Reafing €

E\a 'H\c C , 57 the C—, 55 He !)etwhgilc

. C_ 1S an impertive awd aﬂraceJW‘nl [anjukbe.

L, T+ s less abstracte) then & Hon

/ \
* g FHinclwde' H import  )ibraries
° -n\e_ int Main (w.-.r)§§ returns O if frosram  Was Completed yoithant ecror.

‘b C program must have a ‘main' Funchion 4.0) i+ musy  return an int

b The Main' Puachion s anhimatically tun when e grosram executes.

)
kg2 ton Program s drechy executed by e Ppthon nkerproter (o binar, enecntable  proyram that s

cun om e OS anl Ivquuarc.)'

R C compiler is a grogram ot Frstakes C Source  code b binan, execuisble

‘)c’f"" “HWL the Computer handware cam divecHy execute.

C program: a.out:

01010110101
01010101010
10101010101
01010100

- — C [
printf("x %d",x) Compiler
return 0;

a.out
(a binary executable)

Operating System (OS)

Computer Hardware (HW)

C: First compiled into a.out
Then direct execution of a.out



. Nﬂminj _“L execwkblc-f $ gcc -o <output_executable_file> <input_source_file>

° IV\ C , all varables musk be )e,olurct] hebore "I’\wg» can e used.

* Variabe T\yﬁs !
- Chars  owe Single %Mak}

——

- double Quotes indwte o )ilem)

* Vamerica !
Type name Usual size Values stored How to declare
char 1 byte integers char x;
short 2 bytes signed integers short x;
int 4 bytes signed integers int x;
long 4 or 8 bytes signed integers long x;
long long 8 bytes signed integers long long x;
float 4 bytes signed real numbers float x;
double 8 bytes signed real numbers double x;

» ( also grovides \M\Signe(l versions of e inteser  numerc hypes

b qust add “unsigned ' Key wed  behee  declaration

‘ Prb Ve Pos‘* Inucmm'}'

’ .
F4X L inCrement x -F.'nl,*‘nw use its value

Tx+70 use X Value W jncremat it

ern"' 3*1‘:15 placeholderss'

/ '/'j‘ ~ flosk o Souble

//-J\ - Jec:m.l Vajue (9 ,s\.orl—,d..r\'-)

/)8 — S‘l’r:n_, Value

Vd \
/¢ 9 char value



* Readny fim atdin Ry s C

Python version C version

PYTHON
# Python input example /* C input (scanf) example */

#include <stdio.h>

def main(): int main(void) {
int num1l, num2;

numl = input("Enter a number:") printf("Enter a number: ");

numl = int(num1) scanf("%d", &num1);

num2 = input("Enter another:") printf("Enter another: ");

num2 = int(num2) scanf("%d", &num2);

print("%d + %d = %d" % (num1, num2, printf("%d + %d = %d\n", num1, num2,
(num1+num2))) (num1+num2));
# call the main function: return 0;
main() }

‘%oo\eﬂm values wm C!
L O €evaluates "0 ‘('\*KC

L) nonzero evuluates +to true

L %»\oi‘"’ Cirewit Operatr  evalustion Slops eualusting o \ogical expression  ag  oom as he result

15 Knom.

-+ do -while loops execute the ‘:oa'% first ond hon chech Hhe condition !

do {
<body>
} while ( <boolean expression> );

’ C C)OQS 5\/\.‘)0701"" Q,,,- \Oe?s with o ]:S‘I“ oc ‘nrialization and Sk,p euB:

#include <stdio.h>

int main(void) {
int 1, j;

/\/\/\

for (i=0, j=0; i < 10; i+=1, j+=10) {
printf("i+j = %d\n", 1i+j);

return O;



- L - ’ e,ue,ro}%s:w ADM' vith o whle loop can be dome with o For loop ond vice versa.
L ’n«\e Same is V6T dme br Y.ai‘\-ou.

L’@: Yau Can ‘«mvt an  mhinte for \00[? in C, bt Yo camgt in 07.;{4.,,.

’ Im C, ‘Eﬂ@r_s Might e zeve or Mmore Ms as i"d""" ol -)'\‘e‘} cdum o DBingle
Value of a Sfe:.-'\e:c ‘\'\ofd.

* The execution <huck ke.q,s Yrudt of N state of ackve fumckions in o program. Eauch Function call crestes

o new studk Fame (Sometmes called an Mﬂ. or Mﬂ

fn aromy S on ocdered collection of datn elements of Ne <ame ‘\'\"4 and associates Pis colleckion

with o gngle program yariable.

*To call & Punchon ot has an array  parameter | pass the name of Hhe army a5 the aryument.

'T\u name of he ofray 1S equivalent to the buse addcess (address of item at 1mlex )

' €+r:“35

C Strins must end vith He il hamcer ('\0‘), to mlicale the end of We Shring.

1] \
Ik;l\ 5_}0“5 /"l Ii.‘ AND ) I\o

vl ]

“stelen() ©redvmns Jength of string (not Condig Mo \)

- Skecey, (dest ,sre) ' Copits gre do dect



‘]'(‘w cJS

R ollection of dude eloments of dibterant Types.

‘ 'DC(.lura-I-;,y\ (_VS& “'\,no\sﬂg for Yest fﬁlf-'l‘-'u)'.

struct studentT { Expression Ctype
char name[64] ' student1 struct studentT
int age;
student1.age integer (int)
float gpa;
int grad_yr : student1.name array of characters (char [])
} ' student1.name[3] character (char), the type stored in each position of the name array

4 0'\\‘8 §“'Y‘M-Cl' Vuriable?s L\-tw.s e g'\-omJ ) Mmemory.

To Hhe Comr.'ler’ ‘F.'&U Names re  Simply storase locations or  offsecls fom the sturt of Hhe

Strudt  \fariqbles  memon,

field
names stored values (memory space)
studentl: name: K’ | ‘w' | ‘a’ I ‘m’ I ver l vy |
age: 20
gpa: 3.5
grad_yr: 2020

(st Tores are Lialues  meanin, Yooy can occur onfhe bt sik of assignment.

—

*_Lvalues o €Xpressions it regresext o temen, Shrase \ocakion.

student2 = studentl1; // student2 gets the value of student]
// (studentl1's field values are copied to
// corresponding field values of student2)

strcpy(student2.name, "Frances Allen"); // change one field value

. \/\)hCM S‘\"‘u&k oAre Passa[ -}o '?\Aud"\ons, -Hu,y ore ﬂssco’ );.2_ vallﬁe-




: 09011\ Yer Varables

‘R goivrl'el“ ;La\.r.'alale QYores e address of o memors, location ja uwhidy a valwe of o specifie -\—\0" can be Shred.

)’) Usually usel G, puss by peinter”  pammeters and Ovnamic Memony. aliscatrn.

+ Bonter varcables chore  pddress values.
L 4o Wsually.  685ignny  Sumethiny otk an address  opersor (2).
L an gonters can be assigned NULL
Ly 3¢ is fue dereference oervior

176&6'&“‘"3 o pouter pomiing to VWL wdl cause o4 %F‘“H'-

. us:’lj «oznkls in Pdd(fh‘ﬂn f“rW"—C"S @asys o aJJrcss b" \)a‘l4¢ BWT 'M’é address con Le

Jerelerenced + mediby Mo yalue at thit address

) ﬂf\ru\,s m €

’ \A$¢. p‘"““() +° J'am.m.lly q.\llcwh COn‘l‘-nuu thoa'. on %c. h‘?

: ().'D areay s ;
int val;
int matrix[50][1007; S [
short llttlE[TO] [10]; val = matrix[3]1[7]; // get int value in row 3, column 7 of matrix

num = little[8][4]; // get short value in row 8, column 4 of little

‘ F‘.”' mul‘]“'(l;"‘éu$:0wul arcay yurap,d-e,rs , ou must ndicate Pt Ye (?Al'umdtr S a m:n.H‘J-'meu;.-.,w

Ofpay but wou can leave the gize of Be £t Jimension wn speci fied (Por geod general desisn)



' // a C constant definition: COLS is defined to be the value 100
‘ #define COLS (100)

/*
* Init_matrix: initializes the passed matrix elements to the
s product of their index values

* m: a 2D array (the column dimension must be 100)
*  rows: the number of rows in the matrix
& return: does not return a value
24
void init_matrix(int m[][COLS], int rows) {
int i, j;
for (i = 0; 1 < rows; i++) {
for (j = 0; j < COLS; j++) {
m{il[j]1 = i*];

int main(void) {
int matrix[50][COLS];
int bigger[90][COLS];

init_matrix(matrix, 50);
init_matrix(bigger, 90);

! int arr([3]11[4];

- 2D wreny in M@MOP}_

Address Memory Element

1230: [0][0]
1234: [o[1]
1238: [0][2] Row 0
1242: [013]
1246: [1][0]
1250: [1]01]
1254: [1][2] Row 1
1258: [113]
1262: [2][0]
1266: [2](1] Row 2
1270: [2][2]
1274: [2]13]




2D atrs of size

NxM  can be allocated 4 2 wcu,s:

1. Make a single call to malloc, allocating one large chunk of heap space to store all NxM array elements.

2. Make multiple calls to malloc, allocating an array of arrays. First, allocate a 1D array of N pointers to the element
type, with a 1D array of pointers for each row in the 2D array. Then, allocate N 1D arrays of size M to store the set of
column values for each row in the 2D array. Assign the addresses of each of these N arrays to the elements of the first

array of N pointers.

'm!'"nw) 1 :

‘-» me,mm,. eﬂ':c:e,n‘}'

L Compiler Hreats Pis as 1D army

L’ So dwblt iw)ex:ng Jw.s MOT work

b jugtead you could Wse LM +3] o jajex

b M s column dinensron
L L is row
L, ) 15 column

L) @: _In:*‘.ali‘a.'rb -

// access using [] notation:

/7
/7
/7
//

cannot use [i][j] syntax because the compiler has no idea where the
next row starts within this chunk of heap space, so the programmer
must explicitly add a function of row and column index values

(i*M+j) to map their 2D view of the space into the 1D chunk of memory

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

‘ W\l“wl) (l'

for (j = 0; j <M; j++) {

two_d_array[i*M + j] = 0;

b Shores Yhe artny S oan aremy of N AD aruys (one AP aecay

PG' C‘OWB

L, ?_e_tu;pgs N+2Z mallocl) culls (ana. Lr Yoe wtChy of U crtaes , N Bor e oo’ Columa ,.".,7,)

L Ehm“'s withn o tow are continuous , but elements are NoT Comunes Gerss rows of the AD arcey.

R Con use double Lp.,dld' imk‘m‘,,

N WMocatitm wad clement acess are less efficient Hie meth 2.

// the 2D array variable is declared to be ‘int **' (a pointer to an int *)

b @j Allocgﬁnj : // a dynamically allocated array of dynamically allocated int arrays

// (a pointer to pointers to ints)
int **two_d_array;
int i;

// allocate an array of N pointers to ints
// malloc returns the address of this array (a pointer to (int *)'s)
two_d_array = malloc(sizeof(int *) * N);

// for each row, malloc space for its column elements and add it to
// the array of arrays
for (i = 0; 1 < N; i++) {
// malloc space for row i's M column elements
two_d_array[i] = malloc(sizeof(int) * M);
¥



Diﬂgmn o(: ()D army in memw;-’

int **two_d_array;

0 1 N-1
two_d_array = malloc(sizeof(int *) * N); addrin | addrin addrin
for (i=0; i < N; i++) { heap heap heap

two_d array[i] = malloc(sizeof (int) * M);
}
o o o
[ I I
. N N N
main:
two_d_array:| addrin heap
2 2 z
- - -
Stack Heap

II " C

'fl‘tﬂ‘}‘p“ placeholders £, J:flerent nunber representsFiows !
L’ ” /- X“ > \\exﬂd!c:»ml

L« '/.o“ - octal

* Seanfl) Example
Scanf ("4 19", &x, 2y),

L L wvidual mpwt values must be  Seperated L, ot least ome whitespace

. 3&‘\'er() - rends value of next char B shin

'pwidmr(n-,“)fw:izs e vaue of myCh Yo Shiset

° FVW\C‘\'iUﬂS b (J/)anje c‘“p,w,pd' POQ( on n 'Pl‘e:

// to reset current position to beginning of file
void rewind(FILE *f);

rewind(infile);

// to move to a specific location in the file:
fseek(FILE *f, long offset, int whence);

fseek(f, 0, SEEK_SET); // seek to the beginning of the file
fseek(f, 3, SEEK_CUR); // seek 3 chars forward from the current position
fseek(f, -3, SEEK_END); // seek 3 chars back from the end of the file

character.



’ Da#@@/‘@a‘{’ G)lace,\ukk,/s Ln {scnd O o read From, pﬂles.‘

%[...] string, up to first character not in brackets

%[0123456789] would read in digits
%[N...] string, up to first character in brackets

%[A!n] would read everything up to a newline

bEx)

// read in a string consisting of only char values in the specified set (0-5)
// stops reading when. ..

// 20 chars have been read OR

// a character not in the set is reached OR

// the file stream reaches end-of-file (EOF)

fscanf(infile, "%20[012345]", array);

// read in a string, stop when reaching a punctuation mark from the set
fscanf(infile, "%[A.,:!;1", array);



Yzfa)M:) é Continued

‘ C. C,onS‘]'ﬁn"‘S‘-

#define N (20) // N: alias for the literal value 20
#define PI (3.14) // PI: alias for the literal value 3.14
#define NAME ("Sarita") // NAME: alias for the string literal "Sarita"

e C Swi}d/j S‘}n*}eman‘j-' switch (<expression>) {

case <literal value 1>:

<statements>;

break; // breaks out of switch statement body
case <literal value 2>:

<statements>;

break; // breaks out of switch statement body
default: // default label is optional

<statements>;

) A'\ evumemted Tupe is ey, b defne o §roug of relate) iMeser Constunts,
b ofden wsed with guitth shutemads.

: @ Defining

enum days_of_week { enum days_of_week {

SUN, // SUN will now be 0 SUN =1, // stgrt'the sequence at 1
MON, // MON will now be 1, and so on MON, // this is 2 (next value after 1)
TUES, // this is 3, and so on
TUES, WED
LIS, THUI,?S
THURS, FRI !
FRI !
! SAT
SAT
. Y
b
// an int because we are using scanf to assign its value
int val;
printf("enter a value between %d and %d: ", SUN, SAT);

scanf("%d", &val);

switch (val) {
case FRI:
printf("Orchestra practice today\n");
case MON:
case WED:
printf("PSYCH 101 and CS 231 today\n");
break;
case TUES:
case THURS:
printf("Math 311 and HIST 140 today\n");
break;
case SAT:
printf("Day off!\n");
break;
case SUN:
printf("Do weekly pre-readings\n");
break;
default:
printf("Error: %d is not a valid day\n", val);
I



’ enum class_year {
'—r~3pujﬁ‘(' 6Xamp|€$ . FIRST = 1,
SECOND,
JUNIOR,
SENIOR,
POSTGRAD
I

// classYr is an alias for enum class_year

typedef struct studentT
o L typedef enum class_year classYr;

char name[MAXNAME] ;

lassy 5 7/ lassYr t 11 for field t
;lzzz r zéar use classYr type alias for fie ype struct studentT {
gpa; char name [MAXNAME] ;
} studentT; . .
classYr year; // use classYr type alias for field type
float gpa;
}

// studentT is an alias for struct studentT
typedef struct studentT studentT;

// ull is an alias for unsigned long long
typedef unsigned long long ull;

int main(void) {

// declare variables using typedef type names
studentT class[MAXCLASS];

classYr yr;

ull num;

num = 123456789;

yr = JUNIOR;
strcpy(class[0].name, "Sarita");
class[0].year = SENIOR;
class[0].gpa = 3.75;

: CPMW}Mj

;’-- Prewu‘;xl&/‘ 3‘1‘&;)-’ eXpomJ; @€ processor Jditectives

« .
S\ao\,.r; immediate

$ gcc -E myprog.c
$ gcc -E myprog.c > out reswht—ofter

$ vim out s Shep

().. Corn‘,:ll Step: Gowrce Code b asum\o\~3

2 ‘
$ gcc -S myprog.c Show; immedinte
$ vim myprog.s reswlt after
s —Shep
g . “SSGWI%\? S*‘!,p . A‘SS&mbl}: ) Li‘\ﬂry Ll . L:“k:,l& g\-e_r, © Coeales exouwhble Qlc
1/-/$::—1c myprog.c : gcc myprog.c
\er ./a.out
*&‘4\" Gl ~ # disassemble functions in myprog.o with objdump:
Yo SVt ~ Sjobidunpidinyprozgic # disassemble functions in a.out with objdump:

s ey $ objdump -d a.out



‘De\oﬁj-.ﬁ w:H« GOR

-GDB users ‘\\,p:a.u'y set bmln[onb in Hgir (P royeams.

W»\t'l co“@‘“”&,u& 'H‘C "‘j‘ 'Plﬁ] +b CKLMCC d&bugﬁ.‘n,

$ gdb a.out
r“ﬂm‘ﬂ) 6ab ! (gdb) # the gdb command prompt

60 Mmon 3 JL COMMJm JS : Command Description
break Set a breakpoint
run Start program running from the beginning
cont Continue execution of the program until it hits a breakpoint
quit Quit the GDB session
next Allow program to execute the next line of C code and then pause it
step Allow program to execute the next line of C code; if the next line contains a function call, step into

the function and pause

list List C source code around pause point or specified point
print Print out the value of a program variable (or expression)
where Print the call stack

frame Move into the context of a specific stack frame

(gdb) break main

Breakpoint 1 at 0x8048436: file badprog.c, line 36.
The run command tells GDB to start the program:

(gdb) run
Starting program: ./a.out

If the program takes command line arguments, provide them after the run command (for example, run 100 200 would
run a.out with the command line arguments 100 and 200).

- \/\)\Il&;\ \’d-UM use /nex'}‘/ 0 \ivlc, will be J'nse\magé

L s is whee he @ostam Sheped , NoT Hhe line Hut was  €xecuted



c TP o Lhnchion cull is He lne b be execated , then ‘next’ Wl execute Phe enhre  funchion.

L‘{Ou Can Use ’S"’er\ “l’b g“er wh '“u. ‘GAICI;‘OK

’ y0u Can S& amne" Lrea)lfoiﬂ* OMJ ')"‘W use @n+ ‘]'D exewmte the pro50m + Aot pﬁn)','n'ln

‘-bm will be fmmy*ea’ aguis.

\

- 1F You are :)eH-mJ a Seaﬁm.h‘ . Gou Can USe He ‘run' the command.

b Ths wil allew ydb + poompt you ot the line of <eglult.

¢ Kewbourd shorteuts in GDHB'
L ’«' - 'P::w}'
L I!‘ﬂ ,jis{"

1 / \
L a' > pext

- Rlso Supperts b Completion

i :I:‘ J@p‘“’l (DDB CDMa,n(]S"’

'\/\elg

help <topic or command> Shows help available for topic or command

help breakpoints Shows help information about breakpoints
help print Shows help information about print command
e break
-

break <func-name> Set breakpoint at start of function <func-name>
break <line> Set breakpoint at line number <line>
break <filename:><line> Set breakpoint at <line> in file <filename>

break main Set breakpoint at beginning of main
break 13 Set breakpoint at line 13

break gofish.c:34  Set breakpoint at line 34 in gofish.c
break main.c:34 Set breakpoint at line 34 in main.c



° !:L/\V\
run <command line arguments>

run Run with no command line arguments
run 2 40 100 Run with 3 command line arguments: 2, 40, 100

- Step

step Execute next line (stepping into a function)
step <count> Executes next <count> lines of program code

step 10 Executes the next 10 lines (stepping into functions)

. nCK‘l' (exec«dvs entire funchion i Quaction is 44.1|¢J) g

next Execute the next line
next <count> Executes next <count> instructions
s unkil
until <line> Executes until hit line number <line>
* ):s‘"
list Lists next few lines of program source code
list <line> Lists lines around line number <line> of program
list <start> <end> Lists line numbers <start> through <end>
list <func-name> Lists lines around beginning of function <func-name>
list 30 100 List source code lines 30 to 100

“P{\ume (Nov:aj ith J:#trcn"' shck frame 6&4‘}8"5.)

frame <frame-num> Sets current stack frame to <frame-num>
info frame Show state about current stack frame

frame 3 Move into stack frame 3's context (0 is top frame)



delete

, eva\:lé,o’is-.L‘e innore

disable <bnums ...
enable <bnums ...
ignore <bpnum> <num>

delete <bpnum>

delete

clear <line>

clear <func-name>

info break

disable 3

ignore 2 5 Ignore
enable 3 Enable
delete 1 Delete
clear 124 Delete

s (ponditiom
Londivn

>
>

Cleur

.
.

Disable one or more breakpoints
Enable one or more breakpoints

the next <num> times it's hit

Delete breakpoint number <bpnum>

Deletes all breakpoints

Delete breakpoint at line <line>

Don't pause at breakpoint <bpnum>

Delete breakpoint at function <func-name>

List breakpoint info (including breakpoint bnums)
Disable breakpoint number 3
the next 5 times breakpoint 2 is hit
breakpoint number 3
breakpoint number 1
breakpoint at source code line 124

(sh:"m, at &eakpo‘ﬂfs o1ly when & Condition 1> Frue) &

condition <bpnum> <exp>

break 28
info break
Num Type

1

breakpoint

Sets breakpoint number <bpnum> to break
only when expression <exp> is true

Set breakpoint at line 28 (in function play)
Lists information about all breakpoints
Disp Enb Address

keep y

condition 1 (i > 1000)

print

p i
p 1+3

print
print/x
print/t
print/d
print/c
print

print/x
print/t
print/d
print/c
print (

<exp>

<exp>
<exp>
<exp>
<exp>
<exp>

(int)<exp>

123
123
0x1c
99
int)'c’

What
0x080483a3 in play at gofish.c:28

Set condition on breakpoint 1

Display the value of expression <exp>

print the
print the

Print
Print
Print
Print
Print
Print

Prints
Print

Prints
Prints
Prints

value
value
value
value
ASCII
value

0x7b

of the
of the
of the
of the

value of i
value of (i+3)

expression
expression
expression
expression

as
in
in
as

unsigned int
hexadecimal
binary
signed int

value of the expression
of the expression as unsigned int

1111011

28
'c
99



dcga\ ~

display <exp> Display value of <exp> at every breakpoint

display i
display array[i]

X (ex“'":"j Memory.  Similur h feirt bat mesprets urgunest as memary, address)

X <memory address expression>

x 0x5678 Examine the contents of memory location 0x5678
x ptr Examine the contents of memory that ptr points to
x &temp Can specify the address of a variable

(this command is equivalent to: print temp)

whatis

whatis <exp> Display the data type of an expression

whatis (x + 3.4) Displays: type = double

set

set <variable> = <exp> Sets variable <variable> to expression <exp>

set x = 123 * y Set var x's value to (123 * y)

help info Shows all the info options

help status Lists more info and show commands

info locals Shows local variables in current stack frame

info args Shows the argument variable of current stack frame
info break Shows breakpoints

info frame Shows information about the current stack frame
info registers Shows register values

info breakpoints Shows the status of all breakpoints



¢ Del’“mp "\)i""‘l. Va‘ar.‘nJ ..

- Va\g(‘fn) Joes ot Jeteek abaek memery acwss eprecs ot the samue 9m»mla,r.'17

ws 1F does with hea,, Mmemory, , aw) it does not detect memory access errors with global dutn

Ynenhorvr.

- Yo vigw  detalls of individul menory leghs , use the ' ”'\euk‘()neck‘-“’,(s\ or'l-;w\.

- Vulgf‘:n) outgut  prececdel 19\3 W=z Sempe== | on  ever, lie

) MUS'}' \Mlarin) errors and warnings have $e ‘fbllowiqj ‘R’M\u‘l’f
i- The ‘\"ux of error om Warning.

A Where Hhe crror oceured (& shek trae at e point in the @rogtam’s  execution when e error occurs)

3. Where )\eap Pemory aroun) the emor was allocated (uswv\ly Ne merony allocation relatsl + He error)

- Nalef: les

'Fﬂ"l Soa.' of makelfiles is to Compile whatever filgs need T be con.p.'led, bused on what hiles have

C)hOW1ﬂeJ'

- MakLle Suawl-axf

targets: prerequisites
command
command

command

The targets are file names, separated by spaces. Typically, there is only one per rule.

The commands are a series of steps typically used to make the target(s). These need to start with a tab character, not
spaces.

The prerequisites are also file names, separated by spaces. These files need to exist before the commands for the target
are run. These are also called dependencies

> MubeBles  use M to detecnme if <onetling needs tv be  cecompiled.



*Vurialles can only be shings

b Reberence :H’e"’ M.s:qa either 35.% or $0O.

Ulr“iY)D /r"\ah¢' will run the fies) cule bv, debanlt | 50 You Con do Heis!

all: one two three

one:

touch one
two:

touch two
three:

touch three

clean:
rm —f one two three

* When e ane Multiple +M3d-s for o cule e commands will rwn - eawch -\mrac}.

\ \
- e s avw awlomatic variable Wa¥ Contains Ne -l-w;,d name.

all: fl.o f2.0

fl.o f2.o0:
echo $@
# Equivalent to:
# fl.o:
# echo fl.o0
# f2.0:
# echo f2.0

. T\"‘" ikw’”()cu__d Searches your Plecystem fr nalching filenanes. (‘45‘44"'3 used tn o wildcan) fuming)

thing_wrong := *.0 # Don't do this! 'x' will not get expanded
thing_right := $(wildcard *.o0)

all: one two three four

# Fails, because $(thing_wrong) is the string "x.o"
one: $(thing_wrong)

# Stays as *x.0 if there are no files that match this pattern :(
two: *.0

# Works as you would expect! In this case, it does nothing.
three: $(thing_right)

# Same as rule three
four: $(wildcard *.0)

° ’—rlbéi :/( ‘WlllJt:tlrﬁ) Can l)e: \Aéiﬂ) ‘;4'

4. medthing : Natdes one o~ Moe chacuckers in o st (He makel, 1 called He stem)

()' Y‘CplaCl"‘ﬁ ' L‘\— Trabes .h‘C S‘)’eﬂn 'Hm‘l‘ Wwas (hhMeJ hm) Pc‘,luus -H.d' m a S+“-'Iﬂ3.

3./ s most often used in rule definthans owd in Some spectic functions.



. ﬂwﬁﬂqﬁc Var:ables ’
- V3@ = tuepet

" A\
. $7 2 all prereguisites pewer Ha, Farget
. g " all prequisites

1] \\

. T ‘F:r‘si- pre requis-te

* Iﬁya»h‘& \Voriables (_Can be use) by implick rules )
" C,Cn : {royrum for Conpilng C programs e bunlt is ce
- “CFLAGS"! Extra flags do gie o the C compiler

. "1 DFLAGS": B Plgs 4o give b compilers when Yhey are suppae) 1o involve e Linker.

° H()‘)'nﬁ ® “@“ QMPW a commomnd Wil ‘&‘}op s ﬁ"f‘l bf"‘_j PFMH’J

i, Cunaimg wihh "os" il wdd am @" behee cud line.



