INPUT/OUTPUT - INTRODUCTION

0 The line
#include <iostream.h>
enables I/O to be performed

Two variables are declared by C++
. dn defadt input gream
. cout defadt ouput sream

0 A stream is a sequence of bytes (characters) that can be read from or

written to
. dan is agreamonthe keyboar di nput
. cout isagreamonthe sareen ou pu
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INPUT

[0 The extractor >> (called operator get-from) is used to read from the
input stream

inx
an>>x

causes an integer value to be read from the input and stored in x

0 Note:
. Whenlookingfa theinpu val ueinthe gream the >> opera a ski ps any
lead ng whitespace charaders and sopsread ng & thefirg charader
thet isinappropriagefa the daatype (whitespace a dherwi se).

. If aninappropridecharade isread thednsreamertesafal gsaeand
theres o the saenertsinour progamtha read froma nareignored
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INPUT EXAMPLES

i, j and k are int variables, ch is a char variable, and f is a float variable:

Statement Data Contents After Input
cin >> i; 32
cin >>i>>ch>>f; 25A 16.9
cin >>i>>ch >>f; 25A 16.9
cin >>i>>ch >>f; 25|
A16.9
cin >>i>> ch; 25A32.6
cin >>i>>ch>>f; 25 A
i=j=k=1; 235A
cin >>i>>j>>k;
i=j=k=1; 2A0
cin >>i>>j>>k;
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MORE ON INPUT

0 The >> operator skips any leading whitespace characters while
looking for the next data value in the input stream

0 You can use the get function to input the very next character in the
input stream without skipping any whitespace characters:

char soneChar;
d n ga(soneChar);

[0 The ignore function is used to skip characters in the input stream:
dnignorg(200 ‘\ni);

0 The first parameter is an int expression; the second, a char value. This
skips the next 200 characters or until a newline character is read,
whichever comes first
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OUTPUT

0 The insertor << (called operator out-to) is used to add to the output
stream

cou <<"hdl o’

causes the characters hello to be written to the output stream and
onto the terminal screen

i x=100
cou << x

causes the textual representation of the value of x to be written to the

output stream
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EXAMPLE PROGRAM OF INPUT/ OUTPUT

#include <iostream.h>

int main ()

{
int value;
/I ask user for some input
cout << "type a number: ";
cin >> value;
/[ print out the value
cout << "your input was: ";
cout << value << end|;

return O;

}
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USING MANIPULATORS

O You can format explicitly by inserting whitespaces e.g.
cou <<5<<'' <«<4<«<" "3kt <2

which will cause
54 3 2

to be printed to the screen, alternatively you may wish to use
manipulators

0 The first manipulator we will look at is setw()
This manipulator sets the width of the field to be printed to the screen

0 Example:
CoU <<5<<sg W4 <<6<<7

will cause
5 67

to be printed to the screen
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USING MANIPULATORS

[0 The next manipulator is setprecision(). This manipulator sets the
precision that floating point types are printed at

setprecision works in the following way,
cou <<sdpeddon(4 << 112345

will cause
1.123

to be printed to the screen

cou <<sdpeddon(l << 112345
will cause
1

to be printed to the screen
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USING MANIPULATORS

0 The command setprecision can also be used to specify the number of
digits after the decimal point. To do this you must include the line

cou << sdi osfl ags(i os:fi xed);

before your cout statements, e.g.

cou << sdiosflags(i os:fi xed);
cou <<sdpreddon?);
cou << 12 1234 <<end;

will cause
12.12

to be printed to the screen
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USING MANIPULATORS

[0 To put setprecision back to its original specification you can include
the line

cou << sdiosflags(i os:sd ertifio);

[0 You can alternate between the different modes as often as you desire

O In order to use the previously described manipulators you will need to

include in your C++ source code, the header file
# nd ude < oman p h>
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FILE INPUT/OUTPUT

0 We can define other objects of class istream and ostream

isgreami nput Sr m
ostreamout puSrm

Therefore we can have

i x
i nput Sr m>> x; Il readi ni nput
ou put Sr m<<x; /[ pirt ou ouput

0 In a similar way C++ provides streams which can manipulate files
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FILE STREAMS

0 C++ provides 2 file streams

ifsreaminput file <ream
ofstreamou put filesream

Must #include <fstream.h> to use them

0 Example:
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# nd ude <sreamh>

irt nunber;
ifdgream in("in.det");
ofsreamout("out. dat");

in>>nunber;
ou << nunber;
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INPUT FILE STREAMS (IFSTREAM)

O Allows data to be read from a file

O An input file stream can be defined as follows:
ifsreamstream var(fil enane);

Example:
ifdreami nAl g("ted. dd™);

. If greamopened OK inFleevd uaesto podtive andthe sreambecones

dtachedtothefiletet. deta
. If greamopenfdled(eg file does nd ex ) inFleevd uagestozero

0 Important: Effects of reading data from file which has failed to open is
undefined
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INPUT FILE STREAMS (IFSTREAM)

[0 When file opened OK, data can be read using normal extractor
functions

intn

cher ¢

inkle>>n
inkle g (0);
inFleignarg(100, ' A);
inkled osy);

0 Note: When a file stream goes out of scope it will automatically close
the file it is attached to
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FILE INPUT FAILURE./ END

0 To check if the file has been opened or not, you can use:
if (inAle //testingif thefileopened OK
Lo
[0 To test for end of file, you can use:
whil e (linFleed ())
T
For instance:
it nunber;
infle >> numnber;
whil e (li nFl eed())
{
cout << nurmber;
inRle >> nunber;

OUTPUT FILE STREAM (OFSTREAM)

O Allows data to be written to a file

An output file stream can be defined as follows:
ofstreamsream var(fil enane);

Example:
dsreamout Fleg"tenp. dad’);

If sreamopened OK ou Rle evd uatesto positive andthe sream
becones atachedtothefiletenp. daa

If Sreamopenfaled(eg nod sk space) outFleevd uaesto zero

0 Note:
If thefiledready exidsitscoterts wil be dd eéed
If thefiledoesna exi g, afile wththe sane naneis aeged
Dat a can be appended to afile by us ng condrudar wthtwo argunents
ofsreamou Rlg"tenp. dad', i as: app);
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EXAMPLE ON HOwW TO WRITE TO A FILE

#include <iostream.h>
#include <fstream.h>
#include <iomanip.h>

int main ()

{
float first, second, sum; /I Declaring variables
ofstream outFile("out.dat"); /I Opening file for output

cout << "Enter two numbers" << endl;

cin >> first >> second; /I Reading in the two numbers
sum = first + second;

outFile << setiosflags(ios::fixed); /I Formatting the output
outFile << setprecision(2);

outFile << sum << end|; /I Writing into the file

return 0O;

}
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