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CMPS 150 Workbook: Chapters 6 and 7

Section 6.1: Structures

1) Declare a variable of the follow ng struct and assi gn appropriate val ues
to each of the data nenbers.

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

b

2) Declare a variable of the followi ng struct and assi gn appropri ate val ues
to each of the data nenbers.

struct Phone

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

3) Declare a variable of the struct D nosaur from#1 and wite the code
necessary for the user to enter values into each data nenber.

4) Declare a variable of the struct Phone from#2 and wite the code
necessary for the user to enter values into each data nenber.

5) Using the variable of struct D nosaur declared in #3, output the val ues
stored in all data nmenbers to the nonitor screen.

6) Using the variable of struct Phone declared in #4, output the val ues
stored in all data nenbers to the nonitor screen.
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7) What is the output of the follow ng code? (See #1 for the definition of
struct Dinosaur.)

Di nosaur barney, dino;

bar ney. nane="T- Rex";

di no = barney;

cout << di no.name << endl;

8) What is the output of the follow ng code? (See #2 for the definition of
struct Phone.)

Phone nmaBel |, gte;

maBel | . phoneNunber = "1234567890";
gte = maBel | ;

cout << gte.phoneNunber << endl;

9) Wite a function that accepts two argunents of struct D nosaur (see #1)
and determnes if the two structs contain information about the sanme type
of dinosaur. The function should return true if the dinosaur nanes natch,
but should return false if they do not match.

10) Wite a function that accepts two argunents of struct Phone (see #2)
and determnes if the two structs contain the sanme phone nunber. The
function should return true if the phone nunbers match, but should return
false if they do not match

11) Create a struct that contains data nenbers to represent infornation
about a student in a class. The struct should contain data nenbers for
the student's nanme, id and nuneric grades on 3 exans.

12) Create a struct that contains data nenbers to represent infornmation
about a house that is for sale. The struct should contain data nenbers
for the location of the house, owner of the house, nunber of bedroons,
total square feet in the house and asking price for the house.

13) Create a struct that contains data nenbers to represent infornation
about a truck in a fleet of trucks. The struct should contain data
menbers for the truck ID nunber, year purchased, |icense nunber and
vehicle identification code.
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14) Create a struct that contains data nenbers to represent infornmation
about a purchase by custoners froma store that sells nedicinal |eeches.
The struct should contain data nmenbers for the custoner nunber, date of
t he purchase, nethod of paynent, nunber of hirudo nedicinalis ordered,
nunber of hirudinaria manillensis, and nunber of haenmenteria ghiliani

or der ed.

Section 6.2 and 7.1: C asses and Constructors

1) Using the class definition listed below, wite the code to create an
obj ect of class Puzzle. Then, wite calls to the appropriate nenber
functions to nove square Ato the Iower right corner so that the object
ends up with configuration of:

C |blank

Gane Rul es:
Square nmay only be noved to an adj oi ni ng area.
Squares may only be noved to a bl ank area.
Movi ng a square | eaves a bl ank area.
Squares are identified to the functions by passing the letter
nane of the square.

Puzzle at Declaration of
Object of Class puzzle
A B
cl ass Puzzle C  [ptank
1
publi c:

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

private:
Squar eType squar eA, squareB, squareC,

b
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2) Using the definition of class Puzzle from#1, define an object of class
Puzzle and wite the calls to nenber functions that end with the Puzzle
object in the configuration:

bl ank A

3) Using the class definition listed below, wite the code to create an
obj ect of class LaCucaracha. Then, wite a call to the appropriate nenber
functions to stonp the bug. If the bug survives the stonping, have the bug
change direction and run in the new direction it is facing.

cl ass LaCucaracha
{
publi c:
LaCucar acha(); /]l constructor that sets object to alive
void StonmpBug(); // 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 of the bug

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

bool alive;

int directionFacing;

int locationX |ocationY;

4) Using the class LaCucaracha from #3, create an object of class

LaCucaracha and wite calls to its nenber functions so that the bug runs
if the light is on, otherwise, if the light is off and there is food, it
eats. In either case, the bug nust be alive in order to do any of this.
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5) Using the class LaCucaracha from #3, create an object of class
LaCucaracha and wite the code necessary to have it act |like the nasty bug
that it is until it is dead. This code should do the follow ng:

a. if the nasty thing is dead, halt
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

6) Rewite #5 so that there are two objects of class LaCucaracha. The code
shoul d continue until both bugs are dead.

7) Define, but do not inplenent, a class called Enployee. This class
shoul d store the foll ow ng data:

 enpl oyee nane

« enployee id

« enployee hourly rate of pay
 enpl oyee hours worked in week

Thi s class shoul d have constructors such that:

* one constructor has no argunents

« another constructor receives nanme and id via argunents and
stores the nane and id

Thi s class shoul d have nenmber functions to:

* receive (as argunents) and store hourly rate of pay
* receive (as arguments) and store hours worked
e return the gross pay
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8) Define, but do not inplenent a class called Student. This class should
store the foll ow ng data:

* nane
e id
e year in school

The cl ass shoul d have constructors such that:

* one constructor has no argunents

* one constructor receives (as argunents) and stores the nane,
id and year in school

The cl ass shoul d have nenber functions to:

* add one to the year in school
e return the nane

e return the id

* return the year in school

9) I nmpl ement the constructors and nmenber functions of your class design
from #7.

10) I nplenment the constructors and nmenmber functions of your class design
from #8.
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Programm ng Project: Candy Machi ne

Design and inplenment a class for a candy vendi ng machi ne according to the
speci fications bel ow and use an object of the class in a program

Candy Machi ne C ass Specifications

a)

b)

c)

d)

e)

f)
9)

The candy nmachi ne cl ass stocks and sells four itens:

* potato chips

j awbr eaker s

chocol ate chi p cooki es
vani |l a chewi ng gum

The candy machi ne class nust store information about each of these
products. This information includes the quantity on hand and the
price of each type of item In addition, a password is stored in
order for the owner / stocker to gain special access to the nmachi ne.

The candy nmachi ne cl ass al so keeps track of the amount of noney
col | ect ed.

When a candy machine object is initialized for the first tine, the
guantities for each itemare to be set at 20 units for each item
there is no noney in the machine, there are no sales that have been
made and the password is set to “password”. After the first run of a
candy machi ne object, the data for the quantity of each item the
anount of noney on hand and the current password will be read froma
file called “machine.dat”.

20 units is to be considered the maxi num storage avail able for the
candy machine for an item

When a candy machi ne obj ect passes from scope or the program ends,
the data stored in the object is witten to a file called “pa8.dat”.

Each item costs 50 cents.

In addition to the above, the candy machi ne cl ass nust al so have
menber functions to output a nmenu of available itens, the cost of the
itenms, record the transactions (i.e. sumthe noney and decrenent the
anount avail able of the item sel ected), accept the users noney and
gi ve change. The nenu function may not receive any input nor cal

any other functions. The function that accepts user choices may not
perform any processing but may call other nenber functions to do so.
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h)

i)

k)

There nust be an unlisted choice on the nmenu that the owner / stocker
of the candy machi ne object can access that will return the amount of
money in the systemif the user inputs a specified password. There
nmust al so be a nmeans of setting this password separate from
constructors. All constructors should set the password to “password”
initially. The user should only be able to change the password if

t he password i s known.

There nmust be an unlisted choice on the nenu that allows the owner /
stocker of the candy nachine object to restock the nmachine. Wen a
machi ne i s restocked, itens are set to the maxi num al |l owed and al
noney is renoved fromthe machine. The password nust be entered in
order to be able to open the nachine and restock it.

There nmust be an unlisted choice on the nenu that allows the owner /
stocker of the candy machi ne object to shut the machi ne down. The
menber function that receives the user’s choice nust return a val ue
indicating that it is tinme to shut the machi ne down. The password
just be entered in order to shut the machi ne down.

A candy machi ne object cannot sell itens that are out of stock.

If there is no noney to give change, return the users noney and nake
no sal e.

Specifications for Programto use Candy Machi ne O ass

Wite programthat will operate an object of the candy machi ne class. The
programis to run the machine until the owner / stocker elects to shut the

machi ne down. There is to be no I/Oin the program Al I/Ois to be
performed by calls to nmenber functions of the object of class Candy
Machi ne.

In addition, nane your source files 'candy.cc', 'machine.h'" (class

definition file) and 'machine.cc' (class inplenentation file).

Conpi | e your programand test it.
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