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loStream

C++ / iostream iogtream library
C++

jostream

#i ncl ude <i ostreanp

isream ostream
istream  odream /
1 cin seein gstandard input istream
2 cout see-out standard output ostream
3 cer see-ar standard error ostream
<<

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

int main()

{

iostream

iostream

cin

cer

>>



20 iostream

string in_string

/1
cout << "Please enter your nane: "

/1
cin >>in_string

in_string

if (in_string.enpty() )
/1
cerr << "error
el se cout << "hello,

>> X

<< X
20.1 jostream
jostream

20.4

iostream

1 ifstream istream
2 ofstream ostream
3 fstream jostream

jostream

#i ncl ude <fstreanr

fstream jostream

/

<fstreanr
<string>
<vect or >
<al gorit hme

#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude

int main()

{

string ifile;

cout << "Please enter file to sort
cin>>ifile;

/1 i fstream

input string is enpty!\n"
<< in_string << "!\n";

20.5

20.2 iostream

C++
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ifstreaminfile( ifile.c_str() );

if (!Vinfile) {
cerr << "error: unable to open input file:
<< ifile << endl;

return -1,
}
string ofile = ifile + ".sort";
I of stream

of streamoutfile( ofile.c_str() );
if (! outfile) {
cerr << "error: unable to open output file:
<< ofile << endl;
return -2,

}

string buffer;
vector< string, allocator > text;

int cnt = 1;
while ( infile > buffer ) {
t ext . push_back( buffer );
cout << buffer << (cnt++ %8 ?2 " " : "\n" );

}

sort( text.begin(), text.end() );

/1 ok: outfile
vector<string,allocator>::iterator iter = text.begin();
for (cnt =1; iter !'=text.end(); ++iter, ++cnt )
outfile << *iter
< (cnt¥B 2" " : "\n");
return O;

alice emma

Pl ease enter file to sort: alice_emm

Alice Emma has long flowing red hair. Her

Daddy says when the wi nd bl ows through her

hair, it |ooks alnost alive, like a fiery

bird in flight. A beautiful fiery bird, he

tells her, nmgical but untaned. "Daddy, shush, there
is no such thing," she tells him at

the same tine wanting himto tell her



20

iostream

nore. Shyly, she asks, "I nean, Daddy, is
t here?"

outfile
"Daddy, "I A Alice Daddy Daddy, Emma Her

Shyly, a alive, alnost asks, at beautiful bird

bird, blows but fiery fiery flight. flow ng hair,
hair. has he her her her, himhim

inisis it like long |ooks magical

nean, nore. no red same says she she

shush, such tell tells tells the the there

there?" thing," through tinme to untanmed. wanti ng when
wi nd

20.6 /
iostream / in-memory input/output
iostream
iostream
1 istringstream istream
2 ostringstream ostream
3 stringstream iostream

#i ncl ude <sstreanr

Sstream iogdream
ostringstream

#i ncl ude <sstreanr

string programnane( "our_progran );
string version( "0.01" );

11

string munble( int *array, int size)
{
if (! array ) {
ostringstreamout _nmessage;

out _nessage << "error:

<< program hane << "--" << version

<< ": " << _FILE << ": " << _ LINE__
<< " -- ptr is set to 0; "

<< " nust address sone array.\n";
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11 string
return out _nessage.str();

}
I
}
20.8 iostream
iostream char wechar_t iostream
char
wchar_t iostream "W’ char
wchar _t wcin weout weerr char
wchar_t stream
wchar_t wistream wostream  wiostream wifstream
wofsiream wfstream  iostream wistringstream  wostringstream
wstringstream
20.1 <<
cout (<)
#i ncl ude <i ostreanr
int main() {
cout << "gossi paceous Anna Livia\n";
}
gossi paceous Anna Livia
const char* string
complex
#i ncl ude <i ostreanr
#i ncl ude <string. h>
int main()
{
cout << "The length of "ulysses" is:\t";

cout << strlen( "ulysses" );
cout << '\n'

cout << "The size of "ulysses" is:\t";
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cout << sizeof ( "ulysses" );
cout << endl;

The length of "ulysses" is: 7
The size of "ulysses" is:8

(endl ostream manipulator
ostream 20.9 )

#i ncl ude <i ostreanr
#i ncl ude <string. h>

int main()

{
Il

cout << "The length of "ulysses" is:\t"
<< strlen( "ulysses" ) <<'

n;

cout << "The size of "ulysses" is:\t"
<< sizeof ( "ulysses" ) << endl;

cout << "some string"

ostream cout
<<

jostream

#i ncl ude <i ostreanr

int main()
{
int i = 1024;
int *pi = & ;
cout << "i: "<

<< "\t&:\t" << & << '\n';

cout << "*pi: " << *pi
<< "\tpi:\t" << pi << endl
<< "\t\t&pi:\t" << &pi << endl;
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i 1024 & : Ox7ffff0Ob4
*pi: 1024 pi: Ox7ffffOb4
&pi : Ox7ffffobo

pStl‘
#i ncl ude <i ostreanp

const char *str = "verneer";
int main()

{

const char *pstr = str
cout << "The address of pstr is: "
<< pstr << endl

The address of pstr is: verneer

const char* C
const char*
pstr void*

<< static_cast<voi d*>(const_cast <char*>(pstr))

The address of pstr is: 0x116e8

#i ncl ude <i ostreanp

inline void
max_out ( int vall, int val2 ) {
cout << (vall >val2) ? vall: valZ2;

}

int main()

{
int ix =10, jx = 20;

cout << "The larger of " << ix;
COUt << " n <<jX << n IS LI

const



20 iostream

max_out( ix, jx );

cout << endl;

The larger of 10, 20is O

cout << (vall >val2 ) ?vall: val2

(cout << (vall >val2)) ? vall : val2;

val va?2 fdse

cout << (vall >val2 ? vall : val 2);

The larger of 10, 20 is 20
bool true false

The larger of 10, 20 is false

false 0O true 1

int nmain()
{
cout << "default bool val ues:

<< true << " " << false
<< "\ nal pha bool val ues:
<< bool al pha
<< true << " " << false
<< endl ;

}

default bool values: 1 0
al pha bool values: true fal se

vector  map

vdl va2 trueffalse

boolapha
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#i ncl ude <i ostreanr
#i ncl ude <vector>
#i ncl ude <string>

string pooh_pals[] = {

" Rabbi t "

pooh_pal s+4 );

" odream_iterator
odream _iterator

"Tigger", "Piglet", "Eeyore"

b

int main()

{
vect or <stri ng> ppal s( pooh_pal s,
vector<string>: :iterator iter = ppals.begin();
vector<string>::iterator iter_end = ppals.end();
cout << "These are Pooh's pals: "
for (; iter '=iter_end; iter++)

cout << *jter << " ",

cout << endl

}

ostream_iterator 12.4

950

#i ncl ude <i ostreanr
#i ncl ude <al gorithme
#i ncl ude <vector>
#i ncl ude <string>

string pooh_pal s[] = {

}s

"Tigger", "Piglet", "Eeyore"

int main()

{

vect or<string> ppal s( pooh_pal s

vector<string>::iterator iter

"Rabbi t"

pooh_pal s+4 );

= ppal s. begi n();

vector<string>::iterator iter_end = ppals.end();

cout << "These are Pooh's pal s:

/1 cout

"o
l

ostreamiterator< string > output( cout, " " );

copy( iter, iter_end, output );

cout << endl
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iostream

These are Pooh's pals: Tigger Piglet Eeyore Rabbit

20.1

string sa[4] = { "pooh", "tigger", "piglet",
vector< string > svec( sa, sat4 );

string robin( "christopher robin" );

const char *pc = robin.c_str();

int ival = 1024;

char blank ="

doubl e dval = 3.14159;

conmplex purei( 0, 7);

a
pc
ivad  dval

ival < dval ? ival : dval

20.2

>>
vector

#i ncl ude <i ostreanp
#i ncl ude <vector>

int nmain()
{
vector<int> ivec;
int ival;
while ( cin >>ival )
i vec. push_back( ival );
I
}

"eeyore" };

int
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cin >> jval

istream e cin
while ( cin >> ival )
cn false
false
3.14159 lel
istream
20.7
string  complex

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

int main()

int item nunber;

string item nane;

doubl e itemprice;

cout << "Please enter the item nunber,
<< endl ;

cin >> itemnunber;

cin >> item nang;

cin >>itemprice;

cout << "The val ues entered are:
<< itemnunber << " "
<< itemnanme << " @"
<< itemprice << endl;

Pl ease enter the item nunber,
10247 wi dget 19.99
The val ues entered are:

952

iva

istream

itemnane, and price:

item# "

itemnnane, and price:

item# 10247 wi dget @19.99

20.9



20 iostream

Pl ease enter the itemnnunber, itemnane, and price:
10247
wi dget
19. 99
The val ues entered are: item# 10247 wi dget @19.99

13 ” 113 ” iogr%rn

I item nane

BuzzLi ghtyear 10009 8.99

cin >> item nunber;

BuzzLightyear int

istream false

cin >> item nunber;

if (! cin)

cerr << "error: invalid itemnunber type entered!\n";

jostream

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

int main()

{
int itemnnunber;
string item nane;
doubl e itemprice;

cout << "Please enter the itemnnunber, itemnane, and price: "
<< endl ;

/] ok: but nore error prone
cin >> itemnunber >> itemnanme >> itemprice;

cout << "The values entered are: iten# "
<< item.nunber << " "
<< itemuname << " @"
<< itemprice << endl;

}
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ab ¢

d e
fd
] \t‘l ] el ] \n
#i ncl ude <i ostreanr
int main()
{
char ch;
/1
while ( cin >> ch)
cout << ch;
cout << endl;
/1
}
abcde
get() ostream  put()

954

#i ncl ude <i ostreanp

int main()
{

char ch;
/1

while ( cin.get( ch))
cout.put( ch);

/1

}

noskipws

A fine and private place

"A fine and private place"

get()

congt char*  string

istream



20 iostream

istream _iteretor

#i ncl ude <al gorithne
#i ncl ude <string>
#i ncl ude <vector>
#i ncl ude <i ostreanr

int main()

{
istreamiterator< string >in( cin), eos
vector< string > text

/1 t ext
copy( in, eos , back_inserter( text ) ) ;

sort( text.begin() , text.end() ) ;

/1

vector< string > :iterator it ;

it = unique( text.begin() , text.end() ) ;
text.erase( it , text.end() ) ;

/1 vect or
int line_cnt =1
for ( vector< string > :iterator iter = text.begin();

iter '=text.end() ; ++iter , ++line_cnt )
cout << *jter
<< ( line_cnt %9 2?2 " " : "\n" ) ;
cout << endl
}
istream _iter.C
UNIX istream_iter

istreamiter < istreamiter.C
UNIX

=" "\n" #include % ( ) *iter ++iter

++line_cnt , 1 9 : ; << <algorithner <iostream h>

<string><vector>=>> :difference_type > :iterator ? allocator back_i nserter(
cin copy( cout diff_type eos for inin( int

istreamiterator< it iter line_cnt main() sort( string text text.begin()
text.end() text.erase( typedef unique( vector< { }
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iostream iterator 12.4
20.5

20.2.1

C string
string

#i ncl ude <i ostreanr
#i ncl ude <string. h>

char inBuf[ 1024 ];
try
{
while ( cin >> inBuf ) {
char *str = new char[ strlen( inBuf )+1 ];
strcpy( str, inBuf );
/1 ... do sonmething to str
delete [] str;
}

}
catch( ... ) { delete [] str; throw }

string

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

string str;
while ( cin >> str )
[/l ... do something to string

C string
“ young Alice Emma’

Alice Emma has long flowing red hair. Her Daddy says

when the wind bl ows through her hair, it |ooks al nost
alive, like a fiery bird in flight. A beautiful fiery

bird, he tells her, magical but untaned. "Daddy, shush,
there is no such creature," she tells him at the sanme tine
wanting himto tell her nore. Shyly, she asks, "I nean,
Daddy, is there?"
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iostream

aice emma

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

int main()
{
const int bufSize = 24;
char buf[ bufSize ], largest[ bufSize ];

// hold statistics;
int curLen, max = -1, cnt = 0O;
while ( cin >> buf )

curLen = strlen( buf );
++cnt ;

/1 new | ongest word? save it.
if ( curLen > max ) {

max = curlen;

strcpy( largest, buf );

}

cout << "The nunber of words read is
<< cnt << endl;

cout << "The | ongest word has a | ength of "
<< max << endl| ;

cout << "The | ongest word is
<< | argest << endl;

The nunber of words read is 65
The | ongest word has a | ength of 10
The longest word is creature,"

beautiful 9
creature

buf

957
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24

while ( cin >> setw( bufSize ) >> buf )

bufSize buf setw()
buf Size - 1
setw()
#i ncl ude <i omani p>
buf
char buf[] = "An unrealistic exanple";

Szeof —_—

while ( cin >> setw(sizeof ( buf )) >> buf );

sizeof

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

mai n()

{
const int bufSize = 24;
char buf[ bufSize ];

char *pbuf = buf;

I si zeof (char *)

/1

while ( cin >> setw(sizeof (pbuf)) >> pbuf )
cout << pbuf << endl;

$ a.out
The winter of our discontent

The
W n
ter
of

our

24

bufSize

iomanip



20 iostream

dis
con
ten

setw()
3
while ( cin >> setw(sizeof (*pbuf)) >> pbuf )
setw() pbuf
* pbuf
char setw() 1 while
pbuf
string string
string

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

int main()

{

string buf, |argest;

/1 hold statistics;

int curLen, max = -1, cnt = 0;
while ( cin >> buf ) {

curLen = buf. size();

++cnt ;

/1 new | ongest word? save it.
if ( curLen > max ) {

max = curlLen

| argest = buf;

/1 ... rest the sane

#i ncl ude <string>
void filter_string( string &str )
{
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/1
string filt_elens( "\",?2.");
string::size_type pos = 0;

while (( pos = str.find first_of( filt_elens, pos ))

= string::npos )
str.erase( pos, 1);

#i ncl ude <string>

void filter_string( string &str,
string filt_elems = string("\",?2."))

{
string::size_type pos = 0;
while (( pos = str.find_first_of( filt_elems, pos ))
I= string::npos )
str.erase( pos, 1);
}

filter_gtring() iterator

tenpl ate <cl ass | nputlterator>
void filter_string( Inputlterator first, Inputlterator |ast,
string filt_elems = string("\",?2."))

{
for (; first !'=last; first++)
{
string::size_type pos = 0;
while (( pos = (*first).find_first_of( filt_elens,
= string::npos )
(*first).erase( pos, 1);
}
}

#i ncl ude <string>

#i ncl ude <al gorithne
#i ncl ude <iterator>
#i ncl ude <vector >

#i ncl ude <i ostreanr

pos ))



20 iostream

bool length_less( string sl, string s2 )
{ return sl.size() < s2.size(); }

int main()
{

istreamiterator< string > input( cin), eos;

vector< string > text;
/1 copy
copy( input, eos, back_inserter( text ));

string filt_elenms( "\",.?2;:");
filter_string( text.begin(), text.end(), filt_elens );

int cnt = text.size();

/1 max_el enent

string *max = nmax_el ement ( text.begin(), text.end(),
length_less );

int len = max->size();

cout << "The nunber of words read is "
<< cnt << endl

cout << "The | ongest word has a length of "
<< len << endl

cout << "The longest word is "
<< *max << endl

max_element() string

The nunber of words read is 65
The | ongest word has a length of 4
The | ongest word is w nd

wind string
wind
length_less()
The nunber of words read is 65

The | ongest word has a | ength of 9
The I ongest word is beautifu

20.2
string double string int  string
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20.3

list
20.3 /
char int srting istream oet() getling))
get()
1 get(char& ch) ch
istream

#i ncl ude <i ostreanr

int nmain()
{
char ch;
int tab cnt =0, nl_cnt =0, space_cnt = 0,
period_cnt = 0, comma_cnt = O;
while ( cin.get( ch)) {
switch( ch) {
case ' ': space_cnt++; break;
case '"\t': tab_cnt++ br eak;
case '\n': nl_cnt++ br eak;
case '.': period_cnt++; break;
case ',': comma_cnt++; break;
}
cout.put( ch);
}
cout << "\nour statistics:\n\t"
<< "spaces: " << space_cnt << '\t'
<< "new lines: " << nl_cnt << "\t
<< "tabs: " << tab_cnt << "\n\t"
<< "periods: " << period_cnt << '"\t'
<< "commas: " << comma_cnt << endl;
}
ostream put() put() char
ostream
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20 iostream

Alice Emma has long flowing red hair. Her Daddy says

when the wind bl ows through her hair, it |ooks al nost alive,

like a fiery bird in flight. A beautiful fiery bird, he tells her,
magi cal but untaned. "Daddy, shush, there is no such creature,"
she tells him at the same tinme wanting himto tell her nore.
Shyly, she asks, "I nean, Daddy, is there?"

our statistics:

spaces: 59 new |l i nes: 6 tabs: 0O
periods: 4 commas: 12
2 Get()
istream int char (end-of-file)
-1 iostream
EOF get() int
EOF

#i ncl ude <i ostreanr

int main()

{

int ch;

/1 alternatively:
/1 while (( ch =cin.get()) & ch !'= ECF )
while (( ch = cin.get()) !'= ECF)

cout . put (ch);

return O;
}
get()
abec
d
‘d ‘b ‘c Cd
EOF (>>)
‘a ‘bt d oo
3 get()
get (char *sink, streansize size, char delinmter="\n")
sink size istream
ddimiter delimiter
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istream istream oet()

ddimiter idream ignore() ddimiter
delimiter
® sizel
o end-of-file
e ddimiter istream
get() itream (gcount() )

#i ncl ude <i ostreanr

int main()

{
const int nmax_line = 1024;
char line[ max_line ];

while ( cin.get( line, nax_line ))
{
/1l maximumread is max_line - 1 to allow for nul
int get_count = cin.gcount();
cout << "characters actually read: "
<< get_count << endl

/1 do sonething with |ine

/1
/1
if ( get_count < max_line-1)
cin.ignore();

young Alice Emma

characters actually read: 52
characters actually read: 60
characters actually read: 66
characters actually read: 63
characters actually read: 61
characters actually read: 43

max_line
Alice Emma
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20 iostream

characters actually read: 1023
characters actually read: 528
characters actually read: 52
characters actually read: 60
characters actually read: 66
characters actually read: 63
characters actually read: 61
characters actually read: 43

ignore() istream
deimiter

ignore( streansize length = 1, int delim= traits::eof )

ignore() istream length delimiter delimiter
istream
get() delimiter getling() oet()
delimiter isream getling() oet()
istream

getline(char *sink, streansize size, char delimter=\n")

getling()  get() size size
istream istream gecount()
get() getline()
ostream

write() !

wite( const char *sink, streansize length )

length

write() ostream

ostream  write() istream  read()

read( char* addr, streansize size )

read()
read()

size adadr gcount()
read() istream

getling) gcount() write()

#i ncl ude <iostr

int main()

{

const int i

eanr

neSi ze = 1024;

int lent =0; //
int mx =-1; //

char i nBuf [

lineSize ];
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/1 1024
while (cin.getline( inBuf, |lineSize))

{
/1
int readin = cin.gcount();
/1
++l cnt;
if ( readin > nmax )
max = readin;
cout << "Line #" << |cnt
<< "\tChars read: " << readin << endl
cout.wite( inBuf, readin).put('\n").put('\n");
}
cout << "Total lines read: " << lcnt << endl
cout << "Longest line read: " << max << endl|
}
Moby Dick

Line #1 Chars read: 45
Call me Ishnmael. Some years ago, never nind

Line #2 Chars read: 46
how | ong precisely, having little or no noney

Line #3 Chars read: 48
in my purse, and nothing particular to interest

Line #4 Chars read: 51
nme on shore, | thought | would sail about a little

Line #5 Chars read: 47
and see the watery part of the world. It is a

Line #6 Chars read: 43
way | have of driving off the spleen, and

Li ne #7 Chars read: 28
regul ating the circul ation.

Total lines read: 7
Longest line read: 51

istream  gdling() getling()
string
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20 iostream

getline( istream& s, string str, char delimter );

getling() srimax_size-1
istream ddimiter
istream string
istream

/1 push character back into the iostream
put back( char ¢ );

/] resets pointer to ‘next’ istreamitem backward by one
unget () ;

/'l returns next character (or ECF)
// but does not extract it
peek();

char ch, next, | ookahead

while ( cin.get( ch))
{
switch (ch) {
case '/’
/1 peek()
/1 i gnore()
next = cin. peek();
if (next =="/")
cin.ignore( lineSize, '"\n );
br eak;
case ' >':
/1 >>=
next = cin. peek();
if ( next =="'>" ) {
| ookahead = cin.get();
next = cin. peek();
if ( next '="=")
ci n. put back( | ookahead )

...

20.4
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20.5

riverrun  frombend of bay to sweve of shoré

(b)
20.6
getling()  gcount()
getling()
20.4 <<
WordCount

#i ncl ude <i ostreanr

cl ass WrdCount {
friend ostrean&
oper at or <<( ostrean&, const WrdCount &)

public

Wor dCount ( string word, int cnt=1);

...
private:

string word;

int occurs;
b
ostrean&
operator <<( ostream& os, const WrdCount& wd )
{ [/l format: <occurs> word

0s << "< " << wd.occurs << " > "

<< wd. wor d;

return os;
}

WordCount

#i ncl ude <i ostreanp
968
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20 iostream

#i ncl ude "WordCount . h"

int main()

{
WrdCount wd( "sadness", 12 );
cout << "wd:\n" << wd << endl
return O

wd:
< 12 > sadness

ostream

/1 general skeleton of the overloaded output operator
ost rean&
operator <<( ostream& os, const O assType &object )

{

/1 any special logic to prepare object

/1 actual output of nenbers
0os << [/

/1 return ostream obj ect

return os;

}

ostream const
ostream ostream
ostream
151
15.2
Location

#i ncl ude <i ostreanp

class Location {
friend ostrean®& operator<<( ostrean& const Location& );
public
Location( int line=0, int col=0)
: _line( line), _col( col ) {}

private:
short _line;
short _col;
b
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ostrean& operator <<( ostream& os, const Location& Ilc )

{

/1 Location ;. <10,37 >
0s << "<" << lc._line
<< "," << lc._col << ">";
return os;
}
WordCount Location vector
string _word

#i ncl ude <vector >

#i ncl ude <string>

#i ncl ude <i ostreanr
#i ncl ude "Locati on. h"

cl ass WrdCount {
friend ostrean& operator<<(ostream& const WordCount &) ;

public
Wor dCount () {}
Wor dCount ( const string &wrd ) : _word(word){}
Wor dCount ( const string &wrd, int In, int col )
_word( word ){ insert_location( In, col ); }

string word() const { return _word; }
int occurs() const { return _occurlList.size(); }
void found( int In, int col )

{ insert_location( In, col ); }

private:
void insert_location( int In, int col )
{ _occurlist.push_back( Location( In, col )); }

string _word;

vector< Location > _occurlList;
b
string Location operator<<() WordCount
ost rean&

operator <<( ostream& os, const WrdCount& wd )
{

0s << "<" << wd._occurlList.size() << ">"
<< wd. _word << endl

_occurLig



20

iostream

int cnt =0, onLine =6
vector< Location >::const_iterator first =
wd. _occur Li st. begi n();

vector< Location >::const_iterator last =
wd. _occurlList.end();

for (; first !=1last, ++first )

{

/] os << Location

0s << *first << :
[/l formatting: 6 to a line
if ( ++cnt == onLine )
{ os <<"\n"; cnt =0; }
}

return os;

WordCount

#i ncl ude <i ostreanp
#i ncl ude "WordCount . h"

int main()

{

Wyr dCount search( "rosebud” );

/1 for sinplicity, hand-code occurrences
search. found(11, 3); search.found(11, 8);
search. found(14, 2); search.found(34,6);
search. found(49, 7); search.found(67,5);
search. found(81, 2); search.found(82,3);
search. found(91, 4); search.found(97, 8);

cout << "Qccurrences: " << "\n"
<< search << endl

return O

Cccurrences:

<10> rosebud

<11, 3> <11,8> <14,2> <34,6> <49,7> <67,5>
<81, 2> <82,3> <91,4> <97, 8>
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20.7
Date

class Date {
public:
/1
private:
int nonth, day, year;

}s

a

/1 spell the nmonth out
Sept enber 8th, 1997

b
9/ 81/ 97

c
d Date
20.8
CheckoutRecord

cl ass Checkout Record {
public:
/1
private:
doubl e book _id;
string title;
Dat e date_borrowed;
Dat e date_due;
pai r<string, string> borrower;
vector< pair<string,string>* > wait_|ist;

20.5

>>)
WordCount
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iostream

#i ncl ude <i ostreanp
#i ncl ude “WordCount . h”

/* Wor dCount
cl ass WordCount {
friend ostrean®& operator<<( ostream& const WrdCount& );
friend istream& operator>>( istreang& WrdCount& );
*/

i stream&
operator>>( istream & s, WrdCount & )
{
/* Wor dCount
® <2> string
® <7,3> <12, 36>
*/

int ch;

/*
) i stream
*/
if ((ch =is.get()) !'="'< )
{
is.setstate( ios_base::failbit );
return is;

}

/1
int occurs;
is >> occurs;

11 >;
while ( is & (ch =is.get()) I="'> ) ;

is >> wd. _word;

/1 ;

/1 . <line, col >

for (int ix =0; ix < occurs; ++iXx )
{

int line, col;
/] extract val ues
while (is & (ch =is.get())!= "< ) ;

is >> |line;

while (is & (ch =is.get())!="*," ) ;
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is >> col

while (is & (ch =is.get())!= "> )

wd. occur Li st. push_back( Location( line, co
}
return is;
}
jostream
1 istream
is.setstate( ios_base::failbit )
2 iostream
while (( ch = is.get() ) !'=1lbrace)
istream is
get()
/1 "is"
while (is & (ch = is.get()) !=Ibrace)
istream fdse
iostream
WordCount

974

#i ncl ude <i ostreanr
#i ncl ude "WordCount. h"

int main()
{
Wor dCount readl n

/1 operator>>( cin, readln)
cin >> readln;

if (lcin) {
cerr << "WordCount input error" << endl
return -1;

}

/1 operator<<( cout, readln)
cout << readln << endl

),

fall

20.7



20 iostream

<10> rosebud

<11,3> <11,8> <14,2> <34,6> <49,7> <67,5>

<81, 2> <82,3> <91,4> <97, 8>

20.9
WordCount
Location
20.10
20.4 20.7

20.11
20.4 20.8

20.6

jostream

#i ncl ude <fstreanr

of streamoutfile( "copy.out",

ofstream
(ios_base:out)
)outfile2

/1
of streamoutfil e2( "copy.out"

outfile

if (! outFile) { //

Location

Date

CheckoutRecord

fstream
ofstream
i 0s_base: :out );
ofstream
(ios_base:app) ( ostream
outfile
)

cerr << "cannot open "copy.out" for output\n”

exit( -1);

975



ofstream  ostream ostream ofstream

char ch ="' ';

outFile.put( "1 ).put( ')" ).put( ch);
outFile << "1 + 1 =" << (1 + 1) << endl;
outfile

1) 1 +1=2

copy.out
#i ncl ude <fstreanr

int main()

{
I copy. out

of streamoutFil e( "copy.out" );

if (! outFile) {
cerr << "Cannot open "copy.out" for output\n";
return -1 ;

}

char ch;
while ( cin.get( ch) )
outFile.put( ch);

ofstream

WordCount

976

#i ncl ude <fstreanr
#i ncl ude "WordCount . h"

int main()
{
I wor d. out
of streamoFil e( "word.out" );

/1
/1 Wor dCount

WordCount artist( "Renoir" );
artist.found( 7, 12 ); artist.found( 34, 18 );



20 iostream

I operat or <<(ostream& const WrdCount&);
oFile << artist;

ifstream ifstream istream

#i ncl ude <fstreanr

int main()

{

cout << "filenane: ";
string file_nane;

cin >> file_nang;

I copy. out
ifstreaminFile( file_name.c_str() );

if (!'inFile) {
cerr << "unable to open input file:
<< file_name << " -- bailing out!\n";
return -1;

}

char ch;
while (inFile.get( ch))
cout.put( ch);

Alice Emma filter_string() Alice Emma
filter_string() 2021

#i ncl ude <fstreanr
#i nclude <iterator>
#i ncl ude <vector>

#i ncl ude <al gorithme

tenpl ate <cl ass I nputlterator>
void filter_string( Inputlterator first, Inputlterator |ast,
string filt_elems = string("\",?."))
{
for (; first I=1last; first++)
{
string::size_type pos = 0;
while ((pos=(*first).find_first_of (filt_el ens, pos))
I'= string::npos )
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(*first).erase( pos,

}
int main()
{

ifstreaminfile( "alice_emm" );

istreamiterator<string>ifile( infile);
istreamiterator<string> eos

vector< string > text;

1);

copy( ifile, eos, inserter( text, text.begin() ));

string filt_elenms( "\",.?2;:" );
filter_string( text.begin(), text.end(),

vector<string>::iterator iter

sort( text.begin(), text.end() );

iter = unique( text.begin(), text.end() )
text.erase( iter, text.end() );

of streamoutfile( "alice_emma_sort" );

iter = text.begin();

filt_elens );

for (int line_cnt = 1; iter !'= text.end();

++iter, ++line_cnt )

outfile << *iter << " ";
if (! (line_cnt %8))
outfile << '\n';
}

outfile << endl

A Alice Daddy Emma Her | Shyly a

alive alnost asks at beautiful bird bl ows but
creature fiery flight flowing hair has he her
himinis it like long | ooks magi ca

nean nmore no red same says she shush

such tell tells the there through time to

unt amed wanti ng when w nd

ifssream  ofstream



20 iostream
ifstreamcurFile;
/1
curFile.open( filenanme.c_str() );
if (! curFile ) // open failed?
1.,
closg)
curFile.close();
ifstream
#i ncl ude <fstreanr
const int fileCnt = 5;
string fileTabl[ fileOnt ] = {
"Melville","Joyce","Musil","Proust", " Kaf ka"
}s
int main()
{
ifstreaminFile; //
for (int ix =0; ix <fileCnt; ++ix)
{
inFile. open( fileTabl[ix].c_str() );
I ...
/1
inFile.close();
}
}
fstream fstream iostream
fstream word.out word.out
WordCount

#i ncl ude <fstreanr
#i ncl ude "WordCount. h"

int main()

{
Wor dCount wd;

fstreamfile;
file.open( "word.out", ios_base::in);
file >> wd;

file.close();

cout << "Read in: " << wd << endl;
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/1 ios_base:: out

file.open( "word.out", ios_base::app );
file << endl << wd << endl
file.close();

}
fstream
word.out
fstreamio( "word.out", ios_base::in|ios_base::app );
OR seekg()  seekp()
fstream g getting [ ifstream
putting [ ofstream ]
seekg()  seekp()
/1

seekg( pos_type current_position );

/1
seekg( off_type offset_position, ios_base::seekdir dir );

current_position
abc def ghi jKkl
i 0.seekg( 6 );
io 6 f
dir
1 ios_base:beg
2 ios base:cur
3 ios_base:end
seekg() i
for (int i =0; i <recordOnt; ++i )

readFil e. seekg( i * sizeof (Record), ios_base::beg );

10
readFi | e. seekg( -10, ios_base::cur );

fstream tellg)  telp( P

e of stream ‘g getting—— ifstream )

980

putting



20

iostream

/1
i 0s_base::pos_type mark = witeFile.tellp();

I
if ( cancel Entry )
I
witeFile.seekp( mark );
Record
/1 seek

readFi | e. seekg( readFile.tellg() + sizeof(Record) );

/1
readFi | e. seekg( sizeof (Record), ios_base::cur );

abcd
efg
hi

abcd

efg

hi

i

59 12 14 24

#i ncl ude <i ostreanp
#i ncl ude <fstreanr

mai n()
{
/1
fstreaminQut( "copy.out", ios_base::in|ios_base::app );
int cnt = 0; /1 byte count
char ch

while ( inQut.get( ch) )
{
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cout.put( ch); //

++cnt ;

if (ch=="\n"){
inQut << cnt ;
inQt.put( ' ' ); I/

}

/1
inQut << cnt << endl
cout << "[ " << cnt << " |" << endl

return O
}
inOut copy.out fdtream (append)
cnt
cnt inQut
cnt inQut
Moby Dick
Herman Mdville
Call me Ishnael. Sone years ago, never nind
how | ong precisely, having little or no noney
in nmy purse, and nothing particular to interest
ne on shore, | thought | would sail about a little
and see the watery part of the world. It is a
way | have of driving off the spleen, and
regul ating the circul ation
[ 0]
append
inQut.get( ch)
while cnt 0

i nQut . seekg( 0 );
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20 iostream

Call ne |Ishmael. Sone years ago, never mnd
[ 45 ]

append cnt
get() while
cnt
/1
i 0s_base: :pos_type nark = inQut.tellg();
inQut << cnt << sp;
i nQut . seekg( mark ); //

while

inCut “ : inOut
clear()

inQut.clear(); // zero out state flags

#i ncl ude <i ostreanp
#i ncl ude <fstreanr

int main()

{
fstreaminQut( "copy.out", ios_base::in|ios_base::app );
int cnt=0;
char ch;

i nQut . seekg(0);
while ( inCQut.get( ch) )

{
cout.put( ch);
cnt ++;
if ( ch=="\n")
{

/1 mark current position
i 0s_base: :pos_type mark = inQut.tellg();

inQut << cnt << ' ',
i nQut . seekg( mark ); // restore position
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}
inQut.clear();
inQut << cnt << endl;

cout << "[ " << cnt << " ]\n";
return O;
20.12
20.10 Dae 20.11
20.13
20.12
20.14
20.12
Dae CheckoutRecord
c
20.7
iostream
int ival;
cin > jival;
1 Bdg&”
1024
if (lcin)
/1

while ( cin >> word )

CheckoutRecord

while

cin

cn

20.5



20 iostream

clear()

/1 ok:
while
trueffalse
Word
1 eof () true
if (inQut.eof() )
/] ok, everything read in ...
2 seeking
3
true
ifstreamiFile( filename, ios_base::in)
if (iFilefail() ) //
error_message( ... );
4 true good() true
if ( inQut.good() )
setgtate()
WordCount
setstate()  istream
if ((ch=1is.get()) !="<")
{
is.setstate( ios_base::failbit );
returnis;
}
i 0s_base: : badbi t
i 0s_base: :eof bi t
i 0s_base::failbit
i 0s_base: : goodbi t
OR
is.setstate( ios_base::badbit | ios_base::failbit );

false
20.5

bad() true

fail ()
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20.5 WordCount

if (!'( cin>>readlin))

{
cerr << "WrdCount input error" << endl
exit( -1);
}
cin
clear()

cin.clear(); // resets cin to good

clear() 0

cin.clear( ios_base::goodbit );

cn clear()
goodhit
rdstate() iostream
i os_base::iostate old_state = cin.rdstate();
cin.clear();
process_input();
I cin
cin.clear( old_state );
20.15
20.7 Dae 20.8 CheckoutRecord
istream
idream
20.8 string
iostream string ostringstream string
istringstream string stringstream
string

#i ncl ude <sstreanp
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20 iostream
aliice_ emma ostringstream buf buf

#i ncl ude <string>
#i ncl ude <fstreanve
#i ncl ude <sstreanv
string read_file_into_string()
{

ifstreamifile( "alice_emm" );

ostringstream buf;

char ch

while ( buf & ifile.get( ch))

buf. put( ch)

return buf.str();

}
sr() ostringstream string string
gring buf string
text

int main()
{

string text = read_file_into_string();

/1

vector< string::size_type > |ines_of_text;

string::size_type pos =0

while ( pos != string::npos )

{

pos = text.find( '\n'", pos );
l'i nes_of _text. push_back( pos );

}

/1
}
ostringstream string

#i ncl ude <i ostreanp
#i ncl ude <sstreanp

i nt

{

mai n()
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int ival = 1024; int *pival = &ival;
doubl e dval = 3.14159; doubl e *pdval = &dval

ostringstreamfornmat_nessage

/1l ok: string
format _nessage << "ival: " << iva
<< " jval's address: " << pival << '\n
<< "dval: " << dva
<< " dval's address: " << pdval << endl

string nsg = format _nessage. str();
cout << " size of nessage string: " << nsg.size()
<< " nessage: " << nsg << endl

}
string
format ( string nsg, int expected, int received )
{
ostringstream nessage
message << msg << " expected: " << expected
<< " received: " << received << "\n"
return message.str();
}
string format( string nsg, vector<int> *values );
/1 and so on
Notify Log  Error
istringstream sring sring istringstream

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

int main()

{

int ival = 1024; int *pival = & val;
doubl e dval = 3.14159; double *pdval = &dval

/1
/1
ostringstreamfornmat_string



20 iostream
format_string << ival << " " << pival << " "
<< dval << " " << pdval << endl;

I asci i

/1

istringstreaminput _istring( format_string.str() );

input _istring >> ival >> pival

>> dval >> pdval ;
}
20.16

C C printf()
i nt ival = 1024;
doubl e dval = 3.14159;
char cval = 'a';
char *sval = "the end";
printf( "ival: %l\tdval: %\tcval: %\tsval: %",

ival, dval, cval, sval );
ival: 1024dval : 3.14159 cval: a sval: the end
printf() % %
printf()

%l i nt eger
% fl oating point
% char
%s C-style string

[KERNIGHANSS]

printf() “ % "
printf() 1
2
printf()
a ostringstream
b
20.9
iostream format dtate
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C++

990

true
#i ncl ude <i ostreanr
int main()
{
bool illustrate = true;;
cout << "bool object illustrate set to true:
<< illustrate << '\n';
}
cout illustrate true
#i ncl ude <i ostreanp
int main()
{
bool illustrate = true;;
cout << "bool object illustrate set to true:
/1 cout
/1 true false bool
cout << bool al pha;
cout << illustrate << '\n';
}
#i ncl ude <i ostreanr
int main()
{
bool illustrate = true;
cout << "bool object illustrate: "
<< illustrate
<< "\nwi th bool al pha applied: "
<< bool al pha << illustrate << '\n';
/1
! SHf)  unsetf()

[STROUSTRUP97].

boolapha



20 iostream

bool true

cout

cout << bool al pha
<< illustrate

<< nobool al pha //

#i ncl ude <i ostreanr
int main()

{

int ival = 16;
doubl e dval = 16.0;

cout << "jval: " <<
<< " oct set: "

cout << "dval: " <<
<< " hex set: "

cout << "jval: " <<
<< " dec set: "

ival: 16 oct set: 20
dval : 16 hex set: 16
ival: 10 dec set: 16

20 16
1 x
X
2 0
3
showbase

ostream
false
noboola pha
cout
cout
“ /

<< oct << jval << "\n"

<< hex << dval << "\n"

<< dec << jval << "\n"

showbase

nouppercase

set/unset

oct  dec

uppercase

20

991



#i ncl ude <i ostreanr

int main()
{
int ival = 16;
doubl e dval = 16.0;
cout << showbase;
cout << "jval: " << ival
<< " oct set: " << oct << ival << "\n";
cout << "dval: " << dval
<< " hex set: " << hex << dval << "\n";
cout << "jval: " <<ival << " dec set: "
<< dec << ival << "\n";
cout << noshowbase;
}
ival: 16 oct set: 020
dval : 16 hex set: 16
ival: 0x10 dec set: 16
noshowcase cout
6 precision(int)
Setprecision() iomanip precision()

#i ncl ude <i ostreanp
#i ncl ude <i omani p>
#i ncl ude <mat h. h>

int main()

{

<< "Preci sion:
<< cout. preci sion() << endl
<< sqgrt(2.0) << endl;

cout

cout. preci sion(12);
cout << "\nPrecision:
<< cout . precision() << endl
<< sqgrt(2.0) << endl;

cout << "\nPrecision:
<< cout . precision() << endl

992
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20 iostream

<< sqrt(2.0) << endl

return O

Precision: 6
1. 41421

Precision: 12
1.41421356237

Precision: 3

1.41
setprecision()
#i ncl ude <i omani p>
setprecision()
4 3.14159
0
cout << 10.00
10
showpoint
cout << showpoi nt
<< 10.0
<< noshowpoi nt << '\n'
noshowpoint
fixed
cout << "scientific: " << scientific
<< 10.0
<< "fixed decimal: " << fixed

<< 10.0 << '\n';

scientific: 1.0e+01
fixed decimal: 10

setw()

3.142

iomanip

3 3.14

scientific
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nouppercase (uppercase

char ch
while ( cin >> ch)
I ...

noskipws

char ch

cin >> noski pws;

while ( cin >> ch)
1.,

cin >> skipws;

while
skipws

cout << "please enter a val ue:

cout
1
2 flush ends endl
I/
cout << "hi!" << flush
I/
char ch[2]; ch[0] ="a"; ch[1l] ="b'
cout << ch << ends
I/
cout << "hi!" << endl
3 unitbuf
4 ostream istream

994

uppercase

istream

cin



20

iostream

ostream cout

cin.tie( &out );

cin >> jval;

cout
odtream istream
0

istreamis;
ost ream new_os;

11

Il tie()
ostream*old_tie = is.tie();

is.tie( 0); //
is.tie( &ew.os ); //

11

is.tie( 0); //
is.tie( old_tie); //

setw()

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

int main()
{
int ival = 16;
doubl e dval = 3. 14159;
cout << "jval: " << setw(12) << ival << '"\n'
<< "dval: " << setw(12) << dval << '\n';
}
ival: 16
dval : 3. 14159
setw() setw()
left

right

cin

ostream

995



internal
sfill()

cout << setw(6) << setfill('%) << 100 << endl;

9%8484.00
20.1

20.1

boolalpha true  fase

*noboolalpha true  fase 01

showbase

* noshowbase

showpoint

*noshowpoint

Showpos +

* noshowpos +

*skipws

noskipws

uppercase 0X ,

*nouppercase 0x,

*dec

hex

oct

left

right
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20 iostream

Interna

*fixed

scientific

flush

ostream

ends

ostream

endl

ostream

ws

/

#include <iomanip>

setfill( ch)

ch

setprecision( n)

setw(w)

setbase( b)

*

jostream

20.10

#i ncl ude <i ostreanr
#i ncl ude <fstreanr

cl ass Screen;

ostream istream

extern istrean®& operator>>( istrean& const Screen& );
extern void print( ostrean& );
i fstreaminFil e;

int main()

{

Screen nyScr een;
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/] ostrean&
print( cin >> nyScreen ):

/] >> oper at or

inFile << "error:

/ C++

out put operator"”;

20

iostream

iostream



