
C
++

–
O

vervie
w

�

C
lasses

inform
ation

hiding

guaranteed
initialization

and
finalization

dynam
ic

typing

user
controlled

m
em

ory
m

anagem
ent

overloaded
operators

�
O

ther
advantages

better
type

checking

better
exception

handling

overloaded
function

nam
es

class
tem

plates

defaultfunction
argum

ents

references
as

w
ellas

pointers
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R
eading

A
ssignm

ent

K
.
N
.

K
i
n
g

C
h
a
p
t
e
r
1
9

D
.
B
.

W
o
r
t
m
a
n

S
l
i
d
e
s

2
7
8
.
.
2
8
9

S
u
p
p
l
e
m
e
n
t
a
r
y

R
e
a
d
i
n
g

S
.
M
c
C
o
n
n
e
l
l

C
h
a
p
t
e
r
6
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R
eferences

for
C

++

B
jarne

S
troustrup

T
he

C
+

+
P

rogram
m

ing
Language

(3rd
ed.)

A
ddison-W

esley,1997

S
.B

.Lippm
an

C
+

+
P

rim
er

(3nd
ed)

A
ddison-W

esley,1997

S
cottM

eyers

E
ffective

C
+

+
(2nd

ed.)

A
ddison-W

esley,1998

R
ichard

Johnsonbaugh
and

M
artin

K
alin

O
bject-O

riented
P

rogram
m

ing
in

C
+

+

P
rentice

H
all,1995
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C
S

C
181F

Lecture
N

otes

T
hese

lecture
notes

are
provided

for
the

personaluse
of

students
taking

C
S

C
181F

in
the

Fallterm
1999/2000

atthe

U
niversity

ofToronto

C
opying

for
purposes

other
than

this
use

and
allform

s
of

distribution
are

expressly
prohibited.

c�

D
avid

B
.W

ortm
an,1995,1996,1998,1999

c�

H
iroshiH

ayashi,1997
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D
efault

F
unction

A
rgum

ents

�

D
efaultvalues

m
ay

be
supplied

for
function

argum
ents

in
the

prototype
for

a

function.

�

Ifargum
ents

are
m

issing
in

the
invocation

ofthe
function,the

defaultvalues
are

used.

�

E
xam

ple:

void
F

(
int

val,
float

S
=

12.6
,

char
T

=
’\

n’,
char

*
m

sg
=

”E
rror”

);
f(

14,48.3,’\
t’,”O

K
”

);
f(

14,48.3,’\
t’);

f(
14,48.3

);
f(

14
);

�

T
he

defaults
m

ustbe
added

from
rightto

left.

A
param

eter
w

ithoutdefaults
cannotoccur

after
a

param
eter

w
ith

defaults.

�

T
he

argum
ents

are
assigned

to
the

corresponding
param

eters
from

leftto
right;

you
cannotskip

over
argum

ents.
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R
eference

Type

�

R
eferences

provides
an

alternative
nam

e
(an

alias
)

for
storage

E
xam

ple:
int

X
;

int
&

refX
=

X
;

You
m

ustinitialize
a

reference
variable

w
hen

you
declare

it.

C
om

piler
w

illautom
atically

com
pute

addresses
as

required.

�

P
aram

eters
m

ay
be

passed
by

reference
(passing

an
address)

E
xam

ple:
void

sw
ap(int

&
A

,
int

&
B

);

...sw
ap(

J,
K

);
T

his
allow

s
you

to
alter

a
data

objectin
the

calling
function

C
om

piler
autom

atically
generates

the
reference

atthe
pointofcall.

N
o

m
ore

forgotten
&

s.

�

F
unctions

m
ay

return
a

reference

struct
N

O
D

E
&

m
akeN

ode(
int

value
);

W
A

R
N

IN
G

:
D

on’treturn
a

reference
to

a
variable

localto
the

function.

403

F
unction

P
aram

eters
&

Inline
F

unctions

�

F
unctions

w
ith

no
argum

entin
a

function
prototype

are
interpreted

as

specifying
no

param
eters:

int
F

(
);

is
equivalentto

int
F

(
void

);

�

Inline
functions:

inline
is

a
requestthata

function
be

expanded
“inline”.

–
P

lace
the

keyw
ord

inline
before

the
function

definition

P
lace

the
function

definition
above

allthe
functions

thatcallit

inline
float

cube(
float

s
)

�

return
s

*
s

*
s

�

...Z
=

cube(
X

);
/*

Z
=

X
*

X
*

X
;*/

Y
=

cube(
Z

+
5.0

);
/*

Y
=

(Z
+

5.0)*(Z
+

5.0)*(Z
+

5.0);
*/
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M
iscellaneous

M
inor

E
xtensions

in
C

++

�

C
om

m
ents:

beginning
w

ith
//and

end
atthe

firstnew
-line

character.

//T
his

is
a

com
m

ent.

//S
o

is
this.

�

S
im

pler
type

casting:
type-nam

e
(

identifier
)

final=
float

(
your

m
ark

)
*

1.4
+

2.0;

�

Tags
are

autom
atically

type
nam

es.

struct
C

om
plex

�

doub
le

re,im
� ;

is
equivalentto

typedef
struct

�

doub
le

re,im

�

C
om

plex;

�

V
ariable

definitions
m

ay
occur

atthe
pointatw

hich
they

are
firstused.

for
(

int
J

=
0

;
J

�

N
;

J+
+

)...402



C
++

Input
and

O
utput

E
xam

ple

#inc
lude

�

iostream
.h

�

m
ain()

�

int
val1,val2

;

cout<
<

”P
lease

enter
tw

o
integers:

”<
<

endl

cin
>
>

val1
>
>

val2
;

cout<
<

”T
he

sum
of”<

<
val1

<
<

”
and

”<
<

val2

<
<

”
is

”<
<

val1
+

val2
<
<

endl;
�

N
ote

thatc
o
u
t

<
<
e
n
d
l

w
rites

new
line

and
flushes

outputstream
.
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C
++

O
perators:

new
and

delete

�

ne
w

operator
allocates

storage
dynam

ically

int
*

int
ptr1

=
ne

w
int

ne
w

returns
the

nullpointer
ifno

storage
is

available.

�

ne
w

operatorcan
allocate

an
arbitrary

num
ber

ofcontiguous
cells

dynam
ically

int
*int

ptr2
=

ne
w

int
[50

];

Ifsuccessful,the
firstcell’s

address
is

stored
in

int
ptr2.

�

delete
and

delete
[]free

storage
allocated

by
ne

w
.

delete
int

ptr1;

delete
[]int

ptr2;

�

W
A

R
N

IN
G

:
T

he
operators

ne
w

,delete
,and

delete
[]should

be
used

together
and

notinterm
ixed

w
ith

C
storage

m
anagem

entfunction.
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P
revie

w
of

C
++

Input
and

O
utput

�

Inputand
O

utputin
C

+
+

are
provided

by
standard

I/O
libraries.

i
o
s
t
r
e
a
m
.
h

defines
the

m
ostw

idely
used

C
+

+
I/O

library.

�

P
redefined

objects,c
i
n

(standard
input),c

o
u
t

(standard
output),and

c
e
r
r

(standard
error)

are
available.

�

Input(extraction)
is

perform
ed

by
the

extraction
operator

(>
>

).

O
utput(insertion)

is
perform

ed
by

the
insertion

operator
(<
<

).
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F
unction

O
verloading

�

C
+

+
perm

its
identically

nam
ed

functions
w

ithin
the

sam
e

scope
ifthey

can
be

distinguished
by

num
ber

and
type

ofparam
eters

(signature
).

void
print(

int
i)�

printf(
”%

d\
n”,i);�

void
print(

char
*s

)�

printf(
”%

s\
n”,s

);�

�

C
om

piler
considers

a
reference

to
a

type
and

the
type

itselfto
be

the
sam

e.

C
om

piler
discrim

inates
betw

een
const

and
non-const

variables.

P
aram

eter
S

ignature
is

used
to

resolve
overloading,notthe

function
return

type.

�

C
+

+
operators

can
be

overloaded
exceptfor

::
(scope

resolution)
.

(m
em

ber
selection)

.*
(m

em
ber

selection
through

pointer)

�

U
se

function
overloading

w
hen

functions
perform

basically
the

sam
e

task
but

w
ith

differentform
s

ofdata.
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