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Output

cout << "Output sentence”;

[/ prints Output sentence on screen
cout << 120;

// prints number 120 on screen
cout << Xx;

// prints the content of x on screen
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Literal vs Variables

cout << "Hello";
// prints Hello

cout << Hello;
[/ prints the content of Hello variable
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cout << "Hello, " << "I am " << "a C++ statement”;
Hello, I am a C++ statement

cout << "Hello, I am " << age << " years old and my
zipcode is " << zipcode;

Hello, I am 24 years old and my zipcode is 90064

cout << age << " " << zipcode;
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15t meeting with polymorphism

cout << "Hello Reader" << "How are you";
/ /equals 2 calls of the “print” function (i.e.
printf() in C)

inti =5;
cout << 1; //equals printf("%d",1);
cout << endl; //equals printf("\n");
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cout << "This is a sentence.";
cout << "This is another sentence.";

No new line

cout << "First sentence.\n";

cout << "Second sentence.\nThird
sentence.\n";
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end|

cout << "First sentence.” << end|;
cout << "Second sentence.”" << endl;

cout << "This is one sentence.\n";
cout << "This is another.\n";

cout << "This is one sentence." << endl;
cout << "This is another.” << endl;
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Input

int age;
cin >> age;

cin >>a>>b;
cin >> a;
cin >> b;
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#include<iostream>
using namespace std;
int main()
{
char my_char;
cout << "Press a character and press return: ";
cin >> my_char;
cout << my_char;
return 0;
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int main()

{
string nhame;
cout<<"Whats your name?";
cin >> name;
cout << "Hello "<< name;
return O;
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// i/o example
#include <iostream>
using namespace std;

int main ()

{
inti;
cout << "Please enter an integer value: “;
cin >> i;

cout << "The value you entered is " << |;
cout << " and its doubleis " << i*2 << ".\n";
return 0;

Please enter an integer value: 702
The value you entered is 702 and its double is 1404.
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cin and strings

e use cin to get strings with the extraction operator
(>>) as with fundamental data type variables:

cin >> mystring;
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Input and output

int main()

{
cout << "Please enter your first name (followed " << "by
‘enter'):\n";

string first_name;
cin >> first_name;
cout << "Hello, " << first_name << '\n";

h

[ | note how several values can be output by a single statement

[ ] a statement that introduces a variable is called a declaration
[ ] a variable holds a value of a specified type

[ ] the final return 0; is optional in main()

[ ] but you may need to include it to pacify your compiler
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Input and type

e We read into a variable
- Here, first_name

e A variable has a type
- Here, string

e The type of a variable determines what
operations we can do on it

- Here, cin>>first_name; reads characters until a
whitespace character is seen

- White space: space, tab, newline, ...
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String input

|| read first and second name:
int main()

{

cout << "please enter your first and second
names\n";

string first;

string second;

cin >> first >> second; // read two strings
string name = first + ' ' + second;

|| concatenate strings separated by a space
cout << "Hello, "<< name << '\n’
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Integers

|| read name and age:

int main()

{

cout << "please enter your first name and age\n";

string first_name; || string variable

int age; || integer variable

cin >> first_name >> age; [/ read

cout << "Hello, " << first_name << " age " << age << '\nj
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Integers and Strings

Strings

e Integers and floating point

cin >> reads (until numbers

whitespace)

cout << writes

+ concatenates

+= s adds the string s at end
++ iSs an error

- IS an error

cin >> reads a number
cout << writes

+ adds

+= n increments by the int n
++ increments by 1

- subtracts

The type of a variable determines which operations are valid

and what their meanings are for that type
(that's called "overloading" or "operator overloading")
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OvopaToAoyia oTaBepwv, JETaBANTWV Kal
ouUVapTNOEWV

e H C++ eivai CASE SENSITIVE, dnAadn kepaAaia
Kal JIKpa ypaupaTa BswpouvTal diapopeTIKA:
- foo kal FOO €ival duo d1apopeTIKA ovouaTa
- One, one kal ONE €ival oAa d1apopETIKa ovouaTa.

e Eival kaAn npakTikn To va XpnoIUOMOIEITE
auToENEENYNHATIKA OVOUaTd
- M.x. n ovouacia age &ival noAu KaAUTEpN ano Tnv
ovopaoia A yia pia petafAnTn otnv onoia Ba
KaTaxwpouvTdal NAIKIEC.
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Types and literals

e Built-in types
— Boolean type
e bool
— Character types
e char
- Integer types
e int

- and short and long

— Floating-point types
e double
- and float

e Standard-library types
- string

- complex<Scalar>

Lo MPOYPOUNOTIOUAS

Boolean literals
- true false

Character literals
_ lal’ lxl, l4l, l\nl, | ] | |

Integer literals
- 0,1, 123, -6, 0x34, 0xa3

Floating point literals

- 1.2, 13.345, .3, -0.54, 1.2e3, .
3F, .3F

String literals "asdf",
"Howdy, all y'all™™

Complex literals
- complex<double>(12.3,99)
- complex<float>(1.3F)



Types

e C++ provides a set of types

- E.g. bool, char, int, double
- Called “built-in types”

e C++ programmers can define new types
- Called “user-defined types”
- We'll get to that eventually

e The C++ standard library provides a set of types

- E.g. string, vector, complex

- Technically, these are user-defined types
e they are built using only facilities available to every user

-
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Tunol Asdopevwv

e 'Evac runocg dgdouevwy sival eva ouvoAo Tiuwv
Kal eva ouvoAo Agrroupyirawv (Npa&swv) nou
LUNOPOUV VA EPAPHOCTOUV OE AUTEC TIC TIMEC

e Baoikoi Tunoil 0ed0UEVWV:

— int, float, double, char

e ZUVOETOI TUNOI OEQOHEVWV:

- arrays, classes, structs, unions
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Tunoi dedopevwy - Boolean

e Tunoc: bool

e Mcye0oc: 1 bit (otnv npa&én: 1 byte)
- nedio Tipwv: 0, 1

e Mpa&eig:
- Noyikec npa&eic, NOT, OR, AND, XOR, KTA

e [MapadeiyuaTa KUPIOAEKTIKWV TIHWV:

- bool a = true;

- bool b = false;
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Tunor dedopevwy - int

e TUnoc: int (akEpaioc — integer)
e MgyeOoc: 4 bytes:
- nedio Tipwv: -231-1 ... +(231 -1)

e Mpa&eic:

- npooBeon (+), apaipeon (-), noAanAaciacpoc (%),
diaipeon (/), unoAoino ( %)

e MapadeiyyaTa KUPIOAEKTIKWV TIHWV:
- 2189456 0 50 +24562 —3245 13576313
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AKEpalol TUNOl

e Mia akepaia pyeraBAnTn (n.x. TUnou int ) dnAwveTal
WG EENG:

int 1;

e H Tiun Tn¢ eivar anpoadiopioTn. Apxikn Tiun (n.x. 10)
OIVETAI JE TNV EVTOAN:




Eupoc Tipwv

e OI TINEC Nou pnopel va AaBel pia akepaia PeTaBAnT
kaBopilovTal ano Tnv uAonoinon. To peyeboc Tou TUMoU int
anaiTeitTal va ival TouAaxioTto 16 bits, enopevwc pnopei va
avanapaoTnoel apiBuouc oTo diaoTnua -21°, 215 = [-32768,
32768) TouAaxiaoTo.

e >1n C unapyouv Tpia €idn akepaiwv, short int, int ka
long int, pe eAaxiora peyedbn 8, 16, 32 bits avTioToixa.

e To akpiBec peyeboc, o€ nolarniAaora Tou LeyeBouc Tou
char, divetal ano Tov TeAeoTn sizeof() pe opioua Tov KABe
TUNo. KaBevacg ano Toug TUNOUC akepaiou Pnopei va opileTal
w¢ signed (npoeniAeypevo) n unsigned.
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AvanapaoTaon kal Eupoc Tipwv

e XapakTnpec <-> char, 1 byte, 8 bits, avanapioTouv 28 = 256 TIHEC
{-Z#bits'l, _2#bits-1 + 1’ ey 2#bits-1 - 1}
e [lpayuaTikoi <-> float rj double

O1 double €xouv peyaAuTepo €UPOC TIHWV KAl HEYAAUTEPN akpiBela
avanapaoTaonc ano Touc float

e Akepalol <-> int

C type Size (bytes) | Lower bound | Upper bound
char 1 — —
unsigned char 1 0 255
short int 2 —32765 + 32767
unsigned short int 2 0 65036
(long) int 4 981 +99% 1
float 4 —3.2x 10%% | +3.2 x 1(F**
double B —1.7 X 1@ | 11,7 x 104302
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[MpayuaTikoi TUnol

e >1n C opilovTal TPEIC TUMOI NPAYUATIKWYV APIOPWV:
- anAng akpipeiac (float),
- 0InANC akpipeiac (double) kai
- ekTeTapevng akpifeiac (long double).

e Mia ogipd apiBUNTIKWV YNPIwV Xwpic KEva, nou
nepiAapBavel Teheia (otn 6€on TNG uNodIaoToANG) CUPBOAICEN
npayuaTikn otabepa Tunou double .

- Mpiv | JETG TNV UNOJIACTOAN MMOPEI va PNV unapyxouv ynaepia.

- O xapaktnpac e n E, av unapxel, akoAouBeital and Tov akepaio
ekBeTN Tou 10 pe TN dUvaun Tou onoiou NoAAanAacialeTal 0 AUECWC
nponyoupevoc Tou e/E apiBuoc:

- Av o apiBuog TeAeiwvel o F N f eival Tunou float - av TeAeiwvel o L
n | eivai Tunou long double .
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Tunoil dedopevwy - float

e Tunog: float (kivnTnc unodiacToANc anAng
akpiBeiac — floating point)
e MgyeOoc: 4 bytes
- Mpa&eic: npocBeon (+), apaipson (-), noA\anAaciacpoc
(*), diaipean (/)
e TiuEC pIac peTaBANTNC TUNOU float unopei va €ivai:
- n.X. 3.01, 110.8, -0.01, kAn.
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Tunoil dedopevwy - double

e Tunog: double (kivnTnc unodiacToAnc dINANG
akpiBeiac — double precision)
- 'I&1o¢ TUNoc pe float aAAa pe peyaAuTepn akpiBeia
— nepiexel OnA. dINAO apiBuo dekadikwv Ynepiwv an’ oTl o
TUNoc float)
e MgyeOoc: 8 bytes
- Mpa&eic: npocBeon (+), apaipson (-), noAA\anAaciacpoc
(*), daipeon (/)
e Tiun piac peTaBANTNC TUNOU double pnopel va
givai;
- n.x 1.045623
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Tunor dedouevwv — char (1/2)

e Tunog: char (xapaktnpac — character)

- AvanapioTa aTopIKoUC XapakKTNPEC

- (A-Z, a-z, 0-9, |@$%&#, €101k cUuBoAa \n, KAM.)
e MgyeOoc: 1 byte
o KUPIOAEKTIKEC TINEC EOWKAEIOVTAI GE JOVOUC

anooTpopouc,n.x.

- A A, o, v R AN, T\, A\ KTA
- Char Xa/’akt//'as,
- Xxaraktiras = A7,

B
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Tunor dedouevwv — char (2/2)

e KaBe xapakTnpac avTioToIxei o' eva Povadiko
Kwdiko ASCII
e OI YapakTnNpeC anoBnKeUovTdl, KUPIOAEKTIKA, OTN
VNN wc apiduoi.
- 2uvnobwc epunvevovTal wc ASCII xapakTrnpec.
— Oa doupE OTN CUVEXEIA OPWC NEPINTWOEIC MOU Jac ival
XPNOIKO va Touc PeTaxelpi{OpaoTe oav apiBpouc.
e XapakTnpec aAgapntou, ynpiwv, idikoi (\n’,
\t'...)
- —'0" ascii:48, ‘1’ ascii:49,.., ‘9" ascii:57
- —'A" ascii:65, ..., 'Z" ascii:90
- —'a’ ascii:97, ..., 'z ascii:122
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Tunoc¢ xapakTnpa

e Mia petaBAnTn TUNOU Xapaktnpa (char) pe ovoua
n.X. ¢, ONAWVETAl w¢ ENC:
char c;

e O TI|J€C; Nnou PNopei va napa gival evag xapaKTnpaq
CII'IO TO cruvo)\o XapaKTNPWV ™G u)\onomonq auTo
gival oxedov NavtoTe, aA\a OXI UNOXPEWTIKA, TO
ouvoAo ASCII.

e H dnAwon
char ¢ = 'a';
e OpICel psTaB)\nTn TUI'IOU xapaKTnpa LUE OVOUa C Kal
HE OUYKEKpIHEVﬂ apxmn TIUN, TO OTABEPO XapakTnpa
a. ﬂCIDCITﬂDﬂOTE OTI O TEAEUTAIOC NEPIKAEIETAI OF
anoaTpoouc ().
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Tunoc¢ xapakTnpa

e Kanoiol ano Touc XapakTnpeC Tou cuoTnuaToc XpeialovTal
€10IKO cUUBOAIONO Yia va avanapaoTaBouv. MapouaialovTal
oTov lNivaka 2.2, padi Je ToUC YEVIKOUC TPOMOUC
npoodiopiopou (oe dekas€adiko kal okTadiko cuoTnua)
onoloudnnoTe Xapaktnpa. r.x.

char newline = '\n';

char bell = '\a';

char alpha = '"\141'; // alpha = 'a' in ASCII
char Alpha = '"\x61'; // Alpha = 'a' in ASCII

e Xpnoiponoleital wc int . Ztn C npoBAEneTal N YETATPONN OE
int OAwv TwV akEpPaiwv NOCOTNTWVY Nou ugavidovTal o€ pia
EK(ppAON PE TUMNO “HIKPOTEPO” ano int NpoToU EKTEAEGTOUV
Ol NPAEEIC KAl UNOAOYIOTEI N TIMA TNC EKPPACNC.
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node3.html#tab:escape

Tunoc¢ xapakTnpa

\' ATTOOTPOPOC

\" Eicaywyika

\\ AvaTtrodn KABETOC
\a Kouodouvi

\b Alaypapr) XapakTipa
\f AANayN oeAidag
\n AAayn ypapung

\r Carriage return
\t OpidovrTio tab
\v KaTtakopu@o tab
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ASCII table

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char
O 00 kNl 32 20 Space 64 40 @ 98 60O
1 01 Start of heading 33 21 ! 65 41 A 97 61 a
2 02 Startoftext 34 zz2 ¢ 66 42 B 93 62 b
3 03 Endoftext 35 23 # &7 43 C 99 &3 o
4 04 Endoftransmi 3s 24§ g8 44 D 100 64 d
5 05 Enguiry 37 25 % 69 45 E 101 &5 e
6 06 Acknowledge 38 28 & 70 456 F 10z 68 £
707 Audble bel 39 27 ! 7147 G 103 67 o
8 05 Backspace 40 28 72 48 H 104 68 h
9 09 Horizontal tab 41 29 ) 73 49 T 105 69 i
10 04 Line feed 472 ZA * 74 43 J 106 6A 3
11 0B ‘“erticaltak 43 ZB + 75 4B K 107 BB k
12 0OC Form feed 44  z2C 76 4C L 105 s8C 1
13 0D Carriage return 45 2D - 77 4D M 102 6D m
14 0OE Shift out 45 ZE . 78 4E N 110 BE n
15 OF Shiftin 47 2ZF / 79 4F 0O 111 &F o
16 10 Datalink escape 43 30 0O g0 50 F 112 70 ©p
17 11 Device control 1 49 31 1 51 51 o 113 71 o
18 12 Device control 2 50 32 2 82z &2z R 114 72 r
19 13 Device control 3 51 33 3 83 53 &5 115 73 =
20 14 Device cortrol 4 52 34 4 g4 54 T 11 74 ¢
21 15 HMeq. acknowledge 53 35 5 g5 55 U 117 75 u
22 16  Synchronous idle 54 38 6 g6 58 WV 118 76 w
23 17 Endtrans. block 55 37 7 g7 57 W 119 77 w
24 15 Cancel 56 38 8§ g8 58 X 120 78 =
25 19 Endof medium 57 39 89 g9 589 ¥ 121 79 ¥
26 1A  Substitution 53 34 a0 5A 122 7A =
27 1B Escape 59 3B 91 EEB [ 123 7B
28 1C  File separator 60 3C <« 9z 5C % 124 7C |
29 1D  Group separatar 61 3D = 93 5D ] 125 7D}
30 1E Record separator 62 3E = 94 EE * 126 7E ~
31 1F Unit =eparstor 63 3F 7 a5 5F 127 7F O
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ASCII table

Dec Hex Mame Char Ctri-char |Dec Hex Char |Dec Hex Char|Dec Hex Char
i} il Hull WUL CTRL-®@ |32 20 Space |64 40 @ a5 &0
1 1 Start of heading S0H CTRL-&4 3@ 21 1 BS 41 A 97 61 a
2 2 Start of text 5T CTRL-B 34 22 " 66 42 B 98 62 b
3 3 End of text ET¥ CTRL-C 35 23 # 67 42 C 99 a3 C
4 4 Erd of wrmit ECT CTRL-D 36 24 £ 68 44 D 00 64 d
5 5  Enquiry ENGQ CTRL-E |37 25 % B3 45 E 01 65 e
G G Ackrnow edge ACK  CTRL-F 38 26 B JO 45 F 102 66 f
7 7 Bell BEL CTRL-¢ |3 27 ° 71 Dec Hex Char |Dec  Hex Char |Dec Hex Char |Dec Hex Char
B & B ackspace BS CTRL-H |40 28 | 72128 &0 ¢ 160 AD 4 162 co L 224 ED a
8 9  Horizonkta tab HT CTRL-I |#1 29 ) 73129 81 0 161 Al i 193 c1 < 225 E1 3
10 o0& Line feed LF CTRL-] 42 24 ¢ 4130 82 2 162 A2 [\ 194 c2 T 226 E2 r
11 0B ‘ertical tab WT  CTRL-K |43 2B + 75 131 a3 3 163 A3 g 195 c3 F 227 E3 -
12 0C Form feed FF CTRL-L 44 20 76 132 84 a 164 Al i 196 C4 - 228 E4 b3
13 0D Carriage fead CR  CTRL-M |45 2D - 77 133 85 3 165 A5 N 197 c5 + 229 (23 a
14 [0 Shift out S0 CTRL-M |46 2E . 78 134 86 H 166 AB ] 198 6 E 230 €6 M
15 OF Shiftin sl CTRL-O |47 2F 79 135 87 ¢ 167 A7 o 199 c7 2 231 E7 1
16 10 Dataline escape DLE CTRL-P 48 30 0 B0 136 &3 & 168 AB ) 1200 ca E 232 E8 o
17 11 Device contral 1 DCi CTRL-Q |48 31 1 81 137 89 8 169 A9 - 201 ca = 233 E9 c)
18 12 Device contraol 2 pDC2 CTRL-R |50 32 2 82 138 BA & 170 AA - 202 CA i 234 EA 0
19 13 Device contral 3 DC3  CTRL-S a1 33 3 83 138 8B i 171 AB VA 203 CB 5 235 EB )
20 14 Device control 4 DC4 CTRL-T |52 32 4 B4 140 8C i 172 AC A 204 cC E 236 EC o
2l 15 Megacknowedoe MAK CTRL-U |58 (35 5 BS 141 8D i 173 AD | 205 CcD = 237 ED p
22 16 Synchronouside SYN CTRL-V |54 36 6 BE 142 8E A 174 AE < 206 CE 4 238 EE £
23 17 Endof xmit block ETE CTRL-W |55 37 7 87 143 8F A 175 AF > 207 CF 4 239 EF n
24 18 Cancel CAM CTRL-X |56 38 & 23 144 =5 E 176 BO # 208 0o 1 240 FO =
25 19 End of madium EM CTRL-Y |57 30 O B9 145 g1 » 177 81 # 209 D1 B 241 F1 +
26 14 Substtute 58 CTRL-Z 58 34 90 146 92 & 178 82 i 210 D2 - 242 F2 2
27 1B Escape ESC CTRL-[ |59 38 ; o1 147 93 8 179 83 | 211 D3 L 243 F3 <
28 1C  File separator FS CTRL-Y 60 3C < 92 148 94 o 180 B4 4 212 D4 O 244 F4 (
28 1D Group separator G35  CTRL-] 6l 3D = 93 149 a5 d 181 B5 4 213 D5 £ 245 F5 |
20 1€ FRecordseparator RS CTRL-~ |62 3 > 94 150 %5 i 182 B86 i 214 06 - 246 F& -
S IF Unik separstor L5 CTRL- 63 | 3F ? a5 151 97 0 183 B7 2 215 D7 * 247 F7 =
152 i3 ¥ 184 B8 3 216 08 + 248 Fa =
153 9 0 185 B9 3 217 09 4 249 F9
154 9A U 186 8A | 218 DA r 250 FA
155 98 ¢ 187 68 3 219 DB el 251 FB
156 9c £ 188 BC 3 220 DC - 252 FC "
157 9D ¥ 189 BD - 221 DD 1 253 FD #
158 9E Ps 190 BE 4 222 DE | 254 FE -
159 9F f 191 BF 1 1223 DF - |255 FF
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ErmAoyn Tunou Acdopevwv

e ApIBUOC pabnTwv

e Bapoc, Mada

e EpBado, 'Oykoc

e 'Ovopa
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float, double
float, double

char (string)



void

e O TUMNOC void XpnoIPonoIEITal KUpiwe wc TUMNOC ToU
anoTEAEONATOC WIag cuvapTnong yia va dnAwoel OTI
N OUYKEKPILEVN ouvaApTNON OEV ENICTPEPEN
anoTeAEOUA.

e Mnopei enionc va xpnoiponoindei wc Jovadiko
OpIONa JIac ouvapTnong, unodnAwvovTac e autov
TOV EVVAAAKTIKO TPOMO TNV Kevi AioTa opIouaTwy.

e H povn aAM\n xpnon Tou €ivail oTtov Tuno void*
(0eikTnC o€ void ) w¢ dEIKTNC GE AVTIKEIMEVO
AyvwoTou Tunou. Mg auTtn TN Hop®n XPNoIKONoIEiTal
WC TUNOC OPIoPATOC N ENIOTPEPONEVNCG TIUNG
YEVIKEUPEVNC ouvapTnonc.
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MeTaTponec Tunwv — ApIBuNTIKOI TEAEOTEC

e O EKPPACEIC AOINOV £XOUV: HIA TIHNA KAl Eva
TUNO

e T1yiveTal av oTnV £papPoyn Tou Kavova
— ekppaonl « ek@paon2 TeEAeOTNC EkPppaon3

e Ol TUMNOI TNC EKPpaon2 Kai ekppacnc3 sivai

OIApPOPETIKOI;
e l.Y,. X =Yy + z, Onou To Y €ival int kal To z €ival
float

e H «HIKpPOTEPN>» EKPPAOCN HETATPENETAI OTNV
«MHEYAAUTEPN>

e H TeAikN ekppaonl £XEl TOV TUMNO TNC
KMEYAAUTEPNC» EKPPACNC
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MeTaTponec Tunwv

e Exyxwpnoeic TIuNG o€ peTaBANTh d1IAPOPETIKOU TUMOU
- To O€€i uEpOC METATPEMETAI OTOV TUMO TOU APIOTEPOU
HEPOUG

e [TPOBAHMA: n pyerarponn HnopeEi va xavel
ocdoueva/aKpipera

- Int x = 15.0/2.0;
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Mapadeiyua

einta=3.14; //ais 3

o Intx =7/2;

e doubley = 7/2;

e floatz = 7.0/2;

e shortintb = 12121212121.3; // b = ??

e double x = 7;
e doubley = 2;
e double z = x/y;

Axe i
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Pntn MetaTtponn Tunwv

Type casting
PnTn YETATpONn ano eva Tuno PETABANTNC O€ Kanoiov aAAo.
x = (int) y;

YEVIKN HOPPN:
- ekppaonl <- (Tunoc) ekppacn?2

- N &k@pacnl naipver TNV TIKA TNG METATPENOMEVNG TIUAG TNG
eKppaonc2
intsum=2+3+5;

intN = 3;

// Wrong value

double meanl = sum/ N;

/| Correct value

double mean2 = ((double) sum) / N;
double mean2 = (double) sum / N;
double mean2 = (double) (sum / N);
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MeTapAnTeC — Eloaywyn

e Mia nepioxn otn pvnun (RAM) Tou unoAoyioTn
OMNouU PNopoUUE va anobnkeUCOUPE NPOCWPIVA
dedopeva. Kata tn O1apkela EKTEAEONC AuTn N TIKN
unopei va aAAa&el ooec popec Behoupe/xpeialeTal
~ M.X. E&vac METPNTNC, N NAIKIA Tou XpNoTn, KTA

e OI TIHEC NpOEPYOVTAl ANO
~ TO OIOKO
- kanoia povada €100dou (n.X. NANKTPOAOYIO)

- napayovTal Kata Tn OIApKEIa EKTEAECNC TOU
NpOoYPAUHATOG

(B

e
—
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MeTtaBAnTeC — Epunveia

e AnoBnkeuon kal avayvwaon TINwV
e KabBe peraPBAnTn Exel:
- TUMO
e Baoikoi: int, char, float, double
e ueyeboc: 4B, 1B, 4B, 8B (kaBe kuyeAida: 1 Byte)
— E€aptaTal anod To AsiToupylkO cuoTnHa
~ TIUN
- Ovoud
e AVTIOTOIXEI OE GUYKEKPIYEVN OlEUBUVON OTN KVAMN

(e

W
(e
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MeTaBAnTEC — ANAwon

e 2UVTA&N: TUNOC AloTa-HETABANTWYV ;

double miles; double miles, kms;
int count; int count = 0;
double kms; /* apxLrRomoinon nap&AAnda pe dHAwon */

e KabBe peTaBAnTn nou XpnoidonolEiTal o€ KAamnolo
npoypapua xpeialetal va dnAwOEi.

e H dNAwon TNC £XEl WC anoTeAeopa TNV
napaxwpnon HvAUNG yia Tn dnpioupyia Tng.

e O TUNOC (double, int, kTA) TNC peTaBANTNC
npoodiopilel TOV anaIiTOUPEVO XWPO UVAUNC.

B i
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Names

e A name in a C++ program

— Starts with a letter, contains letters, digits, and
underscores (only)
e X, number_of_elements, Fourier_transform, z2
e Not names:
- 12x
- time$to$market
- main line
e Optional: Avoid starting names with underscores: _foo
- those are reserved for implementation and systems entities.
- Users can't define names that are taken as keywords
e E.q.:
- int
- if
- while
- double

)
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Names

e Choose meaningful names

— Abbreviations and acronyms can confuse people
e mtbf, TLA, myw, nbv
— Short names can be meaningful
e when used conventionally:
- X is a local variable
- 11is a loop index

- Don't use overly long names
e Ok:

- partial_sum
element_count
staple_partition

e Too long:

- the_number_of_elements
remaining_free_slots_in_the_symbol_table

Lo MPOYPOUNOTIOUAS



Simple arithmetic

int main()

{

cout << "please enter a floating-point number: "; // prompt for a number
double n; [ | floating-point variable

cin >> n;
cout << "n=="<<n
<<"\nn+1 =="<< n+1 // '|In"means "a newline”
<< "\nthree times n == " << 3*n
<< "\ntwicen ==" << n+n
<< "\nn squared == " << n*n
<< "\nhalfof n ==" << n/2
<< "\nsquarerootof n == " << sqrt(n) [/ /ibrary function
<< endl; [ | another name for newline

& MpoypapuaTiopoe



A simple computation

int main() /| inch to cm conversion

{

const double cm_per_inch = 2.54; [/ number of centimeters per
inch
int length = 1; || length in inches
while (length !'= 0) || length == 0 is used to exit the program
{ /| a compound statement (a block)

cout << "Please enter a length in inches: “;

cin >> length;

cout << length << "in. ="

<< cm_per_inch*length << "cm.\n";

h

e A while-statement repeatedly executes until its condition becomes false

Lo MPOYPOUNOTIOUAS



MeTaBAnTeC — ANAWON

TOTTOC ovopa. T,
( / (d1eVBVVGEN)

*Int count;
0

count = 137; 98760060]

count = count + 142;

D,
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MeTaBANTEC

int number_of_steps = 39;
double flying_time = 3.5;
char decimal_point=".";
string name = "Annemarie";
bool tap_on = true;

& MpoypaupaTIoNOg

// int for integers

// double for floating-point numbers
// char for individual characters

// string for character strings

// bool for logical variables



MeTaBAnTEC — ANAwon

/l read name and age
int main()

{

cout << "Please enter your first name and age\n";

string first_name;  //string variable

int age; // integer variable

cin >> first_name;  //read a string

cin >> age; // read an integer

cout << "Hello, " << first_name << " (age " << age << ")\n";
}

D,
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MeTaBAnTEC — Xpnon

e Mia pyeraPBAnTn npenel va dnAwBel npiv
XpNOoIKOonoINoOEi

e Eav n peraBAnTn BpiokeTal oTa apioTEPA TOU
TeEAeOTN avabeonc (=), N TIUN TOU ANOTEAECUATOC
TNG EKPpaonc ota OeEId Tou TEAEOTN avabeonc
anoBnkeueTal otn dleUBuvon TNG HETABANTNC.
ANMNIWC XpNoIYonoIEiTal N TIUN TNC HETABANTAC
- kms = KMS_PER_MILE * miles;

7 Yav
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MeTaBANTEC

e «Enwvupec» BeoeIC uvNUNG
e >Tn C OAec o1 petaBANTEC Npenel va dnAwvovTal
e AnAwOoeIC:
- TUMNOC OVOoud;
— int myfirstvariable;
e Initialization: int myFirstVariable = 6;
e ANAWOEIC NOAWV PETABANTWV PE KOPUA
- intxy =0,z=-1;

w9 [Mpoypappartiopog



Ovopata MetaBAnTwv

e AnoTeAouvTal ano AATivika ypaupata (a-z,A-Z), apibunTika

L|JI”|(|)iCI (0'9), Kal underscore (_) Ovopata nou apyidouv Pe underscore €ival
nmoavo va xpnoigonoiouvTal ano Tov compiler.

— ZEKIVOUV aT1TO YPAUUA ] KAl JTTOPOUV OTN CUVEXEIQ VA TTEPIEXOUV KAl
apiOuouc (A.x. myVar_1 int)

e Kepalaia kai neda ypaupara eivar OlaPopeETIKG.
— case sensitive (A.x. varl, Varl)
e Aev EMITPENETAI N XPNON TwV Npokabopiopevwv Ae€swv Tne C
Mn anodekTa ovoudara:
ena lathos onoma, pali_latho$, 1234gwer, delete, .onoma+

AnodskTd ovoudara:
timi, valuel2, ena_onoma_me_poly_megalo_mikos, sqrt, Delete

"";53
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OvopartoAoyia yia otafepwy, PeTaBANTwV Kai
ouUVapTNOEWV

e AnoTeAouvTal ano ypauuata Tou ayyAikou aA@apnTou (a...z,
A...2), yneia (0...9) kal underscores ( _ ).

Ae ynopei va apyidouv pe ynio.

>UMBoAa onwc &, #, $ Osv emiTpenovTal.

To ovopa piac petaBANTAC Oev NEPIEXEI KEVO

Asopeupeveg AeEsiG (Oa eEnynBouv apyoTepa) O€ PNOPoUV
va Xpnoipgonoinbouv w¢ ovouaoies yia KaTtl aAAo.

e Ovopaaoiec nou opifovTal o Kanoia ano TIC BACIKEC
BIBAI0BNKeC 0ev npenel va EavaopifovTal (ny printf())

GOOD BAD RESERVED
KMS_PER_MILE 1Letter double
miles one new printf

kms new-fn scanf

(o

.
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Tunolr MeTaPAnTwv kKal Ekppacewv

e Kai ol yetaBAnTEC aAAG Kal 01 EKPPACEIC EXOUV €va TUMNO
OcOOUEVWV
e TUNOC PETABANTWV OE Tpia HEPN:
- Mégpoc npwTo: signed, unsigned, TinoTa
- Mégpog deuTepo: long 1 short ) TinoTa
— Méepoc TpiTo: char, int, float, double
e To TeEAEUTAIO €ival TO YOVO ANAPAiTNTO YIa va dnAwaoel TUMNO

e Agev divouv 0Aol oI cuvdUACHOI CUVTAKTIKA OWOTEC ONAWOEIC
- intx;
- long int x;
— long float x;
— unsigned char x;

&%) NpoypapuaTiopée



Tunoc MeTaBAnTwV Kal ZTabepwv

e [10OOTNTEC NOU EXOUV YVWOTN APXIKN TI|JI'] Kal Ogv
alMalouv o€ OAn TNV €KTENEOT TOU NPOYPAPHATOC.

e O TUNOC pIac YeTaBANTNC O€ UIa EKPPAcn €ival o
TUNOC PE TNV onoia TNV dNAWVOULE
e O TUNOC piac otabepac ival
- 2TaBepa xapakTnpa
e X' -> peraTponn oTov avTioToixo akepaio ASCII
- Akepaia (n.x., 1234)
e int, long int, unsigned long int, onoia Tov Xwpael
e 1234U -> unsigned int ] unsigned long int
e 1234L -> long int ) unsigned long int
~ 21aBepa KIvNTNC UNodIaoTOANG
e 0.1234 -> double
e 0.1234f -> float
¥
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MeTaBANTEC

e O1 yeTaBANTEC YNopel va sivai:
- TonIKeC: £xe€l NpOOPaAcN O€ AUTEC JOVO N
ouvapTnon oTnVv onoia £xouv dNAWOEI.

e MOAIC 0AOKANPWOBEI N EKTEAEOT TNC oUVAPTNONG N
HETAPBANTN «XaveTam

— Kaeo)\lksq £XOUV NMpOoPaocn O€ AUTEC o)\sq Ol
ouUVapTNOEIC Nou BpiokovTal oTo I0I0 APXEIo

e AlaTnpouvTal KaTa TNV EKTEAECT TOU
NpPOYPAMHATOG
e [Ipoocoxn OTN Xprnon Touc.

«i;\'q MpoyPaUNATIOUOC



KaBoAikec (global) kai Tonikeg peraBAntec (local)

double sum; // global

int nextOfX(int x)
{
X=X+1;
sum = sum+1;
return Xx;

}

int main()
{
intx=0; //local
sum = 0;
X = nextOfX(0);
X = nextOfX(x);

§78 TR
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>TaTIKEC MeTABANTEC

e O1 peTaBAnTEC UNOPEI va ivai:
- TonIKEG: uia |.|ovo ouvapTnon XpnoIUOnoIEl TNV
LUETAPBANTN Nou Npenel va Tnv BupaTal YETA&U
dIaPOPETIKWV KANoEwV. Moialouv HE TIG KCI@O)\IKE(;

LETABANTEC aAAG HETN dlaPopa Nwc O «XAvovTar» PETA
TO TEAOC TNC oUVAPTNONC.

- KaOBoAIKEG: sva HIKpO oUVOAO cmo ouvVapTNOEIC
XPNOIUOMNOIEI TNV psTaB)\nTn, OnoTE N LETABANTN
6n)\wvsTcu oav OTCITIKn Kal ONEC QUTEG Ol CUVAPTNOEIC
unaivouv oTo idlo apxeio

e ApYIKOMoinon oTnv apxn Tnc EKTEAECNC TOU

NPOYPAHHATOC
— static int x=8;

SL—"
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Literals («KupIOAEKTIKES» TIMEC)

e A value written exactly as it's meant to be
interpreted.

- Inx = 3, x is a variable, and 3 is a literal.
e Literals are of any of the basic data types like /.e
Integer, float, character or string.

- Constants are names for literals, converted eventually to
literals by the preprocessor. A literal is not a name but the
actual value.

e Literals are treated like regular variables except
that their values cannot be modified.

&

-
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>TaBepec — Eloaywyn

e OOnyia npoc¢ Tov NPoeneEepyaaTn.

- AkoAouBouUv TIC 00NYIEC NPOC TOV NMPOENEEEPYADTN) YIA EVOWUATWON
BiIBAI0BNKWV.

e >TABEPEC EXOUV:
- TN
- Ovoua, ox1 OpwG dievbuvon
- MeTayAwTTIOTNC aVTIKABIOTA TO OVOMa WE TNV TIUN
e H yxpnon otabepwv
- Au&avel Tnv avayvwaoiuoTNTa Tou NPoypauuaToq
— AIEUKOAUVEI TPOMNOMOINCEIC
e Mia oTaBepa npenel va dnAwBei oTnv apxn Tou
npoypAupaToc NPIv Xpnoiuonoinosi
e AE pnopei va aA\a&el Tipn kata tn OIapKeEIa EKTEAEONC EVOC
npoypaupaToc.

Lo MPOYPOUNOTIOUAS



>TaBEPEC NOOOTNTEC

e O compiler va pnopei va npoPei o BeATIOTONOINON TOU KWAIKA Kal,
TAUTOXPOVA, VA UMOPEI Va pag €100MoINcel av kata Aabog npoonaencoups

va usTaﬁa)\ouus OTO NPOYpPANMa TNV TIUN NOCOTNTAC NOU AoyiKa gival
OTaespn

e Kaho EIVCII va xpnolponmouvml OUMBOAIKEG OTABEPEG YIA VA ANOPEVYETA
n xpnon “payikwv apiBpwv” oTov Kwdika, akAa oTabepwv yia Tnv
avayvwolgoTnTa Tou.

e KaBioTaral duokoAn n ahhayr/evnuepwon TnG Kabwg Npenel va
avayvwpIoTEi Kal va TporonoinBei o€ 0Aa Ta onpueia Tou Kwdika nou
eugaviderat.

e H dnAwon TETOIaC NOCOTNTAC ViveTal Pe NoAAanAoUc TPOMouC.

Lo MPOYPOUNOTIOUAS



>TaBepec NoooTNTEC (consts)

e H drjAwon TETOIAG NOOOTNTAG YIVETAI XPNOILONOIWVTAG TNV
npokaBoplopevn AEEnN const Kal CUVOOEUETAl UNOXPEWTIKA HE anodoon

TNG apXIKNG (Kar HOVIUNG) TIUNG:
e double const pi = 3.141592653589793;
e int const maximum = 100;
e € MOCOTNTEG NOU £XOUV dNAWBEI WG const dev UNOpPEi va yivel avabeon

TIKNG.
e XPNOIYEG YIa TN NAWON OPICUATWYV EI00O0U OE GUVAPTAOEIG. ACPAAEIa
oTn xpnon kKwOIKa ano TpITOUQ

e Aev ynopw va xpnoiponoinow w¢ JetaBAntn (compilation error)

Bk
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AvaBeon oTov NposneEepyaoTn

e Mpoene&epyaoTng = preprocessor
e Define — Const — Include

Zdefine <macro> <replacement name>
#define N 1000

#define Pi 3.14159

- Opiletal oTnv apxn kabs npoypauuaToC Kal JNopei va Xpnoiponoinbei ot
OAO TO NPoypappua.

- To Pi 6a avtikataoTabsi ano Tov 3.14159 oTto npwTo Bripa Tou compilation
(preprocessing)

#define FALSE 0O
#define TRUE !'FALSE
int consta = 1;
- opilel j1a oTaBepa — dev pnopei va aAAda&el TIHN
BiBA1068nkec ano oraBepec!

& Npoypappanopcs



>TaBepec — AnAwon

e JUvTaln: #define ovopacia Tign

#define PI 3.1453

#define FALSE O

define TRUE 1

define KMS PER MILE 1.609

B
e
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A) EvToAec npoc Tov nposne€epyaotn (1/3)

e OI MIO KOIVEC EVTOAEC OTOV NPOeneEepyanTn :
- #include, yia evowpatwon BiBAI0BNKNG
- #define, yia dnAwon oTabepac

e AidovTal NavTa Pe Xpnon Tou cuuPoAiou #

e OI eVTOAEC TOU NPOENEEEPYAOTN UETATPEMNOUV TO
KEIUEVO TOU npoypaupaTog (kwdika) npiv
napadobei OTov JETAPPACTN

w9 [poypauuaTiopdg



A) EvToAec npoc Tov nposneepyaotn (2/3)

e H evtoAn: #include

~ Xpnoigonoleital yia evowpatwon PiBAI0ONKwv oTov
nnyaio KwoIka.

- Mia BiBAI0BNkN (library file) €ival pia cuA\oyn XpNoiIpwv
OUVAPTNOEWV Kal oTadBEPWV.
e JUvTaén: #include <standard library file>

- M.X.:
e #include <iostream>
e #include <math.h>

— unapyouv noAAec diabeaipec C++ BiBAIOBNKEC

-
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A) EvToAec npoc Tov npoeneEepyaotn (3/3)

e EvowpdaTwon eNITpENEl TN XpNon CuvapTNOEwWV Kal
oTabepwv pIac PIBAIOBNKNC oToV NNyaio KwOIKA.

e [Mapadeiyyara:

- H BiBAI0BNkN iostream.h nepiexel, avapeoa o alAq, TIC
ouvapTtnoeic cout(), yia ekTUNWON NANPOPOPIWY, KAl
cin(), yia eiodoxn nAnpogpopiwv, Kabwc €nionc OAn Tn
AEITOUPYIKOTNTA YIa avayvwon / ypa®n nAnpopopiwv e
apxeia.

e H BiBAI0BNKN math.h nepiexel diapopec

LHaBNUATIKEC GUVAPTHOEIC.
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Static variables

void a()
{

static int staticVariable = 500; /* mono thn prwth fora*/
staticVariable++;
printf( “%d\n”, staticVariable);

Output
501
502
503

i3]

©
.
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Ap1BunTIKEC EKPPAoEIC

e JUVTaéN:aTbnNTa
- T €ival o TeEAeoTNG (operator)
- a, b eival reAeoTaiol (operands)

e TeAeoTaiol pnopei va eivai
_ >TaBepéc (n.x. KMS_PER_MILE * miles)
- MetapBAnTec (nx.c=a + b)
- KAon ouvaptnonc nou €nioTpEPEl apiBuo
e (n.x c = sum(a,b) + sum(b,a) )
- 'Ekppaon (xpnon napevecewv)

-
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ApIBUNTIKOI TEAEOTEC

‘Ovopa TeAeoTNC
[Mpocbeon +
Agaipeon -
[MoA/opoC *
Algipeon /

YnoAoino %

"&¥% Mpoypauparioudg

Napadeiypa

numl + num2
initial - spent
age * 6

sum / count
m % n



YnoAoino (modulo) %

e H ekppaon m % n €NIOTPEPEI TO UNOAOINO TNG
dIaipeECNC TOU M JE TO N.

e To modulo €ival akepaloc TEAEOTNC - Kail o1 ®Uo
TEAEOTAIOI NPENEI va gival akEpaiol (n/kai
TUNou char).

® .X .
- 17% 5 =2
-6%3=0
-9%2=1

-5%8=5
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Akepaia diaipeon

e Eav kai o1 dUo TeAeoTaiol €ival akepaiol TOTE Ba
NAPETE AKEPAIO WC anavTnon. To Oekadiko TUNUA
anoppinTeTaAl. n.x. :

~17/5=3
~4/3=1
~35/9=3

e Eav evac ek Twv duo TeAeoTaiwv ival float (N
double) 6a napete float (kal avTioToixa double) wc
anoTeAeoua. n.x.

- 4.0/ 3 - 1.333333
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Alaipeon pe 10 0

e Aev opiletal diaipeon pe 0 oTa padnuaTika.

e Av eniTpeyeTe diaipeon Pe To 0 0€ Eva npoypapua
Oa npokAnBsi opaAua n Ba AaBeTe w¢ anoTeAECTUA
To NaN (Not a Number).

- Avaloya pe To NpoypapuaTioTIKO nepiBaiiov, H
EKTENEON TOU NPOYpANMATOC Ba TEPUATIOTEI ANOTOUA —
runtime error

e Oa Laboulie apyoTeEDA MwWc va arnoPEVYOULIE T1)
oraipeon e 1o 0

«i;\'q MpoyPaUNATIOUOC




TeheoTnc Avabeonc (=)

e JUvVTa&N: HETABANTN = EKPPACN;
e lMapadeiypaTa:

- area = PI * radius * radius;

- count = count + 1;

- new_number = old_number;

- average = total / count;

e H Tiyn TOoU anoTeAeouaTog TNG EKppaocnc ota de€ia
TOU TeAeoTn avabeonc anobnkeueTal otn dieubuvon

TNG HETABANTNG

P78 T
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Tunoc 'Ekppacnc

e OpileTal ano Toug TUMNOUC TWV TEAEOTEWV
— char, int, float, double

e int Tint int 5/2 2

e double T double double 5.0/2.0 2.5
e int T double double 5/2.0 2.5
e double T int double 5.0/2 2.5
e int T char int 5+'a’ 102

Ascii:97

Axe i
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MeTaTponn Tunwv

e AuTOpaTn HETATPONN

- 2e avaBeon (autopaTta) n Tiun ota Og€ia Tou =
LUETATPENETAl OTOV TUMO TNC METABANTNC OTa aploTEPA

TOU =
— intx = 3.14; /* 3 %/
- float x = (2/3); /* 0.0 */
e PnTn Merarponn (Casting)
- float x = (float) 2/3; /*2.0/3, 2.0/3.0, 0.66666 */

- float x = (float) (2/3); /* 0.0 */

-
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ApIBUNTIKOI TEAEOTEC

e Movadiaiol +,- :

- ApwvTac o€ eva apiBuo a pac divouv Tov id1o apiBuo n Tov
avTiBeTO TOU avTioTOIXA.

e Auadikoi +,-,* :

- ApwvTac peTa&u duo apiBuwv a,b pac divouv To abpoioua,
TN O1apopd Kal TO YIVOUEVO TOUC avTioToIXd.

e Auadikoc / yeta&u npaypaTikwy a,b:
- Oivel To Aoyo a/b.
e Auadikoi /,% peTa&u akepaiwv
~ Oivouv To NNAiKo kai To unoAoino Tn¢ d1aipeong avTioToIxd.

[To00€EETE OT1 OV UNApXEl TEAEOTNC yia UWwwon o€ ouvaun.

AT
e
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TeAeotec — NpoTepaioTnTa Npdcewy

== (I061nT0Q), != (aviocoTNTQ), <, >, <=, >=
' (6x1), && yia Aoyikd KAI (AND), || yia Aoyikd H (OR)
[Mp6obeon — Agaipeon : + -
[MoANopog — Alaipeon :* /

— double x =5/2; IIx=2.0

—~ doubley =5.0/2; IIx=2.5
e YTroAoitro diaipeong : %

- intx=5% 2; IIx=1

e 2&Ipd TWV TTPACEWV:

1.()

2.
3. * | % (a1Té apioTePd TTPOC Ta OECIA)
4. + - (a1Té apioTePd TTPOC Ta OECIA)
B.<<=>=>
6. == I=
e Emotpépouv 1 (AAHOEZ) A 0 (WEYAEZ)
ints=(x==1) || (x == 2); 0| X >X
ints=1(x==1) && (x == 2); 0|X ->1
ints =1+((x ==1) || (x = 2))*2; 0&& X->0
10 && X -> X
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A\oYIKOI TEAEOTEC

== iO'O ' = AV|OO
> HEYAAUTEPO < MIKpOTEPO
>=  peyaAUTEPO N I00 <= MIKPOTEPO 1) i00

To anoTeEAeoa TNG OUYKPIONG €ival AOYIKN MOCOTNTA KAl ENOPEVWC EXEI TIUN
true n false . N.x. T0 3.0>2.0 €ival true svw 10 2!=1+1 €ival false . Oi
apIBUNTIKOI TEAEOTEC £XOUV PEYAAUTEPN NPOTEPAIOTNTA AMNO TOUC OXECIAKOUC.
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A\oYIKOI TEAEOTEC

[la TN ouvoeon AoyIKwV eKppacewVv N C NapeXEl TOUG AOYIKOUC TEAEOTEC
I (NOT), && (AND), | | (OR)

O1 TeAeoTe && Kkal || dpouv HETAEU dUO AQYIKWV MOCOTATWV I '
EKPPACEWYV Kal OXNUATICOUV HIa vea AOYIKN NOGOTNTA EVW O TEAEOTNG !
Opa o€ pia:
O TeheoTnG ! dpa oTn AOYIKN EKPPacT Nou Tov akoAouBei kal TNG aAAaCel
TNV TIMA:

To ! (4 > 3) cival false

To ! (4 < 3) sival true
H Aoyikn ékppaon nou oxnuaTifeTar ouvdEoVTag dUo EKPPACTEIG E TOV
TeAeoTn && €xel TIUN true povo av kai ol 0UO NOOoOTNTEG Eival true . 2
aA\n nepintTwon eivail false :

To (4 > 3) && (3.0 > 2.0) sival true

To (4 < 3) && (3.0 > 2.0) sival false
O TeheoTnG || pETAEU BUO AOYIKWV EKPPACEWV og(r]uaTngl Hia vEa
noooTNTA WE TIUN true av €oTw kal pia and Ti¢ duo NoodTNTEC €ival true
aA\wg eival false :

To (4 > 3) || (3.0 < 2.0) ival true
To (4 < 3) || (3.0 < 2.0) €ival false
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A\oYIKOI TEAEOTEC

e Mia ekppacn Pe OXECIAKOUC N AoyIkoug TeAeoTeC TNG C, Unopei va
avaTedei oe peTafAnTeC TUNOU int :

int a =3==2;

iIntb=((>0)&& (i <max));

e AcC avapepoupE 8600 £va ONUavTIKo xapaKTnplleo ™NcC: o uno)\oylouoc;
TWV AOYIKWV EKPPACEWV HE esus)\lwéslq TUNOUC eKTEAEITAI ANO ap|0‘rspa
npoc Ta 0e€1a kal oTaPaTa oTav £xel NpoadloploTei N TeAIKN TIUN (short-
circuit evaluation). MM.x. oTnv €k@paon

e (i<0)]l(i>max)av loxvel i < 0 TOTE N cuvo)\lKn sK(ppaon eival true
astapTr]Ta ano Tn deuTePN ouvenkn, N onoia dev unoAoyileTal. Avaioya,
OTNV €KPPaon

e (i <0)&&(i > max)avi>= 0 TOTE N CUVOAIKN £kppacn eivai false kal
dev unoMoyileTal To i > max .

7o )(a,oa/(mp/owl(o auTo &ival 0/7,UGVT/K0 Kabwc 1o r,un,ua TG Ao y//(nq
EK(ppaanq rou napa/lansra/ ,U/70,0£/ va riepi/ ayﬁavs/ KAnon ouvdpTnong Le
LIEYAAEC anaiTriOeIC O€ XPOVO EKTEAEONC 1 LIVILIN.
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TeAeoTec povadiaiac au&nonc / Heiwonc

o I++; (I--;) . MeTOOEPaTIKOI (POstfix)

o ++i; (--I;) . TTpoBeuarTikoi (prefix)

e H au¢non/uciwon cupBaiver Tpiv (yia
TTPOOEPATIKOUC)/UETA (VIO JETABEUATIKOUG) TNV
XPNOo1PoTToiNoN TNG TIUNG

e Av uIa EK@pacon £Xel TTOAAATTAG ++ capTaTal
QTTO TOV PJETAYAWTTIOTN

® X = |++;
® X =++I;
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TeAEOTEC AVTIKATAOTAONC

e (kppaon1 teEAeCTNC= EKPPAON2

o | +=2;

@ X* =y + 2;

AR i
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=1+ 2;

o&ecia mpog apiotepall

X=X*(y+2)




Mapadeiyua

eb=-a+c
~ 1000UVANEl JE
ea =a-1;
eb=a+c¢
e sVWTO b =a-- + c;
~ 1000UVANEl JE
eb=a+c¢
ea =a1;

i3l

.
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Bit operations

e bitwise AND &
e bitwise XOR ~
e bitwise OR |

e [oia n diapopa Twv (A|B) kai (A]|B) onou, £oTw A

kal B duo akepaior;
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I/O, File, and Preprocessing

e An in-depth review of stream input/output
e File handling in C++

e C++ preprocessing

) i
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IO Stream Library

e <jostream> -- basic I/O
e <jomanip> -- formatted I/0O
o <fstream> -- file

e Take a look of iostream.h

Ak i
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The Input and Output Objects

When including iostream.h in a program, you are
including a file that contains the definition for a derived
class named 10stream

The grandparent base class from which iostream is
derived is named 10S
The istream and ostream classes are both derived from ios

-
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The Input and Output Objects

e The istream class

- Handles input and includes a definition of the extraction
operator >>

e The ostream class

- Handles output and includes a definition of the insertion
operator <<

e The iostream class provides a working example of
multiple inheritance
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Stream I/0O Classes

iIos
N

istream ostream
/ iostream \
ifstream ofstream
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Standard Stream Objects

e cin — istream class, "“tied to” (connected to) the standard
input device (keyboard)

e cout — ostream class, "“tied to” standard output device
e cerr — ostream class, standard error output, unbuffered
e clog — ostream class, also to standard error, buffered

i3]

©
.

¥ [lpoypaupatiopog



<< and >> Overloaded Operators

e cout << A; // type need not specify
e [compare with printf("%d"”, A);]

e cout << A << B; // cascading
e cout << endl; // newline
e cout << flush; // forced buffer flush

B i
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Put and Get Member Functions

e cout.put(‘A’"); // print a single char
e cin.get( ); // get a single char
e cin.getline(buffer, SIZE);

// read a line of characters
e cin.eof(); // test for end-of-file

(r»\;"'? ;
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Unformatted I/0

e cout.write(buffer, SIZE)
e cin.read(buffer, SIZE)

e The memory contents pointed by buffer is
read/write.

e In formatted I/O, contents are translated into
printable ASCII sequence

B i
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Printing in Other Bases

cout << n;

cout << hex << n;

cout << dec << n;

cout << oct << n;

cout << setbase(10) << n;

Axe i
w9 [Mpoypappartiopog



Format States

e setiosflag(iso::.5)

e Where S can be skipws, left, right, dec, oct,
showpoint, uppercase, fixed etc.

Axe i
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Write in a File

e #include <iostream>

e #include <fstream>

o

e oOfstream fileobj(“'f.dat”, ios::out); // create output file object
e fileobj << data; // output to file

e ofstream is derived class from ostream
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Read in a File

#include <iostream>
#include <fstream>

ifstream fileobj(“'f.dat”, ios::in); // create input file
object

e fileobj >> data; // read from file

e ifstream is derived class of istream

(e

©
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Open and Close File

e Using scope rule e EXxplicit open and close
{ ofstream myfile;
ofstream myfile(“dat.d”, myfile.open(“dat.d”, ios::out);
jos::out); myfile << x;
myfile << Xx; myfile.close();

}

Ak
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Using cin and cout Objects

e
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istream Member Functions

e In C++, the easiest way to read in a character is to
use cin with the extraction operator

- The extraction operator is actually an overloaded function
named operator>>()

- Another member function of the istream class is get()

Bl
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#include<iostream.h>
void main()
{
char letter;
cout<<"Please enter a character: ";
cin>>letter;
cout<<"The letter iIs "<<letter<<endl;

h
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istream Member Functions

e One difference between the extraction function
operator >>() and the get() function:

- The operator>>() will bypass all whitespace characters
(blanks and tabs)

- The get() function will accept whitespace characters into
the variable arguments

-
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#include<iostream.h>

void main()

{ char first, middle, last;
cout<<"Please enter the first: ";
cin.get(first);
cout<<"Please enter the middle: ";
cin.get(middle).get(last);
cout<<"The first is "<<first<<endl;
cout<<"The middle is "<<middle<<end|;
cout<<"The last is "<<last<<endl;
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istream Member Functions

e Most compilers overload get() so that in addition to
taking a character reference as an argument, it can
also take no argument

e They get() function is also overloaded so that it can
take two or three arguments
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#include<iostream.h>
void main()
{
char userName[20];
cout<<"Enter your name: "
cin.get(userName,10);
cout<<"Hello, "<<userName<<endl;

¥
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istream Member Functions

e As an alternative to using an extra call to get(), you
can include another istream member, getline()

e The getline () function

- Reads a line of text until it reaches either the length used
as the second argument or the character used as the third
argument

Istream &getline(char *str, int len, char c="\n’);

(e
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#include<iostream.h>
void main()

{

char first[ 2], last[2];

cout<<"Enter your first initial ";
cin.getline(first,2).get();

cout<<"Enter your last initial ";

cin.getline(last,2);

cout<<"Your initials are "<<first<<" "<<last<<endl;

h
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ostream Member Functions

e ostream has many member functions which can help
to output in different format

e Format flags or state flags
- Arguments that determine the state of the cout object

- All of the format flags begin with i0s::
e Recall that :: is the scope resolution operator

Bl

.
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Commonly Used Format Flags

e i0s::left—left justifies output within the field size

e i0s::right—right-justifies output within the field size
e |0S::dec—formats numbers in decimal base

e i0S::hex—formats numbers in hexadecimal base

P78 T
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Commonly Used Format Flags

e i0S::oct—formats numbers in octal
e i0s::showpos—inserts a + before positive numbers

e |0S::showpoint—causes the decimal point and six
decimal positions to display for all floating-point
numbers

ﬂ',::\.. B
g .
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ostream Member Functions

e The setf() function
- Takes arguments to set the bits of cout

e The unsetf() function
-~ Can be used to deselect the bit

e You may combine format flags using the bitwise OR
operator (|)

e You can change the output field width with the
width() member function
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#include<iostream.h>
void main()
{
double price=4.6;
cout.setf(ios::showpos | ios::dec| ios::showpoint);
cout<<price<<endl;;
int item=5;
cout.width(5);
cout<<item<<endl;

int x;

cout.width(10),

for(x=0;x<3;x++)
cout<<x<<endl;

B ,
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for(x=0;x<3;++Xx)

{
cout.width(10);

cout<<x<<endl;

¥

cout.precision(4);
cout<<12.5432<<endl;

BE .
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Manipulator Functions

e Manipulator function
- Used to manipulate, or change, the state of the cout object

e Any output manipulator function you create should take
as an argument an instance of ostream as a reference

e It should return the same input argument

(e
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{

#include<iostream.h>
void main()

double amountMoney=343.43;
cout<<'s’;
cout.setf(ios::dec|ios::showpoint);
cout.width(8);
cout<<amountMoney<<endl;

D,
FA2D (DR
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Now let's create manipulator function.
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Manipulator Functions

e A flush operator
— Flushes the stream without sending a newline character

e An ends operator
- Sends a null (or space) character rather than a newline

B
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Manipulator Functions

e The setprecision() manipulator
- Allows you to specify the number of decimals that will print

e The setw() function
- Allows you to set width of a field for output

W
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Manipulator Functions

e The setiosflags() and resetiosflags() perform
several manipulations each, depending on the flags
received as arguments
- The setiosflags() manipulator

e Turns on bits of code for the attributes named as arguments
— The resetiosflags() manipulator
e Turns off those bits of code

Lol
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Manipulator Functions

e The function omanip

- Handles the task of passing both the address of the stream and
the argument itself to a function

— Defined in the file iomanip.h
— Older C++ compilers may not support the use of omanip

. n\— )
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ostream& currency(ostream &s)

{
cout<<'s’;
cout.setf(ios::dec|ios::showpoint);
cout.width(8);
return s;

h

double amountMoney=343.43;
cout<<currency<<amountMoney;
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#include<iostream.h>
#include<iomanip.h>
void main()

{
cout<<setprecision(2)<<0.88<<endi;
cout<<setprecision(5)<<34.5435<<endl;

¥
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cout<<setw(5);
cout<<s;

cout<<setw(10);
cout<<'GY;

cout<<setw(7)<<setiosflags(ios::hex|ios::left)<<24);

A ,
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File Input and Output
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Simple File Output

e You have used a descendant of the ios class, ostream,
and its descendant iostream to produce all sorts of
screen output

e In C++, when you write to a file rather than the screen,
you use a class named fstream
— Like ostream, it is ultimately derived from ios

e
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Simple File Output

MpoypaupaTIoNOg

108
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fstreambase

istream ostream

e ]

ifstream ofstream jostream

——

fstream




Simple File Output

e The fstream class is defined in the fstream.h file, which
must be included in any C++ program that writes to or
reads from a disk

e When performing standard screen output, use cout, an
object that is a member of the ostream class that has
already been instantiated

e To perform file output, instantiate your own member of the
ofstream class
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Simple File Output

e Instantiate an ostream output file object as you do
any other object - By calling its constructor

e When you call an ofstream constructor, you can use
a filename as an argument

ofstream outFile(*'data.txt");
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Simple File Output

e If you don't provide a filename as an argument when
instantiating an ofstream object, the no file is opened

e You can explicitly open the file later with the open()
member function

e Whether you open a file with the constructor or with an
explicit open() call, you may add a second argument after the
filename to indicate file modes

-
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Simple File Output

e i0S::app means append the file
e i0s::ate means position the file

e |0S::nocreate means the file must exist, otherwise
the open fails

e j0s::noreplace means the file must not exist,
otherwise the open fails
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ofstream outFile;
outFile.open("data.txt);

ofstream out("'data.txt", 10s::nocreate);

rf(out if(lout)
cout<<"File opened"; cout<<"fails!™:

If(out.good() if(lout.good()
cout<<"File opened"; cout<<"fails"

If (Tout.fail()) if (out.fail())
cout<<"File opened"; cout<<"fails"
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Once you have out as open object, you can use
It to save your data into the file. For example

out<<"This Is going to the disk";

You can use close function to close the file

out.close();
or use destructor to close
out.~ofstream();
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Simple File Output

e To read from within a program, you can create an
object that is an instantiation of the ifstream class
e When declaring an ifstream object:

- Pass a filename to the object’s constructor and the file
opens

Bl
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Simple File Output

e The name of the ifstream object you instantiate can
be any legal C++ identifier

e The ifstream class uses the get() member function to
access file data

e When an ifstream object goes out of scope, the file
is closed automatically
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Ifstream someData("'data.txt™);

char aChar;
someData.get(aChar);

while(someData)

{

someData.get(aChar);
cout<<aChar:;

}
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Simple File Output
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#include<fstream.h>
void main()

{

char recordIn[40];
Ifstream fileln(*'people.dat");
if(fileln)

cout<<"file is opened.";
while(fileln)

{
fileln.getline(recordin,40);

cout<<recordln<<endl:

f“:‘\“‘sé
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File Output with Objects

e The use of the ofstream class’s overloaded insertion
operator to write characters and string files is simple and
Intuitive

e The write() function

— Allows you to write objects to disk files in object-oriented
programs

(e
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File Output with Objects

e The arguments for write() consist of a pointer to a
character and an integer

- The character pointer points to the address of the
argument being written to the disk

- The second argument to write() represents the size of the
object being written

Bl
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#include<fstream.h>

#include<iomanip.n>

class Customer

{ -
private:

char iIdNum;

char last[11];

char first[11];

public:

volid enterData(void);

void displayData(void);
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void Customer:.enterData(void)

{
cout<<"ID number ";
cin>>Customer::idNum;
cin.get();
cout<<"Last name ";
cin.getline(Customer::last,10);
cout<<"First name "'
cin.getline(Customer::first,10);
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void Customer::.displayData(void)

{

cout<<setiosflags(ios::left)<<setw(5)<<Customer::idNum;
cout<<Customer::last<<","<<Customer::first<<endl;

}

ostream & write(char *c, int length);
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File Input with Objects

e The read function
— Used to read a data file directly into an array of class objects

- Requires a pointer to a character, so you must perform a cast
when you read an object

— Also requires the size of the object being read
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printf / scanf

Eicaywyn
Mop®n €i10000u / £€6dou
EKTUTTWOEIC JE DIAPOPETIKA JopE@OTTOIiNON
[MapdaueTpol
- %c -- character
—  %d -- integer
—  %f -- float
%If -- double

o Hapaéaypa

Int X;

char c;

scanf(“%d”,&x);

c ='aj

printf(“x = %d c(char) = %c c(int) = %d\n”,x,c,c);
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#include <stdio.h>

void main ()

{

double Xx;
int n;

/* Read in an integer. */
printf("Please enter an integer: ");
scanf("%d", &n);

printf("The integer was %d\n\n", n);

/* Read in a double. */
printf("Please enter a double: ");
scanf("%lf", &x);

printf("The double was %g\n\n", x);

/* Read in an integer and a double. */

printf("Please enter an integer and a floating-point humber: ");
scanf("%d%lf", &n, &x);

printf("The numbers were %d %g\n", n, x);
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printf / scanf

e Moppn 100dou / €€0dou
e [MapapeTpol
— %oc -- character
- %d -- integer
— %f -- float
%If -- double

0 10pa§aypa

float f;

scanf("%f"” &f);

printf(*f = %f\nf ~= %.2f \n"/f,f);

~£?i-‘3';':’;
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[Mapadeiyua

#include <stdio.h>

int main()
{
inta=1,b=1,x=0,y=0;
double w;
Xx=1+ a++;

printf( "x = %d\n", x);
printf( "a = %d\n", a);
y = ++b;

printf( "y = %d\n", y);
printf( "b = %d\n", b);
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03-scanftest.c

Format identifiers

%d %i

%0

%X %X
%Uu

%cC

%S

%f

%e %E
%Qg %G
%0p

B i
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Decimal signed integer.
Octal integer.
Hex integer.
Unsigned integer.
Character.

String.

double

double.

double.

pointer.




Example I

#include <stdio.h>

int main ()

{
/* We will use a floating-point and an integer variable. */
double x;
int n;

/* Read in an integer. */
printf("Please enter an integer: ");
scanf("%d", &n);

printf("The integer was %d\n\n", n);

(‘,‘l s
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Example I cont

/* Read in a double. */
printf("Please enter a double: ");
scanf("%If", &x);

printf("The double was %g\n\n", x);

/* Read in an integer and a double. */

printf("Please enter an integer and a floating-point number: ");
scanf("%d%lIf", &n, &x);

printf("The numbers were %d %g\n", n, x);
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int day, year;
scanf("%d %d", &day, &year);

(1) char ¢, s[10]; int i; float f;

(2) scanf("%c", &c); // reads next character and puts its value in c
(3) scanf("%s", s); // reads next word and converts it to a string
(4) scanf("%i", &i); // reads next word and converts it to an integer
(5) scanf("%f", &f); // reads next word and converts it to a float
(6) scanf("%c %s %i %f", &c, s, &i, &f); // multiple reads

(7) printf("c=%c s=%s i=%i r=%3.1f¥n", ¢, s, i, f);
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i;iitlltngllude <stdio.h> int main()
' {

void f(int a) for(a=1; a<=20; a++)
{ {

int b=0; :

static int c=0; g9(a);

b++; by

C++, }

printf("%d %d %d\n",a,b,c);

)
void g(int b)
{

b =a+b++;
a = (b*b)/3;

if (@ > b)

f(a);
else
f(b);

}
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