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Introduction to C Functions

° Wanamn ﬁam'i'i'm'im?;mﬁﬂﬁ:\aﬁﬁmﬁﬁﬁmwwﬁﬁ'mﬁ'u
. ﬁnnséﬁ%aqwﬁﬂﬁ'ﬁ Bo13unI13eWnEH (Function Name)
* Tagluwns3enldew azsuniwendondndoNenamn

* 1 printf(); scanf(); pow(x,y); viwen
* Wongulun1sa ¢ udvaanii 2 Yszinn lawn

* Wonnua1A3g14289N181 (Standard Library Functions)

* Nonguiidiiaullunsuas1aiag (User-Defined Functions)

A First Book of ANSI C, Fourth Edition

204111: Fundamentals of Computer Science
I ]

® Introduction to C Function

® Prototype and Definition
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¢ C Standard Library Functions

® Function Prototype
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C Standard Library Functions
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Wornzuanasgmwuasniu C \uwlsdsuiesoaladiaan
Tdsunsaladanlydem

Tﬂmgmﬁ'lé’f'oﬁtﬁwnﬂaztﬁﬂmwaoﬁoﬁﬁ% axgninulilu
header file (*.h) AaNAaVININZH

° 1% stdio.h, stdlib.h, math.h, string.h Lﬁ%é’fu
Twn1915anFe 1w 390098013 include header TW@naw
N3 LB HNIA T 9

Standard Library: & 15 header files

¢ http://lwww.tutorialspoint.com/c_standard_library/
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Function Prototype

Function Prototype: n13dsenansnzw Usznauaae

* Return DataType: iiauszniaiwsnsuazdetoyailszianlvm
naua ARG en1zWenzw 15w int, float, double, void (laiAnan
la9)

* Function Name: tia1lsen1@aBawIn T

¢ Argument / Input Parameters: Wadszni@nvzd ﬁ'aga
azlsuazilszinnluwiing wnlididszaranalunenzmn

returnDataType functionName(datatypes argument);
double pow(double x, double y);
int rand();

A First Book of ANSI C, Fourth Edition

C Standard Library Functions (2)

L

naufoz3anlaWorn azdasdas Wi
(Function Prototype) Ao

* finsnzwazlslaiSanlaiing (Function Name)

° uaarWINTwa arguments azls1i19 (Parameter)

* Data Type maaﬁaa&aﬁéané’u vuazls (Return Type)
* uaazWonsuriminfiazls (Function Description)

* WorZuitn  aglu header file lwk uazaz@as include
header file @3na17 laad General Syntax D)

#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)

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.

Returns the common logarithm (base 10) of
its argument.

Prototype
double fabs(double)

Return Type Function Name

double ceil (double)

double floor(double)

double fmod(double, double)

double exp (double)

double log(double)

double logl0(double)
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Mathematical Library Functions (2) Character Processing Functions

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

Table 6.1 Mathematical Library Functions (require the math.h header file) (continued) Prototype Description Example
Prototype Description int isalnum(int) Returns a non-0 number if the isalnum('9");
double sgrt (double) Returns the square root of its argument. argument is a letter or a digit;
double pow (double, double) Returns its first argument raised to the power otherwise it returns a 0.

of its second argument. int isalpha(int) Returns a non-0 number if the isalpha('a')
double sin(double) Returns the sine of its argument. The argument is a letter; otherwise, it
argumenthmust be inf radians. - returns 0.
double cos (double) Returns the cosine of its argument. The . - 2 N . . A
argument must be in radians. int iscntrl(int) gretﬁmgnat riwsoan ((:)mr:;gwlb:rr Er:]g?]t' isentrl('a')
double tan (double) Returns the tangent of its argument. The t% . it ret 0 g '
argument must be in radians. S ain. vz, U sl s W
double asin(double) Returns the angle (in radians) whose sine is int isdigit(int) Returns a Uon'ol number if the . isdigit('a')
the argument. argument is a digit (0-9); otherwise,
double acos (double) Returns the angle (in radians) whose cosine is it returns 0.
the argument. . . int isgraph(int) Returns a non-0 value if the isgraph('@"')
double atan(double) Betﬁms the angle (in radians) whose tangent argument is a printable character
I 102 el : other than a space; otherwise it
double atan2 (double, double) Returns the angle (in radians) whose tangent
. ! o returns a 0.
is the first argument divided by the second - - - : -
argument. int islower(int) Returns a non-0 number if the islower('a')
double sinh(double) Returns the hyperbolic sine of its argument. argument is lowercase; otherwise, it
double cosh (double) Returns the hyperbolic cosine of its argument. returns 0.
double tanh (double) Returns the hyperbolic tangent of its 9 10
argument. A First Book of ANSI C, Fourth Edition

Conversion Functions Topics

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

Prototype® Description Example °

int atoi (string) Converts an ASCII string to an integer. atoi ("1234")
Conversion stops at the first noninteger °
character.

double Converts an ASCII string to a double- atof ("12.34") °

atof (string) precision number. Conversion stops at
the first character that cannot be . .
interpreted as a double. ¢ User-defined Function toiulusins.ios

string itoa(int) Converts an integer to an ASCII string. itoa(1234) C
The space allocated for the returned ® Function Placing )
string must be large enough for the . :
converted value. ® Calling a Function

® Returning a Value

A First Book of ANSI C, Fourth Edition 11 12
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User-Defined Functions
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Temperature Conversion Revisited

#include <stdio.h>
#tinclude <stdlib.h>

k% [ a ¢ @ =
// @29N1TEINIAY mmﬂaaqquumnaamv\lmuvlamﬂ%aam LAl as
int main(){

double temp_f;

double temp_c;

temp_f = 60;
| temp_c = (5.0/9.0) * (temp_f - 32);
printf("%.2f degree F is degree %.2f C\n", temp_f, temp_c);

return 0;

}

#include <stdio.h>
#include <stdlib.h>

1% w1 SanWengw

AWIT MIATNIDE

double convertFtoC(double fahrenheit){ —_

return ( / ) * (fahrenheit - )s
}
int main() {
double temp_f = H
printf("%.2f degree F is degree %.2f C\n", temp_f, convertFtoC(temp_f));
return 0;
} 15

204111: Fundamentals of Computer Science

User-Defined Functions

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

® Display Result in Celsius

A First Book of ANSI C, Fourth Edition 14

Function Definition

o A 6 o v 1 [ -~
° mMBgNVaININT® Usznauniy 2 dmnan Ae
- U
° Function header U3znaunag
* Return Type N%#A data type VoINAANSVININTW 1IN Lal
seanauliszyan void
* Function Name n%iwa Zawenzw d1Asutsanlzom
® Arguments/input parameters aauilsnaasldiiiasuniensm

. [ o o Aq v [
* Function body Usznausig gaaaeiildlszaianatoys uas
o & A Y1 1w [ v YA ¥ & o a °
Adsi IadeandayanavlddedisanlaWenign ndinnsimue
return type)
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Function Definition (2)

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

* $131219 Function Definition Fanl)luWenzwdw (Nested

functions are not permitted)

Return Type Function Name Arguments
4 N

{

P d

N\
Function header double convertFtoC(double fahrenheit)

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

Return
Statement A First Book of ANSI C, Fourth Edition
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Function Placement (2)

1 o @
° %1121 function 13@an18 main () function Fndwaoed
n13U32n1é Function Prototype

* Function Prototype dansadsemdalilananan main()

wazl main () function
preprocessor directives

symbolic constants

17

function prototypes can be placed here

int main()
Not {

variable declarations;
other executable statements;
return value;

}

A First Book of ANSI C, Fourth Edition

Recommended function—prototypes—can-be placed-here

19
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Function Placement

* Tunwn € 1lalzaauls nsaarasiila 9 azAaIin1g
U5zn"¢ (Declare) Naw 179

* Taaldsunsavan azagluwain Warizu main()

* nadisuisnzndasla 9 aursanslanvasnenzwly
nNow main() ®ID%A9 main() e

A First Book of ANSI C, Fourth Edition 18
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Function Placement (3) [ #:#prtowee

° Before main() ° After main() \

#tinclude <stdio.h> #tinclude <stdio.h> \\\
#tinclude <stdlib.h> t#tinclude <stdlib.h>
double convertFtoC(double fahrenheit){ double convertFtoC(double fahrenheit)ﬁ
double local_temp_C; int main(){
local_temp_C = (5.0/9.0) * double temp_f;
(fahrenheit - 32); double temp_c; i
return local_temp_C; temp_f = 60; Taidd; n
} .
int main(){ temp_c = conver function header

double temp_f; printf("%.2f degree F is

double temp_c; %.2f C\n", temp_f, temp_c);
temp_f = 60; return 0;
}
temp_c = convertFtoC(temp_f); double convertFtoC(double fahrenheit){
printf("%.2f degree F is degree double local_temp_C;
%.2f C\n", temp_f, temp_c); local_temp_C = (5.0/9.0) *
return 0; (fahrenheit - 32);
} return local_temp_C;
}

20



Function Types

1 > 1 1 =] 1
Taisinnssuan uazlaisinnsAnan
No Argument — No Return
= Q 1 1 =] 1
An133uan laidinnsAwan
With Argument — No Return

1 Q 1 = =~ 1
Taifin135uan An1sawan
No Argument — Return
S et 1 ~ =~ 1
ANIIILAT ANT1TAKAI
With Argument — Return

void functionName()
OR
void functionName(void)

void functionName(int a)

int functionName()
OR
int functionName(void)

int functionName(int a)

A First Book of ANSI C, Fourth Edition

Calling a Function (2)

[ T o
* Pass by value: ilunsdsarvasdayazn bl lulenzu

{ o o 1 [ 1 (% {
Wasnzusuadayavziiuadaya 3 luaaulsi

Uszmaliluauuas arguments muaInLzaIBDAT

1 L
@Il

[ 1 1 ° 1
° Pass by reference ti#n1389@1 Aunib koA

vasandszn U uWengn (Later)

A First Book of ANSI C, Fourth Edition
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Calling a Function

=

* W191ALaa3 Parameter Gaudsfignasluiunisiian
Wz

fAa 6 o A o 1 a &
° 219N NG Argument MudInNIva INNIINLADIN

AINIANNAIAL

void findMax(int a, float b){

}

main(){

int a=3;

float average = 5.5;
findMax(a,aveqage);

22
204111: Fundamentals of Computer Science
Calling a Function (3)
The variable
firstnum
‘: firstnum > -
= Avalue
o
i=)
(7]
]
=
g The variable
1] secnum
= stored in secnum |
® ) o
0] 2 A value
g
]
E=
kol
V]
FAN
findMax(firstnum, secnum):
v’  J
Send the Send the
value to value to
findMax( ) findMax{ )
Figure 6.3 findMax () receives values
24
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Function Stubs Returning a Value return
* Stubs Aa Wanzwatiuse laslunisideullsunsa e °* S MIUNINTUNANT return AaWIRTWANIKUA return
IWURWBNITI YN IZIRNINTWUED F101TaLDawdEIN type L1lw datatype 619 ¢ (lailz void)
Function Body Nuansuamaudslinsrnsay wazvinly o AfidonauazdDed Data type asorufidlsznalil Function
lusunsarinowageaaysol nawiin1sidgwaannis Definition Waz Function Prototype
ATNIHD I (temporary substitute for yet-to-be-developed * @1ds return azé’aoﬂsmgimhuwaa Function Body
code) * @19 return %Lﬁuﬁﬁéﬁaqﬂﬁﬂﬂﬁﬁﬂaﬁu‘luﬁaﬁfu
float findMax(float x, float y) ¢ o R «  Alunction can receive many velues
{ ® ﬂbﬂ%%ﬂ1ﬂﬁiﬂﬁ0ﬂﬂﬂ&ﬂlﬂtﬂﬂd1 A1
printf("In findMax()\n"); Lﬁqﬁﬁb
printf("The value of x is %f\n", x);
printf("The value of x is %f\n ", y); I 1
return 3
} A First Book of ANSI C, Fourth cition 25 AFirst Book of ANS B
Returning a Value (2) Example of Function findMax ()

i@ sassanaulugilas expression ta asAnss
01 #include <stdio.h>
02 int findMax(int a, int b); //function prototype

return (expression); //or 03 int main(){
return expression; 04 int x, y;
05 printf("Enter x:");scanf("%d",&x);
L e 4 .- —a o 06 printf(“"Enter y:");scanf("%d",&y);
® maonaunag"l%gﬂwaa expression %zgmmaaamfuum‘lﬁag o7 printf("Max value is: %d",l-FindMax(x,y)); //function call
a o A W A o . 08 return 9;
Tusduuuifiganursedayafininua 31w Function Header 0 }
1 H 1 1 [ C% { 6 o 3 3 3 3 3
Line nawfiszasanauludesiisSanlaWenzn ig int ‘ic;’(‘:":;’)‘(lnt a, int b){ //function header
° F9NEABITLANTTIIAD NasNuaIA1Tana L expression 2 return a; .
a 13 else //function body
[ 1 o ¢ @ ~ Y -~ 1 [~ Aa Enter x:43
uaranaansilwllaanaianismiala uaznduldaazia 14 return b; Enter y:23
[ { o % 1 15 } ) s .
Bayafitnua linsela Max value is: 43

A First Book of ANSI C, Fourth Edition 27
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Example of Function (2) convertFtoC

91 #include <stdio.h> Input degree in Fahrenheit :34
92 #include <stdlib.h> 34.00 degree F is degree 1.11 C
|03 void convertFtoC(double fahrenheit); | IPPut degree in Fahrenheit :54
94 int main(){ 54.00 degree F is degree 12.22 C
Input degree in Fahrenheit :66

gz float temp_f =0; 66.00 degree F is degree.18.89 c
07 while (temp_f 1=-1){ Input degree in Fahrenheit :-1
08 printf("Input degree in Fahrenheit :");

09 scanf("%f", &temp_f);

10 if(temp_f!=-1)

11 convertFtoC(temp_f);

12 }

13 return 0;

14 }

15 void convertFtoC(double fahrenheit){

16 double local_temp_C;

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 }

A First Book of ANSI C, Fourth Edition 23

Common Compiler Errors

Error Typical Unix-based Compiler | Typical Windows-
Error Message based Compiler
Error M ge

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

error C2660:
function does not

Terminating a function’s
header line with a
semicolon.

Passing the incorrect num-
ber of parameters into a

(E) Missing argument (s)

function. take .. arguments
Not having a function (S) Syntax error: error: identifier
prototype. possible missing ';' or not found, even
L with argument-
Note that each parameter of dependent lookup
the function will generate the error C2365:
following error: redefinition;
(8) Undeclared previous
identifier definition was a
' formerly unknown
identifier’
Changing the data types of | (s) Redeclaration of .. error: unresolved
the parameters between differs from previous external symbol
the prototype and the declaration referenced in

function header. (I) The data type of function
parameter differs from fatal error:
the previous type unresolved
externals

A First Book of ANSI C, Fourth Edition 31

Common Programming Errors

° §IATN1IINLAIAA Data type (Passing incorrect data types)

° vL:lﬂ@’ffihzfl’lco'lPrototype fnawn13eunlHew (Omitting a called
function’s prototype)

14 : 91 Function Header (Terminating a function’s header line
with a semicolon)

* Axu1lvzn"e Datatype 28381 LAWA bbd2% Function Header
(Forgetting to include a data type for each parameter listed in a
function’s header line)

* Return AH® data type nndsznaly (Returning a different
data type from a function than the data type specified in the
function’s header line)

A First Book of ANSI C, Fourth Edition 30

Common Compiler Errors (2)

Error Typical Unix-based Compiler
Error Message

Typical Windows-
based Compiler
Error Message

Forgetting to separate the (S) sSyntax error: error: syntax
parameters in the function | possible missing ')' or error : argument
header with a comma. ', '? Redeclaration of should be

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
Using a function name that | (s) Redeclaration of

is a reserved syntax word. function differs from
previous declaration

preceded by ',

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

A First Book of ANSI C, Fourth Edition 32
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Predefined function

* WINZ®lbNITNIIRIRANIZNIIVI9 NS LHWNTT
AWIMNWABAAEAS N153UAT N3 asA
sansanl@91n Standard Library (Juiy C-
Compiler Ltﬁiazﬁ'a)

* Tnumsidanlaworauiitiln Standard Library 14
A89%111115 include header file

* lunistaanltenaostaands-suaraauils 1vase
nunan1sUszn1@lin Function Prototype

A First Book of ANSI C, Fourth Edition 33
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User Defined Function

. 1 [~ 1
* ImaudsTaywaaniugn g Taaluans
o 6 o U ~ Q A
mMunansnzn adinyszysduuuaanysi
SULDN wazddIaan (Argument and Return Type)
6 o 6 &
* luwn1sidanlenzw aasin1sdsenmansnzw
nawn1s3unly
* WWanWenzwdas I nawis main()
* 1l52n"@ Function Prototype 132 main() a
LanWInzwIRan1a main()
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