3 C++

C++
constant) 3.14159 *“ p”
C++
3.1
C++
o char
o int short
short int
32 int  long
° float double
long double
char short int long

(literal
(symbolic variable) (object)

C++ C++
C++

long
long

long double
float double

integral types
67
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char -128 127
1
0O int 3.14159
(nonaddressable)
20
20 /1l
024 //
ox14 [/
0
“ LH 113 Ill ( L
13 ull 3 U!!
128u 1024UL 1L 8Lu
“ @ C
[ f‘” {3 FH
“ P ‘L
3.14159F 0. 1f 12.345L 0.0
3el 1.0E-3 2. 1. 0L
true fase bool
true fal se
a ' ( )
new i ne( ) \n

double

20

int

char 0 255

literal constant

Ox

long

double
{3 IH “ LH

(0),4

long



3 C++

hori zontal tab( )\t
vertical tab( ) \v
backspace( ) \b
carriage return( ) \r
f or nf eed( ) \ f
alert (bell) ( ) \a
backsl ash( ) \\
question mark( ) \?
si ngl e quot e( ) \!
doubl e quot e( ) \"
\ ooo
000

ASCII
\7 (bell) \'14 (new i ne)
\0 (null) \062 ('2")

13 L”
L'a
wchar_t
" )

" g
"\nCQ\toptions\tfile.[cCl\n"
"a multi-line\

string literal signals its \
continuation with a backsl ash”

(null)
"A
CA A
" A
C C++
L'a
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1 Ln

L"a wide string literal"

C++

"two sone

“ twosome’

// this is not a good idea
"two" L"sone"

(undefined) ——

3.1

(a) 'a', L'a', "a", L"a"
(b) 10, 10u, 10L, 10uL, 012, OxC
(c) 3.14, 3.14f, 3.14L

3.2

(a) "Who goes with R\ 144rgus?\ 014"
(b) 3.14ell
(c) "two" L"sone"
(d) 1024f
(e) 3.14UL
(f) "multiple line
comrent "

3.2

#i ncl ude <i ostreanp

int main() {



C++

/] a first solution

cout << "2 raised to the power of 10: ";
cout << 2 * 2* 2* 2%* 2* 2% 2% 2% 9% 2
cout << endl;

return O;
10
1024
2 17 2 23
2

2 0 15 32
cout << "2 raised to the power of X\t";
cout << 2 * ... * 2;

X 1

#i ncl ude <i ostreanp

int nmain()

{

/1 objects of type int
int value = 2;
int pow = 10;

cout << value << " raised to the power of "
<< pow << ": \t";

int res =1; // holds result

/1 loop control statenent: repeat calculation of res
// until cnt is greater than pow

71



for (int cnt=1; cnt <= pow, ++cnt)

res = res * val ue;

cout << res << endl;

vaue pow res cnt
pow

i nt
pow int val, int exp)
{

for (int res =1; exp > 0; --exp )

res =res * val;
return res;

#i ncl ude <i ostreanr
extern int powint,int);

int main()

{
int val = 2;
int exp = 15;

cout << "The Powers of 2\n";

for ( int cnt=0; cnt <= exp; ++cnt )

cout << cnt << ": "
<< pow(val ,cnt) << endl;

return O;

pow()
1000,000
int res

pow()
72

for

pow()

double

[PLAUGER9Z]



3 C++

3.2.1

C++

(object) 5

i nt student _count;
doubl e sal ary;
bool on_| oan;

string street_address;

char delimter;

addressable
1
are-value)

2 -
(Ivalue ell-vaue)

ch =ch - '0";
ch

ch

ch

(rvalue
(read value)

(location value)

ch
ch
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/1 file nodul e0.C

I fil eNare
string fil eNang;
... fil eNare

/1l file nodulel.C
/1 fileNane

/] oops:
/1 nodulel.C fileNane
ifstreaminput_file( fileNane );

C++
filenName
model1.C fileName
(declaring)
/1 file nodulel.C
/1 fileNane
/1 fileNane
/1

extern string fil eNane;
ifstreaminput_file( fileNane );

(declaration)
extern

3.2.2

8.2

model1.C

extern

8.2



3 C++

gosh_this_is_an_i npossi bly_| ong_nane_to_type

C++
C++ 3.1 C++
3.1 C++
asm auto bool break Case
catch char Class const const_cast
continue default delete do Double
dynamic_cast else enum explicit Export
extern false float for friend
goto if inline int long
mutable namespace new operator private
protected public register reinterpret_cast return
short sighed sizeof static static_cast
struct switch template this throw
true try typedef typeid typename
union unsigned using virtual void
volatile wchar_t while
o index INDEX Index
INDEX #define
[ ] -
on_loan sdary table tbl
[ J
student_loan studentLoan
studentl oan( )
(ObjectOrientedBackground) C
isa isA isa

(C_or_procedural_background)

3.2.3

doubl e sal ary;

doubl e wage;
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i nt nont h;

int day;

int year;

unsi gned | ong di st ance;

doubl e sal ary, wage;
i nt nonth,
day, year;
unsi gned | ong di st ance;

(global scope)

month day year distance
(local scope)

0

311 3.15

int main() {
/1
int ival;

/1 string
string project;

1.
ival
string
C++

int ival = 1024;

string project = "Fantasia 2000";

76

new

project

sdary wage

2.3
string



3 C++

int ival( 1024 );
string project( "Fantasia 2000" );

iva 1,024 project “ Fantasia 2000”

doubl e salary = 9999.99, wage = salary + 0.01
int month = 08,
day = 07, year = 1955;

/1
int bizarre = bizarre;

0
11 ival 0 dval 0.0
int ival =int();
doubl e dval = doubl e();
I/l int() applied to each of the 10 el enents
vector< int >ivec( 10 );
int() ivec 10 2.8 vector 3.6 6

#i ncl ude <cmat h>
#i ncl ude <string>

doubl e price = 109.99, discount = 0.16
doubl e sale_price( price * discount );

string pet( "winkles" );

extern int get_value();

int val = get_value();

unsi gned abs_val = abs( val );

abs() C get_vaug()
3.3
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(a)
(b)
(c)
(d)
(e)

(a)

(b)

(a)
(c)
(e)

i nt

int car = 1024, auto
int ival = ival;

2048;

int ival( int() );

doubl e salary = wage = 9999. 99;
cin >> int input_val ue;

3.4

3.5

student  name

extern string nare;
string name( "exercise 3.5a" );

extern vector<string> students;

vector<string> students;

3.6

int double = 3.14159; (b) vector<int > _;

string namespace; (d) string catch-22;

char 1 or_2 ="'1"; (f) float Float = 3.14f;

3.7

(

string gl obal _cl ass;

gl obal _int;

mai n() {

i nt

int local _int;
string | ocal _cl ass;

...

3.3

2.2

list

tree



3 C++

° int
1000-1003
o double
1000-1007
int *ipl, *ip2,
conpl ex<doubl e> *cp
string *pstring
vect or <i nt > *pvec
doubl e *dp;
long Ip2
long *Ip, |p2
fp
float fp, *fp2;
string *ps;
string* ps;
I ps2
string* ps, ps2;
0
iva
int ival = 1024;
1
7.9

float

pi

1000

pi2

1000

long

32

fp2 float

79



80

/'l pi
int *pi = 0;

Il pi2 i val
int *pi2 = &val;

[l ok: pi pi2 i val
pi = pi2;

/1 pi 2

pi2 = 0;

I pi int ival

pi =ival;

doubl e dval ;

doubl e *pd = &dval;

void*

I
I int* <==
pi = pd;
pi = &dval;

pi
pi pd
/1 ok: void*
void *pv = pi;
pv = pd;
void*

void*

int pi

/1 pi

doubl e*

dval

C++

4.14

pi



3 C++

I int*
pi ;
pi &pi
/1 pi
I int**
&pi ;
pi pi
pi
C++ *
dereference operator

int ival = 1024, ival 2 = 2048;
int *pi = &val;

pi ivel
/] pi i val
11 ival 2
*pi = ival 2;
Il pi
Il
*pi = abs( *pi ); // ival = abs(ival);
*pi o= *pi + 1 /1 ival =ival + 1;
int

int *pi = &val;

intx —— int int
int **ppi = &pi;
intk* —— int ppi
int *pi2 = *ppi;
ppi —_— pi pi ival
iva ppi

cout << "The value of ival\n"
<< "direct value: " <<ival << "\n"
<< "indirect value: " << *pi << "\n"
<< "doubly indirect val ue:
<< endl ;

<< **ppi
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pi
int i, j, k;
int *pi = & ;
i 2 =i +2)
*pi = fpi + 2
11 pi
pi = pi + 2;
2
char int 4 double 8
2 8 16 char

int ia[ 10 ];
int *iter = & a[0];
int *iter_end = & a[ 10];
while (iter !'=iter_end ) {

do_sonet hing_with_value( *iter );

++iter; // iter
}

3.8
int ival = 1024, ival2 = 2048;
int *pil = & val, *pi2 = & val2, **pi3 = 0;

?

(a) ival = *pi3; (e) pil = *pi3;
(b) *pi2 = *pi3; (f) ival = *pi1,;

(c) ival = pi2; (g) pil =ival;
(d) pi2 =*pil; (h) pi3 = &pi2;
3.9
C C++

int

double

ip+2

pi



C++

C++

& val 2;
pi + 1024;

pi
pi

pi

3.10

int foobar( int *pi ) {
*pi = 1024;
return *pi;

int nmain()

0.

int *pi2 ;
foobar( pi2);

int ival
return O;

311

3.4

C++ C
string

main()
341 C

C C C++

/1
int strlen( const char* );

char*

C++

string

C++

83



11

int strcnp( const char*, const char* );

11

char* strcpy(char*, const char* );

C C++
C

#i ncl ude <cstring>

C

const char *st = "The expense of spirit\n"

st

while ( *st++ ) { ... }

char*
++

i nt

string_l ength( const char *st )

{

int cnt =

if ( st)
while ( *st++)

++cnt ;
return cnt;

}

0;

C 0

/1 pcl
char *pcl = 0;

/1 pc2
const char *pc2 ="";

C (low-level)

true fase true

C C++



C++

#i ncl ude <i ostreanr
const char *st = "The expense of spirit\n";
int main() {

int len = 0O;

while ( st++ ) ++l en;

cout << len << ": " << st;
return O;
}
st
St ++
g
g 1

(infinite loop)

#i ncl ude <i ostreanr
const char *st = "The expense of spirit\n";

int main()

{
int len = 0;
while ( *st++ ) ++l en;

cout << len << ": " << st << endl;
return O;
st
S
st = st - len;
cout << len << ": " << st;

22: he expense of spirit
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st =st - len -

22: The expense of spirit

st = st - len -

const char *p

p

while ( *p++ )

3.4.2

strcat()

char *str
/...

= 0;

= st;

g
(patch)——
st
st

strepy()

C
streat()

strepy()
C
C

C++

stremp()

strien()



3 C++

if (! ostr|] ! *str)
return;

C++ string 6
string
string

#i ncl ude <string>

#i ncl ude <string>
string st( "The expense of spirit\n" );

st size()

cout << "The size of "
<< st
<< " is " << st.size()
<< " characters, including the newine\n";

string

string st2; //

size()
if (! st.size() )
/1 ok:
empty()
if ( st.enpty() )
/1 ok:
empty() true
string
string st3( st );
st3 g
true
if ( st ==st3)
/1
st2 = st3; // st3 st2

st2

false

string

st3
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st3

13 +” 113 +:”

string s1( "hello, " );

string s2( "world\n" );

string s3 = sl + s2

s2 sl ‘o=
sl += s2
sl s2
string

C string

const char *pc =", ";
string s1( "hello" );
string s2( "world" );

string s3 = sl + pc +s2 + "\n"

sl
string C string
C string
string si;
const char *pc = "a character array";
sl = pc; // ok
string C string
sl str
char *str = s1; //
c_str()
char *str = sl.c_str(); //
c_str() string C
C -
c_str() const

const char*



3 C++

str

const char *str = sl.c_str(); //ok

string

string str( "fa.disney.cont );
int size = str.size();
for (int ix =0; ix < size; ++ix)

if (str[ ix] ="'.")
str[ ix] ="_
string
replace( str.begin(), str.end(), ' )
replace() 2.8 12
begin() end() string (iterator)
2.8 6 12
replace() begin() end()
3.12
(a) char ch = "The long, wi nding road";
(b) int ival = &ch;
(c) char *pc = &val;
(d) string st( &ch );
(e) pc =0; (i) pc ="'0";
(f) st = pc; (j) st = &val;
(9) ch =pc[0]; (k) ch = *pc;
(h) pc = st; (1) *pc =ival;
3.13
while
while ( st++)
++cnt;
while ( *st++)
++cnt;
3.14
C string
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/] ***** Cstyle character string inplenentation *****

#i ncl ude <i ostreanp
#i ncl ude <cstring>

int main()
{
int errors =0
const char *pc = "a very long literal string"

for (int ix = 0; ix < 1000000; ++ix )
{
int len = strlen( pc );
char *pc2 = newchar[ len + 1 ];
strepy( pc2, pc );

if ( strenp( pc2, pc))
++errors;

delete [] pc2
}

cout << "GC-style character strings:
<< errors << " errors occurred.\n"

}

[] ***** string inplenentati on *****

#i ncl ude <i ostreanp
#i ncl ude <string>

int main()

{
int errors =0
string str( "a very long literal string" );

for (int ix = 0; ix < 1000000; ++ix )

{
int len = str.size();
string str2 = str
if ( str !'=str2)
++errors
}

cout << "string class:
<< errors << " errors occurred.\n"

b) string C UNIX

timex



3 C++
user 0.96 # string class
user 1.98 # G style character string
3.15
C++ string
3.5 const
512
for ( int index = 0; index < 512; ++index )
512 index — 512
512 (magic number)
10,000 52 4 400
80% 1024 512
512
bufSize
i ndex < bufSize
320 512 bufSize
bufSize
512 (localized)

int bufSize = 512; //
1.,

for ( int index = 0; index < bufSize; ++index )
...

buf Size bufSize

I buf Si ze
if ( bufSize = 1)

91



const

const int bufSize = 512; //

bufSize

I const
if ( bufsize =0)

const double pi; //

const doubl e m nWage = 9. 60;

/1 ok? error?

doubl e *ptr = &m nWage;

minWage

*ptr += 1.40; //

const double *cptr;

cptr double
cptr double

“

92

m nWage!

(optimizer)

const

const

cptr

512

const

const

const

const

cptr

bufSize

constant

cptr

ptr



C++

const double *pc = 0;
const doubl e nmi nV\age = 9. 60;

/1 ok: pc m n\Wage
pc = &nmi nWage;

doubl e dval = 3. 14;

/'l ok: pc dval
I dval

pc = &dlval; // ok

dval = 3.14159; // ok
*pc = 3.14159; //

const const pc
const
pc = &dval;
dval pc
const
11
11

int strcnp( const char *strl, const char *str2 );

7 const
const const const

int errNunb = O;
int *const curBErr = &errNunb;

CUrkrr const const

int const " cukErr

Curkrr
curErr

do_sonet hi ng();

if ( *curErr ) {
errorHandl er ();
*curErr = 0; // ok:

const

CurkErr
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const

curBrr = &myErrNunb; //

const const

const double pi = 3.14159;
const doubl e *const pi_ptr = &pi;

(a)
(b)
(c)

(a)
(b)
(c)
(d)
(e)

(a)
(b)
(c)

i nt

pi_ptr

“ pi_ptr const  double
3.16
int i; (d) int *const cpi;
const int ic; (e) const int *const cpic;

const int *pic;

3.17

int i =-1;

const int ic =i;

const int *pic = & c;

int *const cpi = &c;

const int *const cpic = & c;

3.18

i =ic; (d) pic = cpic;

pic = &c; (e) cpic = &ic;

cpi = pic; (f) ic = *cpic;
3.6

(reference) (alias)

ival = 1024;

/1 ok: refVal i val

const



C++

int &efVal = ival;

/1
int &refVal2;

int ival = 1024,

/1 refval int int*
int &efVal = & val;

int *pi = & val;

/1 ok: refPtr
int *&trVal 2

pi;

refVal min_val
min_val

int mn_val = 0;

/1 ival m n_val
/1 refVal m n_val
refval = mn_val;

refval += 2;
refval ivd 2
int ii =refVal;
iva ii
int *pi = &efVal;

ival pi

/1 int
int ival = 1024, ival 2 = 2048;

/1
int &val =ival, rval2 = ival 2

refval

ival
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11

int ival3 = 1024, *pi = & val 3, &ri

11

int &val3 =ival3, &val4 = ival2;

const

doubl e dval = 3.14159;

/1 const
const int &r = 1024;
const int & r2 = dval;

const doubl e &r = dval
const

doubl e dval = 1024;
const int &i = dval;
int tenp = dval;
const int &i = tenp;

ri

(

const

const
const int ival = 1024;
/1 const
int *&i _ref = & val;

+ 1.0;

pi_ref

ival 3;

dva

temp

const

const



3 C++

const int ival = 1024;

I
const int *&i _ref = & val;

pi_ref const int
const
const int ival = 1024;
/'l ok:
const int *const &pi_ref = & val;
int *pi = 0;
0 pi—— pi
const int &i = O;
int tenp = 0;
const int &i = tenp;
int ival = 1024, ival 2 = 2048;
int *pi = & val, *pi2 = & val 2;
pi = pi2;
pi ival pi pi2 —_—
ival2 pi pi2
14
int &i =ival, &i2 =ival2
ri =ri2;

iva
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11

/1 return status of access.

bool

C++

Pl ace val ue in paraneter

get _next_val ue( int &ext_value );

/1 overl oaded additi on operator
Matri x operator+( const Matrix& const Matrix& );

i nt

while ( get_next_val ue( ival

(a)
(c)
(e)
(9)
(i)

(a)
(b)
(c)
(d)
@

(a)

(b)

ival;

iva
&next val ue = ival;
3.19
int ival = 1.01;
int &val2 =ival;
int *pi = & val;
int &val5 = *pi;
const int &val2 =
3.20

rval 1 = 3.14159;

prval 1 = prval 2;
prval 2 = rval 1;
*prval 2 = ival 2;
3.21

int ival = 0;
const int *pi = 0;
const int &i = 0;
pi = &val;

)

next_value

(b) int &vall = 1.01;
(d) int &val3 = & val;
(f) int &val4 = pi;

(h) int &prvall = pi;

1; (j) const int &prval2 = &val;

(b)



C++

ri = &val;
pi = &val;
3.7
true fase
I string

string search_word = get_word();

/1 bool fal se
bool found = fal se;

string next_word,
while ( cin > next_word )
if ( next_word == search_word )
found = true;
Il

I if ( found == true )
if ( found)
cout << "ok, we found the word\n";
el se cout << "nope, the word was not present.\n";

unsigned short  long

/1 bool short
short bool found = fal se;

( found)
) fdse 0 true 1

bool found = fal se;
i nt occurrence_count = 0;
while ( /* munble */ )
{

found = |l ook_for( /* something */ );

/1 found 0 1

occurrence_count += found;
}

fase true 0 1
0 false

signed

int(
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true

/1 returns count of occurrences
extern int find( const string& );
bool found = fal se

if ( found = find( "rosebud" ))
/1 ok: found == true

[l returns pointer to itemif present
extern int* find( int value );

if ( found = find( 1024 ))
/1 ok: found == true

3.8

const

const int input = 1;
const int output = 2
const int append = 3

bool open_file( string file_name, int open_node);

11
open_file( "Phoeni x_and_t he_Crane", append );

input output  append
(enumeration)

enum open_nodes{ input = 1, output, append };

open_modes

voi d open_file( string file_name, open_nodes om)

input  output append (enumerators)
open_modes

100



3 C++

open_file( "Phoenix and the Crane", append );

open_file() input output append

I 1 open_nodes
open_file( "Jonah", 1 );

open_nodes om = i nput;
/1
om = append;

om
open_file( "Tail Tell", om);
cout << input << " " << om << endl

13

cout << open_nodes_table[ input ] << " "
<< open_nbdes_t abl e[ om] << endl

i nput append

/1 not supported

for ( open_nodes iter = input; iter != append; ++iter )
...
C++
enum
0 1 input 1 output
2 append 3 shape O sphere 1 cylinder 2 polygon 3
[/l shape == 0, sphere == 1, cylinder == 2, polygon ==

enum For ms{ shape, sphere, cylinder, polygon };
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point2d 2 point2w point2d 1 3 point3d
3 point3w 4

[l point2d == 2, point2w == 3, point3d == 3, point3w ==
enum Points { point2d = 2, point2w, point3d = 3, point3w };

3 Points
Points

void munbl e() {
Points pt3d = point3d; // ok: pt3d ==

/1 pt 2w i nt
Poi nts pt2w = 3;

/1 pol ygon Poi nt s
pt 2w = pol ygon;

/1 ok: pt2w pt3d Poi nts
pt 2w = pt 3d;

const int array_size = 1024;

/1 ok: pt2w int
int chunk_size = array_size * pt2w

3.9
2.1
(indexing) (subscripting)

int ival;

int
int ia[ 10 ];

10 int ia

ival =ia[ 2];
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C++

ia 2 ival
ia[ 7] =ival;

ival ia 7

— const

extern int get_size();

/'l buf_size max_files const
const int buf_size = 512, max_files = 20;
int staff_size = 27;

/1 ok: const
char input_buffer[ buf_size ];

/'l ok 20 - 3
char *fileTable[ max_files - 3 ];

I const
doubl e salaries[ staff_size ];

I const
int test_scores[ get_size() ];

staff_size staff_size const

max_files - 3

max_files 20 const
17
21 0
0 9 1 10 for

int main()

{
const int array_size = 10;
int ia] array_size ];

for (int ix =0; ix < array_size; ++ix )
ial ix] =ix;

10
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const int array_size = 3;
int ia[] array_size ] {0 1, 21};

/1 3
int ia[] ={ 0, 1, 2 };

/[l ia==>{0 1, 2, 0, 0}
const int array_size
int ia[] array_size ]

I n
-~ o
o
=
N
—

const char cal[]
const char ca2?[]

I n
-

Q

+ Q
+
+
-

cal 3 ca? 4

11 “"Daniel" 7
const char ch3[ 6 ] = "Daniel";

C++

( )

const int array_size = 3;
int ix, jx, kx;

/'l ok: int*
int *iap [] ={ & X, &x, &x };

/1
int &ar[] ={ ix, jx, kx };

11
int ia2[] =ia; //

int main()
{

int ia3[ array_size ]; // ok



C++

/1
ia3 =ia;
return O;

const int array_size = 7;
int ial[] ={ 0, 1, 2, 3, 4, 5 6 };

int main()
{

int ia2[ array_size ];

for (int ix =0; ix < array_size; ++ix )
ia2[ ix] =ial[ ix];

return O;

int soneVal, get_index();
ia2[ get_index() ] = soneVal;
C++

3.22

int get_size();
int buf size = 1024;

(a) int ia[ buf_size ]; (d) int ia[ 2* 7 - 14 ];

(b) int ia[ get_size() ]; (e) char st[ 11 ]
(c) int ia[ 4* 7 - 14 ];

3.23

int main() {
const int array_size = 10;
int ia] array_size ];

for (int ix =1; ix <= array_si ze; ++iXx )

ial ix] =ix;

= "fundanental ";
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...

391

int ia[ 4][ 31];

(row) (column)
4 3
int ia[ 4] 3] ={
{o 1 2},
{3, 4, 51},
{6 7 81},
{9 10, 11}
H
int ia[4][3] ={ 0,1,2,3,4,5,6,7,8,9,10, 11 };
0
int ia[ 4 ][ 3] ={ {0}, {3}, {6}, {9} };
int ial 4][ 31 ={ 0, 3, 6, 9};
3
for

int main()

const int rowSi ze = 4;
const int col Size = 3;
int ia[ rowsSi ze ][ col Size ];

for (int i =0; i <rowSize; ++ )
for (int j =0; j <colSize; ++ )
ta[ T ][] 1 =1 +7];
}
ia[ 1, 2]

ia



3 C++

Cit ia[1,2] ia[2]
" 2 410
ia ia[1][2]
C++
3.9.2

int ia[] ={ 0, 1, 1, 2, 3, 5 8, 13, 21 };

int*

ia;
& a[0];

/1
*ia;
ia[0];

& a[l];

i a+l;

*(ia+l);
ta[1];

*ia+l;

*(ia+l);
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#i ncl ude <i ostreanp

int main()
{
int ia[9 ={ 0, 1, 1, 2, 3, 5, 8, 13, 21 };
int *pbegin =ia;
int *pend =ia + 9
while ( pbegin != pend ) {
cout << *pbegin <<’
++pbegi n
}
}
pbegin while
pbegin pend

#i ncl ude <i ostreanp

void ia print( int *pbegin, int *pend)
{
while ( pbegin != pend ) {
cout << *pbegin <<

++pbegi n
}
}
int main()
{
int ia[9 ={ 0, 1, 1, 2, 3, 5, 8, 13, 21 };
ia_print( ia, ia+9);
}

25

pend

ia_print()



C++

#i ncl ude <i ostreanp

tenpl ate <cl ass el enfType>
void print( el enifype *pbegin, el enlype *pend )

{

{

while ( pbegin != pend ) {
cout << *pbegin << ' ';
++pbegi n;
}
print()
int nmain()
int ia[9 ={ 0, 1, 1, 2, 3, 5, 8, 13, 21 };
doubl e da[4] = { 3.14, 6.28, 12.56, 25.12 };
string sa[3] ={ "piglet", "eeyore", "pooh" };
print( ia, iat+t9);
print( da, da+4 );
print( sa, sa+3);

(generic programming)

2.8 34
/
#i ncl ude <al gorithne
int main()

{

int ia[6] ={ 107, 28, 3, 47, 104, 76 };
string sa[3] ={ "piglet", "eeyore", "pooh" };

sort( ia, iat6);
sort( sa, sat3);

12

vector

sort()

2.8
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3.10 vector

vector 2.8 vector
vector
e 7.8 string vector C++
vector

#i ncl ude <vector>

vector STL
vector

vector< int > ivec( 10 );

int ia[ 10 ];
vector

voi d si npl e_exanpl e()

{
const int elemsize = 10;
vector< int > ivec( elemsize);
int ia[ elemsize];
for (int ix =0; ix < elemsize; ++ix )
ial ix] =ivec[ ix];
/1
}
sze() vector empty()

void print_vector( vector<int> ivec )

{
if ( ivec.enpty() )
return;

for (int ix =0; ix <ivec.size(); ++ix)
cout << ivec[ ix] <<'

vector
class

11C



C++

vector< int > ivec( 10, -1 );

ivec int

intial] 6] ={ -2, -1, 0, 1, 2, 1024 };

vector

vector

/1 ia 6 ivec
vector< int > ivec( ia, ia+6 );

ivec

/1 3 ia[2], ia[3], ia[4]
vector< int >ivec( &a[ 2], &a[ 5] );

vector vector

vector< string > svec;

void init_and_assign()

{
I vect or vect or
vector< string > user_nanes( svec );
/1

/1 vect or vect or
svec = user_nanes;

STL 2 vector
vector

vector< string > text;

vector

vector while

vector

string word;
while ( cin > word ) {

2 STL Standard Template Library
STL [MUSSER96]

C++

vector

vector

vector

push_back()

vector
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t ext . push_back( word );
/1

cout << "words read are: \n";

for (int ix =0; ix < text.size(); ++ix )
cout << text[ ix] <<' ';

cout << endl;

vector begin()  end()

cout << "words read are: \n";
for ( vector<string> :iterator it = text.begin();
it !'=text.end(); ++it )
cout << *jt << ' '
cout << endl;

iterator

*it;

++it;

it 6

vector STL

112

vector<int> ivec;
vector
ivec[0] = 1024;

ivec vector
vector
vector

vector<int> ia( 10 );

vector

const int size 7;
int ia[ size ] {0 1, 1, 2, 3, 5 81},
vector< int > ivec( size);
for (int ix =0; ix < size; ++ix )
i vec. push_back( ia[ ix ]);

(iterator)

iterator

size()



3 C++

ivec 14 ia
STL vector 6

3.24
vector

int iafl 71 ={ 0, 1, 1, 2, 3, 5 81},

(a) vector< vector<int > > jvec

(b) vector<int > ivec ={ 0, 1, 1, 2, 3, 5 81},

(c) vector<int > ivec( ia, ia+7);

(d) vector< string > svec = ivec

(e) vector< string > svec( 10, string( "null" ));
3.25

bool is_equal ( const int*ia, int ia_size
const vector<int> & vec );

false true iterator vector —
main() is_equal()

3.11

complex number

#i ncl ude <conpl ex>

2 + 3i

I 0+ 7i
conpl ex< double > purei( 0, 7 );

/1 0 3+0
conmpl ex< float > real _nun{ 3 );

11 0 0+ 0Oi
conpl ex< | ong double > zero
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11
conpl ex< doubl e > purei 2( purei );

float double long double
conpl ex< doubl e > conjugate] 2] = {

conpl ex< double >( 2, 3),
conpl ex< double >( 2, -3 )

conpl ex< double > *ptr = &conj ugate[0];
conpl ex< double > & ef = *ptr;

4.6
3.12 Typedef

typedef
t ypedef doubl e wages
t ypedef vector<int> vec_int;
typedef vec_int test _scores;
t ypedef bool i n_attendance
t ypedef int *Pint;

typedef

/1 doubl e hourly, weekly;
wages hourly, weekly;

/] vector<int> vecl( 10 );
vec_int vecl( 10 );

/] vector<int> testO( class_size );
const int class_size = 34,

test _scores testO( class_size );

/1 vector< bool > attendance
vector< in_attendance > attendance( cl ass_size );
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3 C++

[/ int *table[ 10 ];
Pint table[ 10 ];

typedef typedef
typedef
typedef “
“ 8 7.9
typedef

typedef char *cstring;
cstr

extern const cstri ng cstr;

const char *cstr

const
cstr
char *const cstr;
3.13 volatile
volatile
volatile
volatile const

volatile int display_register;
vol atile Task *curr_task;
volatile int ixa] max_size ];
vol atile Screen bitmap_buf;

display_register int voldtile
ixa volatile
voldile  Screen

typedef
typedef
8 3.14
“ " 13.6
typedef
const cstr cstr
const 35 const
curr_task volaile  Task
voldtile bitmap _buf
voldtile

11=



11€

volatile

3.14 pair
par
pair

#include <utility>
pair< string, string > author( "Janes", "Joyce" );

pair author

(member access notation) par
first  second
string firstBook
if ( author.first == "James" &&
aut hor. second == "Joyce" )

firstBook = "Stephen Hero";
pair

typedef pair< string, string > Authors;

Aut hors proust( "nmarcel", "proust" );

Aut hors joyce( "janes", "joyce" );

Aut hors musil ( "robert", "nusil" );
par

11 (forward decl aration)

class EntrySlot;
extern EntrySlot* | ook_up( string );

typedef pair< string, EntrySl ot* > Synbol Entry;

Synbol Entry current_entry( "author", |ook_up( "author"

/1

if ( EntrySlot *it = look_up( "editor" ))
{
current_entry.first = "editor";
current _entry.second = it;

)

“James’ "Joyce"

typedef



3 C++

String

}
6 12
pair
3.15 class
string vector complex pair
1 iostream 2 Array
String
C string
C++ operator overloading 2.3
13 15
13
String String
C String
3
String C string
String size() String
String C String
iostream iostream
C
class
complex vector Array (public) (private)
(member functions) (methods)
(public interface )——

String _string char*
_gze String int

#i ncl ude <i ostreanv

class String;

i strean& operator>>( istrean& String& )

ostrean& operator<<( ostream& const String& );

3 class-specific String



class String {

public:

11

11

/[l String strl; [l String()

[l String str2( "literal" ); // String( const char* );
[l String str3( str2); /1 String( const String&);
String();

String( const char* );
String( const String&);

11

~String();

11

Il strl = str2

[/l str3 ="a string literal"

String& operator=( const String&);
String& operator=( const char* );

11
[l strl == str2;
/] str3 == “a string literal”;

bool operator==( const String& );
bool operator==( const char* );

/1
/1l strl[ 0] =str2] 0 ];

char & operator[]( int );

11

i nt size() { return _size; }
char* c_str() { return _string; }
private:

int _size;

char *_string;

}s

String 2.3
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3 C++

15

Stri

@

Stri

(4]

@

Stri

ing();
ng strl,;
strl
String
ing str2( "a string literal" );

ng( const char* );

str2

ing str3( str2);

ing( const String& );

sir3
(copy constructor)

ng str4( 1024 );

return_type operator op ( paraneter_list );

operator op

char& operator[]( int );

Stri
Stri
Stri

String

int

ng object( "Danny" );
ng *ptr = new String( "Anna" );
ng array[2];

size()

vector<int> sizes( 3 );

11

str4

1 +n " Ll

‘[

char
String

String

11¢



/] object has a size of 5
sizes[ 0] = object.size();

11 ->
/1 ptr has a size of 4
sizes[ 1] = ptr->size();

11
/Il array[0] has a size of O
sizes[ 2] = array[0].size();

String nanmel( "Yadie" );
String name2( "Yodie" );

11 bool operator==(const String&)
if ( nanel == nane2 )
return;
el se
I String& operator=( const String& )

nanel = nane2;

size()
c_sr() String

e String.C—— (
String.h)
I/l this is placed in a programtext file: String.C

11 String
#include "String. h"

I strenp()

[l cstring C
#i ncl ude <cstring>
bool I
String:: /1 String
oper at or == I
(const String & hs) I
{
if ( _size!=rhs._size)

return fal se;
return strcnp( _string, rhs. _string ) ? false : true;

}

stremp() C C 0
0 (?) true

120



3 C++
false stremp() 0
false true 4.7
(inline)
7.6
size() inline
inline
i nl'i ne boo
String::operator==(const String & hs)
{
/1
}
String.C String.h
String C
String.h
i nl'i ne boo
String: : operator==(const char *s)
{
return strcnp( _string, s ) ? false : true
}
inline
#i ncl ude <cstring>
11
inline String::String()
{
_size = 0;
_string = 0;
}

inline String::String( const char *str )
{
if (! str) {
_size =0; _string = 0;

}

el se {

_size = strlen( str );

_string = new char[ _size + 1 ];

strcpy( _string, str );
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11
inline String::String( const String & hs )

_size = rhs. _si ze;

if (! rhs._string)
_string = 0;

el se {
_string = newchar[ _size + 1 ];
strcpy( _string, rhs._string );

new
delete
delete

~ String
inline String::~String() { delete [] _string; }
this

String nanel( "orville" ), name2( "wlbur" );
nanel = "Oville Wight";

this namel
this

ptr->size();
obj[ 1024 ];

size() this ptr this obj *this
this 13.4 this

inline String&
String::operator=( const char *s )
{

if (! s){

_size = 0;

delete [] _string;

_string = 0;

}

el se {

_size = strlen( s );
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delete [] _string;

_string = new char[ _size + 1 1];
strcpy( _string, s );

}

return *this;

this

inline String&
String::operator=( const String &hs )
{
I namel = *pointer_to_string
/!l this nanel,
/'l rhs *pointer_to_string.
if ( this!=&hs ) {

inline String&
String::operator=( const String &hs )
{
if ( this!= &hs)
{
delete [] _string;
_size =rhs. _si ze;

if (! rhs._string)
_string = 0;
el se {
_string = new char[ _size + 1 ];
strcpy( _string, rhs._string );
}
}

return *this;

}

2.3 Array

#i ncl ude <cassert>

inline char&

String::operator[]( int elem)

{
assert( elem>= 0 & elem< _size );
return _string[ elem];

123



20.5 iostream
4095 setw () iostream
1 inBuf
20 setw ()
#i ncl ude <i omani p>
inline istrean&
operator>>( istream& o, String & )
{
/1 4096
const int limt_string_size = 4096;
char inBuf[ limt_string_size];
/1 setw() iostream
I limt_string_size-1
io>> setw( limt_string_size ) >> inBuf;
s = inBuf; // String::operator=( const char* );
return io;
}
String char*
_string
(friend) —
—_— c_str()
inline ostrean&
operator<<( ostrean& os, String & )
{
return os << s.c_str();
}
String
String
#i ncl ude <i ostreanr
#include "String. h"
int nain()
{
int aCnt =0, eCht =0, iCht =0, oCnt = 0, uCnt
theCnt =0, itCnt = 0, wdCnt = 0, notVowel =

124

15.2 20.4
iomanip
15.2
string
String
=0,



C++

/1 operator==( const char* )
I The( "The" ) 1t( "It" )
String buf, the( "the" ), it( "it" );
/1 operator>>( istrean& String& )
while ( cin > buf ) {
++wdCnt ;
I operator<<( ostrean®, const String& )

cout << buf <<’

if ( wdOnt %12 == 0)
cout << endl;

I String: :operator==(const String& and
I String::operator==( const char* );
if ( buf ==the || buf == "The" )

++t heOnt ;
el se
if (buf ==1it || buf =="It" )

++ tOnt;
I String::size()

for (int ix =0; ix < buf.size(); ++ix )

{

11 String::operator[](int)
switch( buf[ ix] )
{
case 'a': case 'A: ++aCnt; break;
case 'e': case 'E: ++eCnt; break;
case 'i': case 'l': ++iCnt; break;
case '0': case 'O : ++oCnt; break;
case 'u': case 'U: ++ulnt; break;
defaul t: ++not Vowel ; break;
}
}
}
I operat or<<( ostrean®, const String& )

cout << "\n\n"
<< "Wrds read: " << wdOnt << "\n\n"

<< "the/ The: " << theCnt << '"\n'

< "it/lt: " <itOt << "\n\n"

<< "non-vowel s read: " << notVowel << "\n\n"
<< "a: " << alnt << '\n'

<< "e: " << ent << '"\'n'

e
<< "j:r " << it << "\'n'
<< "0: " << oOnt << '\n'
<< "u: " << uOnt << endl
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Stan 6

Alice Emma has long flowing red hair. Her Daddy says when the

wi nd bl ows through her hair, it |ooks alnmost alive, like a fiery
bird in flight. A beautiful fiery bird, he tells her, magical but
unt amed. "Daddy, shush, there is no such thing," she tells him at
the same tine wanting himto tell her nore. Shyly, she asks,

"l mean, Daddy, is there?"

Wrds read: 65

the/ The: 2
it/1t: 1

non-vowel s read: 190

a: 22
e: 30
i 24
o: 10
u: 7
3.26
String 23
3.27
b df s t
3.28
String
class String {
public:
1o,
int count( char ch ) const;
/1
H
3.29
String
String
class String {
public:
1.
String operator+( const 2String & hs ) const;
1o,
b
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