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ﬁf TuRHa Mnxavik®v HAEKTPOVIK®V YNOAOYIOT®OV Kdal
L MAnpo@opikig

ONTOKENTPIKOZ NMPOrPAMMATIZMO2

(C++)

Mivakeg

MNeplexopeva
e Eicaymyn
e Mivakeg

e AnRAwon nivaka

e Mapadeiypara xpnong nivaxka

o TMépaopa nivaka o€ ouvapTnon
e [oAudidoTaTol NiVaKEG

e AOKNOEIG
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Elcaywyn

* Ilivaxeg
— Aoun 0edopEV@OV Y10 TNV OTOONKEVCT) OLOEWODV GTOLYEI®V
— Xtatikn doun (id0wo péyebog oe 6AN ™ (o1 Tov
TPOYPOLHATOG)
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MNivakec

 Ilivaxog

— AmoBnkevetal 6g cuveyOUEVES BEGELG VNG

— "Eva 6vopo kou évag tomog (INt, char, etc.)
* IIpoomélaom ototyEimv

— Ovopa wivaxa + 0€on ototyeiov

— Format: ArrayName[ PositionNumber ]

— To mpmdto ototyeio Ppioketar otn BEon 0
e Ilivaxog ¢ N ctoyeiwv

clOJlc[1] ...c[n-11]

— To N otoyyeio Bpiokeror otn B¢on N-1
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Nivokec
* Ta otoryeio evOC TivoKo GUUTEPLPEPOVTOL MG
HeTaPANTEC
— AvdBeon/Extdnmon
cf] O] = 3;
cout << c[ 0 ];
* O deikng evOg mivaka UTopel vo TPOKVYEL LETA OO
KATO10 VITOAOYIGUO
c[ 5 - 2 ]idwopec[3]
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Nivokec

Ovopa mivaka (Oha to
ctolxela autol toOU
nivoxa éxouv 1o (dL0
bdvoua,

c)

c[o]
c[1]
cl2]
cl3]
c[4]
cls]l
cLél
cl71
clal
clel
c[10]
c[11]

ApLbudc 6éong tou
otolyxelou péoo otov mivaxko
C

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.




ARAwon mivaka

* H onAwon mivaxka teptrapfaver
— To 6vopa
— Tov 1Omo dedopévmv Tov Ttivaka (TmV GTolyEl®V TOV)
— To mAn00o¢ TV cTotYEl®V TOV

— type arrayName[ arraySize ] ;
int c[ 10 ]; // array of 10 iIntegers
float d[ 3284 ]; // array of 3284 floats

* AfA®on ToAAATADV TIVAK®V 10100 TOTOV

— Onmg Kat o1 KavovikEG LETAPANTEC
int b[ 100 ], x[ 27 1;

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

Napddeilypa xpRong nivaka

* Apywonoinomn tov Tivako
— Me for-loop
* O¢ter v 1010 TIUN o€ kKABe GTOoLYElD TOL TTiVOKA
— Meg Mota apyikomoinomg
* ['ivetou ot dMAwmon tov mivaxa
intn[ 5]1=4{1, 2, 3, 4, 5 };
* Edv mapaleiyoupe Kamoleg TIHES, To OEEIOTEPA GTOLXEIDL TOV
nivaka yivovtor 0
» Edv dmcovpe TeplocdTePEG THEG = syntax error
— T'a va Bécovpe v 1010 TR o€ KAOe GTOotYEl0 TOV TivaKa
intnf 5] ={0 };
— Edv mapaieiyovpe to u€yebog tov mivaxa TOTE 01 TIES
apyonoinong tpocdlopilovv to puéyebog tov mivako
int n[] ={1, 2, 3, 4, 5 };

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.




// Fig. 4.3: Tig04_03.cpp @ ?

! o Sess Outline
2 // Initializing an array. _—
3 #include <iostream>
v fig04_03.cpp
5 using std::cout;
6 using std::endl; (L of2)
7
8 #include <iomanip>
9
10 using std::setw;
1 Declare a 10-element array of
12 int mainQ) integers.
13 {
14 int n[ 10 ]; // n is an array of Initialize array to O using a
15 for loop. Note that the array
16 // initialize elements o has elements N[0] to n[9].
17 for C int i = 0; 1 < 10; i++ )
18 nf 1] =0; // set element at location i to O
19
20 cout << "Element"” << setw( 13 ) << "Value" << endl;
21
22 // output contents of array n in tabular format
23 for ( int j = 0; j < 10; j++ )
24 cout << setw( 7 ) << j << setw( 13 ) << n[ j ] << endl;
25
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C_++_HOW to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
26 return 0; // indicates successful termination @ Outli 10
. vutiine

28 } // end main
fig04_03.cpp

Element Value
0 0 (2 of 2)
1 0
2 0 fig04 03.cpp
3 0 output (1 of 1)
4 0
5, 0
6 0
7 0
8 0
9 0

© 2003 Prentice Hall, Inc.
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// Fig. 4.4: Tig04_04.cpp @ 1

! e _ ) Outline
2 // Initializing an array with a declaration. _—
3 #include <iostream>

v fig04_04.cpp
5 using std::cout;

6 using std::endl; (Lof1)

7

8 #include <iomanip>

9

10 using std::setw;

11

12 int mainQ) Note the use of the initializer

13 { list.

14 // use initializér list to initialize array n

15 int n[ 10 ] = { 32, 27, 64, 18, 95, 14, 90, 70, 60, 37 };

16

17 cout << "Element” << setw( 13 ) << "Value" << endl;

18

19 // output contents of array n in tabular format

20 for Cint i = 0; 1 < 10; i++ )

21 cout << setw( 7 ) << i1 << setw( 13 ) << n[ i ] << endl;

22

23 return 0; // indicates successful termination

24

25 } // end main

© 2003 Prentice Hall, Inc.
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Element Val;: @ Outline 2

27
64
18
95
14
90
70
60
37

fig04_04.cpp
output (1 of 1)

© 0O ~NO A~ WDNPF O

© 2003 Prentice Hall, Inc.
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Napddeilypa xpRong nivaka

» MéyeBog mivaka

13

— Mmnopei va mpocdiopiobet pe o otabepa petafint (const)

e const Int size =

— Ot tpég tov otabepav 0ev umopovv v’ aArdEovv

20;

— Ot otabepéc mpénetl va apyucomoindovv 6tav SnAdvoval

— Ot otaBepéc ovopdlovral emiong read-only petafantég

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

W 00 N O U1 A W N =

(Y
= O

12 int main()

13 {
14
15
16
17
18
19
20
21
22
23

// Fig. 4.5: Tig04_05.cpp
// Initialize array s to the even integers from 2 to 20.
#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>

using std::setw;

// constant variabl

Note use of const keyword.
Only const variables can
specify array sizes.

const int arraySize = 10;

int s[ arraySize ]; // array s s 10 el
for C( int 1 = 0; i < arraySize; i++ ) //
sfi1i]=2+2%*1;

cout << "Element” << setw( 13 ) << "Valug

The program becomes more
scalable when we set the array
size using a const variable.
We can change arraySize,
and all the loops will still
work (otherwise, we’d have to
update every loop in the
program).

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

@ Outline 14
V]

fig04_0S5.cpp
(10f2)

© 2003 Prentice Hall, Inc.
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24 // output contents of array s in tabular format @ Outline 15
25 for ( int jJ = 0; j < arraySize; j++ ) _—
26 cout << setw( 7 ) << j << setw( 13 ) << s[ j ] << endl; E
27 - o fig04_0S.cpp
28 return 0; // indicates successful termination
29 (20f2)
30 } // end main
fig04 05.cpp

Element Value output (1 of 1)

0 2

1 4

2 6

3 8

4 10

5 12

6 14

7 16

8 18

9 20

) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
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W 00 N O U1 A W N =

16
17

// Fig. 4.6: Tig04_06.cpp
// Using a properly initialized constant variable.
#include <iostream>

using std::cout;
using std::endl;

Proper initialization of
int mainQ const variable.

{

const int x = 7; // initialized constant variable

cout << "The value of constant variable X is:
<< X << endl;

return 0; // indicates successful termination

} // end main

The value of constant variable x is: 7

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

Al outine
A4

fig04_06.cpp
(1of1)

fig04 06.cpp
output (1 of 1)
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// Fig. 4.7: Tig04_07.cpp @ 17

1 .
2 // A const object must be initiz> . OL“I’IE
. Uninitialized const results

4 int mainQ) in a syntax error. Attempting

5 { to modify the const is ﬁlg0;1]07.cpp

6 const int x; Error: another error. (1 of 1)

7

8 X =7 // Error: cannot modify a const variable fig04_07.cpp

9 output (1 of 1)
10 return 0O; // indicates successful termination

11

12 } // end main

d:\cpphtp4_examples\ch04\Fig04_07.cpp(6) : error C2734: "x*
const object must be initialized if not extern

d:\cpphtp4_examples\ch04\Fig04_07.cpp(8) : error C2166:
I-value specifies const object

. ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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i i, 18
1 // Fig. 4.8: fig04_08.cpp @ Outline
2 // Compute the sum of the elements of the array. _—
3 #include <iostream>
4
5 using std::cout; fig0d_08.cpp
6 using std::endl; (Lof1)
7
8 int mainQ fig04_08.cpp
9 { output (1 of 1)
10 const int arraySize = 10;
11
12 int a[ arraySize 1 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
13
14 int total = 0;
15
16 // sum contents of array a
17 for ( int 1 = 0; i < arraySize; i++ )
18 total += a[ 1 ];
19
20 cout << "Total of array element values is " << total << endl;
21
22 return 0; // indicates successful termination
23

24 } // end main

Total of array element values is 55

© 2003 Prentice Hall, Inc.
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1 // Fig. 4.9: fig04_09.cpp @ Outline 19
2 // Histogram printing program. _—
3 #include <iostream> E
4
5 using std::cout; figdd_09.cpp
6 using std::endl; (L of2)
7
8 #include <iomanip>
9
10 using std::setw;
11
12 int main()
13 {
14 const int arraySize = 10;
15 int n[ arraySize ] = { 19, 3, 15, 7, 11, 9, 13, 5, 17, 1 };
16
17 cout << "Element"” << setw( 13 ) << "Value"
18 << setw( 17 ) << "Histogram" << endl;
19
20 // for each element of array n, output a bar in histogram
- for Cint i =0; 1 < arr?yS|ze; AR Prints asterisks corresponding
22 cout << setw( 7 ) << I << setw( 13 .
23 << n[ i ] << setw( 9 ): to size of array element,
24 n[i].
25 for Cint J =0; J<n[Lil]; j++) // print one bar
26 cout << "*7;
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C_++_HOW to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
. @ ) 20
28 cout << endl; // start next line of output OL“I’IE
- V]
30 } 7/ end outer for structure ﬁg04 09.Cpp
31 .
32 return 0; // indicates successful termination (2 of2)
33
34 } // end main fig04_09.cpp
output (1 of 1)
Element Value Histogram
0 19 * ioiohe
1 3 k%
2 15 Hokk *
3 7 Fokkdddkok
4 11 iaiaiaiaiaiaiaiaioiod
5 9 EE
6 13 flaiaiaiaiaiaiaiaiaiaioied
7 5 Fkkkk
8 17 LEEDS e BEEDS
9 1 *

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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21
1 // Fig. 4.10: fig04 _10.c @ .
g o THgRReehh Outline
2 // Roll a six-sided die 6000 times. E _—
3 #include <iostream>
4
fig04 10.c
5 using std::cout; lg fE pp
6 using std::endl; (1 of2)
7
8 #include <iomanip>
9
10 using std::setw;
11
12 #include <cstdlib>
13 #include <ctime>
14
15 int mainQ Remgke of old program to
16 { roll dice. An array is used
17 const int arraySize = 7; instead of 6 regular variables,
18 int frequency[ arraySize ] = { 0 }; and the proper element can be
19 updated easily (without
20 srand( time( 0 ) ); // seed random-#iumber needingaswitch),
21
22 ; 7 el e ?CI)OO I'mesn (a— This creates a number
23 or nt roll = 1; roll <= ; roll++ 0
1 ’ ’ ) | between 1 and 6, which
24 ++frequency[ 1 + rand() % 6 ]; // replac . .
- | determines the index of
25 // of Fig
frequency[] that should
be incremented.
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All right d
permission of Pearson Education, Inc. rights reserved.
22

26
27
28
29
30
31
32
33
34
35

cout << "Face" << setw( 13 ) << "Frequency” << endl;

// output frequency elements 1-6 in tabular format
1; face < arraySize; face++ )

for ( int face =
cout << setw( 4 ) << face

A
A4

fig04_10.cpp
(2 0f2)

<< setw( 13 ) << frequency[ face ] << endl;

return 0; //

36 } // end main

Face

o U~ WN PR

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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Frequency
1003

1004

999

980

1013

1001

indicates successful termination

fig04 10.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.

All rights reserved.
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Napddeilypa xpRong nivaka

» Strings
— Ilivakeg yapaxtmmpwv
— O)a ta strings teppotilovv pe to null yapaktypo (*\O ™)
— Ioapadetypata
« char stringl[] = "hello";
— To Nul'l 6o mpootedei o0 TEAOG
— H perapinmy stringl éyst 6 otoyeia
« char stringl[] = { “h®, "e*, 17, *“I",
- o) - s I\O E } ;
— H mpoonéhaon twv ctoryeimv yivetar pe tov 1010 tpdmo
Stringl[ O ]is "h*
stringl[ 2 Jis "I

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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Napddeilypa xpRong nivaka

* Eic000¢ and 10 TANKTpoAOY1O
char string2[ 10 ];
cin >> string2;
— Amofnkevel v €l00d0 TOL YPNOTN OTO string
* Méypt va cuvavtioel Tov Tpdto whitespace character
* IIpocbéter to nul I character 6to Té\og

— Edav 10 keipevo vepPaivel To péyeboc tov mivoka > whovo
runtime error

— ®&lovueE Vol TO ATOPVYOVLE AVTO
e« cin >> setw(10) >> string2;
* AwPalet 9 yapaxtipeg (xwdpog decuevetar Kot yio, To "\0")
* Extommwon evog string
- cout << string2 << endl;
* Agv 60vAevel Yo array GAAOV TOTTOV OEOOUEVAOV

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.




1 // Fig. 4_12: fig04_12._cpp @ . 25
A ) Outline
2 // Treating character arrays as strings. E _—
3 #include <iostream>
4
fig04 12.c
5 using std::cout; lg fE PP
6 using std::cin; (L of2)
7 using std::endl;
8 Two different ways to declare
9 int mainQ strings. String2 is
10 { / initialized, and its size
1 char stringl[ 20 ]; /1 determined automatically .
12 char string2[] = “string litera - -
Examples of reading strings
13 Y g g
14 // read string from user into from the keyboard and
15 cout << “Enter the s 11| printing them out.
16 cin >> stringl; ello™ [space terminates input]
17
18 // output strings
19 cout << "'stringl is: ' << stringl
20 << "\nstring2 is: " << string2;
21
22 cout << "\nstringl with spaces between characters is:\n";
23
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by All right d
permission of Pearson Education, Inc. rights reserved.
_ _ 26
24 // output characters until null character is reached Outline
25 for ( int i = 0; stringl[ i ] = "\O0"; i++ ) E _—
26 cout << stringl[ i1 ] << " °;
27 . i \ Can access the characters ina [fig04_12.cpp
28 cin >> stringl; // reads "there" g 2 2 =
. ’ S . string using array notation. (2 of 2)
29 cout << "\nstringl is: << stringl << end
20 The loop ends when the nul I
31 return 0; // indicates successful terming character is found. fig04_12.cpp
32 output (1 of 1)

33 } // end main

Enter the string "hello there": hello there

stringl is: hello
string2 is: string literal

stringl with spaces between characters is:

hello
stringl is: there

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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Napddeilypa xpRong nivaka

e XTOTIKOL TOTIKOL TIVOIKEC

— At podv TIg TYES TOVG HETAED TV KANGE®MV U0G

GLVAPTNONG
— Ot ototikol mivakeg apyKomoloHvTol e UNOEV
static int array[3];

e AvTOUOTOL TOTIKOL TIVOKEC

— Anovpyodvrot (Kot KotaoTpEPoval) He KABe KANoN g

GLVAPTNOTG.

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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O 00 N O U1 A W N B

=
o

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

// Fig. 4.13: fig04_13.cpp
// Static arrays are initialized to zero.
#include <iostream>

using std::cout;
using std::endl;

void staticArraylnit( void ); // function prototype
void automaticArraylnit( void ); // function prototype

int mainQ)

{
cout << "First call to each function:\n";
staticArraylnit();
automaticArraylnit();

cout << '"\n\nSecond call to each function:\n";
staticArraylnit();

automaticArraylnit();

cout << endl;

return 0; // indicates successful termination

} 7/ end main

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

Al outine
A4

fig04_13.cpp
(10f3)
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- _ 29
26 // function to demonstrate a stati X . @ Outline
27 void staticArraylnit( void Static array, initialized to zero uUdine
28 { on first function call. E
29 // initializes ele ts to O first time function is called ﬁg04 13.Cpp
30 static int arrayl[ 3 ]; =
- (2 of 3)
32 cout << ""\nValues on entering staticArraylnit:\n";
33
34 // output contents of arrayl
35 for Cint i =0; i < 35 i++ )
36 cout << "arrayl["” << 1 << "] = " << arrayl[ i ] << "
3 L Array data is changed; the
38 cout << ""\nValues on exiting :
29 modified values stay.
40 // modify and outp ontents of arrayl
41 for Cint j = 0; j < 3; j++ )
42 cout << "arrayl[" << j << "] = "
43 << Carrayl[ j ] +=5) << " "}
44
45 } // end function staticArraylnit
46
) ) ) © 2003 Prentice Hall, Inc.
Reproduced from the PowerPoints for C_++_HOW to Program, 4/e b_y Deitel and Deitel © 2003. Reproduced by All rights reserved.
permission of Pearson Education, Inc.
[]in 30

47 // function to demonstrate an automatic local array
48 void automaticArraylnit( void )

49 {
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Automatic array, recreated
with every function call.

Outline

// initializes elements each time fu
int array2[ 3 1 ={ 1, 2, 3 };

LILES]e]

cout << "\n\nValues on entering automaticArraylnit:\n";

// output contents of array?2
for Cint 1 = 0; 1 < 3; i++ )
cout << "arrayZ[" << i << "] = " << array?[ i ] << " "

Although the array is

cout << ""\nValues on exiting automaticAr]

// modify and output con of array2
for ( int j = 0; j < 35 j++)

changed, it will be destroyed
when the function exits and
the changes will be lost.

cout << "array?[" << j << "] = "
<< Carray2[ j ] +=5) <<~ 3

66 } // end function automaticArraylnit

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by

permission of Pearson Education, Inc.

fig04_13.cpp
(B of3)
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First call to each function:

Values on entering staticArraylnit:

arrayl[0] = 0 arrayl[l] = O arrayl[2] =0
Values on exiting staticArraylnit:
arrayl[0] = 5 arrayl[l] =5 arrayl[2] =5
Values on entering automaticArraylnit:
array2[0] = 1 array2[1] = 2 array2[2] = 3
Values on exiting automaticArraylnit:
array2[0] = 6 array2[1] = 7 array2[2] = 8
Second call to each function:

Values on entering staticArraylnit:
arrayl[0] = 5 arrayl[l] = 5 arrayl[2] =5

Values on exiting staticArraylnit:
arrayl[0] = 10 arrayl[1] = 10 arrayl[2] = 10

Values on entering automaticArraylnit:

array2[0] = 1 array2[1] = 2 array2[2] = 3
Values on exiting automaticArraylnit:
array2[0] = 6 array2[1] = 7 array2[2] = 8

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

@ Outline .
\d

fig04_13.cpp
output (1 of 1)

© 2003 Prentice Hall, Inc.
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Népaopa nivaka og ocuvaptnon

32

e Ilepvapue 1o Ovopa TOL TIVOKO KO TPOUPETIKE TO

uéyeboc tov mivaka

— Iapaderypa
int myArray[ 24 ];
myFunction( myArray, 24 );

— To péyebog tov mivaka eivot Ko TPOKTIKN VO TEPVA ®G
oplopa Yioti pog emtpénel va, Exove loops TposmEANOTG

OA®V TOV GTOLYEI®V EVTOC TNG GLVAPTNONG

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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Népaopa mivaka oe cuvaptnon

* To mépacua tov mivaxa yivetor pe avopopd (by-
reference)

— H ovvdptnon pumopel v aALEEEL TIG TILEC TV GTOLYEIMV TOV
aPYKOV TTivaKa

— To 6vopa tov mivaka avtiotoryel otn 01€LHBVVGT TOL TPDOTOL
GTolyEloL TOL TTivoaKa

* H ovvaptnon yvopilel mov amodnkedetal o mivaxkag ot
Hvnpn
* Mnopei va aArEEer Tig TIHEG OTIG BEGELg LvnUNG TOV TtivaKa
e To mépacuo LELOVOUEVOV GTOLXELDV TOV TTivoKo,
yiveton pe tiun (by-value)
— Onwg ocvpPaiverl kKo pe T1G Kavovikeg LETAPBANTES
- square( myArray[3] );

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.
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Népaopa nivaka og ocuvaptnon

e XUVOPTNOELS KOl TIVOKEG

— IlpwtdéTVTo GLVAPTNONG
« void modifyArray( int b[], int arraySize );
« void modifyArray( int [], int );

— Ta ovopato TV TapapéTpwv ivol TPOAPETIKA GTO TPOTATLTTO

* Ta mapandve TpotdTLTTa Elvol 1IGOdHVALLL

— Aegv yperaleton to péyebog tov mivaka (oto 1° dpioua)
* Av mpocdiopioBei ayvoeitar and Tov compiler

— Ed&v OnAocovpe mapduetpo mov givor mivakac oc const
» Agv umopet va ahrdéel péoa otn cvvdptnon (compiler error

edv emyepnOel aAloyn)

« void doNotModify( const int [] );
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#include <iomanip>

using std::setw; in parameter list.

// Fig. 4.14: fig04_14_cpp
// Passing arrays and individual array elements to functions.
#include <iostream>

using std::cout;
using std::endl;

Syntax for accepting an array

void modifyArray( int [], int ); // appears strange
void modifyElement( int );

15 int main()

16 {
17
18
19
20
21
22
23
24
25

const int arraySize = 5; // size of array a
int a[ arraySize ] = {0, 1, 2, 3, 4 }; // initialize a

cout << "Effects of passing entire array by reference:"
<< '"\n\nThe values of the original array are:\n";

// output original array
for ( int 1 = 0; 1 < arraySize; i++ )
cout << setw( 3 ) << a[ i1 ];

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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@ Outline »
\d

fig04_14.cpp
(10f3)
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50

Pass array name (&) and size
to function. Arrays are
passed-by-reference.

cout << endl;

// pass array a tg-modifyArray K
modifyArray( a, arraySize );

cout << "The values of the modified array are:\n";

// output modified array
for ( int j = 0; j < arraySize; j++ )
cout << setw( 3 ) << a[ J 1;

// output value of a[ 3 ]

cout << “"\n\n\n"
<< "Effects of passing array e
<< "\n\nThe value of a[3] is '

Pass a single array element by
value; the original cannot be

// pass array element 1 by val modified.
modifyElement( a[ 3 ] );

// output value of a[ 3 ]
cout << "The value of a[3] is " << a[ 3 ] << endl;

return 0; // indicates successful termination

51 } // end main
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fig04_14.cpp
(2 0of 3)
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

// in function modifyArray, 'b" point
// the original array "a" in

void modifyArray( int b[], int sizeOfArray )

{
// multiply each array element by 2
for ( int k = 0; k < sizeOfArray; k++ )
bl k 1 *= 2;

It can modify a’s data.

Although named b, the arrayj Outline
points to the original array a. j

37

} 7/ end function modifyArray

// in function modifyElement, *e’
// array element a[ 3 ] pas from main

Individual array elements are
passed by value, and the
originals cannot be changed.

void modifyElement( iInt e )

{
// multiply parameter by 2
cout << "Value in modifyElement is "
<< (e *= 2 ) << endl;

} // end function modifyElement

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
permission of Pearson Education, Inc.

1ig04_14.cpp
(3 of 3)
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Effects of passing entire array by reference:

The values of the original array are:

01 2 3 4

The values of the modified array are:

0 2 4 6 8

Effects of passing array element by value:

The value of a[3] is 6
Value in modifyElement is 12
The value of a[3] is 6
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// Fig. 4.15: fig04_15.cpp @ 39

1 .
Outline
2 // Demonstrating the const type qualifier. _—
3 #include <iostream>
4
i Array parameter declared as fig04 15.c
Y g PP
5 using std::cout; =
. const. Array cannot be (10f2)
6 using std::endl; X .
7 modified, even though it is
8 void tryToModifyArray( const int [] ); // passed by reference.
9
10 int mainQ)
1 {
12 int a[] = { 10, 20, 30 };
13
14 tryToModifyArray( a );
15
16 cout << a[ 0 ] << ® " << ag[ 1] << " " <<a[ 2] << "\n";
17
18 return 0; // indicates successful termination
19
20 } // end main
21
) ) ) © 2003 Prentice Hall, Inc.
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22 // In function tryToModifyArray, "b*" cannot be used Outline

23 // to modify the original array "a" in main.
24 void tryToModifyArray( const int b[] )

25 {

26 bL 01 /= 2; // error fig04_15.cpp
27 b[ 11 /= 2; // error (2 0of 2)

28 bL 2] /= 2; // error

2 fig04_15.cpp
30 } // end function tryToModifyArray output (1 of 1)

d:\cpphtp4_examples\ch04\Fig04_15.cpp(26) : error C2166:
I-value specifies const object

d:\cpphtp4_examples\chO4\Fig04_15.cpp(27) : error C2166:
I-value specifies const object

d:\cpphtp4_examples\ch04\Fig04_15.cpp(28) : error C2166:
I-value specifies const object

© 2003 Prentice Hall, Inc.
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MoAvdidotatot nivakeg

* A¥0 0106TAGELC
—aL v 1L 1 1
[Tivaxeg pe ypopupés Kot oTAES

[Tp®OTO OVOPEPOVLE TN YPOUUUT KO LETA TN GTHAN

“Array of arrays”

« a[ 0] sivou évag mivakag 4 otoryginv
« afO]I0T7 civar To TpdTO GTOYELO CLLTOV TOV TIVOKOL
X

Column 0 Column 1 Column 2 Column 3
Row 0 alo]JL o] jafo]1L 1] |afo01l2]1 |aflO0]L3]
Row 1 al1]100]1 |afl1101]1 |af11[02]1 |afl11L3]
Row 2 al2 101 jaL2]1011 jal2102]1 al21C31]

Column subscript

Array name
Row subscript
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MoAvdidotatot nivakeg

* Apywomoinon
— Default tyun O
— H Alota apyuonotel kotd ypoppég

intb[ 2121 ={{1, 23} {3, 4} };

Row 0 Row 1

mmtbf2]J[2]1={{13} {3,413} };
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MoAvdiaotartol nivakec

* IIpoomélacm ototyeiov
cout << b[ O ][ 1 ];
— Outputs O 3
— H mopaxdrto avapopd eivor Aavlacuévn
cout << b[ 0, 1 ];

« Syntax error

* I[IpotdéTLTO GLUVOPTHCEDV

— Ilpénel va mpocdopilovial Ta pHeyédn tov deKT®dV

* O mpidrtog deiktng eV ivar amapaitnTog, OT®S Kol GTOVG
LOVOOIAGTATOVS TIVOKES

— void printArray( int [J[ 3 1 );:

Reproduced from the PowerPoints for C++ How to Program, 4/e by Deitel and Deitel © 2003. Reproduced by
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1 // Fig. 4.22: fig04_22._.cpp @ Outline 44
2 // Initializing multidimensional arrays. _—
3  #include <iostream>

4 Note the format of the fig0d_22.cpp
5 using std::cout; prototype. a sz)

6 using std::endl;

/ Note the various initialization

& voRd printArnay (it ST = styles. The elements in

2 i array? are assigned to the

10 int mainQ) fi d th h d

1 { 1rst row and then the second.

12 intarrayl[ 2 I[L 31 ={ {1, 2, 3}, {4, 5, 6 } };

13 int array2[ 2 J[ 31 ={ 1, 2, 3, 4, 5 };

14 intarray3[ 2 I[L 31 ={ {1, 2}, {473} };

15

16 cout << "Values in arrayl by row are:" << endl;

17 printArray( arrayl );

18

19 cout << "Values in array2 by row are:" << endl;

20 printArray( array2 );

21

22 cout << "Values in array3 by row are:" << endl;

23 printArray( array3 );

24

25 return O; // indicates successful termination

26

27 } // end main

© 2003 Prentice Hall, Inc.
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28
29
30
31
32
33
34
85
36
37
38
39
40
41

// function to output array with two r For loops are often used to
void printArray( int a[][ 3 ] ) 1terate through arrayS. NeSted

{ loops are helpful with
for (int i = 0; i < 2; i++ ) { /7 f| multiple-subscripted arrays.

for Cint j = 0; j < 3; j++ ) // output column values
cout << a[ 1 J[J ] << " °;

cout << endl; // start new line of output
} 7/ end outer for structure

} 7/ end function printArray

Values in arrayl by row are:
123
456
Values in array2 by row are:
123
450
Values in array3 by row are:
120
400
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fig04_22.cpp
(2 0f2)

fig04_22.cpp
output (1 of 1)
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e TiKdAvEL TO TOPAKATO TPOYPOLLLLOL?

1 /7 ex04_18.cpp

2 #$#include <iostream>

3

4 using std::cout;

5 using std::endl;

6

7 int whatIsThis( int []1, int );

8

9  int main()

10 {

11 const int arraySize = 10;

12 int a[ arraysize ] = { 1, 2, 3, 4, 5, 6,
13

14 int result = whatIsThis( a, arraySize );
15

16 cout << "Result is " << result << endl;
17 return 0;

18 )

19

20 int whatIsThis( int b[], int size )

21 {

22 if ( size == 1 )

23 return b[ 0 ];

24 else

25 return b[ size - 1 1 + whatIsThis( b,
26 )
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size - 1 );

}i

47

, /Acknan-2
e TiKAvEL TO TOPOAKATO TPOYPOULLOL?

1 // ex04_21.cpp

% #include <iostream>

4 using std::cout;

i using std::endl;

7 void someFunction( int [], int );

8

9  int main()

10 {

11 const int arraySize = 10;

12 int a[ arraySize ] =

13 32, 27, 64, 18, 95, 14, 90, 70, 60, 37 };
14

15 cout << "The values in the array are:" << endl;
16 someFunction( a, arraySize );

17 cout << endl;

18

19 return 0;
20 3
21
22 +void someFunction( int b[], int size )
23 {
24 if ( size > 0 ) {
25 someFunction( &b[ 1 ], size - 1 );
26 cout << b[ 0 ] << " ";
27 }
28 3
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Anavinon-1

» IIpocBétel Ta oTorYElO TOL TTiVOKO KO TUTTMVEL TO
dBpoopua (595)
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Anavinon-2

* Tunwvel Ta oToryEln TOL TiVOKO OTTO TO TEAOC
TTPOG TNV OPYN.
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