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iGirig
= Buyuk programlar gelistirmenin en iyi yolu,
programi kicuk ve basit bilesenlerle
yapilandirmaktir.
= Her bilesenin gelistirilmesi igin ayri ayr fonksiyon
kullaniimalidir.

= Fonksiyonlar girisler alip ¢ikiglar olusturur.

= C++ kullanicilara matematiksel hesaplamalar, string
islemleri, karakter islemleri, girig/cikis islemleri igin
cok sayida hazir fonksiyon sunar.

= Fonksiyonlar programlarda reusability artirir.
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imath Kutuphane Fonksiyonlan

= <cmath> kitliphanesi cok sayida hazir fonksiyonu
kullanicilara sunar.

Function Description Example

cell( x ) rounds x to the smallest integer not less than x cell{=.z}is10.0

call(-s.2)i5-9.0

coa( X} trigonometric cosine of x (x in radians) coal 0.0 )is1.0

exp( x ) exponential function ex exp( 1.0 )is2.71828

exp( z.0)is7.2850¢

imath Kutuphane Fonksiyonlan

faba{ x ) absolute value of x fabe(s.1)is5.1
fabs(0.1)is0.0

faba( -2.7¢ )is8.7¢&

floor( x ) rounds x to the largest integer not greater than x | £loor({ 5.z Jis 2.0

floor( -5 = )is -10.0

Emod( x, ¥ ) |remainder of xfy as a floating-point number fmod( 2.6, 1.2 )is 0.2
leg( x ) natural logarithm of x (base &) z.718282 ) i51.0
3036 )iS 2.0
logld| x ) logarithm of x (base 10) loglo( 10.0)is1.0
loglo{ 1o0.0)is 2.0
pow( %, ¥ ) | xraised to powery ( x¥ ) pow( 2,7 )is 128

pow( 9, .5)is 3

sgin( x ) trigonometric sine of x (x in radians) ain{ 0.0 )is 0

agre{ x ) square root of x (where x is a nonnegative valug) | sqrt(z.0)is3.0

tan( x ) trigonometric tangent of x (x in radians) tan{ 0.0 )is 0
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i@ok Parametreyle Fonksiyon Tanimi

= Fonksiyon igin drnek.
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0/ Fig. 6.3: GradeBook.h

/¢ Definition of class GradeBook that finds the maximun of three grades.
£ Member functions are defined in GradeBook.cpp

#include <stringr /7 program uses C++ standard string class

using std:istring;

/¢ GradeBook class definition
[ e2lass GradeBook
{
pulalic:
GradeBook(| string ); // constructor initializes course nsame
wold setCourseName ( string ); // function to Set the course name
string getCourseName(); // function to retrieve the course name
void displayMessage (): // display a welcome message
woid inputGrades(); // input three grades from user
void displayGradeReport(); // display a report based on the grades
int maximum| int, int, int }):; // determine max of 3 values
private:
string courseNawe; // course name for this GradeBook
int maximumSrade; // maximu of three grades
v // end class GradeEook




Cok Parametreyle Fonksiyon Tanimi

i@f/ Fig. 6.4: GradeBook.cpp
2i| // Member-function definitions for class GradeBook that
3| // determines the maximum of three grades.

4| #include <iostream:

5| using std:icout:
]
-
g
Q

using std::cing
using std::endl;

f#include "GradeBook.h" /¢ include definition of class GradeBook
1o
11| /f monstructor initializes courselName with string supplied as argument;
12.L// initializes maximmGrade to O

153 GradeBook: : GradeBook | string name |

14| 4

15 setCourseName | nawe ); // walidate and store courseName

16 maximumSrade = 0; // this walue will be replaced by the maximum grade
17|+ // end GradeBook constructor

18k

19 // function to set the course name; limits name to 25 or fewer characters
Z0F woid GradeBook: :setCourseMName | string nsmwe )

a1l 4

2z if [ name.lengthi() <= £5 ) // if neme has 25 or fewer characters

23 courselNamwe = name; // store the course name in the object

24 else f// if nsme is longer than 25 characters

25 { // =et courseMame to first 25 characters of parameter name

26 courseMame = name.substr( 0, 25 ); // select first 25 characters
27 cout << "Name \"" << name << """ exceeds maximum length (25).%n"
28 << "Limiting courseNamwe to first Z5 characters. n" << endl;
=] /A end if...else

30|+ /7 end function setCourseName

31

Cok Parametreyle Fonksiyon Tanimi

zzi // function to retrieve the course name
33 scring GradeBook: :getCourselame ()

34 {

35 return courselMame;

36/ } 4/ end function getCourseName
37

38 /¢ display a welcowe message to the GradeBook user
390 woid GradeBook::displayMessage )

40| {

41!—] /¢ this statement calls getCourselName to get the

42 /¢ mame of the course this GradeBook represents

43 cout << MWelcome to the grade book for'n" << getCourseMame () << "!h\n"
44 << endl;

45 + // end function displayMessage

L1

47 /¢ input three grades from user; determine maximam
45 void GradeBook::inputGrades ()

490 {

50 int gradel; // first grade entered by user
51 int grade2; // second grade entered by user
5Z int grade3:; // third grade entered by user
53

54 cout << "Enter three integer grades: ';

EE cin > gradel »»> graded >> graded;

56

57 J/ store maximum in merber studentMaximum
=1=] maximumGrade = maximun( gradel, gradeZ, grade3 )
5o} // end function inputGrades

&80 L
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i@ok Parametreyle Fonksiyon Tanimi

61/ returns the maximam of its three intedger parameters
62 int GradeBook: :mwaximww( int x, int v, int z )

a3l #

64 int maximwWalue = x; // assume x is the largest to start
23}

1] /¢ determine whether y is greater than maximumiValue
67 if [ ¥ > maximuniValue

1= maximunialue = y; // make ¥ the new maximmWValus
=]

o /¢ determine whether z is greater than maximmiValus
71 if [ z > maximumiValue

7z maximu¥alue = z; // make =z the new maximmiValus
73

T4 return maximmiValue:

75| 3 // end function maximm|

Tai-

77/ display a report based on the grades entered by user

T8 woid GradeBook: :displayGradeReport ()

K

g0 A4 output maxiwawm of grades entered

g1 cout << "Maximwn of grades enteresd: " << maximanGrade << endl;
g2 | v // end function displavGradeReport

83
54
85 L
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i@ok Parametreyle Fonksiyon Tanimi

[ // Fig. 6.5: £igl6_05.cpp
/# Create GradeBook object, input grades and display grade report.
#include "GradeBook.h" // include definition of class GradeBook

{
// create GradeBook object

1

z

3

4

S int maini)
[

7

a8 GradeBook myGradeBook(| "C5101 C4+4 Prograsaing®™ )
=l

10 myGradeBook.displaylessage () // display welcome message

11 myGradebook. inputGrades () ; // read grades from user

1z myGradeBook.displayGradeReport () ; // display report based on grades
13 return 0; // indicate successful termination

14} 4/ end main

15

16: -

Welcome to the grade book for
08101 C++ Programming!

Enter three integer grades: 86 &7 75
Maximum of grades entered: 86

12
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iFonksiyon Prototipleri

= Fonksiyon prototipleri derleyiciye fonksiyonun adini, geri
doéndirdigi veri tirin(, fonksiyonun aldigi degisken sayisini
ve herbirinin tlrdnd bildirir.

int maximum({ int, int, int };
cout << maximum( &, 2, 0 };

= Fonksiyonun implementation kisminda parametreler ayni
sirada ve ayni tirde kullaniimalidir.

= Tir degisimlerinin type casting ile yapilmasi gerekir.
= Tir degisimlerinde asagidaki temel tiirli yukaridaki temel tiire
donustirtrken veri kaybi olur.

= Yukaridaki temel tiirli asagidaki tiire donistiirmek igin type
casting yapilmaldir.

14




iFonksiyon Prototipleri

Data types

long double

double

float

unsigned long int | (gyponymous with unsigned long)

long int (synonymous with 1ong)
unsigned int (synonymous with unsigned)
int

unsigned shert int | (gynonymous with unsigned short)

short int (synonymous with shorz)

unsigned char

char

bool
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C++ Standart Kutuphaneleri

= C++ ¢ok sayida standart kiitiiphane saglamaktadir.

= Her bir kiitiphane kendi iginde bir grup sinif ve fonksiyona

sahiptir.

C++ Standard Library header file

Explanation

cioEtraams

Contains function prototypes for the C++ standard input and
standard output functions, introduced in Chapler 2, and s
covered in more detall in Chapter 15, Stream Input/Output.
This header file replaces header file «lost ream. hs.

<iemanips

Contains function prototypes for stream manipulators that
Foamnat streams of data, This header file is first used in Section
4.9 and is discussed in more detall in Chapter 15, Stream Input/
Oulput. This header file replaces header file <iomanip.hs.

=cmaths

«cptdlib>

Contains function prototypes for math library functions
(discussed in Section 6.3}, This header file replaces header file
«math.hs.

Contains function prototypes for conversions of numbers to
text, bext to numbers, memony allecation, random numbers
and various other utility functions. Portlons of the header file
are covered in Section 6.7; Chapter 11, Operator Overloading;
String and Array Objects; Chapter 16, Exception Handling;
Chapter 19, Web Programming; Chapter 22, Bits, Characters, C
Strings and structs; and Appendix E, C Legacy Code Topics,
This header file replaces header file <stdlib.h-.

cctimes

Contains function prototypes and types for manipulating the
time and date. This header file replaces header file <time.hs.
This header file Is used In Section 6.7.

17

C++ Standart Kutuphaneleri

<vectors, These header files contain classes that implement the C++

<lists, Standard Library containers. Containers store data during a

<deques, program's execution. The <vectors header is first introduced

“queus s, in Chapter 7, Arrays and Vectors. We discuss all these header

<stacks, files in Chapter 23, Standard Template Library (STL).

“Map:,

=gets,

<bitast>

zootypes Contains function prototypes for functions that test characters
for certain properties (such as whether the character is a digit
oF & punctuation), and function pretotypes for functiens that
can be used to convert lowercase letters to uppercase letters
and vice versa, This header file replaces header file <ctype.
h=. These topics are discussed in Chapter 8, Pointers and
Pointer-Based Strings, and Chapter 22, Bits, Characters, C-
Strings and structs.

zcatrings Centains function prototypes for C-style string-processing
functions. This header file replaces header file <atring. h=.
This header file is used in Chapter 11, Operator Overloading;
String and Array Objects.

<typeinfos Contains classes for runtime type identification (determining
data types at execution time). This header file is discussed in
Section 13.8,

18




$C++ Standart Kutuphaneleri

caxceptions, These header files contain classes that are used for exception
<stdexcapt> handling (discussed in Chapter 16).
<MEmoTy=> Contains classes and functions used by the C++ Standard

Library to allocate memory to the C++ Standard Library
containers. This header is used in Chapter 16, Exception
Handling.

<fatraam=

Contains function prototypes for functions that perform input
from files on disk and output to files on disk (discussed in
Chapter 17, File Processing). This header file replaces header
file <fstream.h=.

zstring=

Contains the definition of class st ring from the C++
Standard Library (discussed in Chapter 18).

@atraams=

Contzins function prototypes for functions that perform input
from strings in memery and output to strings in memory
(discussed in Chapter 18, Class atring and String Stream
Processing).

19

$C++ Standart Kutuphaneleri

=functicnals

Contains dlasses and functions used by C++ Standard Library
algorithms. This header file is used in Chapter 23.

<ilterators

Contains classes for accessing data in the C++ Standard
Library containers. This header file is used in Chapter 23,
Standard Template Library (STL).

<algorithms=

Contains functions for manipulating data in C++ Standard
Library containers. This header file is used in Chapter 23.

<casaerts

Contains macros for adding diagnostics that aid program
debugging. This replaces header file <assert.h> from pre-
standard C++. This header file is used in Appendix F,
Preprocessor.

<cfloat>

Contains the floating-point size limits of the system. This
header file replaces header file <flcat.h».

=climitss

Contains the integral size limits of the system. This header file
replaces header file <1imits.hs.

<cstdio>

Contains function prototypes for the C-style standard input/
output library functions and information used by them. This
header file replaces header file <stdio.hs.

=locale>

Contains classes and functions normally used by stream
processing to process data in the natural form for different
languages (e.g., monetary formats, sorting strings, character
presentation, etc.).

=limita>

Contains classes for defining the numerical data type limits on
each computer platform.

«utilitys

Contains classes and functions that are used by many C++
Standard Library header files.

20
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i@rnek: Rastgele Say1 Ureteci

= <cstdlib> kitliphanesi icerisindeki rand () fonksiyonu
0-RAND MAX arasinda rastgele bir sayi Uretir.

= RAND MAX degeri GNU C++ igin 214748647, Visual Studio
icin 32767'dir. Her bir kiitliphane kendi icinde bir grup sinif ve
fonksiyona sahiptir.

= rand() fonksiyonun Uretecedi sayi icin araliktaki tiim sayilar
esit olasiliga sahiptir.

22
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i@rnek: Rastgele Say1 Ureteci

1= /4 Fig. 6.9: fig0e 03.cpp 5 & 5 5 &
2i| /4 Shifted and scaled random integers. 5 1 1 5 3
3| #include <iostresams c c 2 4 5
4| using std out; I3 2 3 4 1
5| using std ndl;
[
7| #include <iomanips
S| using std::setw;
9
10i| #include <cscdlibs> // contains function prototype for rand
11:| using std::rand:;
12: b
13 int maini)
14| {
15 /4 loop 20 cimes
1l for [ int counter = 1; counter <= Z0; counter++ |
17 {
18 // pick random number from 1 to & and output it
1= | | cout << setw( 10 J << ( 1 + rand() % 6 };
20
21 /¢ if counter is diwvisible by 5, start & new line of output
ZZ if [ counter % 5 == 01
23 cout << endl;
24 /4 end for
25
26 return 0; // indicates successful termination
27| b 4 end wein
28
z9ib
23
.o . oo .
iOrnek. Rastgele Say1 Ureteci
= 6.000.000 kez zar atma sonucunda sayilarin sikliklari.
1@/ Fig. 6.9: figD6_09.cpp
2| /f Roll & six-sided die 6,000,000 times.
3| #include <iostresm:
4| using stcd::cout;
5| using std::iendl;
[
7| #include <iomanip>
5| using stcd::isetw;
9
10| #include <cstdlib> /7 contains function prototype for rand
11| nzing std::rand;
1zt
133 int maini)
14 {
15 int freguencyl = 0; // count of 1s rolled
16 int freguencyZ = 0; // count of Zs rolled
17 int freguency3 = 0; // count of 35 rolled
15 int freguencyd = 0; // count of 45 rolled
19 int freguencyS = 0; // count of 55 rolled
20 int freguencyd = 0; // count of 63 rolled
21
22 int face; // stores most recently rolled wvalue
23
24

12



i@rnek: Rastgele Say1 Ureteci

= 6.000.000 kez zar atma sonucunda sayilarin sikliklari.

24 /¢ summarize results of 6,000,000 rolls of a die
25 for { int roll = 1; roll <= 6000000; roll++ )
26 1
27 face = 1 + rand() % 6: // random number from 1 to g
28
29 44 deterwine roll wvalus 1-6 and increment approprisate Counter
30 sgwitch | face )
31 {
3z case 1:
33 ++frequencyl; // increment the 1s counter
34 break;
35 case Z:
36 ++frequency2; // increment the 23 counter
37 hreak:;
35 case 3:
39 ++frequencyi; // increment the 33 counter
40 break;
41 case 4:
42 ++frequencyd; // increment the 45 counter
43 hreak;
44 case 5:
45 ++frequencys; // increment the 53 counter
46 break;
47 case 61
45 ++frequency6; // increment the 63 counter
49 break;
50 default: /¢ invalid value
51 cout << "Program should never get here!";
5z ¥ /4 end switch
53 end for 25
.o . .o .
iOrnek. Rastgele Say1 Ureteci
= 6.000.000 kez zar atma sonucunda sayilarin sikliklari.
54
55 cout << "Face" << setw( 13 ) << "Fregquency" << endl:; // output headers
=13 cout << M 1" << setw( 13 ) << frequencyl
57 << ™n 27 <« setw( 13 ) << freguencyl
&g << ™in 3" €< setwi 13 ) << fregquency3
59 << "™n 4" ¢ setw( 13 ) << frequency4
&0 << ™in 5" << getw( 13 ) << frecuencyd
61 << "n 6" €« setw( 13 ] << freguencyé << endl;
G2 return 0; // indicates successful termination
63| ¥ // end mwain
v
= Program tekrar calistirildiginda ayni sonucu olusturacaktir.
Faca Frequency Faca Frequancy
1 955702 1 959702
2 1000823 2 1000823
3 955374 3 9595378
4 95883948 4 958898
5 1000777 L 1000777
3 1000422 3 1000422
26

13



i@rnek: Rastgele Say1 Ureteci

= srand () fonksiyonu bir isaretsiz integer deder alir ve

rand () fonksiyonunun farkli sonuglar tiretmesini saglar.

srand () fonksiyonuna siirekli yeni deger girilmesi genellikle
bilgisayarin zaman fonksiyonu ile yapilr.

arand( tima{ O } );

Random Uretilen sayi shift edilebilir ve dlgeklenebilir.
number = shiftingValug + rand () % scalingFactor;

face = 1 + rand(}) % &;

27

:L('jrnek: Rastgele Say1 Ureteci

H// Fig. 6.10: £igOé_10.cpp

// Randomizing die-rolling progrem.
#include <iostresms

uging std::icout?

using svd::icing

uging std::endl:

dinclude <iomanips
using std::setu;

#include <cstdlib> // contains prototypes for functions srand and rand
using std::irand:
using std::srand;

fint main()

{
unsigned seed; // stores the seed entered by the user

for (int 3 = 1; 3 <= 2; 3++)
{
sout << "ynEnter seesd: ";
cin »» seed:

Enter seed: 18
srand( seed ); // seed randow nmber generator &

4
3 3
/¢ loop 10 times

for { int counter = 1; counter <= 10; counter++ )
{

Enter seeg: 28

4

Press any key to continue . . .
// pick randow nuwber frow 1 to 6 and output it
cout << setw| 10 ) << | 1 + rand{) % 6 ):

/4 if counter is divisible by 5, start a nev line of output

if [ counter ¥ 5 == 0 )
cout << endl;
¥y // end for

H

system(["FAUSE"] ;

return 0; // indicates successful termination
s pein

28
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iScope Kurallan

= Her degisken tanimlandidi blok (scope) icerisinde
gegcerlidir.

= C++ ile function scope, file scope, block scope,
function-prototype scope, class scope ve namespace
scope olusturulabilir.

= Ayni degisken adi farkli seviyelerdeki scope’larda
kullanilabilir.

= Bir degisken, default olarak kendisine en yakin
scope kullanilarak belirlenir.

= Bir Ust seviyedeki degisken adina :: operatori ile
ulasilabilir.




e Kurallan

i 19// Fig. 6.1z: £ighs _12.cpp

zi| // b scoping exsmple.
31 #include <iostresm:
41| using std::cout:
51| using std::endl;
3
71| void useloeal( void ); // function protocype
81| void useStaticLocali woid ): // function prototype
21| void useGlobali woid ): // function prototyps
10;
11f| int x = 1; // global variable
124t
1309 int main()
1481
15 int x = 5; // local variable to main
16
17 cout << "local x in wain's outer scope is " << x << endl:
18]
19] { // start new scope
20 int x = 7; // hides x in outer scope
21
22 eout << "local x in wain's inner scope is " << x << endl;
23 } // end new scope
24
25 eout << "local x in wain's outer scope is " << x << endl;
26
27 useLocal(); // uselocal has local x
28 useStaticLocal(): // useStaticLocal has static local x
29 useGlobal(); // useGlohal uses global x
30 useloeall(): // useLocal reinitializes its local x
31 useStaticLlocal(); // static local x retains its prior value
3z useGlobal(): // global x also retains its valus
33
34 cout << "inlocal x in main is " << x << endl;
35 system("PAUSE") ;
36 return 0; // indicates successful termination
37|y /7 end main
o 31
Scope Kurallan
i 397 /4 uselocal reinitializes local varisble x during each call
407 wvoid uselocal | void )
417 4
4z int x = 25 // initialized each time useloecal is called
43
44 cout << "inlocal x iz " << x << " on entering uselocal” << endl:
45 et
46, cout << "local x is " << x << " on exiting uselocal” << endl;
471 3 /4 end function uselLocal
453-
491 // useItaticlocal initializes static local warisble x only the
50 LN first time the function is called; value of x is saved
51jL// between ecalls to this funetion
520 void useStaticLocal( wvaoid )
53 {
54 static int x = 50; // initialized first time useStavicLocal iz called
55
56 cout << "inlocal static x is " << X << " on entering useStaticLocal”
57 << endl;
= K+
59 cout << "logal static x is " << x << " on exiting useStaticLocal’
B0 << endl:
613 // end function useStaticlocal
L3
83] // useGlohal wodifies glokal variasble x during each call
64/9woid useGlobal [ void )
65| 4
13 cout << "inglobal x is " << x << " on entering useGlobal” << endl;
87 X *= 10;
68 cout << "global % is " << %X << " on exiting useGlobal” << endl:;
e24| ¥ // end function useSlobal
70
32

16



iScope Kurallan

local x in main’s outer scope is §
local x in main’s inner scope is 7
local x in main’s outer scope is 5§

local x is 25 on entering useLocal
local x is 26 on exiting useLocal

local static x is 58 on entering useStaticLocal
local static x is 51 on exiting usefStaticLocal

lglobal x is 1 on entering useGlobal
lglobal x is 18 on exiting useGlobal

local x is 25 on entering useLocal
local x iz 26 on exiting useLocal

local static x is 51 on entering useStaticLocal
local static x is 52 on exiting usefStaticLocal

lglobal x is 18 on entering useGlobal
iglobal x is 1B@ on exiting useGlobal

local x in main is 5
Press any key to continue . . .

33
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iUnary Scope Resolution Operator

= Unary scope resolution operator (::) ayni isimdeki global
degiskene ulagimi saglar.

1 /F Fig. 6.23: figls 23.cpp

zi| // Using the unary scope resolution operator.
3| #include <iostress

4i| using std::cout;

5 using scd::endl;
6

7

g

int number = 7; // global variasble named number

S5 int maini)

10| o

11 douwble number = 10.5; // local varisble named number

1z

13 // display wvalues of local and global variables

14 cout << "Local double walue of number = " << number

15 << "wvnGlobal int wvalue of nuxber = " << @inumber << endl:

16 return 0; // indicates successful termination
17y // end main

Local double value of number = 18.5
iGlobal int value of number = 7
Press any key to continue . . .

35

iKonular
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iCall-by-Value ve Call-by-Reference

= Bir fonksiyon aldigi parametrelerin degisen degerlerini ayni
degiskenle geri gonderebilir.

Call-by-reference, fonksiyona goénderilen parametrelerin
fonksiyondan gikarken son degerlerinin geri génderilmesini
saglar.

Call-by-value, fonksiyona génderilen parametrelerin
degerlerini geri gbndermez.

Call-by-reference seklinde parametre gonderildiginde
degiskenin eski degeri degisir.

Call-by-value, default calisma seklidir.

const ile yapilan tanimlamalarda degiskenin degeri
degismez.

37

Call-by-Value ve Call-by-Reference

19// Fig. 6.19: £iglé_15.cpp

zi| // Comparing pass-by—value and pass-by-reference with references.

31| #include <ilostream:

4i| using std::cout;

51| using =td::endl:

[

7| int sguareByWalus( int ); // function prototype (valus pass)

=]

97| void squareByReference| int & |; // function prototype (reference pass)

10g-

113 int main()

1z3]

13 int ®x = 2; // walue to sguare using sqguareByValue

14 int z = 4; // walue to sguare using sguareByReference

15

1 /¢ demonstrate sguareByValue

17 cout << "x = " << x << " before squareByValuein'™:

15 cout << "Valus returnesd by squareByValus: ™

19 << sguareByWalue( x | << endl:

z0 cout << "x = " o< x << " after sguareByValus\n” << endl;

21

22 /4 demonstrate sgquareByReference

Z3 Ccout << "z = " << z << " before squareByReference” << endl;

24

25 squareByReference| z )

Z6 cout << "z = " << z << " after sgquareByReference” << endl;

27 syatem ("PAUIE") ;

28 recturn 0:; // indicates successful termination

zg y /4 end main

ol 38
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iCall-by-Value ve Call-by-Reference

31§ /4 sgquareByValue multiplies number by itself, stores the

3zik // result in nuwber and returns the new value of nuwber

333 int sguarebByValue | int number |

34 {

35 recurn number *= number; // caller's argument not modified
36 } 4/ end function sguareByValue

a7y

383 // squareByReference multiplies numberBef by itself and stores the result
30il // in the varisble to which nuwberRef refers in function wain
4037 woid sguareByReference| int &nuberBef

41 {

42 nunkberRef *= numberPef; [/ caller's arcgument modified
431k} 4/ end function squareByReference

hefore sguareBylalue
returned by squareBylalue: 4
after squareBylUalue

hefore sguareByReference

6 after sgquareByReference
any key to continue . . .

39

iCall-by-Value ve Call-by-Reference

= Bir degisken baska bir degiskenle referans gosterilebilir.

= Bir degiskenin referansi & isareti ile gosterilir ve
degiskenin adresini saklar.

= Referans gdstermek icin kullanilan degiskenin baslangig
degerinin atanmasi gereklidir.

= Asagidaki 6rnekte scrRef degiskeni count degiskenini
referans gosterir.

= &cRef degiskenin dederi degistiginde count
degiskeninin de degeri degisir.
int count 1; // declare integer variabkle count

int &cRef count; // f ag an aliag for count
cRef++; // increment count (using its alias cRef)

reate

40
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;| Call-by-Value ve Call-by-Reference

[/ Fig. 6.20: figlé_20.cpp

// References must he initialized.
#include <iostresm>

using std::cout;

1

2

3

4

5| using std::endl;
3

T int maini)

[=F | I

9

int x = 3:

10 int &y = ®x; // ¥ refers to (is an alias for) x

11

1z cout << "x o= " << x << endl << "y = " << vy << endl;
13 v = 7; // actually modifies =

14 cout << "x o= " << x << endl << "y = " << vy << endl;
15

1 system ("PAUIE™) ;

17 return 0; // indicates successful termination

1si- 3 /4 end main

4 =J =] L)

]
o
“

any key to continue .

41
;| Call-by-Value ve Call-by-Reference
v . v e .
= Baslangi¢ degeri atanmayan referans degiskeni igin hata
olusur.
13/ Fig. 6.20: figDé 20.cpp
zi| // References must bhe initialized.
31| #include <iostresm:
41| using std::icout;
51 using std::endl;
¥ 1S
i int main()
[=E | A
9 int =% = 3:
10
11
1z cout << Mx o= " g ox << endl << "y = " o< oy << endl;
13 v = 7; // sctually wodifies x
14 cout << Mx o= " g ox << endl << "y = " o< oy << endl;
15
1 system |("PAUSE™) ;
17 return 0; // indicates successful termination
1si- r // end main
deneme_cpp{l0) : error CEE30: 'y' : references must be initialized
42
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iDefault Parametreler

= Fonksiyonlarda tanimlanan parametrelere baslangig
degeri atanabilir.

= Baslangic degerleri fonksiyonun prototip
tanimlamasi yapilirken verilir.

= Birden fazla parametre kullanilirsa, fonksiyon
cagirldiginda default deger yerine verilen degerler
soldaki parametreden baslanarak aktarilir.

a4
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Default Parametreler

194/ Fig. 6.22: figls_Z2.cpp
24| // Using default arguments.
37| #include <iostress
47 uzing std::couc;
51 using std::endl:
3
74| // function prototype that specifies default arcguments
57 int boxVoluwe( int length = 1, int width = 1, int height = 1 );
ail
10{7 int main{)
113 {
1z // no arguments--use default values for all dimensions
13 cout << "The default box voluwe is: " << boxVolumwe();
14
15; /¢ specify length; default width and height
16 cout << "™yninThe voluwe of & box with length 10,\n"
17 << "width 1 and height 1 is: " << boxWolwwe| 10 ):
ig
19 /4 specify length and width; defsult height
20 cout << "\n'nThe volume of a box with length 10,%n"
21! << "width 5 and height 1 is: " << boxVolume{ 10, 5 );
22
z3 /¢ specify all arguments
z4! cout << "™yninThe wvoluwe of a box with length 10,\n"
25 <« "width 5 and height 2 is: " << boxVoluwe( 10, 5, 2 |
ze << endl;
27 system("BAUSE™) ; & -
The default box volume is: 1
26 return 0; // indicates successful termination
293} 4/ end main The volune of a hox with length 18,
soll idth 1 and height 1 is: 18
31 // function hoxVolume calculates the wolume of a box The volume of a box with length 18,
3217 int boxVolume({ int length, int width, int height } jidth 5 and height 1 is: 58
333 { The volume of a box with length 18,
34 return length * width *# height: width 5 and height 2 is: 188
351 } // end function boxVoluwe Press any key to continue . . . o
ekt
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iFunction Overloading

= C++ ayni isimde farkli parametreler alan ve farkli
sonuglar geri donduren fonksiyonlar tanimlamaya
olanak verir.

= Function overloading farkli parametrelere sahip
olan ayni isimde birden fazla fonksiyon tanimlamayi
ifade eder.

47

iFunction Overloading

14/ Fig. 6.24: fig06_Z4.cpp
zi| // Owverloaded functions.

31| #include <ilostresm:

47| using std::cout;

51| using std::endl;
]
7
g

-4/ function sgquare for int values
S int souare | int x )
LI

10 cout << "sguare of integer " << x << " iz ";
11 return x ¥ x;

1zd| + /4 end function sguare with int argument

133-

14: // function sguare for double values
15 double sguare( dowale v )

16d( {
17 cout << "sguare of double ™ << ¥y << " is ";
is return ¥ ¥ v}

124 + /4 end function sguare with double argument
208

Zigine waini) Cvare of dowhle 7.5 1o 56.25
2zl € Press any key to continue . . .
23 cout << sguare( 7 ): // calls int version

24 cout << endl:

25 cout << sguare( 7.5 ); // calls double version

26 cout << endl;

27 system|"FAUIE™) ;

28 return 0; // indicates successful termination

291 » /4 end main

308-

48
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iFunction Overloading

= Farkl nimerik veri tirleri icin (float toplama, integer
toplama, double toplama) ayni isimle kullanilan
matematiksel islem yapan fonksiyonlar kullanilabilir.

= Overload yapilan fonksiyonlari ayni parametre listesi
ve farkll donen degerle tanimlamak compile hatasi
olusturur.

rrrrr CEE56: 'double scuare{int)' : owerloaded function differs only by return type from 'int souare{int)’'

49

iKonular
n Giris
= math Kutuphane Fonksiyonlar
= Cok Parametreyle Fonksiyon Tanimi
= Fonksiyon Prototipleri
» C++ Standart Kutuphaneleri
= Ornek: Rastgele Say1 Ureteci
= Scope Kurallan
= Unary Scope Resolution Operator
= Call-by-Value ve Call-by-Reference
= Default Parametreler
= Function Overloading
» Ozyineleme (Recursion)

25



i@zyineleme (Recursion)

= Bazi problemlerin ¢6ziimlinde fonksiyonlarin kendi
kendisini cagirmasi daha uygundur.

= Bir recursive function dogrudan yada dolayli
olarak kendisini cagiran fonksiyondur.

= Bir problem birbirine benzeyen basit parcalar
halinde ifade edilirse her parca ayri ayri ¢ozlebilir.

= Her parcanin ¢éziiminde ayni islemlerin tekrar
edilmesi icin ayni fonksiyon tekrar tekrar gagirilabilir.

= Recursive ¢cagirmada tiim pacalar icin fonksiyon
kendi kendisini cagirr.

51

i@zyineleme (Recursion)

= Faktoriyel islemi recursive fonksiyon cagirma
kullanilarak ¢oziilebilir.

n! = n(n-1)(n-2). ... .1
= Iterative bir sekilde ¢dziim asagidaki gibi yapilabilir:

for ( int counter = number; counter == 1; counter-- )
factorial *= counter;

= Recursive sekilde problem asagidaki gibi ifade edilir:
n! = n(n-1)!

52
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i@zyineleme (Recursion)

= Recursive galismaya igin 6rnek asagida gorilmektedir.

Final value = 120

L1
l = 120is retumed
5 * 41
|
¥ 4'= 4™ 6 =245 retumed
g 4= 31
L T 3=3%2=06is retumed
3 %21 3= 2
l 2 is returned
2 %1 2+ 4l
L T | returned
1 1
{a) Procession of recursive calls (b} Values retumed from each recursive call

53

i@zyineleme (Recursion)

1\ // Fig. 6.29: figlé_Z9.cpp

21| /f Testing the recursive factorial function.
37| #include <iostresam:>

4i| uzing scd::icout:

54| using std::endl;
B
-
&
9

#include <iomanips
using std::setw;

10:| un=igned long factorial( unsigned long ); // function prototype

113+

124 int maini)

133 {

14 {4 ealoulate the factorials of O through 10

15 for | int counter = 0; counter <= 10; counter++ |
ia cout << setw| Z ) << counter << "! = " << factorial( counter |
17 << endl;

i&

19 system|"PAUIE™) ;

20 return 0; // indicates successful termination

21:[ 1 /S end main

zzib

231 /) recursive definition of function factorial
245 unsigned long factorial( unsigned long number )
253 {

26 if | number <= 1 ) // test for base case

27 return 1; // base eases: 0! = 1 and 1! = 1 any key to continue . . .
25 else // recursion step

29 return number * factorial( nuwker - 1 );

30:[ 1 /S end function factorial

313

54
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i@zyineleme (Recursion)

-1// Fig. 6.30: £ig06_30.cpp

/¢ Testing the recursive fibonacci function, fibonacci (0) =0

#include <iostream:-

using st cout; fibonacci (1) =1
cing

fibonacci (n) = fibonacci (n-1) + fibonacci (n-2)
using std::endl;

1
2
3
4
51 uging st
3
7
&i| unsigned long fibonascci| unsigned long ): // function prototype

107 int main()

113 {
1z /4 maloculate the fibonacci values of O through 10
13 for [ int eounter = 0; counter <= 10; counter++
14 cout << "fikbonacci( " << counter << ") = "
15 << fibonacci{ counter | << endl:
16
17 /¢ display higher fikonacci values
15 cout << "fibonacci| 20 ) = " << fibonacci| 20 ) << endl; m
19 cout << "fibonacci( 30 ) = " << fibonacci( 30 ) << endl:
20 " - Ml ibonacci(
cout << "fibonacci( 35 ) = << fibonaceci( 35 ) << endl; IF ihonacciC
Z1 system ("PATIE") ; fihnnacci(
zz return 0; // indicates successful termination f ibonacci¢
f ihonacci(
233 1 // end main f ibonacci(
zail fihunacci(
25] // recursive method fibonacci ﬁigs::zzig
zfijunsigned long fibonacei( unsigned long nuwber | if ihonaccif
279 ¢ if ibonacci(
. if ibonacci{
28 if { { number == 0 ) || [ number == 1 ) | // base cases [Nty
20 recurn nuwher: f ihonacci( 7
30 else // recursion step Press any key to continue . . .
31 return fibonacci( nuwmber - 1} + fibonacci( nwmber - 2 );
3zi| } /4 end function fibonacci
5339l 55
;:| Ozyineleme (Recursion)
fibonacci( 3 )
return fibonacci( 2 ) + fibonacci( 1 )
i . T
return fibonacci( 1 ) + fibonacci( 0 ) return 1
R ————— T
return 1 return 0
56
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Ozyineleme (Recursion)

139 // Fig. €.32: fighé 3Z.cpp

zi| // Testing the iterative facrorial mechod. - e
31| #include <iostreams Iterative faktoriyel
41| uzing std: :eour; hesabi

51| using std::endl:
3
2
=}

#include <iomanips
using std::secu;

9

104 unsigned long factorial({ unsigned long ) // function prototype
113k

1270 int main()

134 ¢

14 /4 emalculate the factorials of O through 10

15 for [ int counter = 0; counter <= 10; counter++ |

16 cout << setw( 2 ] << counter << "! = " << factorial( counter )
17 << endl;

13

19 system(TPATSE") ;

20 return 0z

21| v /4 end main

2z3-

23] // iterative method factorisl
24 unsigned long factorial{ unsigned long number |

25| ¢

zZ6 unsigned long result = 1

27 X

25 /¢ iterative declaration of wethod factorial Fress any key to continue .

29 for ( unsigned long i1 = nuwber; i >= 1; i-- ]

30 result *= i;

31

3z return resulc;

33:| )y /4 end funccion factorial

34iL 57

i@dev

f(x) = ax® + bx? + cx + d seklinde bir fonksiyonun a, b, c ve d katsayilari disaridan giriliyor.

Bu esitligin f(x) = 0 oldugu bir x dederini bisection, secant ve newton metodlariyla f(x) = +0,001
aralidinda bulan bir program yaziniz.

Program ilk calistiginda asadidaki ekran gelecektir.

a katsayisini giriniz =1
b katsayisini giriniz = -3
c katsayisini giriniz = 0
d katsayisini giriniz =1

1- Bisection

2- Secant

3- Newton

4- Yeni katsayi girisi

Metodu seg¢iniz (1, 2, 3, 4, GCikis igin O giriniz) : 1

Hesaplama sirasinda her adimda, adim sirasi, x ve y degerleri ekrana yazilacaktir.
Meniiden 4 segilirse yeni bir fonksiyon igin katsayi girisi yapilacaktir.
1-3 arasi segimlerde girilen fonksiyon igin segilen metod uygulanacaktir.
Her metod segiminden sonra ekran temizlenerek meniiye doniilecektir.
58

29



i@dev

Asadidaki 6rnek gikti y = x3 - 3x2 + 1 fonksiyonu ve Bisection metodu igin verilmistir.

Bisection

J %k Kk ke ok ok ke ok ok kok ok
i

% %k kk Kk

0w J ot WN KR

Press any key to continue...

xi

%k Kk kkk
0,5000
0,7500
0,6250
0,6875
0,6562
0,6406
0,6484
0,6523

yi

J %k Kk ok k ok
0,3750
-0,2656
0,0722
-0,0930
-0,00093
0,0317
0,0112
0,0009
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