The C Programming Language
Chapter 2

(material from Dr. Michael Lewis, William & Mary Computer Science)
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- |
Python vs. C vs. C++ vs. Java

Python [+ CH++ Java
return a value from a function return  same same same
type of functions not retuming a value void sameasC sameasC
value from implicit returns None

]
Functions

similar to those in Python
delimited with { } instead of indentation
needs a return type and types of parameters

int square(int n) /* Our first function. */

return n * n;

}

- |
Full Program

C code in file named square.c

cat che2/square.c
#include ¢stdio.h>
int square(int n) /* Our first function. */

return n * n;

int main(int argc, char **argv)

int n = 42;
printf(*%d**2 = %d\n", n, square(n));

return 8;

= |
Full Program
to run

gco ch@2/square.c

./a.out

42%*2 = 1764




|
Return Type

omitting the return type results in warning

cat -n ch@2/untyped_fun.c

oo(int n) /* No type declared for foo(). */

return n * n;

1
2
3
4}

ee e ensauntypad_fun.e
haz/untyped_fun, €111 uariog: type specifier missing, defaults to 'dnt') 150 C99 and later 4o not support depldcit dme [im

plicieine]
Fan(int u) /% M typk Seclared For fo(). *f

L warning generated.
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|
Parameter Type

omitting a parameter type also results in warning

<5 o chez/untyped_arg.c
Winclude <stdio.h>

int bar(n) /% W type declared for argument n. “f
‘ printf(“Xlu\n", sizeof(n));

, "

int main(woid)

C printf (3", bar(42.8));

13 return 8;
4}

D SRRy p———

—_________________________|
Swapping Values

does the following Python function work?

def swap (x, y)
X =y
y=x

how about this one?

def swap (x, y)
tmp = x
X =y
y = tmp

- |
Call by Value vs. Call by Reference

call by value
function gets a copy of the variable’s value
call by reference
function gets a pointer to the variable or object
allows changes to be permanent
in Python, depends on mutability of object

-]
Call by Value vs. Call by Reference

cat =n che2/call_by.py

1 # Illustration of call by value and call by reference in Python.
H

3 def foo(a, b):

4

5 ble] = a2

6

7 a=42

2 b= (1, 2, 3,4)

9

1@ print(f'before call to foo(): {a = }, {6 = }")
1

12 # a will be passed as call by value (a copy of a), while
13 # b will be passed as call by reference (b itself).
15 foo(a, b)

17 print(f'after call to foo(): {a =1}, {b=1}")

python3 ch@2/call by.py

b=1[1, 2, 3, 4]

before call to foo(): =
b = [42, 2, 3, 4]

after call to foo():

10

-]
Call by Value vs. Call by Reference

in C, default is call by value; pointers used for call by reference

cat -n che2/bad_suap.c

1 winclude <stdio.h>

2
> vola suapline m, dnt n)
P

5 it e

i

T e
[

s e tews

10 }

1

12 dnt madn(vaid)

14 fnt mom 42, 0o 54
15

16 printf(“before the call to swap(}: m = 3, n = %n", =, n);
w7

18 Jenpln, P1; 1% Only coples oF m, 0 are pRIM, f

15

20 printf(“after the call to swap(): m = %, n = %\n", m, n);
2

2 return 8;

EEINY

< chBa/bnd_sunp. ¢

Ja.out

before the call to suap(): m = 42, n = 5¢
after the call to mwap()i m = 42, n = 54

11
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Function Prototypes

like a function declaration or signature showing
function return type
function name
function parameter types
used for detecting mismatches in calls to function
often seen in header files
e.g., stdio.h contains a function prototype for printf
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Function Prototypes

St -0 chi2/protel.c

i #inelude cstdio.hr
2

3 int foa(dnt n}; /¢ Function pratatyps. */

H

5 int mainint arge, char *targy)

6

7 peAntf(azeed = %ant, foo(42));

8 retuen 8

5

1

11 it Fealint n)

1z

5 i€ (n > a2) ratuen n % g

16

15 J* 1F n <= 42 we kit the end of the Funceion and return nothing. ¢/
1}

scs chbzfprotol.c

chB2/protal.cii6id: warning: non-veld Function dues not return a value in all cantral paths [-Hreturn-type]

1 warning generated.
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Function Prototypes

here, function prototype is in different file from where it is
called
cat -n chez/protoza.c
#include ¢stdis.h>
int foa(int n); /* Function prototype. */
nt main(int argc, char **argy)

printF("2 + 2 = %d\a", foo(2));

1
2
3
4
5 is
& {
7
&  return 9;
9

}

cat -n chez/protazb.c

1 int foo(fleat n)
2 {
3
5

1

return m 4 n;

gec ch@2/protala.c ch@2/protols.c

.fa.out

242m0
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Function Prototypes

even better to place it in a header file, which is included
wherever needed
cat -n chaz/pratas.n
1 d0t foslint m); * Punction prototype. */
cat -n chez/protase.c
1 wineluge cstotons
wincauae “protod.n
ot medn(int ardc, chie tengv)

BRNLF("Z + 2 = Wn", Foo(2));

3
5 &
8 {
7
8 return 8
2

i

n ch8l/protedb.c
1 sinclude “protol.n”
3 int fealint n)
4 9{

s return n v n;
£}

Ecc chd2/protoda.c chid/protalb.c

fa.out

2e224
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Function Prototypes

if not included in file where function is defined (implemented),
the following may occur
[ —_
3 int foslink nl; /4 Fanstion prototype. +f
cat -n cho/prototi.c
vincluse “protos b

int main{int arge, char **argv)

Brinkf("z
[

2= %a\n", fool2));

¥

- emoz/protass.c
L 1% This function doss ot match She protatype uied in protuda.c 11
3 double fontdouste )
5

H

return n 4 0

€€ ChI2/prototn.c ChB2/protoRd.c

/a0t

24222
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Function Prototypes
including the header file exposes the error

ot -n ch2/protos.h
4 dnt fealink rl; /* Functlon pratotype. */
cat o erodipretoss.e
1 include <stdio.h>
#incluse “protos. n
int main(int args, char *targe)
i
Brirtf(*2 + 2 = San®, foa(2));
raturn &
ch#/protoss.c
sincluse “protos.n”
double foaldeutle n)

ratuen n 4 g

1

§56 chB2/grotoSa.c chA2/protest.c
chB2/protosh.ci3i8s srror: conflicting types for “foo®
dovsle foo(double n)

chea/pratos.
int feoint

note: previous declaration is here
* Functisn prototypa. *f

1 error generated.
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Returning Multiple Values

in both Python and C, each function can return only one data
item
this item, however, can be a collection
in Python, for instance, this collection can be a tuple
in C, for instance, this collection can be a struct
so, there are workarounds to return multiple data values
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The void Type

if a function does not return a value, its return type is void
cat -n ch@2/voidl.c
1 #include <stdioc.h>
; void foo(int n)
: printf("n**2 = %d\n", n * n);
6
also use void to indicate a function has no input arguments
cat -n ch@2/void2.c
1 #include <stdio.h>
void hello_world(veid)

3
4
5 printf("hello, world!\n");
6

19

-
The void Type

the compiler should detect misuse with void

cat -0 chazsuolda.c
t wineluse cseaia s

weta voa()

print#(“hella, warldlin®);

¥ void barFlont 5)

Last = - Faa();

1 ety = fant);
2

Bee o enazsuoda.e

Float y « Fas(x);

€NBZ/VOAM.E1111111 errar i nLTIaLiTiNg "FIOATT VAT S expression of incospatible type “weis”
Float y = foal

20

|
The static Storage Class

static variables are persistent
two types
outside any function: like a global variable, but only to this source file

inside a function: retain their value from call to call

21

- |
The static Storage Class

st -n chez/static.c
#include <stdio.h>

static int n = 42; /* Initialized to 42 at compile time. */
vaid foo(vaid)

printf("static int n: &d\nin", n);

BE AR AR

18 veid bar(int a}
1

12 static dntms ey /¢ Initislized to @ st compile time. */
@ f (=) {

)

17 printf(“static int m: % (local to function)in”, m};

18 printf("static int n: Xd (global to File)imn®, n);

21 int main(vaid)

23 printf(“static int n: %9 (gloval ta file)imin®, )

3 fon();

7 bar(aa);

238 bar(s4);
29 ban(ss),

I return 8;
}

22

- |
The static Storage Class

./a.out
static int n: 42 (global to file)
static int n: 42

static int m: 42 (local to function)
static int n: 42 (global to file)

static int m: 42 (local to function)
static int n: 42 (global to file)

static int m: 42 (local to function)
static int n: 42 (global to file)

23
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