiwy
dedopEVWY TOU 1OLOL TUTIOU.

* 1) EupeTnplACHEVN ONUAIVEL OTL TA OTOLXEIA TOU TTivaKA £ival
aplOunueva (Eekwvwvtag arto to 0).

e 2) O TtEPLOPLOUOC TOU DOV TUTIOU £lval CNUAVTLKOG, ETIELON Ol
Ttivakeg amoBnkevovtal oe dladoxika KeAld pvnung. Kabe kel
TIPETIEL VA EXEL TOV LOLO TUTIO (Kal, ETTOPEVWC, TO OO HEYEDBOCQ).



[Tivakec

* ANAwon TIVaKWYV

int 1list[30]; // an array of 30 integers

char name[20]; // an array of 20 characters

double nums[50]; // an array of 50 decimals

int table[5][10]; // a two dimensional array of integers

e ApXLKOTtOlNON TIWVAKWV

int list[4] = {2, 4, 6, 8};

char letters[5] = {'a', 'e', 'i', 'o',
double numbers[3] = {3.45, 2.39, 9.1};
int table[3][2] = {{2, 5} , {3,1} , {4,9}}:

u'};



AANPapLlBunTIka

 AAdaplBuntika (strings)
char name[7] = "Johnny";

e Xpnon mvakwy

list[3] = 6;
printf("%.2f", nums[2]);
list[x] = list[x+1];

e Avtiypadn Tvakwy

int 1i;
for (i = 0; 1 < 5; i++)
listl[i] = list2[i];

// assign value 6 to array item with index 3
// output array item with index 2



[Tivakeg Kat cuvapTtnoELG

void PrintArray (int arr[], int size)

{
int i;
for (1 = 0; i < size; i++)
printf("%d ", arr[i]);
}

int list[5] = {2, 4, 6, 8, 10};

PrintArray(list, 5); // will print: 2 4 6 8 10

H petaBAntn arr Aettoupyei wg TO OVOUA TOU TOTILKOU TTivaKa JECA 0T cuvApPTnon

Aev uTTAPXEL APLOPOC HECA OTLC AYKUAEG.

int [] uTtodnNAWvVeEL OTL TIPOKELTAL YA TIAPAPETPO TTivaKa, yla Evayv Ttivaka TuTou int
2uvnOwcg eival KaAn Ldea va TeEPACETE KAL TO HEYEBOC TOU TTivaka, W AAAN TTAPAUETPO.
AuTO Bonbdel oTo va ASITOUPYNOEL Jla CLUVAPTNON YLa TIivaKa oTtoloudNToTE PeyEBOUG



typedef

typedef enum bool
{false, true} bool; // bool is now a type name, and it has
// false and true as its values.

typedef int List[10]; // List is now a type that means
// "10 element array of type int"

List x; // x is an integer array, size 10
List y; // y is an integer array, size 10



AslKTEC

* Evag deiktng eivat pla petaBAntTn mou artodnkevel yla dlevbuvon
HVNHNC.

* OLdelKTEC XpNnolpoTtolouvTal yia TNV arnobnkeuvon Twv
dlevBUVoewWV AAAWYV PETABANTWY N OTOLXELWV PVAUNC.

e OLdelKTEC elval TTOAU XpnolpoLyla evav aAAo tutto petafipaong
TTAPAUETP WY, 0 OTtoiog ocuvnOwc avadepetal we Pass By Address.

* OLdelKTeC elval artapaitntol yia tn dUVAULKN KAtavopun Yvipng.



AslKTEC

* ANAwon OEIKTWV

double * dptr; // a pointer to a double

char * cl; // a pointer to a character

float * fptr; // a pointer to a float

int ¥p; ¥ q,; * i // three pointers-to-int

int * p, q, r; // p is a pointer, q and r are ints

* AcuttoBeooupe OTL O ptr elval akepatog dOeiKTNC.

e AcuttoBeooupe OTLarmtobnkevel tn dlevBuvon 1234. YTTo6€0TE OTL O AKEPALOG
TTov elval artoBnkeuvpevog otn dlevBbuvon 1234 exeL tnv TN 99.

printf("The pointer is: %p\n", ptr); // prints the pointer
printf("The target is: %d\n", *ptr); // prints the target

// Output: ' , '
// The pointer is: 1234 AVCld)OpCl 68“(-[”-

// The target is: 99



AslKTEC

* ApxlKoTtoinon OEKTWYV

int * p = 0; // okay. assignment of null pointer to p

int * q;

q=0; // okay. null pointer again.

int * z;

z = 900; // BAD! cannot assign other literals to pointers!
double * dp;

dp = 1000; // BAD!

if (ptr != 0) // safe to dereference

printf("%d", *ptr);

int * ptrl, * ptr2; // two pointers of type int

ptrl = ptr2; // can assign one to the other
// now they both point to the same place



OL KavoVIKeC (TUTILKER) TTAPAMETPOL hlag ocuvaptnong eivat pass-by-value

Mia TUTTIKA TTAPAPETPOC ULAC OLVAPTNONG Elval PLa TOTILKI HETABANTH TTOL Ba TEPLEXEL Eva

avtiypado Tng TUNG TOL OPIOPATOC TIOU £XEL TIEPAOEL.

Ol aAAayeg oL yivovTal OTnV TOTIKI HETABANTH TNG TTAPAUETPOUL OV eTTNPEALOUV TO APXLKO

oplopa

Edv evag tuttog Okt XPNOLPOTIOLEITAL W TUTIOC TTAPAPETPOU oLVAPTNONG, TOTE AvTi auTou

ATIOCTEAMETAL OTN cLVAPTNON Pla Ttpaypatikn dltevbuvon.

Mia TeTola TtapAapeTpog Ba meplexet eva aviiypado tng dlevbuvong TTou ATtooTEAAETAL ATIO TOV

KaAouvta, aAAd OXL eva aviiypado Twv 0EOOUEVWV.

Otav oL dlevBuvoelg (deikteg) dlapipalovtal oe cuvapTtnoELg, N ouvaptnon 6a pyrtopouvoce va

ETINPEACEL TIPAYMATIKEC HETABANTEC TTOU UTIAPXOLV OTNV EUPEAELA TOU KAAOUVTOC.

AuTO Acsyetal pass-by-address



AslKTEC

* Pass by Address

void SquareByAddress(int * ptr)
// Note that this function doesn't return anything. void function.

{

*ptr = (*ptr) * (*ptr); // modifying the target, *ptr

}
int main()
{

int num = 4;

printf("num = %d\n", num); // num = 4

SquareByAddress (&num) ; // address of num passed in

printf("num = %d\n", num); // num = 16



Asiktec kal Nivakec

Me pua kavovikrn dnAwon ttivaka, AapBavete dwpeav evav delktn.
To ovopa tou Tivaka Asttoupyei wg OEIKTNG OTO TIPWTO OTOLXELO TOU TTivaka.

int list[10]; // the variable list is a pointer

// to the first integer in the array
int * p; // p is a pointer. It has the same type as list.
p = list; // legal assignment. Both pointers to ints.

Twpa, Ba yrtopoVoApE va XPNOLHUOTIOL)COUHE TO p WG Ovopa Tou Ttivaka!

list[3]
pl4] = 5;
printf("%d", list[6]);
printf("%d", p[6]);

10;



AANPapLlBunTIka

 Mwa cupBoAocelpa tuttou C sival evag Ttivakag XapaKTnpwy Ttou
TeAElWVEL YE ToV Xapaktnpa null

* O xapaktnpacg null eivat clwtnpa pepocg Kabe ardpapldOpuntikou.
* OA\a ta aAdaplBunTka eival og dUTAA EloaywyLlKA

 OLovpBoAocelpeg tuttou C oxetidovtal oteva pe dEIKTEC TUTIOU
char (dnA. Tuttou (char *)), kKaBwcg To ovopa voc Ttivaka
XAPAKTNPWYV lval evacg OEIKTNE OTO TIPWTO OTOLXELO.



2 UVOPTNOELC AADAPLOUNTIKWY

* H ctype.h sivat pia BIBALOBNAKN TTOU TIEPLEXEL XPNOLHUEC OUVAPTNOELG
XELPLOPOU XOpaAKTNPWYV

e Conversion functions: These return the ascii value of a character
o int toupper(int c) - returns the uppercase version of c if it's a lowercase letter, otherwise returns c as is
o int tolower(int c) - returns the lowercase version of c if it's an uppercase letter, otherwise returns c as is

e Query Functions: These all return true (non-zero) or false (0), in answer to the question posed by the function's name.
o int isdigit(int c) - decides whether the parameter is a digit (0-9)

int isalpha(int c) - decides whether the character is a letter (a-z, A-Z)

int isalnum(int c) - digit or a letter?

int islower(int c) - lowercase digit? (a-z)

int isupper(int c) - uppercase digit? (A-Z)

int isxdigit(int c) - hex digit character? (0-9, a-f)

int isspace(int c) - white space character?

int iscntrl(int c) - control character?

int ispunct(int c) - printing character other than space, letter, digit?

int isprint(int c) - printing character (including '')?

int isgraph(int c) - printing character other than ' ' (space)?

O O O O O o o o O O°



AnAwoelc aApaplOuntikwy

char name[20] = "Marvin Dipwart";

char* greeting = "Hello";

const char* greeting = "Hello";
name[l] = 'e'; // name is now "Mervin Dipwart"
greeting[l] = 'u'; // ILLEGAL!
char greeting[20] = "Hello, World";

printf("%s", greeting); // prints "Hello, World"
char lastname[20];

scanf("%s", lastname); // reads a string into the array 'lastname’

// adds the null character automatically

// if the user types "van Buren", the
// lastname array now stores "van"



2uvaptnoelc 1/0

® int getchar() -- reads the next character from standard input and returns it as an integer (ascii value)
e char* gets(char* s) -- reads characters into the array s until newline or end-of-file character. Appends null-character automatically

o This is a function that would allow input of a whole sentence, not just one word. Stops at newline, not at all white space.

® int putchar(int c) -- prints one character (c) to standard output
® int puts(const char* s) -- prints the string s, followed by a newline
e These two functions are just like printf and scanf, except that they both have one extra parameter at the beginning -- a string. Instead

s (or read from s):
0 sprintf(char* s, const char* format, ... )
©0 sscanf(char* s, const char* format, ... )



Bl BAL0BNKN string.h

strcpy - copies the contents of one string to another

strcat - concatenates one string with another

strcmp - compares two strings and determines their lexicographical order

strncpy, strncat, strncmp - these do the same as the three listed above, but only up to the first n characters of the string
strlen - calculates the length of a string

strtok -- string tokenization. Used to break up a string into smaller ones

char* strcpy( char * sl, const char * s2 );



AopEC

* 'Exoupe TTOAAOUC ATTAOUC TUTIOUC YLla TNV AttoBKeuon HEUOVWHEVWY OTOLXEIWYV
OTIWC apLOpoL, xapaktnpeg. AANA lval AuTO TTPAYHATIKA APKETO yLa ThV
aArtoOnKevon TO cLVOETWYV TIPAYHATWY, OTIWC apxeia acBevwy, BLBALa
OleLOUVOEWYV, TILVOKEC K.A.TT;

* O oplopOCg pHLag douNG eivatl ocav eva oxedlo tng dopnc. Aev kataAapBavel o idlog
ATIOONKEUTLKO XWPO -- artAd kaBopidel Twg Ba potalouv ol yetaBAnTEC AUTOUL TOU
TUTIOU dOMNC.

* Mwa tpaypatikn getaBAntn Sopng ivat oav Eva KouTi pe toAamnAd rtedia
OEDOPEVWYV OTO ECWTEPLKO TOU. 2KEPTEITE TNV LOEA pLag Baong OEDOHEVWV
nadntwyv. Mwa eyypadn pabntn rteplexet ToAAartAeg TAnpodopiecg (ovopaq,
dlevBbuvon, SSN, GPA, k.ATt.)



AopEC

 [dl0TNTEC HLag dopNC:
* Ta eocwTepPLKA oTOLXELO PTTOPEL va elval dladOpwV TUTTWYV OEDOUEVWYV

* Hoelpd Twyv otolxeiwy eivat avbaipetn (dev UTIAPXEL ELPETNPLACH, OTIWG
OTOUC TTIVAKEQ)
e 2TABEPO peYeBOC, pe BAon Ta cuvdLACHEVA HEYEDN TWV ECWTEPLIKWYV

oTolXElWV



Oplopog 0opuNg

/* A structure representing the parts of a fraction (a rational number) */
struct fraction
{

int num; // the numerator of the fraction

int denom; // the denominator of the fraction

}i

/* A structure representing a record in a student database */
struct student

{
char fName[20]; // first name
char 1Name[20]; // last name
int socSecNumber; // social security number
double gpa; // grade point average



Xpl’zlcr] 60”"’]Q struct student sl = {"John", "Smith", 123456789, 3.75};
struct student s2 = {"Alice", "Jones", 123123123, 2.66};

struct fraction f1l, £2;

fl.num = 4; // set fl's numerator to 4
fl.denom = 5; // set fl's denominator to 5
f2.num = 3; // set £2's numerator to 3
f2.denom = 10; // set £2's denominator to 10
printf("£f1 = %d/%d\n", fl.num, fl.denom); // prints 4/5
printf("£f2 = %d/%d\n", f2.num, f2.denom); // prints 3/10
struct student sList[10]; // array of 10 students

// set first student's data: (John Smith, SSN: 123456789, GPA: 3.75)
strcpy(sList[0].fName, "John");

strcpy(sList[0].1lName, "Smith");

sList[0].socSecNumber = 123456789;

sList[0].gpa = 3.75;

// assume there's more code here that initializes other students
// This loop prints all 10 students -- their names and their GPA
int: i

for (i = 0; i < 10; i++)
printf("%s %s: %.2f\n", sList[i].fName, sList[i].lName, sList[i].gpa);



Aoknoelg e€aoknong

1.

[pagte pla ocuvaptTnon pe ovopa Sum mou dexetal evav Tivaka tuttou double kat
eTLIOTPEDEL TO ABpOLoHA TWV OTOLXEIWYV TOU.

(pagte evav oplopo doung pe to ovoua book, o ottoiog evowpatwyvel T akoAouBbeg
tAnpogdopiec: tithog BiBAlou (Uia cupBoAocelpad), cuyypadeac BLBAiov (ua cupBolooelpaq),
£T0C £KO0ONC (aKEpALog aplBpog), eidog (.. puotnplo, pavraocia, popavtlo K.ATL) -- (HLa
oupupBoAocelpad), tiun (double).

[pagte eva tpoypappa mou va dtaBalel cuvexwc TIg AEELG TTOU ELCAYOVTAL OTO
TIANKTPOAOYLO (CTapatwyvTag HOALG 0 XPHOoTNG TTANKTPOAOYHNOEL TOV XOPAKTHPA VEAG
VPOUHNAC) KAL OTN CUVEXELA VA EKTUTIWVEL TTOOEC dopeg epdavidetal N As€n ” teAeiwg" otnv
elcodo.

[(pagte pla ocuvaptTnon mou ovopaldetal power n ortoia dexetal dVOo akepaloug aplbuoug,
TIOU AVTIITPOCWTIEVOLY Pla BAcn Kal evav eKBETN, Kal eTLOTPEDEL TNV TIPN: basesxponent



