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C Standard Library Functions
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C Standard Library Functions (2)
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naufozsanlawerit azdasda Wi
(Function Prototype) h)

* finsnzwazlslwsanlxaiing (Function Name)

° uARWINTWA arguments azls1e (Parameter)

* Data Type maaﬁ’agaﬁdaﬂé’mﬂua:ls (Return Type)
* uaazWonsuriminfiazls (Function Description)

* WoriZuitw 9 aglu header file [uu uazaz@as include
header file #9na12 laa& General Syntax Ao

#include <header-file-name>
#include <stdio.h>
#include <math.h>
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Mathematical Library Functions

Table 6.1 Mathematica Arguments )ns (require the math.h header file)

Prototype
double fabs(double)

Description

Returns the absolute value of its double-
precision argument. (Note, the function int
abs (int) is defined in the stdlib.h
header file.)

Returns a floating-point value that is the
smallest integer that is greater than or equal
to its argument value.

Returns a floating-point value that is the
largest integer that is less than or equal to its
argument value.

Returns the remainder of its first argument
divided by its second argument.

Returns e raised to its double-precision
argument.

Returns the natural logarithm (base e) of its
argument.

Return Type Function Name

double ceil (double)

double floor(double)

double fmod(double, double)

double exp (double)

double log({double)

Function Prototype

Function Prototype: n13Usenmansnzw Usznauaae

* Return DataType: iiauszniaiwsnsuazdetayailszianlvm
naus RS en1zWenz 15w int, float, double, void (laiAnen
Ta9)

* Function Name: tNaidszn1asanensis

® Argument / Input Parameters: Walsen@nvzds i'faga
azlsuazilszinnluwiing wnldidszaranaluilondn

returnDataType functionName(datatypes argument);
double pow(double x, double y);
int rand();
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Mathematical Library Functions (2)

Table 6.1 Mathematical Library Functions (require the math.h header file) (continued)

Prototype
double sgrt (double)
double pow(double, double)

Description

Returns the square root of its argument.
Returns its first argument raised to the power
of its second argument.

Returns the sine of its argument. The
argument must be in radians.

Returns the cosine of its argument. The
argument must be in radians.

Returns the tangent of its argument. The
argument must be in radians.

Returns the angle (in radians) whose sine is
the argument.

Returns the angle (in radians) whose cosine is
the argument.

Returns the angle (in radians) whose tangent
is the argument.

Returns the angle (in radians) whose tangent
is the first argument divided by the second
argument.

double sin(double)

double cos (double)

double tan (double)

double asin(double)

double acos(double)

double atan(double)

double atan2(double, double)

double

logl0 (double)

Returns the common logarithm (base 10) of
its argument.
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double sinh(double) Returns the hyperbolic sine of its argument.
double cosh(double) Returns the hyperbolic cosine of its argument.
double tanh(double) Returns the hyperbolic tangent of its

argument.




Character Processing Functions

Table 6.2 Character Functions (require the header file ctype.h)

Prototype
int isalnum(int)

Description

Returns a non-0 number if the
argument is a letter or a digit;
otherwise it returns a 0.

Returns a non-0 number if the
argument is a letter; otherwise, it
returns 0.

Returns a non-0 number if the
argument is a control argument;
otherwise, it returns 0.

Returns a non-0 number if the
argument is a digit (0-9); otherwise,
it returns 0.

Returns a non-0 value if the
argument is a printable character
other than a space; otherwise it
returns a 0.

Returns a non-0 number if the
argument is lowercase; otherwise, it
returns 0.

Example
isalnum('9"');

int isalpha(int) isalpha('a')

int iscntrl(int) iscntrl('a')

int isdigit(int) isdigit('a')

int isgraph(int) isgraph('@')

int islower(int) islower('a')
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User-Defined Functions
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Conversion Functions

Table 6.3 String Conversion Functions (require the header file stdlib.h)

Prototype®
int atoi(string)

Description

Converts an ASCII string to an integer.
Conversion stops at the first noninteger
character.

Converts an ASCII string to a double-
precision number. Conversion stops at
the first character that cannot be
interpreted as a double.

Converts an integer to an ASCII string.
The space allocated for the returned
string must be large enough for the
converted value.

Example
atoi("1234")

double
atof (string)

atof ("12.34")

string itoa(int) itoa(l234)
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User-Defined Functions

Temperature Conversion Pseudocode
® Input Temp in Fahrenheit
¢ Calculate Celsius from ¢ = (5/9) * (f- 32)

® Display Result in Celsius

12
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Temperature Conversion Revisited

#include <stdio.h>
#tinclude <stdlib.h>
// ﬁaanﬂiﬁﬁ”ﬁamswmsl.l.ﬂaaqquﬁmnaamﬂn‘mvlam‘l.?]%mmmim%ﬂa
int main(){
double temp_f;
double temp_c;

temp_f = 60;
I temp_c = (5.0/9.0) * (temp_f - 32); I
printf("%.2f degree F is degree %.2f C\n", temp_f, temp_c);
return 0;
}
#include <stdio.h>
. . 1 & o
#include <stdlib.h> damwilaluns SanWensn
double convertFtoC(double fahrenheit){  ——=——r AR nIATWIH

return (5.0/9.0) * (fahrenheit - 32);

}

int main() {
double temp_f = 60;
printf("%.2f degree F is degree %.2f C\n", temp_f, convertFtoC(temp_f));
return 0;
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Function Definition (2)

* 1591818190279 Function Definition 13naw #30 %#ad
main() Worz

* $131219 Function Definition Faul)luWsnzwdw (Nested

Function Name Arguments
4 N

N\
double convertFtoC(double fahrenheit)

functions are not permitted)

Return Type

Function header

{
Function body return (5.0/9.0) * (fahrenheit - 32);

P d

Return
Statement A First Book of ANSI C, Fourth Edition 15
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Function Definition

° MBgNVaINInT® Usznauniy 2 dmuan Ae
* Function header Usznauaag
* Return Type NM%#A data type VoINAANSVDININTW 1IN Lal
seanauliszyin void
* Function Name fwnue Zawsnzw dmsuisenlsomn
¢ Arguments/input parameters ﬁ%tlﬂiﬁﬁaﬂ&hﬁaﬁﬂﬂﬁdﬁﬁu

. [ o o Aq v [
* Function body U3znauale gaasnidlszatanadaya uas
o & A Y1 1w [ v YA ¥ & a o
Adsi IadeandayanavlddedisanlaWenign vndinnsnmue

return type)
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Function Placement

* Tun1wn ¢ 1ilalzaauds nIaarasiila 9 9eA0INN1S
U5zn"¢ (Declare) Naw 179

* Taaldsunsavan azagluwain Warizu main()

* nmadaunsnzndasla 9 aursanslanvasnenzwly
nNow main() #3999 main() e
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Function Placement (2) Function Placement (3) [ #:#erotowee

° Before main() ° After main() \

® . ‘19' ' . . I T S | #tinclude <stdio.h> #tinclude <stdio.h>
#1N219 function LI@8@N18 main () function 3tuaasdl #include <stdlib.hs #include <stdlib.h>
ﬂ'l?ﬂi&ﬂ']ﬁ Function Prototype double convertFtoC(double fahrenheit){ double convertFtoC(double -Fahrenheit)‘;
double local_temp_C; int main(){
N . vlvl v . local_temp_C = (5.9/9.0) * double temp_f;
Function Prototype @a13aydseznidalilananaw main() (fahrenheit - 32); double temp_c;
. . return local_temp_C; temp_f = 60; i A
wazlw main () function ) —- e~ P- ’ Taidi;
preprocessor directives Tht maIn()1 temp_c = conver function header
symbolic constants double temp_f; printf("%.2f degree F is
function prototypes can be placed here double temp_c; %.2f C\n", temp_f, temp_c);
int main() temp_f = 60; return 0;
Not { }
Recommended £functionprototypes—can be placed here temp_c = convertFtoC(temp_f); double convertFtoC(double fahrenheit){
iable decl £ . printf("%.2f degree F is degree double local_temp_C;
variable declaratlions; %.2f C\n", temp_f, temp_c); local_temp_C = (5.0/9.0) *
other executable statements; return 0; (fahrenheit - 32);
return value; } return local_temp_C;
} }
A First Book of ANSI C, Fourth Edition 17 1s

Function Types Calling a Function

_ Sample Function Prototype ° §1310LAD3 Parameter ﬁattﬂsﬁgndalﬂﬁumsﬁﬂn

6 o

Taisinnssuan uazlaisinnsAnan void functionName() Wonan

OR 1 L

. . . €A 6 (% (Y 1 a e
No Argument — No Return void functionName(void) ° 913NUNNG Argument @AUUINITVAT MNWIINLADIN
Anssue lldn1sanan void functionName(int a) AINIGTNAIAU l
With Argument — No Return \]
: : o ) _ void findMax(int a, float b){

Taifin135uan An1sawan int functionName() ...

OR
No Argument — Return int functionName(void) } )
A e A A . : i main(){
ANIISUAT NN1TAKRAI int functlonName(lnt a) int a=3;
With Argument — Return float average = 5.5;

findMax(a,average);
}
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Calling a Function (2)

@) 1 1 o

Pass by value: ilunsdsarvasdayaznldlulenizn

A € o T Y [~3 [ 7 %) a
Wasnzusuadayavziiuadaya 3 luaaudlsi
Uszmaliluauuas arguments muaInLzaIBDAT
d912nan

[ 1 1 o 1

Pass by reference Lil#n1389AN Aunib koA
gasaudsianldulensu (Later in 204112)
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Function Stubs

Stubs Aa Wonzualiuse laalunisidawllsunsa o

= Y 6 o U = 1
IBHWBATLIIN IFINBNIATHIA FINIIDLD A
Function Body Nua@nsuamaudslinsrnsay wazvinly
‘[ﬂmnwﬁ'\a'mazi'maugmi NaNINISYLRFEINNIT
ANHIBD I (temporary substitute for yet-to-be-developed

code)

float findMax(float x, float y)

{
printf("In findMax()\n");
printf("The value of x is %f\n", x);
printf("The value of x is %f\n ", y);
return ;

} A First Book of ANSI C, Fourth Edition 23
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Calling a Function (3)

The variable
firstnum
firstnum
e A value
@
o
s}
B
®
=
L The variable
1] secnum
= stored in secnum
@ o )
o 3 A value
g
)
=
ko)
k @
/

findMax(firstnum, secnum):

\ 4

Send the Send the
value to value to
findMax( ) findMax{ )

Figure 6.3 findMax () receives values
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Returning a Value return

ﬁﬁﬁ%ﬂﬁdﬁfﬂﬁﬁﬂ1i return ﬁa‘ﬁ@ﬁ‘ﬁ’%ﬁﬁ’muﬂ return
type B datatype A9 ) (1351‘3 void)

* ANFINAUITADIA Data type asanufUszni1@lilu Function

Definition LLtaz Function Prototype

o v

* fds return az@asdsingludiuwas Function Body

o & ¥ A

o o [~ o o
* @ return azfluadsganiafiviorwluiendu

A function can receive many values

o Wonzuainrvadsanaulatiegs 1 a1

LR

Only one value can

A First Book of ANSI be directly returned
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Returning a Value (2) Example of Function findMax()

 iEansassanaulugilas expression la asdnss
01 #include <stdio.h>
L_gz int findMax(int a, int b); //function prototype
37 int main(){

return (expression); //or

return expression; 04 int x, y;
o5 printf("Enter x:");scanf("%d",&x);
. e 4 . —a v 06 printf("Enter y:");scanf("%d",&y);
° maanaunag"lugﬂwm expression %zgmmaaamfuum‘lﬁag o7 printf("Max value is: %d",l-FindMax(x,y)); //function call
a o A v A o . 08 return 0;
Tusduvuifiganursedayafitinua 31w Function Header 0 }
1 H 1 1 % o H 6 o 3 9 5 s 3
Line nawfiszasanauludegiisSanlaWenzn 1‘; int ‘ic;'(“a"‘:;’)‘(l“t a, int b){ //function header
° FINArARITEANTEIIAD KA NLLaIA12a4A Lk expression 12 return a; .
u 13 else //function body
[ 1 o 6 @ ~ Y -~ 1 [~ Aa Enter x:43
padanaansitwllananaianisnsala waziduldaanie 14 return b; Enter y:23
[ o . 15} L3
Bayafinnua linselal Max value is: 43
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Example of Function (2) convertFtoC Common Programming Errors

01 #include <stdio.h> Input degree in Fahrenheit :34 o Aot a ¢a L

02 #include <stdlib.hs 34.00 degree F is degree 1.11 C AIATNNIINLADINA Data type (Passing incorrect data types)
| @3 void convertFtoC(double fahrenheit); | InPut degree in Fahrenheit :54 * lailadszn1@Prototype nawn13t3anlzanw (Omitting a called

94 int main(){ 54.00 degree F is degree 12.22 C ]

o5 float temp_f =0; Input degree in Fahrenheit :66 function’s prototype)

— =% : ]
06 66.00 degree Y s degree-la'ag ¢ *Td;n Function Header (Terminating a function’s header line
. Input degree in Fahrenheit :-1 ’ g
o7 while (temp_f !=-1){ with a semicolon)
08 printf("“Input degree in Fahrenheit :"); .
wosgen = a 1 .
09 scanf("%f", &temp_f); ° anilszn e Datatype 20901NNNNA 1w&@"% Function Header
i I=- . . . .

10 if(temp_fi=-1) (Forgetting to include a data type for each parameter listed in a

11 convertFtoC(temp_f); . .

12 } function’s header line)

. 1 A 4 ¥ . .

ii ) return ©; * Return @AM data type 91n711szn @y (Returning a different

15 void convertFtoC(double fahrenheit){ data type from a function than the data type specified in the

16 double local_temp_C; function’s header line)

17 local_temp_C = (5.0/9.0) * (fahrenheit - 32);

18 printf("%.2f degree F is degree %.2f C\n", fahrenheit, local_temp_C);

19 }
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Common Compiler Errors

Error

Typical Unix-based Compiler
Error Message

Typical Windows-
based Compiler
Error Message

Terminating a function’s
header line with a
semicolon.

(8) Syntax error

error: missing
function header
(old-style formal
list?)

Passing the incorrect num-
ber of parameters into a

(E) Missing argument (s)

error C2660:
function does not

possible missing ';' or
"

Note that each parameter of
the function will generate the
following error:

(8) Undeclared
identifier

function. take .. arguments
Not having a function (S) Syntax error: error: identifier
prototype. not found, even

with argument-
dependent lookup
error C2365:
redefinition;
previous
definition was a
' formerly unknown
identifier’

Changing the data types of
the parameters between
the prototype and the
function header.

(s) Redeclaration of ..
differs from previous
declaration

(I) The data type of
parameter differs from
the previous type

error: unresclved
external symbol
referenced in
function

fatal error:
unresolved
externals

Summary
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Predefined function

6 o o 1 1
° ﬁﬂﬂ‘ﬁ%i%ﬂ'liﬂ'ld'l%lﬁqu‘l’l'ldﬂ'ldElEI'I\T LBWNIY

ANBITBN I AAFAIFANS N133UAT n15udadan
. £ @
#131350%1 60210 Standard Library (2% C-

Compiler Ltﬁiazéﬁ)

* Tagn1sidanlaWenauinidn Standard Library 11
A29%111115 include header file

* lunistaanltenaostaands-suaraauils 1vase
nunan1suszn1@lin Function Prototype
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Common Compiler Errors (2)

Error

Typical Unix-based Compiler
Error Message

Typical Windows-
based Compiler
Error Message

Forgetting to separate the
parameters in the function
header with a comma.

(2) Syntax error:
possible missing ') ' or
', '? Redeclaration of
doit differs from
previous declaration on
line 3 of "Filename.c"
(I) Redeclaration of
doit has a different
number of fixed
parameters than the
previous declaration (&)
Undeclared identifier b

error: syntax
error : argument
should be
preceded by ',

Using a function name that
is a reserved syntax word.

(8) Redeclaration of
function differs from
previous declaration

error: identifier
not found, even
with argument-
dependent loockup

A First Book of ANSI C, Fourth Edition

Summary (2)

User Defined Function

4 1 [ 1
* Imaudslaywmaaniudgn g Taaluans
[3 6 L = o ~
Amuananzw aasdin1sszysduuuauilsi

SULDN wazddIaan (Argument and Return Type)
* Twnsidanenzu aasdinisdseniansnzw
nawn1sisanly
* WWanWenzwdas A nawis main()
* 11521 Function Prototype 13na main()
auWnzwlIRania main()
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