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BbpBeaeH1e B MaCUBUTE

(array)

OnpeaeAeHme 30 MACUB
M3MOA3BAHE HA [ |, UME HO MACUB
AEKAQPUMPAHE HO MACKBA
EAEMEHTM HO MACKBA

score[0], score[l], score[2], score[3], score[4]
MHAEKCUPAHA MPOMEHAMBA

int score[5];

MHAGKC int next, score[5], max;
Pasmep HaO macuKea e = 2
TN HO MACKMBA score[n + 1] = 99;

M3MOA3BAHETO HA LIMKBbAQ fOr € YAOOHO

M3MOA3BANTE MMEHYBAHA KOHCTAHTA 30 PA3MEP HO
MOCMBO const int NUMBER_OF_STUDENTS = 5;

int i1, score[NUMBER_OF_STUDENTS], max;
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I IpumepHa nporpamMa 3a 131o0A3BaHe Ha MacyB

#include <iostream>

Enter 5 scores:

int main( )

E :{ ) ’
using namespace std; Qiishest score is 10
int i, score[5], max: __i:___.scores and their
[ifferences from the highest are:
cout << "Enter 5 scores:\n";  off by 5
cin >> score[0]; 9 off by 1
max = score[0]; ijfby 8
for (1 = 1;: 1 < 5; i++) off by ©
B . 6 off by 4
cin >> score[il; :
if (score[i] > max)
max = score[i];
//max is the largest of the values score[@],..., score[i].
}
cout << "The highest score is " << max << endl
<< "The scores and their\n"
<< "differences from the highest are:\n";
for (L = 0; 1 < 5; i++)
cout << score[i] << " off by "
<< (max — score[i]) << endl;
Feturn 0: c?ut << "Enter number of students:\n";
- cin >> number;
} int score[number]; //ILLEGAL ON MANY COMPILERS!

ToBa He MOXe Ja ce 13I10A3Ba
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MacuBuTe B I1aMeTTa

* [IOAY4OBOHE QAPECA HA BCEKM EAEMEHT HA

MACKBQA, OKO C€ 3HAE AAPECA HA MbPBUI EAEMEHT
HO MOCKBO

* CbOOLLLEHME 3A MPELLKA, OKO CE M3MOA3ZBA EAEMEHT
HO MACMBA C HEOTOPM3UPAH MHAEKC

e HAOYOAHQO MHMLUMAAM3ZALUME HO MACUBUTE

int children[3] = {2, 12, 1}; int children[3];
children[0] = 2;
children[1l] = 12;
children[2] = 1;
BIE D[] = {5, 12, 113; BB = {5, 12, 11};
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int a[6];

address of a[0]

1023

On this computer each 1024

indexed variable uses 1025
2 bytes, so a[3] begins 1026
2X5 = 6 bytes after 1027
the start of a[0]. \ 1028
1029
1030
1031
1032
There is no indexed 1033
variable a[6], but if 1034

there were one, it o <

would be here.

There is no indexed
variable a[7], but if
there were one, it
would be here.
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al0]

al1]

al2]

al3]

al4]

al[5]

> some variable
named stuff

>sorne variable
named more_stuff

VVVVVV
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Macusu u GpyHKIUU

« Karto NAPAMETPOM HA CbYHKLLI/Iﬂ MOTAT AQ C€E
M3MOA3BAT KAOKTO eAEMEHTH HO MACKMBA TAKA U
LEeEANTE MOACKUBI
my_function(n); my_function(al31); my_function(a[il):

<< " through " << NUMBER_OF_EMPLOYEES << ":\n";

#include <iostream> for (number = 1; number <= NUMBER_OF_EMPLOYEES; number++)

const int NUMBER_OF_EMPLOYEES = 3;

cin >> vacation[number—1];

for (number = ©; number < NUMBER_OF_EMPLOYEES; number++)

int adjust_days(int old_days); vacation[number] = adjust_days(vacation[number]);
//Returns old_days plus 5. cout << "The revised number of vacation days are:\n";

int main( )

{

for (number = 1; number <= NUMBER_OF_EMPLOYEES; number++)
cout << "Employee number " << number
<< " vacation days = " << vacation[number-1] << endl;
using namespace std;

int vacation[NUMBER_OF_EMPLOYEES], number; }

return 0;

cout << "Enter allowed vacation days for employees 1" E”t adjust_days(int old_days)

return (old_days + 5);

J;
Enter allowed vacation days for employees 1 through 3:
1020 5 | .
‘The revised number of vacation days are:
Employee number 1 vacation days = 15
' Employee number 2 vacation days = 25
Employee number 3 vacation days = 10
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IIlmMe Ha MacuB KaTO apryMeHT

BCekM MACKB Ce XapaKTEpM3nPA C 3 OCHOBHM
HeLlQ:

AAPEC HO MACMUBA, THUM HO EAEMEHTUTE HAO MACUBO
M PA3MEP HO MACMUBA

AKO MOCMUBBT CE€ NOACABA KATO MAPAMETLP, TO CE
NOACQBA CAMO QAPECA HA MbPBMI EAEMEHT HA
MACKBA (KOETO NPEACTABAIBA CAMOTO MME HA
MACUBA) M PA3MEPA HO MACKBA

B AQAEHMA NPUMEP, EAHA M CbLLLA doyHKLMA fill_up
MOXE AQ MOMbABA PA3AMYHM MACKBU, C PA3IAMYHEH
OpPOM EAEMEHTU

int score[5], time[10]: fill_up(score, 5);
fill_up(time, 10);
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Ilapamernp const (constant array parameter)

void show_the_world(int a[], int size_of_a)

{
cout << "The array contains the following values:\n";
for (int 1. = 0: 1 < size_of . a; i++)
cout s<<.ali]i.<< '
cout << endl;
}
void show_the_world(const int a[], int size_of_a)
{
cout << "The array contains the following values:\n";
for (int 1 = 0; 1 < size_of_a; a[i]++)
cout << afi] << " % Mistake, but the compiler
cout << endl; will not catch it unless you
¥ use the const modifier.
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| [porpamupaHne ¢ MmacuBm

//Shows the difference between each of a list of golf scores and their average.

#include <iostream>
const int MAX_NUMBER_SCORES = 10;

void fill_array(int a[], int size, int& number_used);
double compute_average(const int a[], int number_used);

void show_difference(const int a[], int number_used);
int main( )

{

using namespace std;
int score[MAX_NUMBER_SCORES], number_used;

cout << "This program reads golf scores and shows\n"
<< "how much each differs from the average.\n";

cout << "Enter golf scores:\n";
fill_array(score, MAX_NUMBER_SCORES, number_used);
show_difference(score, number_used);

return 0;
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void fill_array(int a[], int size, int& number_used)
{
using namespace std;
cout << "Enter up to " << size << " nonnegative whole numbers.\n
<< "Mark the end of the list with a negative number.\n";
int next, index = 0;
cin >> next;
while ((next >= 0) && (index < size))
{

alindex] = next;
index++;
cin >> next;

¥

number_used = index;

}

double compute_average(const int a[], int number_used)

{
double total = 0;
for (int index = 0; index < number_used; index++)
total = total + al[index];
if (number_used > 0)

{
}

else

{

return (total/number_used);

using namespace std;

cout << "ERROR: number of elements is 0 in compute_average.\n"
<< "compute_average returns 0.\n";

return 0;

}

void show_difference(const int a[], int number_used)
{
using namespace std;
double average = compute_average(a, number_used);
cout << "Average of the " << number_used
<< " scores = " << average << endl
<< "The scores are:\n";
for (int index = 0; index < number_used; index++)
cout << al[index] << " differs from average by "
<< (a[index] - average) << endl;
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- golf scores:

s program reads golf scores and shows

up to 10 nonnegative whole numbers.

.1'he<end of the list with a negative number.

68 -1

ffers from average by 3.66667
fers from average by -2.33333
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I'spcene B Mmacus

* TbpCeHe B MAOCUBA HO AOAEHO CTOMHOCT —
MOCAEAOBATEAHO TbOPCEHE

#include <iostream> ‘int search(const int a[], int number_used, int target)

const int DECLARED_SIZE = 20;

void fill_array(int a[], int size, int& number_used);
int search(const int a[], int number_used, int target);
//Precondition: number_used is <= the declared size of a.

//Also, a[@] through a[number_used —1] have values.

//Returns the first index such that a[index] == target,
//provided there is such an index; otherwise, returns -1.

int main( )
{
using namespace std;
int arr[DECLARED_SIZE], list_size, target;

fill_array(arr, DECLARED_SIZE, list_size);

char ans;
int result;
do

{

cout << "Enter a number to search for: ";
cin >> target;

result = search(arr, list_size, target);
if (result == -1)
cout << target <<
else
cout << target << " is stored in array position
<< result << endl
<< "(Remember: The first position is 0.)\n";

is not on the list.\n";

"

cout << "Search again?(y/n followed by Return): ";
cin >> ans;
twhile ((ans != 'n') && (ans != 'N'));

cout << "End of program.\n";
return 0;

}
//Uses iostream:
void fill_array(int a[], int size, int& number_used)
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int index = 0;
bool found = false;
while ((!found) && (index <
if (target == a[index])
found = true;
else
index++;

if (found)

return index;
else

return —1;

}

Enter up to 20 nonnegative whole numbers.
Mark the end of the list with a negative number.
10 20 30 40 50 60 70 80 -1

Enter a number to search for: 10

10 is stored in array position 0
(Remember: The first position is 0.)
Search again?(y/n followed by Return): y
Enter a number to search for: 40

40 is stored in array position 3
(Remember: The first position is 0.)
Search again?(y/n followed by Return): y
Enter a number to search for: 42

42 is not on the list.

Search again?(y/n followed by Return): n
End of program.

number_used))
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Coptupane Ha MacUBI

« COPTUPAHE BbB Bb3XOASLLL M HU3XOASLLL PEA.

* PA3AMYHUM QATOPUTMM 30 COPTUPAHE: METOA HA
MEXYPYETO, QUICK sort, COpTMPAHE Ype3 NPaKa
CEAEKUMA 1 AP.

* NHTEepeceH caurt : hitp://www.sorfing-
algorithms.com/insertion-sort

* [IPpMMEP C METOA HO MEXYPHETO; U3MOA3BAHE HA
QoAQr

o [lpymep C HOMUPAHE HA HOM-TOAIMATA CTOMHOCT
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fests the procedure sort.
iclude <iostream>

fill_array(int a[], int size, int& number_used);
Precondition: size is the declared size of the array a.
tcondition: number_used is the number of values stored in a.
@] through a[number_used — 1] have been filled with
ionnegative integers read from the keyboard.

void sort(int a[], int number_used);

Precondition: number_used <= declared size of the array a.

e array elements a[@] through a[number_used — 1] have values.
Postcondition: The values of a[@] through a[number_used — 1] have
en rearranged so that a[@] <= a[l] <= <= a[number_used — 1].

d swap_values(int& vl, int& v2);
terchanges the values of vl and v2.

" index_of_smallest(const int all, int start_index, int number_used);

[start_index], a[start_index + 1], ..., a[number_used — 1].

- main( )
using namespace std;
cout << "This program sorts numbers from lowest to highest.\n";

int sample_array[10], number_used;
fill_array(sample_array, 10, number_used);
sort(sample_array, number_used);

cout << "In sorted order the numbers are:\n";
for (int index = 0; index < number_used; index++)

cout << sample_array[index] << :
cout << endl;

return 0;

JUses iostream:
d fill_array(int a[], int size, int& number_used)

dhe rest of the definition of fill_array is given in Display 7.9.>
= sort(int a[l, int number_used)

int index_of_next_smallest;

brecondition: O <= start_index < number_used. Referenced array elements have

This program sorts numbers from lowest to highest.
Enter up to 1@ nonnegative whole numbers.

Mark the end of the list with a negative number.
80 30 50 70 60 90 20 30 40 -1

In sorted order the numbers are:

20 30 30 40 50 60 70 80 90

for (int index = 0; index < number_used — 1; index++)
{//Place the correct value in a[index]:
index_of_next_smallest =
index_of_smallest(a, index, number_used);
swap_values(a[index], a[index_of_next_smallest]);
//alf0] <= a[l] <=...<= alindex] are the smallest of the original arr
//elements. The rest of the elements are in the remaining positions.

void swap_values(int& v1, int& v2)

{

int

int temp;
temp = vl;
vl = v2:

v2 = temp;

index_of_smallest(const int a[], int start_index, int number_used)

int min = a[start_index],
index_of_min = start_index;

for (int index = start_index + 1; index < number_used; index++)
if (a[index] < min)

min = a[index];
index_of_min = index;
//min is the smallest of a[start_index] through a[index]

}

return index_of_min;



MuoromepHu MacuBU

e C NO3BOASIBA AEKAAPHNPOAHETO HO MHOTOMEPHM
MOACKMBU
char page[30][100];

* [1bpBATA KOAOHA € OT 0A029, BTOpATA OT 0 AO 99

page[0][0], page[O@][1], ..., page[0][99]
page[1][0], page[1][1], ..., page[1][99]
page[2][0], page[2][1], ..., page[2][99]
page[29][0], page[29][1], ..., page[29][99]

« B C++ MHOTOMEPHUAT MACKB MOXE AQ CE
PA3FAEXACQ KOTO MACKB OT MACMBMU
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I IpesaBane Ha MHOroMepHNI
MacCHBU KaTo I1apaMeTpu

void display_page(const char p[][100], int size_dimension_1)

{
for (int indexl = 0; indexl < size_dimension_1l; indexl++)
{//Printing one line:
for (int index2 = 0; index2 < 100; index2++)
cout << p[indexl][index2];
cout << endl;

}
}

« Pa3mepHOCTTa HA MbPBUI MHAEKC HO MOCUBAO HE C€e
NOKQO3BA AMPEKTHO , O Ce NPEeACdBd KATO
OA3MEPHOCT - LUJAO YUCAO
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[ Ipumep

qads quiz scores for each student into the two-dimensional array grade (but
16 input code is not shown in this display). Computes the average score

) each student and the average score for each quiz. Displays the quiz scores
1d the averages.

:lude <iostream>

:lude <iomanip>

st int NUMBER_STUDENTS = 4, NUMBER_QUIZZES = 3;

1 compute_st_ave(const int grade[] [NUMBER_QUIZZES], double st_ave[]);
~econdition: Global constants NUMBER_STUDENTS and NUMBER_QUIZZES

"e the dimensions of the array grade. Each of the indexed variables
~ade[st_num— 1, quiz_num— 1] contains the score for student st_num on quiz
1iz_num.

istcondition: Each st_ave[st_num— 1] contains the average for student
imber stu_num.

1 compute_quiz_ave(const int grade[][NUMBER_QUIZZES], double quiz_ave[]);
“econdition: Global constants NUMBER_STUDENTS and NUMBER_QUIZZES

"e the dimensions of the array grade. Each of the indexed variables
sade[st_num— 1, quiz_num— 1] contains the score for student st_num on quiz
1iz_num.

)stcondition: Each quiz_ave[quiz_num— 1] contains the average for quiz number

1iz_num.

1 display(const int grade[][NUMBER_QUIZZES],

const double st_ave[], const double quiz_ave[]);
“econdition: Global constants NUMBER_STUDENTS and NUMBER_QUIZZES are the
imensions of the array grade. Each of the indexed variables grade[st_num—1,
1iz_num— 1] contains the score for student st_num on quiz quiz_num. Each
;_ave[st_num— 1] contains the average for student stu_num. Each
1iz_ave[quiz_num— 1] contains the average for quiz number quiz_num.
istcondition: All the data in grade, st_ave, and quiz_ave has been output.

main( )
using namespace std;
int grade [NUMBER_STUDENTS] [NUMBER_QUIZZES];

double st_ave[NUMBER_STUDENTS];
double quiz_ave[NUMBER_QUIZZES];

code for filling the array grade goes here, but is not shown.>
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compute_st_ave(grade, st_ave);
compute_quiz_ave(grade, quiz_ave);
display(grade, st_ave, quiz_ave);
return 0;

}

void compute_st_ave(const int grade[][NUMBER_QUIZZES], double st_ave[])
{
for (int st_num = 1; st_num <= NUMBER_STUDENTS; st_num++)
{//Process one st_num:
double sum = 0;
for (int quiz_num = 1; quiz_num <= NUMBER_QUIZZES; quiz_num++)
sum = sum + grade[st_num-1][quiz_num-1];
//sum contains the sum of the quiz scores for student number st.
st_ave[st_num-1] = sum/NUMBER_QUIZZES;
//Average for student st_num is the value of st_ave[st_num-1]

void compute_quiz_ave(const int grade[][NUMBER_QUIZZES], double quiz_ave[.
{
for (int quiz_num = 1; quiz_num <= NUMBER_QUIZZES; quiz_num++)
{//Process one quiz (for all students):
double sum = 0;
for (int st_num = 1; st_num <= NUMBER_STUDENTS; st_num++)
sum = sum + grade[st_num-1][quiz_num-1];
//sum contains the sum of all student scores on quiz number gui
quiz_ave[quiz_num-1] = sum/NUMBER_STUDENTS;
//Average for quiz quiz_num is the value of quiz_ave[quiz_num-1;

//Uses iostream and iomanip:
void display(const int grade[][NUMBER_QUIZZES],
const double st_ave[], const double quiz_avel[]
{
using namespace std;
cout.setf(ios::fixed);
cout.setf(ios::showpoint);
cout.precision(l);
cout << setw(10) << "Student"
<< setw(5) << "Ave"
<< setw(15) << "Quizzes\n";

259.2017r. @16



[ Ipumep

for (int st_num = 1; st_num <= NUMBER_STUDENTS; st_num++)
{//Display for one st_num:
cout << setw(10) << st_num
<< setw(5) << st_ave[st_num-1] << " ";
for (int quiz_num = 1; quiz_num <= NUMBER_QUIZZES; quiz_num++)
cout << setw(5) << grade[st_num-1][quiz_num-1];
cout << endl;

}

cout << "Quiz averages = ";

for (int quiz_num = 1; quiz_num <= NUMBER_QUIZZES; quiz_num++)
cout << setw(5) << quiz_ave[quiz_num-1];

cout << endl;

} Student Ave Quizzes
=400 10 10 10
2 10 2 0 1
3 17 8 6 9
4 .3 8 4 10
Quiz averages = A R O
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| IpeacraBsane
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« PEaAHO 30A040ATA CE CBEXAO AO HOMMPAHE HA

CPEAHO-APUTMETUYHM CTOMHOCTHM MO PEAOBE U
KOAOHM.
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