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CRrASH COURSE IN C

BRIEF SYNOPSIS OF C

SECOND EDITION

THE

PROGRAMMING
LANGUAGE

BRIAN W KERNIGHAN
DENNIS M.RITCHIE

PRENTICE HALL SOFTWARE SERIES

)

Authoritative reference, i.e.
“the C bible”

Also known as the K&R
standard

All major language elements
well explained

Certain style issues included

Online via the URL given
below
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, LANGUAGE SPECS

A2.4 Keywords
The following identifiers are reserved for use as keywords, and may not be used @ Rather com pact |anguage’

herwise:
otherwise just 32 keywords

auto double int struct

break else long switch o GreateSt Strength:
case enum register typedef memory centric

char extern return union . .

const float short unsigned programming, 1.€.
continue for signed void .

default goto sizeof volatile pomters

d i static  while @ Well received in HPC

Some implementations also reserve the words fortran and asm. .
The keywords const, signed, and volatile are new with the ANsi stand- o Long hlStOl’y. a|l’eady 50"’_
ard; enum and wvoid are new since the first edition, but in common use; . .
entry, formerly reserved but never used, is no longer reserved. years a nd sti 1l going

strong
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CRASH COURSE IN C CONT.

BRIEF SYNOPsIS OF C, FUNCTIONS CONCEPT

C is all about functions

#include <stdio.h>
int main()
int i;
i=5;
myfunc(i);
printf("hello world %d \n", i);

return 0;

}
void myfunc(int j)

i=i+5
return;
}
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BRIEF SYNOPsIS OF C, FUNCTIONS CONCEPT

One function C is all about functions
must be named

main, this is
Where a” starts #include <stdio.h>
and all ends NS s ()

{

int i;

i=5;

myfunc(i);

printf("hello world %d \n", i);
return 0;

}
void myfunc(int j)
i=it+5

return;

}
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BRIEF SYNOPsIS OF C, FUNCTIONS CONCEPT

One function C is all about functions
must be named

main, this is
Where a” starts #include <stdio.h>
and all ends NS s ()

1 {

Function body GBE

i=5;

H myfunc(i);
enC|osed 0o printf("hello world %d \n", i);
curly brackets

return 0;

\ }
void myfunc(int j)
i=it+5

return;

}
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BRIEF SYNOPsIS OF C, FUNCTIONS CONCEPT

One function C is all about functions
must be named

main, this is
Where a” starts #include <stdio.h>
and all ends NS s ()

1 {

Function body L

i myfunc(i);
enC|osed in printf("hello world %d \n", i);
cu rly brackets ; return 0;
Calling another \{Ioid myfunc(int j)
function named i=i+5

. return;

myfunc provid- }

ing an integer
value
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BRIEF SYNOPsIS OF C, FUNCTIONS CONCEPT

One function C is all about functions
must be named

main, this is
Where a” starts #include <stdio.h>
and all ends NS s ()

1 {

Function body GBE

i=5;

H myfunc(i);
enC|osed 0o printf("hello world %d \n", i);

cu rly brackets ; return 0;
Calhng another \{loid myfunc(int j) ¢—
function named i=i+5

. return;
myfunc provid- }

ing an integer
value

Receives int
value 5 for arg
j, adds 5 and
returns control
to the calling
function, main
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BRIEF SYNOPsIS OF C, FUNCTIONS CONCEPT

One function C is all about functions

must be named -
Calling a stan-

dard function
to print text to
the terminal

main, this is
where all starts [ SRR PPPOUPP PP
and all ends N\ int main()

1 {

int i;

Function body s
enclosed in onc();

printf("hello world %d \n", i); Receives int
curly brackets e 0; value 5 for arg
Calling another AR j, adds 5 and
function named i=i+5 returns control

return;

to the calling
function, main

myfunc provid- [
ing an integer

value
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BRIEF SyNopsis OF C, DATA TYPES

4 basic types
int, float, double, char

modifiers: long/short, unsigned/signed

e 6 6 ¢

variables need to be declared, ie made one of the available
types

@ when functions return a value, the name of the function must
be prefixed with the type, for example int main()... when
returning 0

@ void is a special type, actually the undefined type
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BRIEF SYNOPSIS OF C, OPERATORS
@ Arithmetic Op: + — %/ % (modulo division, 7 % 3 =1

@ Relational Op: < > <= >= == | = (true is not 0 which
is false) && (logical and) || (logical or)

@ Bitwise Op: & (bitwise AND, 110&010 = 010)
| (bitwise inclusive OR, 110/010 = 110)
" (bitwise exclusive OR, 110°010 = 100)
<< (bit shift to the left)
>> (bit shift to the right)
~ (all 0 become 1 and vice versa)

@ Assignment Op: i += 2 means, i =i + 2, such condensed
forms exist for all arithmetic and bitwise Ops, i++, --j
(increment/decrement Ops)

@ TernaryOp: z=(a>b)?a:b

— https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan Dennis_M.Ritchie_2nc

PRACE TrAINING EVENT, DEC 10-11, 2020 — CUDA 4 DUMMIES

/| IENNA
B CIENTIFIC
[HLUSTER


https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nd_Ed_

CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, IF THEN ELSE

Conditional branches

int main()
double a, b, ¢, d;
a = (double) 5;
b = (double) 25;
c = (double) 15;
if (a >b) {
d = (double) 10;

else if (a <c) {
d = (double) 100;

else {

d = (double) 0;

return 0;
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BRIEF SYNOPSIS OF C, IF THEN ELSE

Conditional branches

Casting to a
certain type vt oo ()

by pl’eﬁXing in ¢ double a, b, c, d;
parentheses

a = (double) 5;
b = (double) 25;
c = (double) 15;
if (a >b) {
d = (double) 10;

else if (a <c) {
d = (double) 100;

else {

d = (double) 0;

return 0;
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BRIEF SYNOPSIS OF C, IF THEN ELSE

Conditional branches

Casting to a
certain type vt oo ()

by pl’eﬁXing in ¢ double a, b, c, d;
parentheses

a = (double) 5;
b = (double) 25;
c = (double) 15;
if (a >b) {
d = (double) 10;

If condition is
true, i.e. not

0, then execute e s

d = (double) 100;

the following llse{
part in { } d = (double) 0;
return 0;
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BRIEF SYNOPSIS OF C, IF THEN ELSE

Conditional branches Additional con-

. ditions to quer
Casting to a query

certain type vt oo ()

by pl’eﬁXing in ¢ double a, b, c, d;
parentheses

when previous
have not been
met

a = (double) 5;
b = (double) 25;
c = (double) 15;
if (a >b) {
d = (double) 10;

If condition is
true, i.e. not

0, then execute e s

d = (double) 100;

the following llse{
part in { } d = (double) 0;
return 0;
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BRIEF SYNOPSIS OF C, IF THEN ELSE

Conditional branches Additional con-

. ditions to quer
Casting to a query

certain type vt oo ()

by pl’eﬁXing in ¢ double a, b, c, d;
parentheses

when previous
have not been
met

a = (double) 5;
b = (double) 25; Default branch

c = (double) 15;
if nothing has

If condition is if(@a>b) {
0 d = (double) 10;
true, 1.e. not

- matched up to
else if (a <c) {

0, then execute d = (double) 100; this point

the following llse{

part in { } d = (double) 0;

return 0;
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BRIEF SYNOPSIS OF C, IF THEN ELSE

Conditional branches Additional con-

. ditions to quer
Casting to a query

certain type vt oo ()

by pl’eﬁXing in ¢ double a, b, c, d;
parentheses

when previous
have not been
met

a = (double) 5;
b = (double) 25; Default branch

c = (double) 15;
if nothing has

If condition is if(@a>b) {
. d = (double) 10;
true, 1.e. not } ) matched up to
else if (a <c) {
0, then execute d =M this point
the following i.se{ - .
st ) . d = (double) 0; Continuation

— following { }
return 0; .
branches is al-

ways from here
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BRIEF SYNOPSIS OF C, SWITCH CASE

Multi-way decision

int main()

int month;
char *calendar_month;

month = (int) 2;
switch (month) {
case 1:
calendar_month = "january"’;
break;
case 2:
calendar_month = "february";
break;
case 3:
calendar_month = "march";
break;

default:
calendar_month = "none"';
break;

printf("'%s\n", calendar_month);

return 0;
}
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BRIEF SYNOPSIS OF C, SWITCH CASE

. Multi-way decision
Declaring a int main()
{

string variable

int month;
\> char *calendar_month;

month = (int) 2;
switch (month) {
case 1:
calendar_month = "january";
break;
case 2:
calendar_month = "february";
break;
case 3:
calendar_month = "march";
break;

default:
calendar_month = "none"';
break;

printf("'%s\n", calendar_month);

return 0;
}
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BRIEF SYNOPSIS OF C, SWITCH CASE

. Multi-way decision
Declaring a int main()
{

string variable

int month;
\> char *calendar_month;

Probing inte- D = (i) 2
—— switch (month) {

gel’s I case 1:
calendar_month = "january";
break;

case 2:
calendar_month = "february";
break;

case 3:
calendar_month = "march";
break;

default:
calendar_month = "none"';
break;

printf("'%s\n", calendar_month);

return 0;
}
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BRIEF SYNOPSIS OF C, SWITCH CASE

. Multi-way decision
Declaring a int main()
{

string variable

int month;
\> char *calendar_month;

Probing inte- D = (i) 2
—— switch (month) {

gers ! case 1:
calendar_month = "january";
If month preck:
case 2:
eqUaIS 3 then calendar_month = "february"’;
break;
do the corre- IR dLlES
] calendar_month = "march";
sponding sec- ek
tion, could be default:
calendar_month = "none"';

a { } break;

printf("'%s\n", calendar_month);

return 0;

}
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BRIEF SYNOPSIS OF C, SWITCH CASE

: Multi-way decision The break is im-
Declaring abI i{nt main() portant to con-
Stl’ing variable int month; 2 2

\> char *calendar_month; t|nUe dlreCtly af_
Probing inte- month = (int) 2; ter switch-closing
—— switch (month) {
gers ! case 1: }
calendar_m = "january"';
If month preck:
case 2:
eqUaIS 3 then calendar_month = "february"’;
break;
do the corre- IR dLlES

] calendar_month = "march";
sponding sec- ek
tion, could be default:

calendar_month = "none"';

a { } break;

printf("'%s\n", calendar_month);

return 0;
}

— https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nc

PRACE TrAINING EVENT, DEC 10-11, 2020 — CUDA 4 DUMMIES



https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nd_Ed_

CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, SWITCH CASE

: Multi-way decision The break is im-
Declaring abI i{nt main() portant to con-
string variable i : : :

g — :;:a:‘n"?cnatltvndar_month; tinue dlreCtly af_
Probing inte- month = (int) 2; ter switch-closing

—— switch (month) {
gers | case 1: }
calendar_m = "january"';
If month preek:
case 2:

equals 3 then calendar_month = "february"; Default branch
do the corre- IR dLlES if nothing has

] calendar_month = "march";
sponding sec- bfeak/ matched up to
tion, could be default: this point

calendar_month = "none"';

a { } break;

printf("'%s\n", calendar_month);

return 0;
}
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BRIEF SYNOPSIS OF C, FOR LOOP

Standard loop construct

int main()

int i;
float a[100];

for (i = 0; i <100; i++) {
a[i] = (float) i;

printf("%f\n", a[33]);

return 0;
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BRIEF SYNOPSIS OF C, FOR LOOP

Standard loop construct

Declaring an

array of 100
ﬂoats int main()
{

int i;
float a[100];

for (i = 0; i <100; i++) {
a[i] = (float) i;

printf("%f\n", a[33]);

return 0;
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BRIEF SYNOPSIS OF C, FOR LOOP

Standard loop construct

Declaring an

array of 100
ﬂoats int main()
{

int i;

Iteratively in- float a[100];
crementing i for (i = 0; i <100; i++) {

from 0 to 99 Al =
printf("%f\n", a[33]);

and executing
the section be-
tween { and }
V these i

return 0;
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BRIEF SYNOPSIS OF C, FOR LOOP

Standard loop construct

Declaring an

array of 100
ﬂoats int main()
{

Could be an-

other for... or
int i;

Iteratively in- float a[100]; even multiple

crementing i for (i = 0; <109;M for... — nested
from 0 to 99 y A= (et loops

printf("%f\n", a[33]);

and executing
the section be-
tween { and }
V these i

return 0;
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BRIEF SYNOPSIS OF C, FOR LOOP

Standard loop construct

Declaring an

array of 100
ﬂoats int main()
{

int i;

Iteratively in- float a[100];

crementing i for (i = 0; i <100;M
a[i] = (float) i;
}

from 0 to 99

printf("%f\n", a[33]);

and executing
the section be-
tween { and }
V these i

return 0;

Could be an-

other for... or
even multiple
. — nested

Array elements
start from O !
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BRIEF SYNOPSIS OF C, WHILE LOOP

Alternatives with while

int main() int main()
int i; inti
float a[100]; float a[100];
i=0; i=0;
while (i <100) { do {
a[i] = (float) i; a[i] = (float) i;
i++; i++;
} } while (i <100);
printf("%f\n", a[33]); printf("%f\n", a[33]);
return 0; return 0;
} }
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, WHILE LOOP

Alternatives with while

Condition
queried in the
int main() beginning int main()
int i; inti
float a[100]; float a[100];
i=0; i=0;
while (i <100) { do {
a[i] = (float) i; a[i] = (float) i;
i+4; i++;
} } while (i <100);
printf("%f\n", a[33]); printf("%f\n", a[33]);
return 0; return 0;
} }
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, WHILE LOOP

Alternatives with while

Condition
queried in the
int main() beginning int main()
int i; int i; .
float a[100]; float a[100]; Condition
i=0 i=0 queried at the
while (i <100) { do {
a[i] = (float) i; a[i] = (float) i; end
i+4; i++;
1 } while (i <100);
printf("%f\n", a[33]); printf("%f\n", a[33]);
return 0; return 0;
} }
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, WHILE LOOP

Alternatives with while

Condition
queried in the
int main() beginning int main()
int i; int i; ong
float a[100]; float a[100]; Condition
i=0 i=0 queried at the
while (i <100) { do {
a[i] = (float) i; a[i] = (float) i; end
i+4; i++;
} } while (i <100);
printf("%f\n", a[33]); printf("%f\n", a[33]);
return 0; n X return 0;
} Section in between }

{ } may never be
executed
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, WHILE LOOP

Alternatives with while

Condition
queried in the
int main() beginning int main()
int i; int i; ono
float a[100]; float a[100]; Condition
i=0 i=0 queried at the
while (i <100) { do {
a[i] = (float) i; a[i] = (float) i; end
i+4; i++;

} } while (i <100);
printf("%f\n", a[33]); printf("%f\n", a[33]);

return 0; return 0;

} Section in between

{ } may never be
executed

Section in between {
} executed at least
once !
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS

RAM

Address Content
0x9080abcc34de194b bee7 0408 dSe7 0408
sqrt_of _pi <-—» 1‘1;:7 0408 h0e6 0408
0x9080abcc34de1949 Obe8 0408 1ae8 0408
0x9080abcc34del948 f0e7 0408 ffe7 0408
0x9080abcc34del947 b0e6 0408 9ee7 0408
0x9080abcc34del946 b0e6 0408 b0e6 0408
0x9080abcc3dde1945 c31a 07de d135 a3b6
0x9080abcc34del944 a5bh9 12be 683a 140
0x9080abcc34del943 f6b0 0dc9 ba78 53fd
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS

Say we had declared

variable RAM

Address Content

0x9080abce34de194b bee7 0408 d5e7 0408

double sqrt_of_ pi;

sqrt_of_pi =-—»

ede7 0408 b0e6 0408
1.77.

0x9080abce34de1949 0Obe8 0408 1ae8 0408

0x9080abcc34de1948 f0e7 0408 ffe7 0408

0x9080abcc34de1947 b0e6 0408 9ee7 0408

0x9080abcc34de1946 b0e6 0408 b0e6 0408

0x9080abcc34de1945 c31a 07de d135 a3b6

0x9080abcc34de1944 a5bh9 12be 683a f140

0x9080abcc34de1943 f6b0 0dc9 ba78 53fd
|
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS

Say we had declared

variable RAM

Address Content

0x9080abce34de194b bee7 0408 d5e7 0408

. ede7 0408 b0e6 0408
sqrt_of_pi 177
0x9080abcc34de1949 Obe8 0408 1ae8 0408

T h en a cer- 0x9080abcc34de1948 | f0e7 0408 ffe7 0408
ta I na d d ress I n 0x9080abcc34de1947 | b0e6 0408 9ee7 0408

0x9080abcc34de1946 b0e6 0408 b0e6 0408

double sqrt_of_ pi;

memory is con-

0x9080abcc34de1945 c31a 07de d135 a3b6

nected to variable
sqrt_of_pi

0x9080abcc34de1944 a5bh9 12be 683a f140

0x9080abcc34de1943 f6b0 0dc9 ba78 53fd

|

— https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nc

PRACE TrAINING EVENT, DEC 10-11, 2020 — CUDA 4 DUMMIES



https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nd_Ed_

CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS

Say we had declared At assignment,
variable RAM sqrt_of_pi =

Address Content 1.77245385090551602;

double sqrt_of_ pi;

0x9080abce34de194b bee7 0408 d5e7 0408 t h e con te n t I S gett I n g
sqrt_of_Pl 1‘;;:7 0408 boe6 0408 d efl n ed
: 0x9080abcc34de1949 0Obe8 0408 1ae8 0408

5 0x9080abcc34de1948 | f0e7 0408 ffe7 0408
Then a cer

ta I na d d ress I n 0x9080abcc34de1947 | b0e6 0408 9ee7 0408
memory i s con- 0x9080abcc34de1946 | bOe6 0408 b0e6 0408

0x9080abcc34de1945 c31a 07de d135 a3b6

nected to variable
sqrt_of_pi

0x9080abcc34de1944 a5bh9 12be 683a f140

0x9080abcc34de1943 f6b0 0dc9 ba78 53fd

|
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS

Say we had declared At assignment,

variable RAM sqrt_of_pi =

. Address Content :
double sqrt_of_pi; 1.77245385090551602;
0x9080abcc34de194b bee7 0408 dSe7 0408 t h e CO n te n t |S gettl n g
sqrt_of_pi 1?:7 0408 boe6 0408 defl ned
: 0x9080abcc34de1949 Obe8 0408 1ae8 0408

Then a cer- 0x9080abcc34de1948 | £0e7 0408 ffe7 0408 All further usage of
tain address in 0x9080abce34de1947 | b0e6 0408 9ee7 0408 variable sqrt_of_pi
memory is con- 0x9080abcc34de1946 | b0e6 0408 bOes 0408 will refer to this con-

0x9080abcc34de1945 c31a 07de d135 a3b6

nected to variable
sqrt_of_pi

tent, which can be
modified in case

0x9080abcc34de1944 a5bh9 12be 683a f140

0x9080abcc34de1943 f6b0 0dc9 ba78 53fd

|
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS CONT.

RAM

Address Content

0x9080abcc34de194b bee7 0408 dSe7 0408

: ede7 0408 b0e6 0408
sqrt_of_pi =-—>» a4 7724

0x9080abec34de1949 0be8 0408 1ae8 0408

0x9080abcc34de1948 f0e7 0408 ffe7 0408

ptr —— P 0x9080abcc34del947  [0x9080 abee 3dde 194a

0x9080abcc34de1946 b0e6 0408 b0e6 0408

0x9080abcc34del1945 c31a 07de d135 a3b6

0x9080abcc34del1944 a5b9 12be 683a f140

0x9080abcc34de1943 f6b0 0dc9 ba78 53fd
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS CONT.

The content of vari-

R-AM ables could also be

Address Content

addresses |

0x9080abcc34de194b bee7 0408 dSe7 0408

: ede7 0408 b0e6 0408
sqrt_of_pi =-—>» a4 7724

0x9080abec34de1949 0be8 0408 1ae8 0408

0x9080abcc34de1948 f0e7 0408 ffe7 0408

ptr P 0x9080abcc34de1947  |0x9080 abee 34de 194a

0x9080abcc34de1946 b0e6 0408 b0e6 0408

0x9080abcc34del1945 c31a 07de d135 a3b6

0x9080abcc34del1944 a5b9 12be 683a f140

0x9080abcc34de1943 f6b0 0dc9 ba78 53fd
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS CONT.

The content of vari-

R-AM ables could also be

Address Content

addresses |

0x9080abcc34de194b bee7 0408 dSe7 0408

: ede7 0408 b0e6 0408
sqrt_of_pi =-—>» a4 7724

0x9080abec34de1949 0be8 0408 1ae8 0408

0x9080abcc34de1948 f0e7 0408 ffe7 0408

0x9080abcc34del947  [0x9080 abee 34de 194a

0x9080abec34de1946 | boe6 0408 boes 0408
Such variables are 0x9080abec34de1945 | c31a 07de d135 a3b6
pointers, their decla- 0x9080abce34de1944 | asb9 12be 683a f140
rations are, e. g. 0x9080abec34de1943 | f6b0 0dc9 ba78 53d
double *ptr;
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, POINTERS CONT.

The content of vari-

R-AM ables could also be

Address Content I
P o dresses |
0x9080abcc34de194b | bee7 0408 dse7 0408
sqrt_of_pi > sa [ 7 0408 boes o408
0x9080abcc34de1949 | ObeS 0408 1ae8 0408 T h e * ist h e d e I’ef—
0x9080abcc34de1948 | f0e7 0408 fle7 0408 erence opera tor
0x9080abcc34de1947  [0x9080 abce 34de 194 meanin g, look u p at
S . 0x9080abcc34de1946 | b0e6 0408 boes 0408 that address and re-
uch variables are 0x9080abcc34de1945 | c31a 07de d135 a3b6 . "
. . trieve correspondlng
pol nters, their decla- 0x9080abce34de1944 | asb9 12be 683a f140
. content from there,
rations are, e. g. 0x9080abcc34de1943 | f6b0 0dc9 ba78 53td

1.77245385090551602
in our example

double *ptr;
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CRASH COURSE IN C CONT.

BRIEF SyNoOPSIS OF C, POINTERS CONT.

@ The other important operator for pointers is &, the address

)

operator, so in our example at some point someone must have
said ptr = &sqrt_of_pi;

There is also pointer arithmetic ! For example, *(ptr + 1)
would refer to the value stored in the element following
sqrt_of_pi

Because of pointer arithmetic there is full equivalence between
arrays and pointers; the name of an array is itself already a
pointer to the Oth item of that array

For example, a[0] = 2; a[l] = 3; a[2] = 4; a[3] =5...

a = &al0]; thus *(a + 0) = a[0] = 2; or *(a + 2) = a[2] = 4;
Because an array is a consecutive sequence of elements, all we
need is the pointer to the Oth element
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, (DYNAMIC/STATIC) MEMORY ALLOCATION

2 Forms of memory allocation

#include <stdio.h> #include <stdio.h>
int main() int main()
int i; int i;
float a[10]; float *a;
for (i =0;i < 10; i++) { a = (float *) malloc(10 * sizeof(float));
a[i] = (float) i; for (i =0;i < 10; i++) {
} //similarly: *(a 4 i) = (float) i;
printf("'%d%f\n", 5, a[5]); a[i] = (float) i;
printf("%d%f\n", 5, *(a + 5)); }
printf("%d%f\n", 5, a[5]);
return 0; printf("%d%f\n", 5, *(a + 5));
} free(a);
return 0;
}
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, (DYNAMIC/STATIC) MEMORY ALLOCATION

2 Forms of memory allocation

Static alloca-

#include <stdio.h> tion Of array #include <stdio.h>
i{nt main() a []Y 10 ﬂoats int main()
{
int i; int i;
float a[10]; float *a;
for (i =0;i < 10; i++) { a = (float *) malloc(10 * sizeof(float));
a[i] = (float) i; for (i =0;i < 10; i++) {
} //similarly: *(a 4 i) = (float) i;
printf("'%d%f\n", 5, a[5]); a[i] = (float) i;
printf("%d%f\n", 5, *(a + 5)); }
printf("%d%f\n", 5, a[5]);
return 0; printf("%d%f\n", 5, *(a + 5));
} free(a);
return 0;
}
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, (DYNAMIC/STATIC) MEMORY ALLOCATION

2 Forms of memory allocation

Static alloca- Dynamic al-
#include <stdio.h> tion of array #include <stdio.h> location via
int main() a[], 10 floats s o) pointer and
Ut U malloc()

float a[10]; float
for (i =0;i < 10; i++) { a = (float *) malloc(10 * sizeof(float));
a[i] = (float) i; for (i =0;i < 10; i++) {

} //similarly: *(a 4 i) = (float) i;
printf("'%d%f\n", 5, a[5]); a[i] = (float) i;
printf("%d%f\n", 5, *(a + 5)); }

printf("%d%f\n", 5, a[5]);
return 0; printf("%d%f\n", 5, *(a + 5));

} free(a);
return 0;
}
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, (DYNAMIC/STATIC) MEMORY ALLOCATION

2 Forms of memory allocation

Static alloca- Dynamic al-
#include <stdio.h> tion of array #include <stdio.h> location via
int main() a[], 10 floats s o) pointer and
Ut s malloc()
float a[10]; float

for (i=0; i < 10; i++) { a = (float *) malloc(10 * sizeof(float));

a[i] = (float) i; for (i =0;i < 10; i++) {
} \ //similarly: *(a + i) = (float) i;
printf("'%d%f\n", 5, a[5]); a[i] = (float) i;
printf("%d%f\n", 5, *(a + 5)); Identical 7

printf("%d%f\n", 5, a[5]);

return 0; be_ printf("%d%f\n", 5, *(a + 5));
} : free(a);
haviour
return 0;
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, CALL BY VALUE

Causing permanent changes in the calling function

#include <stdio.h> #include <stdio.h>
int main() int main()
int i, j; int i, j;
i=0; i=0;
i=L i=L
swap(i, j); swap(&i, &j);
printf("'%d%d\n", i, j); printf("%d%d\n", i, j);
return 0; return 0;
¥ }
void swap(int a, int b) void swap(int *a, int *b)
int tmpa; int tmpa;
tmpa = a; tmpa = *a;
a=b; *a = *b;
b = tmpa; *b = *tmpa;
return; return;
} }
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, CALL BY VALUE

Causing permanent changes in the calling function

#include <stdio.h> “Ca” by Value” #include <stdio.h>
i{nt main() will copy i=-a i{nt main()
int i, j; and j=b it i, j;
i=0; i=0;
i=L j=1;
swap(i, j); swap(&i, &j);
printf("'%d%d\n", i, j); printf("%d%d\n", i, j);
return 0; return 0;
¥ }
void swap(int a, int b) void swap(int *a, int *b)
int tmpa; int tmpa;
tmpa = a; tmpa = *a;
a=h; gal=Rtb’
b = tmpa; *b = *tmpa;
return; return;
} }
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, CALL BY VALUE

Causing permanent changes in the calling function

#include <stdio.h> “Ca” by Value” #include <stdio.h>
i{nt main() will copy i=-a i{nt main()
int i, j and j=b int i J
i=0;
; i=L
swap(i, j); swap(&i, &j);
printf("'%d%d\n", i, j); printf("'%d%d\n", i, j);
return 0; return 0;
¥ }
void swap(int a, int b) void swap(int *a, int *b)
int tmpa; int tmpa;
o a,b properly swapped o
a=h; gal=Rtb’
i but then dropped +h = Yonpa:
after return — no
return; return;
¥ change in i,j
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, CALL BY VALUE

Causing permanent changes in the calling function

#include <stdio.h> “Ca” by Value” #include <stdio.h> Copy|ng ad_

int main() will copy i=a [EEEEZN dresses will do
it i, and j=b 20 the trick
j -1 j =1
swap(i, j); swap(&i, &j);

printf("'%d%d\n", i, j);

return 0;

¥ }

void swap(int a, int b)

printf("%d%d\n", i, j);

return 0;

void swap(int *a, int *b)

int tmpa; int tmpa;
o a,b properly swapped o
a=b; *a = *b;
i but then dropped +h = Yonpa:
_ after return — no
return; return;
¥ change in i,j ¥
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, CALL BY VALUE

Causing permanent changes in the calling function

#include <stdio.h> “Ca” by Value” #include <stdio.h> Copy|ng ad_
int main() will copy i=a ine main) dresses will do
it i, and j=b 20 the trick
1=0; r=4u
ji=1 =13
swap(i, j); swap(&i, &j);
printf("'%d%d\n", i, j); printf("'%d%d\n", i, j);
return 0; return 0;
} }
void swap(int a, int b) void swap(int *a, int *b)
int tmpa; int tmpa; H H
. a,b properly swapped tpa Working with
a=h; *3 = *b; .
i but then dropped +h = Yonpa: pointers causes
) after return — no i permanent change
return; return;
¥ change in i,j ¥ in calling function
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, STRUCTURES

@ struct point {
float x;
float y;
declares a structure with two members, x and y i.e. some
more complex data type

@ To declare variables of that type, say for example
struct point ptl, pt2;
so the name tag 'point’ can be used to save writing of the
entire block enclosed in { } at multiple later locations

@ For access to a member we need the member operator, .
xdist = pt2.x - ptl.x;

@ Can be nested, e.g. screen.ptl.y

— https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nc
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, STRUCTURES CONT.

@ Usually struct definitions are combined with typedef, where
for example,
typedef int MyType
creates a second name for the int type that afterwards may be
used in identical manner, e.g. MyType a; would declare a
variable of type int, hence for structures
typedef struct point {
float x;
float v;
} point
creates a new type name for the 'point’ structure that can be
used further on like
point ptl, pt2;
rectangle(point lwr_crnr, point uppr_crnr) ...

— https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan_Dennis_M.Ritchie_2nc
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, STRUCTURES CONT.

@ Pointers to structures are frequently used, for example given
the 'point’ structure had been typedef-established as shown
point *p
declares a pointer to a 'point’ data type and
p = &lwr_crnr;
initializes the pointer and
(*p)x =55
would assign the value 5.5 to the x-member of lwr_crnr
@ Here the parentheses are crucial, because the precedence of
the member operator (.) is higher than that of the
dereference operator (*)

@ A synonymous way to access structure members is,
p->x = 5.5

which is commonly us
— https://www.academia.edu/3778 778/The C_Programming_Language_by_Brian_W.Kernighan Dennis_M.Ritchie_2nc
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, MACROS & GLOBAL PARAMETERS

@  F£define N 100
can be used in the initial section of a program to set up
parameters that are used identically in all subparts of the
program (clean and quick change when modified)

@ Many of the

#include <something.h>

found in the initial section of a program do setup such
parameter definitions

@ Similarly, macros can be introduced, e.g.
#define MAX(a,b) (((a)>(b))?(a):(b))
which are usually very efficient at execution (parentheses
recommended !)

— https://www.academia.edu/37784778/The_C_Programming_Language_by_Brian_W.Kernighan Dennis_M.Ritchie_2nc
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CRASH COURSE IN C CONT.

BRIEF SYNOPSIS OF C, ENUM

@ In case a releated sequence of parameters should be defined it
is often preferred to use 'enum’ rather than a long list of
#define parameterQ ... #define parameterNNN

@ Also defined outside any function in the intial section of the
program, e.g.
enum day {SUNDAY, MONDAY, TUESDAY,
WEDNESDAY, THURSDAY, FRIDAY, SATURDAY};
sets up a list of int parameters autonomously, SUNDAY = 0,
MONDAY = 1, TUESDAY = 2...

@ Integer assignments may be overruled by the programmer

@ Inside functions, variables must be declared like,
enum day MyDay;
and can be used like,
WEDNESDAY;

MyDay =
— https: //wwx acadgmia . edu/37784778/The_C_Proéramming_Language_by_Brian_W .Kernighan_Dennis_M.Ritchie_2nc
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