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Section 5.1 Answers to Odd Nunbered Questions

1) 67.0 23.1 -17.4 55.2 -5.9

3) 0 4 16
5)3 1
7)

a) doubl e tenps[100];
b) doubl e wei ght s[53];
c) string address|[27];

9) for (int x=0; x<MAX FI SHI NG x++)
cout << catches[x] << endl;

11) int mn=catches[0];
for (int x=1; x<MAX_FISH NG x++)
if (catches[x] < mn)
mn = catches[x];

Section 5.1 (Arrays of Structs) Answers to Odd Nunbered Questions

1) Dino 12.5
Barney .15

3) Soi | dirt[400];

5) for (int a=0; a<400; a++)
cout << dirt[x].sanpl eWi ght <<
<< dirt[x].clayWwight << ' '
<< dirt[x].sandWeight << ' '
<< dirt[x].waterWight << endl;

Section 5.1 (Arrays of O asses) Answers to Odd Nunbered Questions
10 2 4
3) Pixel littlePointsOLight[499];

5) int x, vy;
for (int a=0; a<499; a++)

{
[ittl ePointsOFLight[a].ReturnPairl(x, y);

cout << x << ',' &<y <" ',
[ittl ePoi ntsOfLi ght[a].ReturnPair2(x, y);

cout << x << ',' &<y << " "

littl ePoi ntsOFLi ght[a].ReturnPair3(x, y);
cout << x << ',' <<y << endl;
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Section 5.2 Answers to Odd Nunbered Questions
)0 0 0 0 0 O O OO O
3) 0 0 0 0O OO O 0 0O
50 1 2 3 4 5 6 7 8 9
7) 0O 1 2
1 2 3

Section 5.3 Answers to Odd Nunbered Questions
1) nuns[0] -> 17

nuns[ 1] -> 19

nuns[ 2] -> 22

nuns[ 3] -> 23

nuns[4] -> -1

nuns[ 5] -> 34

3) int alndex=0, blndex=0, clndex=0;
whi l e (al ndex <aCount && blndex < bCount && clndex < MAX | TEMS)

if (a[al ndex] < b[blndex])

{
c[clndex] = a[al ndex];
al ndex++;
}
el se
{
c[clndex] = b[blndex];
bl ndex++;
}
cl ndex++;
}
if (clndex < MAX_|I TEMS)
{
if (alndex < aCount)
{
for (int x=alndex; x<aCount && clndex<MAX | TEMS; Xx++)
{
c[clndex] = a[x];
cl ndex++;
}
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i f (blndex < bCount)

{
for (int x=blndex; x<bCount && clndex<MAX | TEMS; x++)
{
c[cl ndex] = b[x];
cl ndex++;
}
}
}
5) for (int x=0; x<nunttu; x+=3)
{
cout << "Student: " << x
<< " Average:
<< (basket Cases|[ x] +basket Cases[ x+1] +basket Cases[ x+2])/ 3
<< endl ;
}

7) Exanple 1

LaCucar acha roaches[ 100];
bool all Dead = fal se;
while (!all Dead) {
for (int x=0; x<100; x++)
if (roaches[x].IsAlive())
roaches[ x] . St onpBug() ;
for (int x=0; x<100; x++)
if (roaches[x].IsAlive()){
roaches[ x] . ChangeDi rection();
roaches[ x] . RunLi keHeck() ;
cout << x << '

}

cout << endl;

al | Dead = true;

for (int x=0; x<100; x++)
if (roaches[x].IsAlive())
al | Dead = fal se;
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Exanpl e 2:

LaCucar acha roaches[ 100];
bool all Dead = fal se;
whil e (!all Dead)

{
for (int x=0; x<100; Xx++)
{
al | Dead = true;
if (roaches[x].IsAlive())
{
roaches[ x] . St onpBug() ;
if (roaches[x].IsAlive())
{
roaches[ x] . ChangeDirection();
roaches[ x] . RunLi keHeck() ;
al | Dead = fal se;
cout << x << '
}
}
cout << endl;
}
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Answers to Progranm ng Projects using Arrays

Online Sales: Exanple 1

#i ncl ude <i ostreanr
#i ncl ude <fstreanp
#i ncl ude <string>

#i ncl ude <i omani p>

struct item { [l struct for inventory array
string description; /1 item name
float price; /[l itemprice
i nt quantity; /1 instock quantity
b
struct selection { /1 struct for shopping cart array
i nt menuNunber; /1 index of selected itemin inventory array
int quantity; /1 requested quantity
1
const int MAXSIZE = 20; /1 maxi mum si ze of arrays

voi d Loadl nventoryArray(iteminventory[], int & count);

/1 pre: enpty inventory array of type item

/1 post: array inventory contains count nunber of elenents in a list,
/1 each el ement represents an itemin inventory

voi d ShowMenu(iteminventory[], int max);
/1 pre: array inventory contains nmax itens
/1 post: the nmenu is generated fromthe itens in the inventory array

voi d Cener at eReci ept _and_Updat el nventory(iteminventory[], selection cart[], int
cart Count);

/1 pre: array inventory contains the itens in the inventory,

/1 array cart contains cartCount itens that the user has selected to purchase

/1 post: the custoner reciept is generated

voi d Savel nvent oryChanges(iteminventory[], int count);

/1 pre: array inventory contains the updated inventory of count itens
/1 post: the file "inventory.dat" is re-witten with the information in
/1 array inventory

int main() {

item i nvent or y[ MAXSI ZE] ; /1 inventory array

i nt i nvenl t ens; /1 inventory list size

sel ection cart[ MAXSI ZE] ; /'l shopping cart array

i nt cartltens = O; /1 shopping cart size

i nt choi ce; /] users selection

i nt quantity; /1 users requested quantity

cout.setf(ios::fixed, ios::floatfield);
cout . setf (i os::showpoint);

/1 load the inventory into the inventory array
Loadl nvent oryArray(i nventory, invenltens);
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/1 loop until the user chooses to check out or quit
do {

/1 output the menu

ShowMenu(i nventory, invenltens);

/1 get the selection fromthe user
cout << "Enter the item nunber or
<< invenltens << " to check out or
<< invenltens+l << " to quit." << endl;
cin >> choice

/1 if the user selects an itemto purchase, get the quantity, update
/1 the inventory array, then and add the itemand quantity to the
/1 shopping cart
if (choice < invenltens & choice >= 0) {
do {
cout << "How many of << inventory[choice].description
<< " would you like? ";
cin >> quantity;
} while (!(quantity >=0 &&% quantity <= inventory[choice].quantity));
if (quantity > 0) {
cart[cartltens]. menuNunber = choice;
cart[cartltens].quantity = quantity;

i nventory[choice].quantity -= quantity;
}
cartltens++,
else if (choice > invenltens+l || choice < 0)
cout << "\n\nlnvalid Entry\n\n";
} while (choice = invenltens && choice != invenltens+l);

/1 if the choice was to check out, generate the sales reciept and
/1 save the inventory data back into the file
if (choice == invenltens) {
CGener at eReci ept _and_Updat el nventory(i nventory, cart, cartltens);
Savel nvent or yChanges(i nventory, invenltens);

}

return O;

}

voi d Loadl nventoryArray(iteminventory[], int & count)
/1 pre: enpty inventory array of type item
/1 post: array inventory contains count nunber of elenents in a list,
/1 each el ement represents an itemin inventory
{
i fstreaminFile;
i nFile.open("inventory.dat");
string description;

count = O;

if (linFile)
return;

getline(inFile, description);

while (inFile) {
i nventory[count].description = description;
inFile >> inventory[count].price;
inFile >> inventory[count].quantity;
getline(inFile,description);
count ++;



CMPS 150 Workbook: Chapter 5 Answers (2003.01.28)

getline(inFile,description);

inFile.close();

}

voi d ShowMenu(iteminventory[], int max)
/1 pre: array inventory contains nmax itens
/1 post: the nenu is generated fromthe itens in the inventory array
{
cout << endl << "Buy fromus!" << endl
for (int x=0; x<max; x++) {
cout << setw(2) << x << " - "
<< inventory[x].description
<< setw(45-inventory[x].description.length()) << " $"
<< setw(10) << setprecision(2) << inventory[x].price
<< " quan. of " << setw(5) << inventory[x].quantity << endl;
}
cout << max << "-check our,
<< pax+l << "-quit" << endl

}

voi d CGener at eReci ept _and_Updat el nventory(iteminventory[],
sel ection cart[],
i nt cartCount)
/] pre: array inventory contains the itens in the inventory,
/1 array cart contains cartCount itenms that the user has selected to purchase
/1 post: the custoner reciept is generated

{
doubl e total =0;
cout << "Your Purchased: " << endl
for (int x=0; x<cartCount; x++) {
cout << setw(2) << cart[x].quantity << ' '
<< inventory[cart[x].menuNurber]. description
<< " at $" << setprecision(2)
<< inventory[cart[x].menuNunber].price
<< " each for a total of $"
<< setprecision(2)
<< inventory[cart[Xx].nmenuNurmber].price * cart[x].quantity
<< endl;
total += inventory[cart[x].nmenuNunber].price * cart[x].quantity;
}
cout << "The total cost of your purchase is $"
<< setprecision(2) << total << endl;
}

voi d Savel nvent oryChanges(iteminventory[], int count)
/1 pre: array inventory contains the updated inventory of count itens
/1 post: the file "inventory.dat" is re-witten with the information in
/1 array inventory
{
of stream out Fi |l e;
out Fil e.open("inventory.dat");
for (int x=0; x<count; x++) {
outFile << inventory[x].description << end
<< inventory[x].price << endl
<< inventory[x].quantity << endl;

outFile.close();
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Online Sal es: Exanple 2

#i ncl ude <i ostreane
#i ncl ude <string>

#i ncl ude <i omani p>
#i ncl ude <fstreanp
usi ng nanmespace std;

struct ltem

{
string description;
float price;

i nt qty;

s

struct Sel ection

{
int  menuNunber;
int qty;

b

int Loadltenms(lteni]);

void DisplayMenu(lteni],int);

void Updatelnv(lten{],int,int);

voi d Updat eSel (Sel ection[],int,int,int);
void PrintReceipt(Selection[],Itenf],int);
void WiteQutData(lten{],int);

void CearSel (Selection[]);

const int MAX = 20;

int main()

{
[tem i nv[ MAX] ;
Sel ection sel [ MAX];
i nt count =0, cancel =0, changes=0;
i nt choi ce, howMvany, num
string j unk;

num = Loadl tens(inv);
if (num== -1)
return 1;

cout <<set preci sion(2);
cout.setf(ios::fixed,ios::floatfield);
cout . setf (i os::showpoint);

do
{
Di spl ayMenu(i nv, nunj ;
cout <<" Choi ce: ";
ci n>>choi ce;
if (choice < nunm
{
cout <<"Quantity:
ci n>>howvany;
if (inv[choice].qty < howMany)
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COout<<"SORRY: Only "<<inv[choice].qty<<" are available."
<<" Please try again.\n";

cout<<"Press <enter> to continue ...";

getline(cin,junk);

getline(cin,junk);

conti nue;

}
Updat el nv(i nv, choi ce, howivany) ;
Updat eSel (sel, choi ce, howivany, count) ;
changes = 1;
count ++;
}
if (choice == num + 1)
cancel = 1;

} while (choice < num;

i f (changes)
if (!cancel)

{
Print Recei pt(sel,inv,count);
Wit eCutData(inv, nunj;
}
el se
Cl ear Sel (sel);
cout <<"Transaction Cancelled ... Goodbye!\n\n";
}
el se
cout<<"No selections ... Oh well, Goodbye!\n\n";
return O;
}
int Loadltens(lteminv[])
{

ifstreaminFil e;
i nt count ;
string extra;

nFil e.open("inventory.dat");
f

[

if (linFile)

{
cout<<"Input file does not exist!\n";
return -1;

}

count = 0;

getline(inFile,inv[count].description);
i nFile>>inv[count].price>>inv[count].qty;
getline(inFile,extra);
while(inFile & count < MAX)
{
count ++;
if (count < MAX)
{
getline(inFile,inv[count].description);
i nFi l e>>i nv[count].price>>inv[count].qty;
getline(inFile,extra);
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}

inFile.close();
return count;

void DisplayMenu(lteminv[],int nunm
int i;

cout <<"Sel ect one of the follow ng:\n";
for(i=0;i<numi++)

cout <<" "<<setwW(2)<<i<<" : "<<inv[i].description
<<setwW(30-((inv[i].description).length()))<<"Price:
<<setwW(7)<<inv[i].price<<" "<<"Available:
<<setwW5)<<inv[i].qty<<endl;
cout <<" "<<set W 2) <<nunx<" : Check Qut\n";
cout <<" "<<set W 2) <<numtl<<" : Cancel Order\n";

void Updatelnv(lteminv[],int choice,int howvany)

inv[choice].qty = inv[choice].qty - howvany;

voi d Updat eSel (Sel ection sel[],int choice,int howvany,int count)

sel [ count]. nenuNunber = choice;
sel[count].qty = howwvany;
void PrintReceipt(Selection sel[],Iteminv[],int count)

i nt i, nenu;
float subTotal,total = 0.0;

cout <<"Recei pt\n";

cout<<"ltem Qy Unit Price
CoUt << mmmmm e e R
total = 0;

for(i=0;i<count;i++)

{
menu = sel [i]. menuNunber;
subTotal = inv[nmenu].price * sel[i].qty;
cout <<i nv[ menu] . descri ption

Price\n"

<<setwW(30- ((i nv[menu].description).length()))<<sel[i].qty
<<set W 13) <<i nv[ menu] . pri ce<<set W 14) <<subTot al <<endl ;

total = total + subTotal;

}

cout <<"
cout <<set W 57) <<t ot al <<endl| <<endl ;
cout <<"Thanks for shopping Itens, Inc.\n\n";

void WiteQutData(lteminv[],int num

of stream out Fi | e;
i nt i

out Fil e.open("inventory.dat");

10
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for(i=0;i<numi++)
out Fil e<<inv[i].description<<endl

<<inv[i].price<<endl <<inv[i].qty<<endl;

outFile.close();

}

void C earSel (Sel ection sel[])

{

int i;

for(i=0;i<MAX;i ++)
{
sel[i].menuNunmber = -1;
sel[i].qty = -1;
}
}

11
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Candy Machi nes

File "machi neb. h"

#i ncl ude <string>

struct ltem
i nt count;
int price;
string nane;

}s
const int MAX = 20;

cl ass CandyMachi ne
{
public:
CandyMachi ne() ;
CandyMachi ne(string initName);
~CandyMachi ne() ;
void Menu();
int GetChoice();
int Process(int);
voi d BuyCandy(int choice);
int GetMney(double price);
int CheckStock(int);
int ProcessMyr();
int VerifyPW);
voi d CheckMdney();
voi d ChangePW();
voi d Restock();
private:

string nane;
string pw
fl oat noney;
ltem itens[ MAX];

i nt num t ens;

s

File "machi neb. cc"

#i ncl ude <i ostreanr
#i ncl ude <i omani p>

#i ncl ude <fstreanp

#i ncl ude <string>

#i ncl ude "nmachi neb. h"

CandyMachi ne: : CandyMachi ne(){;}

CandyMachi ne: : CandyMachi ne(string initName)
{

ifstream inFile;

name = initName + ".dat";

i nFil e. open(nane.c_str());
if ('inFile)
{

money = 0.0;

12
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pw = "password";
numtenms = O;

}

el se

{

inFile >> pw >> npney;
numtenms = O;
do
{
inFile >> itens[num tens].count >> itens[numltens].price;
getline(inFile, itenms[numnltens].name);
if (inFile)
nunl t enms++;
el se
br eak;

} while (numtens < MAX);

inFile.close();

}
CandyMachi ne: : ~CandyMachi ne()
{
of stream outFile;
out Fil e. open(nane.c_str());
outFile << pw << end
<< noney << endl
for (int x=0; x<numtens; x++)
outFile << itenms[x].count << ' '
<< items[Xx].price << ' '
<< itens[x].nane << endl;
outFile.close();
}
voi d CandyMachi ne: : Menu()
{
cout <<"\ n\nWel cone to Nona's Candy Machi ne\n\n";
cout <<"Sel ect one of the follow ng:\n";
for (int x=0; x<numtemns; x++)
cout << setw(5) << x << " $"
<< setwW(5) << setprecision(2) << items[x].price << ' '
<< items[x].name << endl;
}
i nt CandyMachi ne: : Get Choi ce()
{
int choice;
cout <<"Choi ce: ";
ci n>>choi ce;
return choice;
}
i nt CandyMachi ne: : Process(int choice)
{

i nt status = O;
string xtra

if (choice == 21)
status = ProcessMyr();

13
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el se
if (choice < numtens && choice >= 0)

BuyCandy( choi ce) ;

el se
{
cout <<"lInvalid Choice -- Try Again\n"
<<"Press <Enter> to Continue . . .\n";
cin.get();
return status;
}
i nt CandyMachi ne: : VerifyPW)
{
string nmgrPW xtra;
cout<<"This option requires a password.\n";
cout <<"Pl ease enter password: ";
ci n>>nmgr PW
if (nmgrPW == pw)
return 1,
cout<<"Invalid Password -- Access Denied!\n";
cout<<"Press C and then <Enter> to Continue . . .\n";
ci n>>xtra;
return -1;
}
i nt CandyMachi ne: : ProcessMyr ()
{
i nt choi ce;

string xtra;

if (VerifyPW) == -1) /1 Invalid Password
return O;

do
{

cout <<"\ n\ nWel come to the Manager's Menu\n\n";
cout <<"Sel ect one of the follow ng:\n";

cout<<" 1 - Check Total Money Col | ected\n";
cout<<" 2 - Change Password\n";

cout<<" 3 - Restock Machine\n";

cout<<" 4 - Change Machi ne\n";

cout<<" 5 - Return to Main Menu\n\n";

cout <<" Choi ce: ;
ci n>>choi ce;
swi t ch(choi ce)

{
case 1: CheckMney();
br eak;
case 2: ChangePW);
br eak;
case 3: Restock();
br eak;
case 4. cout<<"Choose Different Machine Selected !!!!\n"

<<"CGood Bye . . . . .\n\n\n";
return 99;
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case 5. return O;
default: cout<<"lnvalid Choice

-- Try Again\n"

<<"Press C and then <Enter> to Conti nue
ci n>>xtr a;

}

} while (choice != 5);
}

voi d CandyMachi ne: : BuyCandy(i nt choi ce)

if (GetMney(itens[choice].price) ==
{

i tenms[ choi ce] . count--

1 && CheckSt ock(choi ce)

noney = nobney + itens[choice].price;

}

i nt CandyMachi ne: : Get Money(doubl e price)
{
fl oat noneyln;
string xtra
cout <<"Pl ease enter your nobney: "“;
ci n>>noneyl n;
if (nobneyln < price)

cout<<"Insufficient nobney -- sale cancelled!\n";
cout<<"Press C and then <Enter> to Continue . . .\n";
ci n>>xtra;
return -1;

}

el se

{
if (rmoneyln > price)

cout <<"Your change is: $"<<mpneyln - price<<endl;

cout<<"Press C and then <Enter> to Continue . . .\n";
Ci n>>xtr a;
return 1;

}

}
i nt CandyMachi ne: : CheckSt ock(i nt choice)

if (items[choice].count < 1)

cout<<"ltem Qut of Stock -- sale
cout <<"Press <Enter> to Conti nue
cin.get();
return -1;

}

return 1; // Selection is avail able

}

voi d CandyMachi ne: : CheckMoney()
{

cancel l ed!'\ n";
Ant;

cout<<"There is $"<<money<<" in the machine.\n";

cout <<"Press <Enter> to Conti nue
cin.get();

Ant;

.\n

1)

15
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voi d CandyMachi ne: : ChangePW)

{
string xtra;
cout<<"Enter the new password: ";
ci n>>pw;
cout <<"Password has been changed!\n";
cout<<"Press <Enter> to Continue . . .\n";
cin.get();
}
voi d CandyMachi ne: : Rest ock()
{
string xtra;
for (int x=0; x<numtens; x++)
itenms[ x].count = 20;
money = 0.0;
cout <<"Machi ne has been restocked!\n";
cout <<"Press <Enter> to Continue . . .\n";
cin.get();
}

File "candyarray.cc"
#i ncl ude <string>

#i ncl ude "machi neb. h"
usi ng nanmespace std;

int main()
{
CandyMachi ne myCM 4] ;
i nt machi ne;
i nt choice;
int status = O;

nyCM 0] =CandyMachi ne(" Chi co");
nyCM 1] =CandyMachi ne(" Har po") ;
nyCM 2] =CandyMachi ne(" Groucho") ;
nyCM 3] =CandyMachi ne(" Zeppo") ;

do {
do {
cout << "Enter Vending Machine: (0,1,2,3,-1 quits):
ci n >> nachi ne;
} while (machine < -1 || machine > 3);
if (machine == -1) break;
do {

nyCM machi ne] . Menu() ;
choi ce = nyCM machi ne] . Get Choi ce() ;
status = nyCM nachi ne] . Process(choi ce);
if (status == 99)
br eak; /1 to choose anot her nachine
} while (true);
} while (true);

return O;

16
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