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int ¢[12]; // ¢ is an array of 12 integers
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int b[100], // b is an array of 100 integers
x[27]; //x is an array of 27 integers
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1 // Fig. 7.3: £ig07_03.cpp
2 // Initializing an array.
3 #include <iostream>
4 using std::cout;
5 wusing std::endl;
6
7 #include <iomanip>
8 using std::setw;
9
10 int main()
11 {
12 int n[ 10 ]; // n is an array of 10 integers
13
14 // initialize elements of array n to 0
15 for (int i = 0; i < 10; i++ )
16 n[ i ] = 0; // set element at location i to 0
17
18 cout << "Element" << setw( 13 ) << "Value" << endl;
19
20 // output each array element's value
21 for ( int j = 0; j < 10; j++ )
22 cout << setw( 7 ) << j << setw( 13 ) << n[ j ] << endl;
23
24 return 0; // indicates successful termination
25 } // end main
Element Value
0 0
1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0
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int n[10] = {0}; // intialize elements of array n to 0
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int n[5] = {32 , 27 , 64 , 18 , 95 , 14};
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// Fig. 7.4: £ig07_04.cpp
// Initializing an array in a declaration.
#include <iostream>

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

#include <iomanip>
using std::setw;
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10 int main()

11 {

12 // use initializer list to initialize array n

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

15 cout << "Element" << setw( 13 ) << "Value" << endl;
16
17 // output each array element's value
18 for (int 1i = 0; i1 < 10; i++ )
19 cout << setw( 7 ) << i << setw( 13 ) << n[ i ] << endl;
20
21 return 0; // indicates successful termination
22 } // end main
Element Value
0 32
1 27
2 64
3 18
4 95
5 14
6 90
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1 // Fig. 7.5: £ig07 _05.cpp
2 // Set array s to the even integers from 2 to 20.
3 #include <iostream>
4 using std::cout;
5 wusing std::endl;
6
7 #include <iomanip>
8 using std::setw;
9
10 int main()
11 {
12 // constant variable can be used to specify array size
13 const int arraySize = 10; // must initialize in declaration
14
15 int s[ arraySize ]; // array s has 10 elements
16
17 for ( int i = 0; i < arraySize; i++ ) // set the values
18 s[i]=2+2%*13i;
19
20 cout << "Element" << setw( 13 ) << "Value" << endl;
21
22 // output contents of array s in tabular format
23 for ( int j = 0; j < arraySize; j++ )
24 cout << setw( 7 ) << j << setw( 13 ) << s[ j ] << endl;
25
26 return 0; // indicates successful termination
27 } // end main
Element Value
0 2
1 4
2 6
3 8
4 10
5 12
6 14
7 16
8 18
9 20

AT 4 08 3519 Slp polic wdgi| V-0 <

o3liza! 10 )lais L arraySize ply ol iz G 0ol (g1 CONSE oS (oo 55 S 5113 Lo s

i B it ol Sl OT 1 ey g 23l el ol 4 ol (Sla ke gy ol 0k

@ oa Sl L (sla it b ol Sl (ub (gla e 4 (V=Y 5 V-5 sl dlen) S

ST



*\VPiij Juas Laylosm o Ladalyl

Q?Q594a5)g‘5&z$
cld] 3zl go folalS” gllst b iOT OMel 1 pug ol pio &5 a0 jllils SO e oy pu 43

LS

gl y Slas
el o lealS” gl ¢ ] o ple EG s Coll e G a0 _ylilde IO i) dreti

U b 53 28 SIS el G 350 ol Syle S5 ST GlnST a s 1y ol gla ke Ol 5 oo
el 03 S e i 15 Lo 55158 41T Lo arraySize ol e V-0

gs~g5s4oujg‘5uas
S e3lizal pude 3,5 o3lizal &Siled 5 ESCila il (Slags )T gyl O] (5l lagli 1 Oy o Lods

Wl gt Sk o balST sl ¢ shite ol 4 Sl S
V=0 S asl 55 S e Iy ol asl Ul calyT 5l s 53 Culi (gla uine I ealizal L
1000 G 10 31 54 OMel y5 ArraySize idis oslu i b1y (6 maie 100 w),T &S for ksl ol
) aal 223 517 A5 bglast [ s s 3 0ok 43 8 K arraySize ub iz $1.48 o
Wl o S pl i gr o5 ol 7 (6 shilen Louns oS (5 e 1000 45T LIS 6l

Sy as 8 S Fahpdel s smdly glaasl i s s

HNPIPF (wtige
Slateliy sl 43 Wl po Sid ol S5 Slow Sl ize & s 4T o ol i n
il e ik Lo

Jlows! o gidob g
Al slaaaliy slel o (2] Sl S sl U iie 5 Sy 4T plo e

,J.’fww})@- slde] (ol e c‘g&'w/:f&w

1 // Fig. 7.6: £ig07_06.cpp

2 // Using a properly initialized constant variable.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::endl;

6

7 int main()

8

9 const int x = 7; // initialized constant variable
10

11 cout << "The value of constant variable x is: " << x << endl;
12

13 return 0; // indicates successful termination

14 } // end main
[ The value of constant variable x is:7 |
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// Fig. 7.7: £ig07_07.cpp
// A const variable must be initialized.
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int main()
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5 {

6 const int x; // Error: x must be initialized

7

8 x = 7; // Error: cannot modify a const variable
9

10 return 0; // indicates successful termination

11 } // end main
Borland C++ command-line compiler error message:
Error E2304 £ig07_07.cpp 6: Constant variablr ‘x’ must be initialized
in function main()
Error E2304 £ig07_07.cpp 8: Cannot modify a const object in function
main ()
Microsoft Visual C++ .NET compiler error message:
C:\cpphtp5e_examples\ch07\fig07_07.cpp(6) :error C2734:'x’: const object
must be initialized if not extern
C:\cpphtp5e_examples\ch07\£fig07_07.cpp(8) :error C2166: l-value specifies
const object

GNU C++ compiler error message:
£fig07_07.cpp:6: error: unitialized const ‘x’
£fig07_07.cpp:8: error: assignment of read-only variable ‘x’
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// Fig. 7.8: £ig07_08.cpp

// Compute the sum of the elements of the array.
#include <iostream>

using std::cout;

using std::endl;

int main()

woJdJouldWNER

const int arraySize = 10; // constant variable indicating size of array
10 int a[ arraySize ] = { 87, 68, 94, 100, 83, 78, 85, 91, 76, 87 };
11 int total = 0;

12

13 // sum contents of array a

14 for ( int i = 0; i < arraySize; i++ )

15 total += a[ i ];

16

17 cout << "Total of array elements: " << total << endl;
18

19 return 0; // indicates successful termination

20 } // end main

[ Total of array elements: 849
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for ( int j

= 0; j < arraySize; j++ )
cin >> a [ j

1;
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// Fig. 7.9: £ig07_09.cpp

// Bar chart printing program.
#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>
using std::setw;
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10 int main()

11 {

12 const int arraySize = 11;

13 int n[ arraySize ] = { O, O, O, O, O, O, 1, 2, 4, 2, 1 };

15 cout << "Grade distribution:" << endl;



1N -~ - 1

S }:A
‘i*\?uu ) o LY
12 s Lyl P

16

17 // for each element of array n, output a bar of the chart
18 for ( int i = 0; i < arraySize; i++ )

19 {

20 // output bar labels ("0-9:", ..., "90-99:", "100:" )
21 if (i == )

22 cout << " 0-9: ";

23 else if (i == 10 )

24 cout << " 100: ";

25 else

26 cout << 1 * 10 << "-" << (i * 10 ) + 9 << ": ",
27

28 // print bar of asterisks

29 for ( int stars = 0; stars < n[ i ]; stars++ )

30 cout << '*';

31

32 cout << endl; // start a new line of output

33 } // end outer for

34

35 return 0; // indicates successful termination

36 } // end main

Grade distribution :
0-9:
10-19:
20-29:
30-39:
40-49:
50-59:
60-69: *
70-79: **
80-89: ****
90-99: **
100: *
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// Fig. 7.10: £ig07_10.cpp

// Roll a six-sided die 6,000,000 times.
#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>
using std::setw;

#include <cstdlib>
using std::rand;
using std::srand;
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#include <ctime>

15 using std::time;

16

17 int main()

18 {

19 const int arraySize = 7; // ignore element zero

20 int frequency|[ arraySize ] = { 0 };

21

22 srand( time( 0 ) ); // seed random number generator.
23

24 // roll die 6,000,000 times; use die value as frequency index
25 for ( int roll = 1; roll <= 6000000; roll++ )

26 frequency[ 1 + rand() % 6 ]++;

27

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

29

30 // output each array element's value

31 for ( int face = 1; face < arraySize; face++ )

32 cout << setw( 4 ) << face << setw( 13 ) << frequency[ face ]
33 << endl;

34

35 return 0; // indicates successful termination

36 } // end main
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Face Frequency
1 1000167
2 1000149
3 1000152
4 998748
5 999626
6 1001158
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// Fig. 7.11: £ig07_11.cpp
// Student poll program.
#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>
using std::setw;
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10 int main()

11 {

12 // define array sizes

13 const int responseSize = 40; // size of array responses

14 const int frequencySize = 11; // size of array frequency

15

16 // place survey responses in array responses

17 const int responses|[ responseSize ] = {1, 2, 6, 4, 8, 5, 9, 7, 8,
18 10, 1, 6, 3, 8, 6, 10, 3, 8, 2, 7, 6, 5, 7, 6, 8, 6, 7,

19 5, 6, 6,5 6, 7,5, 6, 4,8, 6,8, 10 };
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20
21 // initialize frequency counters to 0
22 int frequency[ frequencySize ] = { 0 };
23
24 // for each answer, select responses element and use that value
25 // as frequency subscript to determine element to increment
26 for ( int answer = 0; answer < responseSize; answer++ )
27 frequency[ responses[ answer ] ]++;
28
29 cout << "Rating" << setw( 17 ) << "Frequency" << endl;
30
31 // output each array element's value
32 for ( int rating = 1; rating < frequencySize; rating++ )
33 cout << setw( 6 ) << rating << setw( 17 ) << frequency[ rating ]
34 << endl;
35
36 return 0; // indicates successful termination
37 } // end main
Rating Frequency
1 2
2 2
3 2
4 2
5 5
6 11
7 5
8 7
9 1
10 3
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char stringl[] = {‘€' , 'i' , ‘' , ‘s’ , ‘t' , \0'};
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1 // Fig. 7.12: £ig07_12.cpp
2 // Treating character arrays as strings.
3 #include <iostream>
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4 wusing std::cout;
5 wusing std::cin;
6 wusing std::endl;
7
8 int main()
9
10 char stringl[ 20 ]; // reserves 20 characters
11 char string2[] = "string literal"; // reserves 15 characters
12
13 // read string from user into array stringl
14 cout << "Enter the string \"hello there\": ";
15 cin >> stringl; // reads "hello" [space terminates input]
16
17 // output strings
18 cout << "stringl is: " << stringl << "\nstring2 is: " << string2;
19
20 cout << "\nstringl with spaces between characters is:\n";
21
22 // output characters until null character is reached
23 for ( int i = 0; stringl[ i ] !'= '\0'; i++ )
24 cout << stringl[ i ] << ' ';
25
26 cin >> stringl; // reads "there"
27 cout << "\nstringl is: " << stringl << endl;
28
29 return 0; // indicates successful termination
30 } // end main
Enter the string “hello there” : hello there

stringl is: hello

string2 is: string literal

Stringl with spaces between character is:
hello

stringl is: there
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// Fig. 7.13: £ig07_13.cpp

// Static arrays are initialized to zero.
#include <iostream>

using std::cout;

using std::endl;

void staticArrayInit( void ); // function prototype
void automaticArrayInit( void ); // function prototype
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int main()

{
cout << "First call to each function:\n";
staticArrayInit();
automaticArrayInit();

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

automaticArrayInit() ;

cout << endl;
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return 0; // indicates successful termination
} // end main

// function to demonstrate a static local array

void staticArrayInit( void )

{
// initializes elements to 0 first time function is called
static int arrayl[ 3 ]; // static local array

cout << "\nValues on entering staticArrayInit:\n";
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32 // output contents of arrayl

33 for (int 1 = 0; 1 < 3; i++ )

34 cout << "arrayl[" << i << "] = " << arrayl[ i ] <« " ";
35

36 cout << "\nValues on exiting staticArrayInit:\n";

37

38 // modify and output contents of arrayl

39 for (int j = 0; j < 3; j++ )

cout << "arrayl[" << j << "] = " << ( arrayl[ j ] +=5) << " ";
} // end function staticArrayInit

// function to demonstrate an automatic local array

void automaticArrayInit( void )

{
// initializes elements each time function is called
int array2[ 3 ] = { 1, 2, 3 }; // automatic local array

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

// output contents of array2
for (int i = 0; i < 3; i++ )
cout << "array2[" << i << "] = " << array2[ i ] << " ";

cout << "\nValues on exiting automaticArrayInit:\n";

// modify and output contents of array2

for ( int j = 0; 3§ < 3; j++ )

59 cout << "array2[" << j << "] = " << (array2[ j ] +=5) <« " ";
60 } // end function automaticArrayInit

U OIOITUTOE S BB BB BB BB
oo WNROVWOIONUIBWNRO



A NE ol
YYQaiin Jas Layloy g Ll Uvj

First call to each function:

Values on entering staticArrayInit:
arryl[0] = 0 arrayl[l] = 0 arrayl[2]
Values on exiting staticarrayInit:
arrayl[0] = 5 arrayl[l] = 5 arrayl[2] =5

0

Values on entering automaticArrayInit:
arry2[0] = 1 array2[l] = 2 array2[2] = 3
Values on exiting automaticArrayInit:
array2[0] = 6 array2[l] = 7 array2[2] = 8

Second call to each function:

Values on entering staticArrayInit:

arryl[0] = 5 arrayl[l] = 5 arrayl[2] = 5
Values on exiting staticArrayInit:

arrayl[0] = 10 arrayl[l] = 10 arrayl[2] = 10

Values on entering automaticArrayInit:
arry2[0] = 1 array2[l] = 2 array2[2] = 3
Values on exiting automaticArrayInit:
array2[0] = 6 array2[l] = 7 array2[2] = 8
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modifyArray( hourlyTemperatures ) ;
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void modifyArray (int anyArrayName[], int anyVariableName) ;
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1 // Fig. 7.14: £fig07_14.cpp
2 // Passing arrays and individual array elements to functions.
3 #include <iostream>
4 wusing std::cout;
5 wusing std::endl;
6
7 #include <iomanip>
8 wusing std::setw;
9
10 void modifyArray( int [], int ); // appears strange
11 void modifyElement( int );
12
13 int main()
14 {
15 const int arraySize = 5; // size of array a
16 int a[ arraySize ] = { 0, 1, 2, 3, 4 }; // initialize array a
17
18 cout << "Effects of passing entire array by reference:"
19 << "\n\nThe values of the original array are:\n";
20
21 // output original array elements
22 for ( int i = 0; i < arraySize; i++ )
23 cout << setw( 3 ) << a[ i ];
24
25 cout << endl;
26
27 // pass array a to modifyArray by reference
28 modifyArray( a, arraySize );
29 cout << "The values of the modified array are:\n";
30
31 // output modified array elements
32 for ( int j = 0; j < arraySize; j++ )
33 cout << setw( 3 ) << a[ j 1;
34
35 cout << "\n\n\nEffects of passing array element by value:"
36 << "\n\na[3] before modifyElement: " << a[ 3 ] << endl;

37
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38 modifyElement( a[ 3 ] ); // pass array element a[ 3 ] by value

39 cout << "a[3] after modifyElement: " << a[ 3 ] << endl;
40

41 return 0; // indicates successful termination

42 } // end main

43

44 // in function modifyArray, "b" points to the original array "a" in memory
45 void modifyArray( int b[], int sizeOfArray )

46 {

47 // multiply each array element by 2

48 for ( int k = 0; k < sizeOfArray; k++ )

49 b[ k ] *= 2;
50 } // end function modifyArray
51

52 // in function modifyElement, "e" is a local copy of
53 // array element a[ 3 ] passed from main
54 void modifyElement( int e )

55 {
56 // multiply parameter by 2
57 cout << "Value of element in modifyElement: " << ( e *= 2 ) << endl;

58 } // end function modifyElement
Effects of passing entire array by reference:
The values of the original array are:
012314
The values of the modified array are:
024638

Effects of passing array element by value:

a[3] before modifyElement: 6
value of element in modifyElement: 12
a[3] after modifyElement: 6
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// Fig. 7.15: £ig07_15.cpp

// Demonstrating the const type qualifier.
#include <iostream>

using std::cout;

using std::endl;

void tryToModifyArray( const int [] ); // function prototype

woJdouldWN R

int main()
{
11 int a[] = { 10, 20, 30 };

13 tryToModifyArray( a );
14 cout << a[ 0 ] << ' "< a[ 1] << " "<k a[ 2] << '"\n';

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

19 // In function tryToModifyArray, "b" cannot be used
20 // to modify the original array "a" in main.
21 void tryToModifyArray( const int b[] )
22 {
23 b[ 0] /= 2; // error
24 b[ 1] /= 2; // error
25 b[ 2] /= 2; // error
26 } // end function tryToModifyArray
Borland C++ command-line compiler error message:
Error E2024 £fig07_15.ccp 23: Cannot modify a const object
in function tryToModifyArray(const int * const)
Error E2024 £ig07_15.ccp 24: Cannot modify a const object
in function tryToModifyArray (const int * const)
Error E2024 £ig07_15.ccp 25: Cannot modify a const object
in function tryToModifyArray(const int * const)

Microsoft Visual C++ .NET compiler error message:
C:\cpphtp5_examples\ch07\fig07_15.ccp(23) : error C2166: l-value specifies
const object
C:\cpphtp5_examples\ch07\fig07_15.ccp(24) : error C2166: l-value specifies
const object
C:\cpphtp5_examples\ch07\fig07_15.ccp(25) : error C2166: l-value specifies
const object

GNU C++ compiler error message:
£fig07_15.ccp:23: error: assignment of read-only location
£fig07_15.ccp:24: error: assignment of read-only location
£ig07 15.ccp:25: error: assignment of read-only location
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1 // Fig. 7.16: GradeBook.h

2 // Definition of class GradeBook that uses an array to store test grades.
3 // Member functions are defined in GradeBook.cpp

4

5 #include <string> // program uses C++ Standard Library string class
6 wusing std::string;

7

8 // GradeBook class definition

9 class GradeBook

10 {

11 public:

12 // constant -- number of students who took the test
13 const static int students = 10; // note public data

14

15 // constructor initializes course name and array of grades

16 GradeBook ( string, const int [] );

17

18 void setCourseName( string ); // function to set the course name
19 string getCourseName () ; // function to retrieve the course name
20 void displayMessage(); // display a welcome message

21 void processGrades(); // perform various operations on the grade data
22 int getMinimum(); // find the minimum grade for the test

23 int getMaximum(); // find the maximum grade for the test

24 double getAverage(); // determine the average grade for the test
25 void outputBarChart(); // output bar chart of grade distribution

26 void outputGrades(); // output the contents of the grades array
27 private:
28 string courseName; // course name for this grade book

29 int grades[ students ]; // array of student grades
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30 }; // end class GradeBook
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1 // Fig. 7.17: GradeBook.cpp

2 // Member-function definitions for class GradeBook that
3 // uses an array to store test grades.

4 #include <iostream>

5 using std::cout;

6 using std::cin;

7 using std::endl;

8 using std::fixed;

9

10 #include <iomanip>

11 using std::setprecision;

12 using std::setw;

13

14 #include "GradeBook.h" // GradeBook class definition

15

16 // constructor initializes courseName and grades array
17 GradeBook::GradeBook( string name, const int gradesArray[] )
18 {

19 setCourseName ( name ); // initialize courseName

// copy grades from gradeArray to grades data member
for ( int grade = 0; grade < students; grade++ )
grades[ grade ] = gradesArray[ grade ];
} // end GradeBook constructor

// function to set the course name
void GradeBook: :setCourseName ( string name )
{
courseName = name; // store the course name
} // end function setCourseName
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32 // function to retrieve the course name

33 string GradeBook: :getCourseName ()

34 {

35 return courseName;

36 } // end function getCourseName

37

38 // display a welcome message to the GradeBook user
39 void GradeBook: :displayMessage ()

// this statement calls getCourseName to get the
// name of the course this GradeBook represents
cout << "Welcome to the grade book for\n" << getCourseName() << "!"
<< endl;
} // end function displayMessage

// perform various operations on the data
void GradeBook: :processGrades ()
{

// output grades array

outputGrades () ;

// call function getAverage to calculate the average grade
cout << "\nClass average is " << setprecision( 2 ) << fixed <<
getAverage () << endl;

// call functions getMinimum and getMaximum
cout << "Lowest grade is " << getMinimum() << "\nHighest grade is "
<< getMaximum() << endl;
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61 // call function outputBarChart to print grade distribution chart
62 outputBarChart() ;

63 } // end function processGrades

64

65 // find minimum grade

66 int GradeBook::getMinimum ()
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67 {

68 int lowGrade = 100; // assume lowest grade is 100

69

70 // loop through grades array

71 for ( int grade = 0; grade < students; grade++ )

72

73 // if current grade lower than lowGrade, assign it to lowGrade
74 if ( grades[ grade ] < lowGrade )

75 lowGrade = grades[ grade ]; // new lowest grade
76 } // end for

77

78 return lowGrade; // return lowest grade

79 } // end function getMinimum

80

81 // find maximum grade
82 int GradeBook: :getMaximum ()

83 {

84 int highGrade = 0; // assume highest grade is 0

85

86 // loop through grades array

87 for ( int grade = 0; grade < students; grade++ )

88

89 // if current grade higher than highGrade, assign it to highGrade
90 if ( grades[ grade ] > highGrade )

91 highGrade = grades[ grade ]; // new highest grade
92 } // end for

93

94 return highGrade; // return highest grade

95 } // end function getMaximum

96

97 // determine average grade for test
98 double GradeBook: :getAverage ()

99 {

100 int total = 0; // initialize total

101

102 // sum grades in array

103 for ( int grade = 0; grade < students; grade++ )
104 total += grades|[ grade ];

105

106 // return average of grades

107 return static_cast< double >( total ) / students;
108 } // end function getAverage

109

110 // output bar chart displaying grade distribution
111 void GradeBook: :outputBarChart ()

112 {

113 cout << "\nGrade distribution:" << endl;

114

115 // stores frequency of grades in each range of 10 grades
116 const int frequencySize = 11;

117 int frequency[ frequencySize ] = { 0 };

118

119 // for each grade, increment the appropriate frequency
120 for ( int grade = 0; grade < students; grade++ )

121 frequency[ grades[ grade ] / 10 ]++;

122

123 // for each grade frequency, print bar in chart

124 for ( int count = 0; count < frequencySize; count++ )
125 {

126 // output bar labels ("0-9:", ..., "90-99:", "100:" )
127 if ( count == 0 )

128 cout << " 0-9: ";

129 else if ( count == 10 )

130 cout << " 100: ";

131 else

132 cout << count * 10 << "-" << ( count * 10 ) + 9 << ": ";
133

134 // print bar of asterisks

135 for ( int stars = 0; stars < frequency[ count ]; stars++ )

136 cout << '*';
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137

138 cout << endl; // start a new line of output
139 } // end outer for

140 } // end function outputBarChart

141

142 // output the contents of the grades array
143 void GradeBook: :outputGrades ()

144 {

145 cout << "\nThe grades are:\n\n";

146

147 // output each student's grade

148 for ( int student = 0; student < students; student++ )

149 cout << "Student " << setw( 2 )<< student + 1 <<": " << setw( 3 )
150 << grades[ student ] << endl;

151 } // end function outputGrades
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1 // Fig. 7.18: £ig07_18.cpp

2 // Creates GradeBook object using an array of grades.
3

4 #include "GradeBook.h" // GradeBook class definition
5

6 // function main begins program execution

7 int main()

8 {

9 // array of student grades

10 int gradesArray[ GradeBook::students ] =

11 { 87, 68, 94, 100, 83, 78, 85, 91, 76, 87 };

12

13 GradeBook myGradeBook (

14 "CS101 Introduction to C++ Programming", gradesArray );
15 myGradeBook .displayMessage() ;

16 myGradeBook . processGrades () ;

17 return O;

18 } // end main
Welcome to the grade book for
CS101 Introduction to C++ Programming!

The grades are:

Student 1: 87
Student 2: 68
Student 3: 94
Student 4: 100
Student 5: 83
Student 6: 78
Student 7: 85
Student 8: 91
Student 9: 76
Student 10: 87

Class average is 84.90
Lowest grade is 68
Highest grade is 100

Grade distribution:
0-9:
10-19:
20-29:
30-39:
40-49:
50-59:
60-69: *
70-79: **
80-89: ****
90-99: **
100: *
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1 // Fig. 7.19: £ig07_19.cpp

2 // Linear search of an array.

3 #include <iostream>

4 wusing std::cout;

5 wusing std::cin;

6 wusing std::endl;

7

8 int linearSearch( const int [], int, int ); // prototype
9

10 int main()

11 {

12 const int arraySize = 100; // size of array a
13 int a[ arraySize ]; // create array a

14 int searchKey; // value to locate in array a
15

16 for ( int i = 0; i < arraySize; i++ )

17 al i ] =2 * i; // create some data

18

19 cout << "Enter integer search key: ";

20 cin >> searchKey;

21

22 // attempt to locate searchKey in array a

23 int element = linearSearch( a, searchKey, arraySize );
24

25 // display results

26 if ( element '= -1 )

27 cout << "Found value in element " << element << endl;
28 else

29 cout << "Value not found" << endl;

30

31 return 0; // indicates successful termination
32 } // end main

33

34 // compare key to every element of array until location is

35 // found or until end of array is reached; return subscript of
36 // element if key or -1 if key not found

37 int linearSearch( const int array[], int key, int sizeOfArray )
38 {

39 for ( int j = 0; j < sizeOfArray; j++ )
40 if ( array[ j 1 == key ) // if found,
41 return j; // return location of key
42

43 return -1; // key not found

44 } // end function linearSearch
Enter integer search key: 36
Found value in element 18

Enter integer search key: 37
Value not found




1 -~ - 1

s Mo
ii Laylosm o Ladalyl pin JuadY €Y

AT 53 (o Gazmiumer | Y11 SO
BT Giwedsw Y-A

(55 b @asme Glois o dilon Ladein 5,y S @ bosls a3 ) besls (gjlucs
ol 03,8 e 4 pllil ESL S e sl 3,8 o D)o bataly iy 3 45 el Jles!
ol ,a OLL 3 @I SSb sl &y s Ll 5 0 9,01 3 5 S oo Slao o)led b laeS>
P S o S (Sl b b1 s ol e S il S 8wl Les
LS (’\.G\ 30 lresly il e 4 U osyls 500 Sljle s C:;b 05 agh BT S slaoyles
5 Dy ey pl 93 sl b Oliios o8 ol 5 genlS e 3 ooy fils 51 (S (5led o
o) LBl Sl s 550313 r 3l e sl b el 31 (S st e ol 53
@‘Jﬁﬂ‘fﬂ%é}b@fﬂ)ﬁ‘&@.ﬁj}ﬂbc‘"J«M}J‘sﬁ

Ggl)lf
‘aufy,',gguﬂ,jﬁ/ﬂ Gl .M,/)U,;fﬁg&/,L(,’/mu‘;uﬁufr/@@/wﬁ g
S ST 4 L 7 sloaeliy s> slizal 5y sckmey (Slaws ) S o] San Col bl 5
g 43 S ki y )
ur?)égsjﬂveﬂﬂﬂ
ply (S5 5l S (b S om0 5 4 |y data o] e 10 ke V-V JSE asl
;f:j)‘)b .gl«m:})\b)}éﬂ gs’lfu;i‘)lfﬂ Ll 03 ¢ cbb@d‘ 4":.56» okum\u?))‘;j’[w%‘fjx
A LT sl sl e sl 5SS ST s eds ls p et ess (o2 Sl 1SS
Afrj")bng"'('\S@C)"f’a‘&Cf-ﬁjﬁ\j‘g}f‘;)" bfp_l.ﬁo.:aj.ﬁ Mb‘fﬁ)ﬂ& f}"’j@"'
Sedns o ol 3 Jsl pate 93 4t 5 b oo Cabge b OSG 3 15T 5wl jaie e g dnslis
M‘?aMs_.}'JAQ‘)TJDC‘l f;tﬁ&)‘4&)}@‘@\ith)\ﬁ)b.u\l‘aﬁgfﬂA.wjmjjli\
.J}).
S ) palie Ldata wl,T adsl as ldie 5 el 4 Sala V=Y S asl 5113 Ls
34 56 4 10 77 51 93 30 5 52
35 o) ol b 3 dmn 56 534 slie glyls &8 (S’ 0 o dataf1] 5 dataf0] 4 4sb, 1)
LT gl al, sl S e polas jfl das o 4l )lig ol p gyl 1 bl o LS e e
// Fig. 7.20: £ig07_20.cpp
// This program sorts an array's values into ascending order.
#include <iostream>

using std::cout;
using std::endl;
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7 #include <iomanip>
8 using std::setw;
9

10 int main()

11 {
12 const int arraySize = 10; // size of array a

13 int data[ arraySize ] = { 34, 56, 4, 10, 77, 51, 93, 30, 5, 52 };
14 int insert; // temporary variable to hold element to insert

15

16 cout << "Unsorted array:\n";

17

18 // output original array

19 for ( int i = 0; i < arraySize; i++ )

20 cout << setw( 4 ) << data[ i ];

21

22 // insertion sort

23 // loop over the elements of the array

24 for ( int next = 1; next < arraySize; next++ )

25 {

26 insert = data[ next ]; // store the value in the current element
27

28 int moveItem = next; // initialize location to place element
29

30 // search for the location in which to put the current element
31 while ( ( moveItem > 0 ) && ( data[ moveItem - 1 ] > insert ) )
32 {

33 // shift element one slot to the right

34 data[ moveItem ] = data[ moveItem - 1 ];

35 moveltem--;

36 } // end while

37

38 data[ moveItem ] = insert; // place inserted element into the array
39 } // end for

40

41 cout << "\nSorted array:\n";

42

43 // output sorted array

44 for ( int i = 0; i < arraySize; i++ )

45 cout << setw( 4 ) << datal[ i ];

46

47 cout << endl;

48 return 0; // indicates successful termination

49 } // end main
Unsorted array:
34 56 4 10 77 51 93 30 5 52
Sorted array:
4 5 10 30 34 51 52 56 77 93
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// Fig. 7.22: £ig07 22.cpp

// Initializing multidimensional arrays.
#include <iostream>

using std::cout;

using std::endl;

void printArray( const int [][ 3 ] ); // prototype

woJoudWNRK

int main()
10 {
11 int arrayl 1

[ 2][3 {{1, 2,31}, {45, 61} 1};
12 int array2[ 2 ][ 3 ]

1I 2[ 3[ 4[ 5 };
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13 int array3[ 2 ][ 31 ={ {1, 21}, {4} };

14

15 cout << "Values in arrayl by row are:" << endl;
16 printArray( arrayl );

17

18 cout << "\nValues in array2 by row are:" << endl;
19 printArray( array2 );

20

21 cout << "\nValues in array3 by row are:" << endl;
22 printArray( array3 );

23 return 0; // indicates successful termination

24 } // end main

25

26 // output array with two rows and three columns
27 void printArray( const int a[][ 3 ] )
{

28

29 // loop through array's rows

30 for (int i = 0; i < 2; i++ )

31

32 // loop through columns of current row

33 for ( int j = 0; j < 3; j++ )

34 cout << a[ 1 J[ J ] <" ';

35

36 cout << endl; // start new line of output
37 } // end outer for

38 } // end function printArray
Values in arrayl by row are:

s in arrayl by row are:

s in arrayl by row are:
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for (column = 0; column < 4; column++)
a[2] [column] = O;

0) Ry M\?Z_f‘j UDL;' &j\fﬁ‘)@)ﬂ‘)‘)oMWCMPGQ)u Q.f_‘)b
)L?:-\.w(gj:.wu,a:-u) .\S@J&&C).su.a}u ng)j.lajsforé\ll:-(@d‘(jbjb.ﬂl)dﬁjﬁw
Wl ) g Olyle Jslee LS fOr
a[2][0]
af[2][1]

a[2][2]
af2][3]

o nu
oooo

:Afo.ema';baq‘)T)J)}?}AﬂurwchoMoJ)jTﬁj)bs\fforé}:)b}:)téb
total = 0;
for (row = 0; row < 3; row++)

for (col = 0; column < 4; column++)
total += a[row] [column];
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// Fig. 7.23: GradeBook.h

// Definition of class GradeBook that uses a

// two-dimensional array to store test grades.
// Member functions are defined in GradeBook.cpp
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#include <string> // program uses C++ Standard Library string class
using std::string;

// GradeBook class definition

class GradeBook

{

public:
// constants
const static int students = 10; // number of students
const static int tests = 3; // number of tests

// constructor initializes course name and array of grades
GradeBook ( string, const int [][ tests ] );

void setCourseName( string ); // function to set the course name

string getCourseName(); // function to retrieve the course name

void displayMessage(); // display a welcome message

void processGrades(); // perform various operations on the grade data

int getMinimum(); // find the minimum grade in the grade book

int getMaximum(); // find the maximum grade in the grade book

double getAverage( const int [], const int ); // find average of grades

void outputBarChart(); // output bar chart of grade distribution

void outputGrades(); // output the contents of the grades array
private:

string courseName; // course name for this grade book

int grades[ students ][ tests ]; // two-dimensional array of grades
}; // end class GradeBook

WO g0 (830 w3 (Sl (S 90 w15T & b GradeBook _wils™ Ly w15 | Y-TT I

// Fig. 7.24: GradeBook.cpp

// Member-function definitions for class GradeBook that
// uses a two-dimensional array to store grades.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

using std::fixed;

#include <iomanip> // parameterized stream manipulators
using std::setprecision; // sets numeric output precision
using std::setw; // sets field width

// include definition of class GradeBook from GradeBook.h
#include "GradeBook.h"

// two-argument constructor initializes courseName and grades array
GradeBook: :GradeBook ( string name, const int gradesArray[][ tests ] )

{

setCourseName ( name ); // initialize courseName

// copy grades from gradeArray to grades
for ( int student = 0; student < students; student++ )

for ( int test = 0; test < tests; test++ )
grades[ student ][ test ] = gradesArray[ student ][ test ];
} // end two-argument GradeBook constructor

// function to set the course name
void GradeBook: :setCourseName ( string name )
{
courseName = name; // store the course name
} // end function setCourseName

// function to retrieve the course name
string GradeBook: :getCourseName ()
{
return courseName;
} // end function getCourseName
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41 // display a welcome message to the GradeBook user
42 void GradeBook: :displayMessage ()

43

44 // this statement calls getCourseName to get the

45 // name of the course this GradeBook represents

46 cout << "Welcome to the grade book for\n" << getCourseName() << "!"
47 << endl;

48 } // end function displayMessage

49

50 // perform various operations on the data
51 void GradeBook: :processGrades ()

52 {

53 // output grades array

54 outputGrades() ;

55

56 // call functions getMinimum and getMaximum

57 cout << "\nLowest grade in the grade book is " << getMinimum()
58 << "\nHighest grade in the grade book is " << getMaximum() << endl;
59

60 // output grade distribution chart of all grades on all tests
61 outputBarChart() ;

62 } // end function processGrades

63

64 // find minimum grade
65 int GradeBook::getMinimum ()

66 {

67 int lowGrade = 100; // assume lowest grade is 100

68

69 // loop through rows of grades array

70 for ( int student = 0; student < students; student++ )

71

72 // loop through columns of current row

73 for ( int test = 0; test < tests; test++ )

74

75 // if current grade less than lowGrade, assign it to lowGrade
76 if ( grades[ student ][ test ] < lowGrade )

77 lowGrade = grades[ student ][ test ]; // new lowest grade
78 } // end inner for

79 } // end outer for

80

81 return lowGrade; // return lowest grade

82 } // end function getMinimum

83

84 // find maximum grade
85 int GradeBook::getMaximum ()

86 {

87 int highGrade = 0; // assume highest grade is 0

88

89 // loop through rows of grades array

90 for ( int student = 0; student < students; student++ )

91

92 // loop through columns of current row

93 for ( int test = 0; test < tests; test++ )

94

95 // if current grade greater than lowGrade, assign it to highGrade
96 if ( grades[ student ][ test ] > highGrade )

97 highGrade = grades[ student ][ test ]; // new highest grade
98 } // end inner for

99 } // end outer for

100

101 return highGrade; // return highest grade

102 } // end function getMaximum

103

104 // determine average grade for particular set of grades
105 double GradeBook::getAverage( const int setOfGrades[], const int grades )

106 {

107 int total = 0; // initialize total
108

109 // sum grades in array

110 for ( int grade = 0; grade < grades; grade++ )
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total += setOfGrades[ grade ];

// return average of grades
return static cast< double >( total ) / grades;

} // end function getAverage

// output bar chart displaying grade distribution
void GradeBook: :outputBarChart()

cout << "\nOverall grade distribution:" << endl;

// stores frequency of grades in each range of 10 grades
const int frequencySize = 11;
int frequency[ frequencySize ] = { 0 };

// for each grade, increment the appropriate frequency
for ( int student = 0; student < students; student++ )

for ( int test = 0; test < tests; test++ )
++frequency[ grades[ student ][ test ] / 10 ];

// for each grade frequency, print bar in chart
for ( int count = 0; count < frequencySize; count++ )

{

// output bar label ("0-9:", ..., "90-99:", "100:" )
if ( count == 0 )
cout << " 0-9: ";
else if ( count == 10 )
cout << " 100: ";
else
cout << count * 10<< "-" << ( count * 10 ) + 9 << ": ";

// print bar of asterisks
for ( int stars = 0; stars < frequency[ count ]; stars++ )
cout << '*';

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

} // end function outputBarChart

// output the contents of the grades array
void GradeBook: :outputGrades ()

cout << "\nThe grades are:\n\n";
cout << " "; // align column heads

// create a column heading for each of the tests
for ( int test = 0; test < tests; test++ )
cout << "Test " << test + 1 << " ";

cout << "Average" << endl; // student average column heading

// create rows/columns of text representing array grades
for ( int student = 0; student < students; student++ )

{
cout << "Student " << setw( 2 ) << student + 1;

// output student's grades
for ( int test = 0; test < tests; test++ )
cout << setw( 8 ) << grades[ student ][ test ];

// call member function getAverage to calculate student's average;
// pass row of grades and the value of tests as the arguments
double average = getAverage( grades|[ student ], tests );
cout << setw( 9 ) << setprecision( 2 ) << fixed << average << endl;
} // end outer for

} // end function outputGrades
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1 // Fig. 7.25: £ig07_25.cpp

2 // Creates GradeBook object using a two-dimensional array of grades.
3

4 $#include "GradeBook.h" // GradeBook class definition

5

6 // function main begins program execution

7 int main()

8 {

9 // two-dimensional array of student grades

10 int gradesArray[ GradeBook: :students ][ GradeBook::tests ] =
11 { { 87, 96, 70 },

12 { 68, 87, 90 },

13 { 94, 100, 90 },

14 { 100, 81, 82 },

15 { 83, 65, 85 },

16 { 78, 87, 65 },

17 { 85, 75, 83},

18 { 91, 94, 100 },
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19 { 76, 72, 84 },

20 { 87, 93, 73} };

21

22 GradeBook myGradeBook (

23 "CS101 Introduction to C++ Programming", gradesArray );

24 myGradeBook.displayMessage () ;
25 myGradeBook . processGrades () ;
26 return 0; // indicates successful termination
27 } // end main
Welcome to the grade book for
CS101 Introduction to C++ Programming!

The grades are:
Test 1 Test 2 Test 3 Average

student 1 87 96 70 84.33
student 2 68 87 90 81.67
student 3 94 100 90 94.67
student 4 100 81 82 87.67
student 5 83 65 85 77.67
student 6 78 87 65 76.67
student 7 85 75 83 81.00
student 8 91 94 100 95.00
student 9 76 72 84 77.33
student 10 87 93 73 84.33

Lowest grade in the grade book is 65
Highest grade in the grade book is 100

Overall grade distribution:
0-9:

10-19:

20-29:

30-39:

40-49:

50-59:

60-69: ***

TFO-79: **xkxkxxx

80-89: *kkkkkkkkkk

00-99: **kkkkkxk

100: ***

QU G951 58 9 (Ol Sow 93 4lT 3 ooliiwl b GradeBook _wls™ 3 b & sl | Y-Yo <

O i e (81 g processGrades guas
ke b (s 5 166 5159 Lyl 55 4 A8 85 Ll w3y o0 £8 i b alyT Lasls 4 S
V-Y0 S @) 55 e 13 0L smmdils Slas 5 S jleds b 655 o ot student+1  test+1
sl student oly ol fOr odisles ize 51 169-170 bjlast 3 Jstls for &ojle (48 oSS
plomil o sl 03,57 o3l gmils a0 ped lr s grades 41T 51 ol oSG Ol )3 OS>
s G\: w( grades[student] o) grades ;| g l= Jow Jluyl b1y seiils a J.iu 174 L=
LS oo L s QL&}?)T 55 (105-115 L ;=) getAverage s.ze cl: 5,51 oo ks getAverage
Sl (5T 55 (Cad) D go3T gl 5 ol ol & (6 0505 gl Sl g &5 4 1,T )
esin &S ol grades[student] Jg! oL ST S . S5 1, getAverage ot 174 L=
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// Fig. 7.26: £ig07_26.cpp

// Demonstrating C++ Standard Library class template vector.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

#include <iomanip>
using std::setw;

RROVOOJOUIdWNER
R o

#include <vector>
using std::vector;

void outputVector( const vector< int > & ); // display the vector
void inputVector( vector< int > & ); // input values into the vector

RRERRERR
JousWwhN

int main()

18 {

19 vector< int > integersl( 7 ); // 7-element vector< int >
20 vector< int > integers2( 10 ); // 1l0-element vector< int >
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// print integersl size and contents

cout << "Size of vector integersl is " << integersl.size()
<< "\nvector after initialization:" << endl;

outputVector( integersl ) ;

// print integers2 size and contents

cout << "\nSize of vector integers2 is " << integers2.size()
<< "\nvector after initialization:" << endl;

outputVector( integers2 );

// input and print integersl and integers2
cout << "\nEnter 17 integers:" << endl;
inputVector( integersl );

inputVector( integers2 );

cout << "\nAfter input, the vectors contain:\n"
<< "integersl:" << endl;

outputVector( integersl );

cout << "integers2:" << endl;

outputVector( integers2 );

// use inequality (!=) operator with vector objects
cout << "\nEvaluating: integersl != integers2" << endl;

if ( integersl !'= integers2 )
cout << "integersl and integers2 are not equal" << endl;

// create vector integers3 using integersl as an
// initializer; print size and contents
vector< int > integers3( integersl ); // copy constructor

cout << "\nSize of vector integers3 is " << integers3.size()
<< "\nvector after initialization:" << endl;
outputVector( integers3 ) ;

// use assignment (=) operator with vector objects
cout << "\nAssigning integers2 to integersl:" << endl;
integersl = integers2; // integersl is larger than integers2

cout << "integersl:" << endl;
outputVector( integersl );
cout << "integers2:" << endl;
outputVector( integers2 );

// use equality (==) operator with vector objects
cout << "\nEvaluating: integersl == integers2" << endl;

if ( integersl == integers2 )
cout << "integersl and integers2 are equal" << endl;

// use square brackets to create rvalue
cout << "\nintegersl[5] is " << integersl[ 5 ];

// use square brackets to create lvalue

cout << "\n\nAssigning 1000 to integersl[5]" << endl;
integersl[ 5 ] = 1000;

cout << "integersl:" << endl;

outputVector( integersl );

// attempt to use out-of-range subscript

pilia

Jas¥ol

cout << "\nAttempt to assign 1000 to integersl.at( 15 )" << endl;

integersl.at( 15 ) = 1000; // ERROR: out of range
return O0;

} // end main

// output vector contents
void outputVector( const vector< int > &array )

{

size_t i; // declare control variable



g N A

YoVaiin Jas L.n)la)_ygu‘t_”HJTi)vj

91

92 for (1 = 0; i < array.size(); i++ )
93 {

94 cout << setw( 12 ) << array[ i ];
95

96 if ( (i +1) $4==0) // 4 numbers per row of output
97 cout << endl;

98 } // end for

99

100 if (1 %4 '=0)

101 cout << endl;

102 } // end function outputVector

103

104 // input vector contents
105 void inputVector( vector< int > &array )

106 {
107 for ( size_t i = 0; i < array.size(); i++ )
108 cin >> array[ i ];

109 } // end function inputVector

Size of vector integersl is 7

vector after initialization:
0 0 0 0
0 0 0

Size of vector integers2 is 10
vector after initialization:

0 0 0 0
0 0 0 0
0 0

Enter 17 integers:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

After input, the vectors contain:

integersl:
1 2 3 4
5 6 7

integers2:
8 9 10 11
12 13 14 15
16 17

Evaluating: integersl '= integers2

integersl and integeres2 are not equal

Size of vector integers3 is 7
vector after initialization:

1 2 3 4
5 6 7

Assigning integers2 to integersl:

inregersl:
8 9 10 11
12 13 14 15
16 17

inregers2:
8 9 10 11
12 13 14 15
16 17

Evaluating: integersl == integers2

integersl and integers2 are egual

integersl[5] is 13

assigning 1000 to integers|[5]
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integerl:
8 9 10 11
12 1000 14 15
16 17

Attempt to assign 1000 to integersl.at( 15 )
abnormal program termination
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Balancelnquiry getAvailableBalance BankDatabase
getTotalBalance BankDatabase
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Withdrawal displayMessage Screen
getInput Keypad
getAvailableBalance BankDatabase
isSufficientCashAvailable CashDispenser
debit BankDatabase

dispenseCash

CashDrspenser




L N oA

Y1) aiin Juad Laylosm 5 Laanlyl UVL}
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oosT s Srlel 1y (s 2 Bl ol (a1 IS (gle e
AS ol 5 aBl 1) 5 Sl 5o 3 g sllas V-0

a) # include < iostream>;
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b) arraySize=10; // arraySsize was declared const

¢) int b[10]={0}; <51 L5 3 L

for (int i=0; i<=10; i++)
b[i]=1;
d) o2 5L al2][21={{1. 2} {3 4}
alij1=5;
biTo9s ety

@ et (il o @ .ol e (d .o Sl b e la (C £ b B o)l daslbT @ V=)
(S

IndexOutOfRangeException (j const(i ..Lxl(g

e ¢S5 b 4l T Jesls olzsl (b .ol & Sl palin K 4 ol L 4T o olzsi@ V-
J...al.'& .o@\ (E@M (dv\)\’a&‘-sﬁ 4:.!)‘ @AJUL J.w \.: Gu\;l».:;\i _,.pl.'& .o\?.‘;i‘ (c -L"ﬁla st C))L:.G L.’.

vy

a) const int arraySize = 10;

b) double fractions[arraysize] = {0,0};
c) fractions[3]

d) fractions[4]

e) fractions[9] = 1.667’

f) fractions[6] = 3.333;

g) cout << fixed<<setprecision (2);

cout << fractions[6] <<' ' << fractions[9] << endl;
u’:.-jj”-:3.33 1.67

h) for (int i=0; i< arraySize;i++)

cout <<" fractions["<<i<<"] = << fractions[i] << endl;
LS'?}J’;:

Fractions[0]=0.
Fractions[1]=0.
Fractions[2]=0.
Fractions[3]=0.

Fractions[4]=0.

©O O O o o o

Fractions[5]=0.
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Fractions[6]=3.333
Fractions[7]=0.0
Fractions[8]=0.0
Fractions[9]=1.667

a)int table[arraySize] [arraySize];
b)4
c) for (i=0;i<< arraySize;i++)
for (j=0; j< arraySize; j++)
table[i] [J]1=i+];
d) cout <<"[0] [1] [2]" <<end;
for (int i=0; i< arraySize; i++){
cout << '[' <<i<<"]';

for (int j=0; j< arraySize; j++)

cout <<setw(3)<<table[i] [0]<<" ";

cout << endl;
SIS

[01 [1] [2]
[0] 1 8 0
[1] 2
[2] 5
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char str[5]; :4Ss) Lo 5 L @

cin>>str; //user types "hello”
inta[3]; 1! 5 5L b
cout<<a[l]<<" "<<a[2]<<" "<<a[3]<<endl;
double f[3]={1.1,10.01,100,001,1000,0001}; (c
d[1,9]=2.345; double d[2][10]; :S&) 54 L
Abosde 8 &S S o S8l ys 3de 20 el iS5 e (G S alyT K eslizal L V=10
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// Ex. 7.18: ex07_18.cpp

// What does this program do?
#include <iostream>

using std::cout;

using std::endl;

int whatIsThis( int [], int ); // function prototype



g N2 A

YVY aiin Juad Loylosm 5 Laaslyl Uvj

int main()

const int arraySize = 10;
int a[ arraySize ] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };

int result = whatIsThis( a, arraySize );
cout << "Result is " << result << endl;

return 0; // indicates successful termination
} // end main

// What does this function do?

int whatIsThis( int b[], int size )
{
if ( size == 1 ) // base case
return b[ 0 ];
else // recursive step
return b[ size - 1 ] + whatIsThis( b, size - 1 );
} // end function whatIsThis

waas ;o5 Craps 5L HL6000 (gl 1, -1 Ko 4l V=14

Sl 035 55 S35l Dl 5555 (e Sl el EK b 4 Spsle (S sS alps L VY
Lioln 2 sladin & Cag dals Glal S (cm gt ) ik (2 0] B o atul 2 Lo
(e 10:05,b) das janess

s 13 ) sl a1y 5 sl st b Lk 4l

Please type 1 for "first class"

3

Please type 2 for "Economy"

Sl dal gt Lanads g5 4 (155l Jus) Firstclass Jisw 55 Juis ¢S5 ab oS b 11,8 5
Sl sl janais gp 4 (6-10l Juais) ECONOMY i 55 Jdio ¢ sl S b 15,2 )8
S Sl 15 OT WS ¢ 58 5 (o ojlad aaz I Jiio SLDLT L 4l

Ao LIS Gl 53 1 )T jolis pla S eslizul (sdn &S5 05T &K Sl Lyl )3 s oo Jhles ¢l
0315 Lanais Jdio p oS (g shiles s B b Jdio aen 45 558 enls OLES B ST adsl el
3 4 Ol i 1y Jotio (ol Bos oS 358 atmta U ph (a5 1L 4T o Jtio OT Condgo 035
33 o iy 4 fle LT a8 oS Jlgu i)l 5L anl el First class i Gl o1y amass
i b g o il Cte ey ST (a5 il o 1y Sl oSe ) 5 b ol ECONOMY 25
A" Ol 1, "Next flight leaves in 3 hours” el D)l o8 53 5355 03l

// Ex. 7.21: ex07_21.cpp

// What does this program do?
#include <iostream>

using std::cout;

using std::endl;

void someFunction( int [], int, int ); // function prototype

int main()
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const int arraySize = 10;
int a[ arraySize 1] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };

cout << "The values in the array are:" << endl;
someFunction( a, 0, arraySize );
cout << endl;

return 0; // indicates successful termination
} // end main

// What does this function do?
void someFunction( int b[], int current, int size )

if ( current < size )
{
someFunction( b, current + 1, size );
cout << b[ current ] << " ";
} // end if
} // end function someFunction
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