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Section 5.1: Introduction to Arrays

1) What is the output of the foll ow ng code?

const int MAX = 5;

doubl e a] MAX] ;
a[0] = 67.0;
a[l] = 23.1;
a[2] = -17. 4;
a[ 3] = 55.2;
a[4] = -5.9;

for (int x=0; Xx<MAX; x++)
cout << a[x] << ' ';
cout << endl;

2) What is the output of the foll ow ng code?

const int LIMT = 6;
int r[LIMT];

r[0]
r[1]
r[2]
r[3]
r[4]
r[5]

34:
- 6’
17;
24:
-41;
99;

for (int a=LIMT-1; a>=0; a--)
cout << rf[a] << "' ';
cout << endl:

3) What is the output of the follow ng code?

const int SIZE = 100;
i nt squares[ Sl ZE] ;

for (int m=0; nxSIZE, mt+)
squares[n] = m* m

for (int m=0; nNk6; m += 2)
cout << squares[n] <<'

cout << endl;
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4) What is the output of the follow ng code?

const int SIZE = 100;
i nt squares[ Sl ZE] ;

for (int m=0; nxSIZE, m++)
squares[n] = m* m

for (int m=0; nx10; m += 4)
cout << squares[ni;

cout << endl;

5) What is the output of the foll ow ng code?

bool truth[] = {true, true, false, true};
int t=0, f=0;
for (int x=0; Xx<4; x++)
if (truth[x])
t++;
el se
f ++;
cout <<t << ' ' << f << endl;

6) What is the output of the foll ow ng code?
string nanmes[] = {"Sue", "Sam', "Fred", "Pani,
for (int a=4; a>=0; a--)
cout << nanes[a] << endl;
7) Declare arrays for the foll ow ng:
a) 100 tenperatures
b) 53 wei ghts
C) 27 street addresses
8) Declare arrays for the foll ow ng:
a) attendance counters for 10 novi e houses

b) 97 arrival times for airline flights
c) 421 conpany nanes

"Joy"};
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9) Using a loop, wite code to output all the values stored in this array.

(Assume that every elenment in the array contains a val ue.)

const int MAX FI SH NG = 1000;
i nt cat ches[ MAX_FI SHI N(G ;

10) Using a loop, wite code to output all the values stored in this
array. (Assune that every elenent in the array contains a val ue.)

const int MAX BANANAS = 50000;
doubl e | oads[ MAX_BANANAS] ;

11) Wite the code to find the smallest (mninun) value stored in this
array. (Assune that every elenent in the array contains a val ue.)

const int MAX FI SHI NG = 1000;
i nt cat ches[ MAX_FI SHI N{F ;

12) Wite the code to find the largest (maxinmum value stored in this
array. (Assune that every elenent in the array contains a val ue.)

const int MAX_BANANAS = 50000;
doubl e | oads[ MAX_BANANAS] ;

Section 5.1 Additional: Arrays of Structs

1) G ven the struct

struct D nosaur {
string nane;
doubl e wei ght;
doubl e | engt h;
bool carnivorous;

b
what is the output of the follow ng code?

const int MAX DI NO = 10;
Di nosaur d[ MAX DI NQ ;

d[ 0] . nane = "Barney";

d[ 0] . wei ght = 12.5;

d[ 1] . nane = "Di no";

d[ 1] . wei ght = . 15;

cout << d[1].nanme << ' ' << d[0].weight << endl;

cout << d[0].nanme << ' ' << d[1].weight << endl;
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2) Gven the struct

struct Phone

{
string firstNane;
string | ast Nane;
string phoneNunber;
b

what is the output of the follow ng code?

const int MAX PHONES = 100;
Phone phoneBook[ MAX_ PHONES] ;

phoneBook[ 0] . first Nane = "Max";
phoneBook[ 0] . | ast Nane = " Headr oont;
phoneBook[ 0] . phoneNunber = "999-999-9999";
phoneBook[ 4] . fir st Nane = "Bl ack";
phoneBook[ 4] . | ast Nane = " Adder";
phoneBook[ 4] . phoneNunber = "1039-1918";

cout << phoneBook[ O] .firstNane << '
<< phoneBook][ 4] . | ast Nane << '
<< phoneBook][ 0] . phoneNunber << endl;

3) Gven the struct

struct Soil

{
doubl e sanpl eWei ght ;

doubl e cl ayWei ght ;
doubl e sandWei ght ;
doubl e wat er Wi ght ;

}

declare an array of type Soil that can contain 400 soil sanples.

4) G ven the struct
struct Catch

doubl e cat chWi ght;
i nt nunber Fi sh;

Hi

declare an array of type Catch that can contain information on 1000
cat ches.
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5) Using the array you declared in #3 of this section and assum ng t hat
every element in the array contains data, wite the code necessary to
output all data in the array.

6) Using the array you declared in #4 of this section and assum ng t hat
every element in the array contains data, wite the code necessary to
output all data in the array.

Section 5.1 Additional: Arrays of C asses

1) Gven the follow ng class definition

cl ass Pi xel
{
public:
Pi xel ();
Pixel(int initRed, int initGeen, int initBlue);
i nt ReturnRed();
int ReturnGeen();
int ReturnBlue();
private:
int red, green, blue;

3
Pi xel : : Pi xel ()
{
red = 0;
green = 0;
blue = 0;
}
Pixel::Pixel(int initRed, int initGeen, int initBlue)
{
red = initRed,
green = initQGeen;
blue = initBlue;
}
int Pixel::ReturnRed()
{
return red,
}
int Pixel::ReturnGeen()
{

return green;
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int Pixel::ReturnBl ue()

{
}

what is the output of the follow ng code?

return bl ue;

const int MAX = 100000;
Pi xel dots[ MAX];
for (int x=0; x<100; x++)
dots[x] = Pixel (x,x+1, x+2);
cout << dots[O0].ReturnRed() << '
<< dots[1].ReturnGeen() <<'
<< dots[2].ReturnBlue () << endl;

2) Gven the follow ng cl ass

class Triangle

{

public:
Triangl e();
Triangle(int i X1, int iYl, int iX2, int
void ReturnPairl(int &, int &y);
void ReturnPair2(int &, int &y);
void ReturnPair3(int &, int &);
bool |sSaneAs(Triangle t);

private:
int x1, yl, x2, y2, X3, y3;

}i

Triangle::Triangle ()

{

X1 =x2 =x3 =yl =y2 =y3 =0,

}

Triangle::Triangle(int i X1, int iY1,
int i X2, int iVY2,
int i X2, int iY2)

{

x1 =i X1;
yl =Yl
X2 = i X2;
y2 = 1iY2;
X3 = i X3;
y3 = iY3;

Y2,

i nt

I X2,

i nt

i Y2);
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void Triangle::ReturnPairl(int &, int &y)

{
X = x1;
y =yl
}
void Triangle::ReturnPair2(int &, int &y)
{
X = X2;
y =y2
}
void Triangle::ReturnPair3(int &, int &y)
{
X = X3;
y =y3;
}
bool Triangle::1sSanmeAs(Triangle t)
(

int tx1, tyl, tx2, ty2, tx3, tys3;
t.ReturnPairl(txl, tyl);
t.ReturnPair2(tx2, ty2);
t.ReturnPair3(tx3, ty3);

if (x1==tx1l && Xx2==t x2 && X3==t x3 &&
yl==tyl && y2==ty2 && y3==ty3)
return true;

if (x1==tx2 && x2==tx3 && x3==tx1 &&
yl==ty2 && y2==ty3 && y3==tyl)
return true;

I f (x1==tx3 && x2==tx1 && x3==tx2 &&
yl==ty3 && y2==tyl && y3==ty?2)
return true;

if (x1==tx3 && x2==tx2 && x3==tx1 &&
yl==ty3 && y2==ty2 && y3==ty3)
return true;

i f (x1==tx2 && x2==tx1l && Xx3==tx3 &&
yl==ty2 && y2==tyl && y3==ty3)
return true;

I f (x1==tx1l && Xx2==t x3 && X3==t x2 &&
yl==tyl && y2==ty3 && y3==ty2)
return true;

return fal se;
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What is the output of the follow ng code?

const int MAX TRI = 300;
Triangle t[ MAX _TRI];
int plx, ply, p2x, p2y, p3x, p3y;

for (int x=0; x<100; x++)
t[x] = Triangle(x,x, x+1,x+1, x+1,X);

t[0]. ReturnPairl(plx, ply);
t[1]. ReturnPair2(p2x, p2y);
t[2].ReturnPair2(p3x, p3y);

cout << ' (' << plx << ','" << ply << ")' << endl;
cout << ' (' << p2x << ',' <K<K p2y << ')" << endl;
cout << '(' << p3x << '," << p3y << ")' << endl;

3) Using the class Pixel of #1 of this section, declare an array of class
Pixel that is able to hold 499 pi xel s.

4) Using the class Triangle of #2 of this section, declare an array of
class Triangle that is able to hold 87 triangles.

5) Using the array you declared in #3 of this section and assum ng t hat
every element in the array contains data, wite the code necessary to
output all data in the array.

6) Using the array you declared in #4 of this section and assum ng t hat
every elenent in the array contains data, wite the code necessary to
output all data in the array.
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Section 5.2: Arrays in Functions

1) What is the output of the foll ow ng code?
const int MAX = 10;
void InitArray(double d[], int size);
i nt nain().{
double'aRay[MNﬂ;
I nitArray(aRay, MAX);

for (int a=0; a<MAX; a++)
cout << aRay[a] << ' ';

return.O;
}
void InitArray(double d[], int size)
{
for (int x=0; x<size; Xx++)
d[ x] = 0.0;
}

2) What is the output of the foll owi ng code?
const int MAX NAMES = 5;

voi d NoName(string n[], int maxNames);

string n[ MAX_NAMES] ;

NoName(n, MAX NAMES);

for (int x=0; x<MAX_NAMES; x++)
cout << n[x] << endl;

voi d hbhbné(string n[], int maxNanmes)
{

for (int h=0; h<maxNanes; h++)
n[ x] = "nobody";
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3) What is the output of the foll owi ng code?

struct Soi

{
doubl e sanpl eWei ght ;

doubl e cl ayWei ght ;
doubl e sandWei ght ;
doubl e wat er Wi ght ;

b

const int MAX DI RT = 10000;

void InitDirt(Soil dirt[], int inUse);
Soi | mud[ MAX_DI RT] :
InitDirt(mud, MAX DI RT);

for (int a=0; a<l10; a++)
cout << nud[a].sanpl eWei ght <<

void InitDirt(Soil dirt[], int inUse)

{

for (int x=0; x<inUse; Xx++)

{
di rt[x].sanpl ewei ght = 0.0;
dirt[x].clayWei ght = 0.0;
di rt[x] . sandWei ght = 0.0;
dirt[x].waterWight = 0.0;

}
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4) What is the output of the foll ow ng code?
struct Catch

doubl e cat chWei ght ;
i nt nunber Fi sh;

b

const int MAX = 100;

void InitFish(Catch c[], int size);
Catch fish[ MAX]

for (int m=0; nx10; mt+)
cout << fish[m.nunberFi sh << endl;

void InitFish(Catch c[], int size)

{
for (int x=0; x<size; x++t)
{
c[ x] . catchwei ght = -1.0;
c[ x] . nunber Fish = -1;
}

11
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5) What is the output of the foll owi ng code?

struct Soil

{
doubl e sanpl eWei ght ;

doubl e cl ayWei ght ;
doubl e sandWei ght ;
doubl e wat er Wi ght ;

b
const int MAX DI RT = 10000;
void InitDirt(Soil dirt[], int initValue);
Soi | mud[ MAX_DI RT] ;
for (int a=0; a<MAX DI RT; a++)
InitDirt(nud[a], a);

for (int a=0; a<10; a++)
cout << nud[a].sanpl eWei ght <<

void InitDirt(Soil dirt, int initValue)

{
di rt.sanpl eWei ght = initVal ue;
dirt.cl ayWei ght = initVal ue;
di rt. sandWei ght = initVal ue
di rt.wat er Wi ght = initValue;
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6) What is the output of the foll owi ng code?

struct Catch

{
doubl e cat chWei ght ;

i nt nunber Fi sh;
b

const int MAX = 100;

void InitFish(Catch ¢, int initWight, initFish);

Catch fish[ MAX];

for (int m=0; nM<MAX; mt+)
InitFish(fish[m, 0, m;

for (int m=0; nx10; mt+)
cout << fish[m .nunberFish << endl;

voi d InitFish(Catch c, int initWight, initFish)
{
c[ x] . cat chwei ght
c[ x] . nunmber Fi sh

i ni t Wi ght ;
i nitFish;
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7) Gven the follow ng cl ass,

cl ass Pi xel
{
publi c:
Pi xel ();
Pixel(int initRed, int initGeen, int initBlue);
int ReturnRed();
int ReturnGeen();
int ReturnBlue();
private:
int red, green, blue;
|

what is the output of the follow ng code?
const int MAX = 100000;

void InitPixels(Pixel p[], int size);

Pi xel dots[ MAX];
I nitPi xel s(dots, MAX)
for (int x=0; x<2; x++)
cout << dots[x].ReturnRed() << '
<< dots[x].ReturnGeen() << ' '
<< dots[x].ReturnBlue () << endl;

voi d InitPiers(Pier p[], int size)
{
for (int x=0; x<size; Xx++)
p[ x] = Pixel (x, x+1, x+2);

14
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8) Gven the follow ng class,

class Triangle

{

publi c:
Triangl e();
Triangle(int i X1, int iYl, int iX2, int iY2, int
void ReturnPairl(int &, int &);
void ReturnPair2(int &, int &y);
void ReturnPair3(int &, int &);
bool [sSaneAs(Triangle t);

private:
int x1, yl, x2, y2, x3, y3;

b

what is the output of the follow ng code?
const int MAX_ TRI = 300;
void InitTriangle(Triangle tAngle);
Triangie t[ MAX_TRI];
int plx, ply, p2x, p2y, p3x, p3y;

for (int x=0; X<MAX_TRI; Xx+4+)
InitTriangle(t[x]);

t[0]. ReturnPairl(plx, ply);
t[ 1] . ReturnPair2(p2x, p2y);
t[2].ReturnPair2(p3x, p3y);
cout << '(' << plx << '",' << ply << ')" << endl;
cout << '(' << p2x << '," << p2y << ")' << endl;
cout << '(' << p3x << ',' << p3y << ')' << endl;

voi d InitT}iangIe(TriangIe t Angl e)

{

t Angle = Triangle(-1,

}

-1, -2, -2, -3, -3);

15

i Y2);
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Section 5.3: Progranming with Arrays

1) If the file "nunbers.dat" has the follow ng values stored in it:
17 19 22 23 -1 34

What are the contents of the array nuns after the follow ng code is
execut ed?

const int MAX = 10000;
i nt nunms[ MAX] ;

int count=0, n;
ifstreaminFile

i nFi | e. open(" nunbers. dat");
if (linFile)
{
cout << "No File!";
exit(1l);
}

inFile >> n;
while (inFile & count < MAX)

{
nuns[ count] = n;
count ++;
inFile >> n;

}

2) If the file "nanes.dat" has the followi ng values stored in it:
John Paul George Ringo
What is the output of the follow ng code?

const int SIZE = 400;

string nameList[SI ZE], nane;
i nt nunNames=0;

i fstream naneFil e;

nanmeFi | e. open("nanes. dat");
if (!'naneFile)
{
cout << "No File!l";
exit(1l);
}

nanmeFi | e >> nane;

16
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whi |l e(naneFil e & numNanmes < Sl ZE)

{
namelLi st [ numNanes] = nane;
nuniNanmes++;
naneFi | e >> nane;

}

for (int x=numNanmes-1; x >= 0; X--)
cout << naneList[x] << endl;

3) Gven that the contents of the following two arrays are both in
ascendi ng order,

const int MAX | TEMS = 10000;
doubl e a[ MAX | TEMS], b[ MAX_ | TEMS] ;

and given that the variabl es aCount and bCount contain the nunber of
elements in the arrays a and b are in use, nerge the values in arrays a
and b into the following array ¢ so that the values recorded in array c
are preserved in ascending order.

doubl e c[ MAX | TEMVS] ;

4) Gven that the contents of the files "a.dat" and "b.dat" are nunbers
with fractions and are in ascending order, nerge the values in the two
files into the following array d so that the values recorded in array d
are preserved in ascendi ng order.

const int MAX = 100000;
doubl e d[ MAX];

5) Gven that the array basket Cases contains the integer nunmeric grades of
students in the class "Advanced Basket Wavi ng" and that each student has
3 grades, conpute and output the average of each student. Note that the
grades of student #1 are located in elenents with indices 0, 1 and 2; the
grades of student #2 are located in elenments with indices 3, 4 and 5; etc.
Qut put the average grade for each student next to the student's nunber.
The variable nunStu wll contain the nunber of students in the actually in
t he cl ass.

const int MAX GRADES = 300;
i nt nuntt u;
i nt basket Cases[ MAX GRADES] ;
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6) G ven the class Puzzle,

cl ass Puzzle

{

publi c:
Puzzl e();
voi d MoveSquar eUp(char squareToMve);
voi d MoveSquar eDown(char squareTolMve);
voi d MoveSquar eLeft (char squareTolMve);
voi d MoveSquar eRi ght (char squar eToMove) ;
voi d ShowPuzzl e();

private:
Squar eType squar eA, squareB, squareC,

b

and that a puzzle always starts off with the follow ng configuration,

Puzzle at Declaration of

Object of Class puzzle

A B

C hlank

create an array of 100 el ements of class Puzzle, then wite the code
to change the configuration of every puzzle in the array to as
foll ows,

C blank

t hen show each puzzle.
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7) Using the class definition listed below, wite the code to create an
array of 100 el enents of class LaCucaracha. Then, wite the code
necessary to have each elenent act like the nasty bug that it is until al
of them are dead. Each el enent should do the follow ng:

a) if the nasty thing is dead, do nothing
b) if the nasty thing is alive and the light is on, the bug should be

st onped at
c)if the nasty thing is still alive after being stonped at, it should
nove

d) if the nasty thing is alive and the light is off, it should eat if
there is food

e) if the nasty thing is alive and the light is off, but there is no
food, it should change direction and nove

O course, when no elenments are alive, the program should halt.

cl ass LaCucaracha
{
publi c:
LaCucar acha(); /'l constructor that sets object to alive
void StonpBug(); // has a 10% chance of killing the bug
bool IsAlive(); [// returns true if bug is alive, false if dead

bool |sFood(); /'l returns true if there is food, false if not
bool IsLight(); // returns true if there is light, false if not
void Eat(); /'l eats the avail able food

voi d ChangeDirection(); // changes the direction the bug

voi d RunLi keHeck(); // nove the bug in the direction facing
private:

bool alive;

int directionFacing;

int locationX |ocationY;

¥
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Programm ng Projects using Arrays

1) Online Sales: A Project wwth Arrays of Structs and Functions

Many retail businesses accept orders on-line. As the custoner selects
itens froma list, the menu nunber of the object is used to exam ne the
store inventory data base, the itenmis price and product description are

| ocated, counts are reduced, and a receipt is generated. Your task is to
wite a programthat sinulates this process.

Your programw ||l need to read the inventory information fromthe data
file “inventory.dat” fromdisk into an array of structs. The data in the
inventory file is witten one unit of data per line, beginning wwth its
product description (a string), its price and the quantity of that itemin
stock. Your programw ||l need to copy the revised version of the
inventory back to the data file after all purchases have been processed.

The program generates an interactive nmenu of item nunbers, item
descriptions and their prices that are avail able for purchase. The
custoner selects one itemat a tinme and the quantity desired of that item
until the user selects to check out or cancel the purchase.

Processing custonmers’ orders involves having the custoner select products
fromthe nmenu and designating a quantity for each itemselected. Each
selection is stored in alist in a second array of structs consisting of
t he menu nunber of the item selected and the quantity desired.

If the custoner cancels the order at any tinme before checking out, the
array containing selected itemnunbers has its val ues di scarded.

If the custonmer elects to check out, the custoner’s receipt should be
printed out (to the nonitor). The receipt should consist of each item
selected with the price of the item the quantity selected and the
extended anount (item quantity times itemprice) in the formof a table,
with the total anmount shown at the bottom of the table. In addition, the
anount on hand of each itemthat the custoner purchased shoul d be adjusted
in the inventory array. (Note: The custoner may not purchase nore of an
itemthat is on hand.)

When the custonmer conpl etes or cancels a purchase, the program shoul d shut
down and, if there have been changes to values in the inventory array, the
values in the inventory array should be used to overwite the file
“inventory.dat”.
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The inventory array will contain no nore than 20 itens and is to be based
on the follow ng struct:

struct item/{
string description;
float price;
i nt quantity;
b

Hint: Use the index of each elenent in the inventory array as its nunber
in the nmenu listing.

Exanple of data in the file “inventory.dat” : (Note: There are NO BLANK
LINES in the data file, no matter how screwed up your printout is.) You
must create your own "inventory.dat" file.

Ear Wax Renover

2.35

100

Qgr e Repel | ant

23.99

10

Little Debbie Swiss Rolls
.27

23

The array of selected itens will contain no nore than 20 itens and is to
be based on the follow ng struct:

struct selection {
i nt menuNunber ;
int quantity;
b

The program shoul d be deconposed into functions. You are responsible for
function deconposition and the design of each function interface. No

gl obal variables are allowed. @ obal constants are encouraged when
advant ageous.
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2) Mul tiple Candy Machines: A Project using an Array of C asses

Thi s programm ng project consists of making inprovenments to class candy
machi ne fromthe programm ng project Candy Machi ne of the workbook chapter
6 and 7.

Make the foll ow ng inprovenents to the class candy machi ne.

a) A candy machi ne object nust have a nane. This nanme will be
given to the constructor during the declaration of a candy machi ne
object. You will need a default constructor and a constructor that
accepts this nane.

b) In the original candy machine class, there were a fixed nunber of itens

for sale, all of the sanme price. 1In this program there will be a

fl exi bl e nunmber of items that can be placed on sale, fromO to 20. Each
itemw |l have a nanme, a quantity and a price. The information about an
itemis to be stored in a struct. The information about all itens is to
be stored in an array of these structs. The constructor will read this

information froma file called “machi ne-nane. dat”, where machine nane is
the nanme given to the candy machine at the tinme of the declaration of the
candy machi ne object. The destructor will return all of this informtion
to the sane file. The nmenu, choice and purchasing system nust be rewitten
to accommobdate this change. HI NT: USE THE | NDEX NUMBER OF THE | TEM S
STRUCT I N THE ARRAY AS THE CHO CE NUMBER TO BE ENTERED BY THE USER

c) The data file created by each machi ne nust be in the follow ng
form

passwor d

total noney

itenty itenPrice i t emNane
iten}y itenPrice i t emName

item)y itenPrice I t emNane

For exanpl e:

gummmo
53. 50

15 .35 Strawberry Potato Chips
10 1.00 Ham Sandw ch

3 1.75 Dental Floss

19 .25 Spam Crackers

8 .50 Swiss Rolls

1 1.00 Tic-Tacs
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Make the foll owi ng changes to the main function.

a) Declare an array of 4 Candy machi ne cl ass obj ects.

b) Using calls to the candy nmachi ne cl ass constructor, set the
machi ne name in each machine. The nanmes of the candy machi nes nust
be "Chico", "Harpo", "G oucho" and "Zeppo". For exanple:

Candy vend[ 4];
vend] 0] Candy( “ Chi co”);
vend[ 1] = Candy(“Harpo”);

c) Have the loop in the main function display a nmenu of candy

machi nes. The program should all ow the user to choose a nachine to
make a purchase fromor to halt the program |If the user chooses to
make a purchase froma machi ne, the program should call the nenber
functions fromthe appropriate machine. |If the user chooses to halt
the program the loop in the main function should stop and the program
should terminate. (Note: In order for this programto function
properly, the candy nachi ne class nmust have a destructor that stores
state information to the correct file. This version of the candy
machi ne cl ass does not need an option to shut down as this option is
bei ng covered in main.)

Fi nal | nstructions

Nane your source files 'candyarray.cc', 'machineb.h' and 'machinab.cc'.
Conpi l e your programand test it. (see Sone Unix Help for quick
assi st ance)
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