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#i ncl ude <stdio. h>

The classic fein0

printf("Hello, world!\n");



A typical interaction
with gee, the GNU C
compiler and a
timeless classic in the
history of C
compilation.

at hena% gcc hello-world.c -0 hello-world
hell o-world.c: In function 'main’:
hel l o-world.c:6: error: expected ';’ before '}’ token

[editing]

at hena% gcc hello-world.c -0 hello-world
athena% ./ hel |l o-worl d

Hel | o, worl d!

at hena%



The C Preprocessor



The preprocessor is responsible for
trimming your comments.

- Comments are understood to be
between /* and */

/* nothing in here is

- Comments are not between // : going To be seen by the
and the end of the line e

- Some compilers will support
this latter comment style, but it
can adversely affect the
portability of your code



#include interprets the requested
file

- Files between < and > will be
sought amongst the system

header files

- Files between " and " should be
in the include path, which can
passed to the compiler

- However, the include path by
default will include the current
directory

#i ncl ude <stdlib. h>

#i ncl ude "ny- header. h"



#define defines macro
substitutions

- These can be simpled ’defined’

or not defined’
#define _STRING H

- Or they can be scalar values sdefine NULL (void *)0

#define SUMa,b) ((a) + (b))

- Alternatively, they can be
functions with parameters

- These macro substitutions are
recursively evaluated



- Code between #if and #endif
will be conditionally compiled

- #defined(SYMBOL) will
evaluate true or false,
depending on whether #if defined(MSDOS) || defined(0S2) || defined(W NDOWS)
SYMBOL is defined or not # if !defined(_ GNUC ) && !defined(_ FLAT )
/* conditionally conpiled code goes here */
-The !, | |, and && operators # endif

#endi f
work as expected -

- Code to be skipped is replaced
with blank lines

- Terminated with #endif



#ifdef and #ifndef are convenient
interfaces to common

functionality:
- #ifdef SYMBOL is equivalent to ;e sysicit
#if defined(SYMBOL) fondrf 0 STSHET

- #ifndef SYMBOL is similarly
equivalent to #if
'defined(SYMBOL)



#if 0 is a convenient way to
comment out large swaths of

code, particularly those that 410 . .
i ncl ude <sys/types.h> /* for off_t */
embedded Comments This z |P3I ;Jde <uni std. h> /* for SEEK * and of f_t */
. ) # I iﬁcltj/g/g <uni xi 0. h> /* for off_t */
latter point, because C # endif
zengﬂi ne z_off_t off_t

comments are not recursive.

=(



#pragma is used to use
compiler implementation
specific parameters and
language extensions in a
minimally standard way

#pragma war ni ng(di sabl e: 4035) /* no return value */
#pragma map(deflatelnit_, "DEI N')

#pragma nessage(" LI BPNG reserved nacros; \
use PNG _USER PRI VATEBUI LD i nstead.")



Language Structure



There are five different
kinds of integer:

- char
- short

char i_8; /* -128 to 127 */
unsi gned char ui_8; /* 0 to 255 */
L]

- lnt short i_16; /* -32768 to 32767 */
unsi gned short ui_16; /* 0 to 65536 */
int i_32; [* -2147483648 to 2147483647 */

]- unsi gned int ui_32; /* 0 to 4294967295U */
Ong long i_arch; /* architecture
unsi gned ui _arch; * dependent */

long long i64; /* -9223372036854775808L to
= Ol’lg Ol’lg * 9223372036854775807LL

These can be either:
- signed (the default)
- unsigned



There are two different
kinds of floating point
Value: float f_32; /* roughly 3x107-39 to

* roughly 3x10739 */
doubl e f_64; /* roughly 1x107-308 to

ﬂoat * roughly 1x107308 */

- double



Additionally, C o
understands strings ot one s 1109 = e

char *stuff = "I think | see "
"Bob Marley "

and Characters : "in my cornflakes!\n";



Types can be operated
on with:

/* arithnetic operators:
* .

+ - / : add, subtract, nmultiply, divide
® ® % : nmod
- rlt metlc ++a, --a . increnent/decrenment and return
: new val ues
a++, a-- . increnent/decrenent and return

: old val ues

operators

bitw se operators:
& | M : and or xor not

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

S>> << : bitshift left and right
[ ] L]

= Blthse Operators bogl ge:m Operatoer:greai[er than, greater than or

< <= Ieglsjgl t%gn, | ess than or equal to
B 1 ga ||~ oandor xor c

- OO ean Operators assi gnment oper at or s:
= 1 assi gnnent
= -=*= /= : add, sub, mul, div and assign

/

- Assignment
operators



Flow control 1s
achieved with:

- 1f contructs

- if/else 1f/else
contructs

if(a>h) {

/* only case */

if(a>b) {

/* first case */

Llse if(b >c) {

/* second case */

}
el se {

/* default case */

}



Some looping contructs
are available:

- for

for(i=0;i<count;i++) {

. /* do something with i here */
- VV hlle i f(weird_case(i))
conti nue;
}

- do e While whi | e(predicate()) {

/* do sonething here */

}

The looping action can =
. if(boreq_p(i))
be regulated with:

- break

- continue

} while(predicate());



goto is great for getting out of nested | oops
qui ckly and cleanly; other applications are
advi sed agai nst

/

T

And the too often
feared, and too often TS

i f (super_badness_p(x,y))

misunderstood, goto (super _bag

eject:



The building block of
computation in C is the
function; all
computation must
occur inside one

/* start by declaring:
* - the return type

* - the function nane
* - the types and nanmes of the function paraneters */
int sumof_squares(int a,
int b)
{ . )
int c; /* first cone variable
* declarations */
c=(a*a + (b*b); /* then statenents; each
* statement should end with
* a semicolon */
return c; /* return a value, if we said
* we would */
}

int pythagorean_p(int a,
in ,
int c)
{
doubl e v1,v2;

vl = sumof _squares(a,b); /* calling functions occurs
* in the usual fashion */
v2 = ¢ * c;

if(vl == v2)
return(1);

se
return(0);
/* main() is the entry point for program execution; define
* it if you want your programto run */
int main()
{

i f (pythagorean_p(3,4,5))
printf("3:4:5 is a pythagorean triple\n");

el se
printf("3:4:5 is NOT a pythagorean triple\n");

return(0);



Arrays, and Pointers



XXX arrays Theright side is empty.



XXX pointers Theright side is empty.



XXX arrays vs.

. t Theright sideis empty.
pointers



