1. Introducion
Binary Representation
Herdware and Softvare
Hghlevel Languages
5 Sandadinputand ouput

6 Operators, expression and statements

i o
7. Meking Degisions

w

Lecture 12

10, Basics of poirters

12 Basics of functions
13, More about functions
14.  Files

14, Deta Structures

16.  Case study: lottery nurber generator

Basics of Functions

* We should all be familiar with mathematical
functions
fix) =x2-3x+5
— here f denotes the function
— X is called its argument
— and the expression x2- 3x + 5 is an algorithm which
describes how to calculate the functions value
* Note that x is merely a placeholder and we could
write f(z) =z2- 3z + 5or f(p+1) = (p+1)2- 3(p+1) + 5

Basics of Functions

We can also have functions of several variables
g(x.y,z) =x**y?* 72

— where there are several variables x,y,z

Some mathematical functions have special

symbols e.g. &%, log x, sin x, |x| etc but the

principle remains the same

In C we have a similar idea

Functions take the form of

[return type] [function name] ( [argument list.] )

/* Body of the function where calculations are made/
return ; /* functions returns some value*/

Basics of Functions

* So we can write a function which calculates

the square of a number as
float square(float x)

{

return x*x;

}
« which is like f(x) = x2
— this takes a float parameter x (which is the place
holder) and returns another float value

Basics of Functions

* The function is “called” as follows
float y, z=3.0f;
y=square(z) ;
* Notice that we have used Z as the argument
and have assigned the return value to y.

» Diagrammatically:

ain
copy The argument z is copied to the
z X v parameter (placeholder) x
calculate x*x
y cal The return value is copied to y

Functions taking one or more arguments and returning a value */

/+ Example: simple functions */
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Function Prototypes

* Recall that we must declare variables (primarily
to give them a type) before using them.

+ Similarly we must declare functions before using
them

* We could do this by putting all functions at the
start of the program (before main)

* However this has disadvantages
— all the details are given before the general outline

— two function could call each other so it would be
impossible to get them in the right order

Function Prototypes

» To avoid this C has function prototypes which go
near the start, while the function definitions

usually come after main
__——— Identifier not actually needed
. eg 7

float square (£loat %) ; +————— prototype

void main() Note the semicolon
{
y=square (z) ; «—call

}

float square(float x) <———definition
{

return x*x; no semicolon

}

Functions with no Arguments

+ Sometimes a function has no argument, but
returns a value

* To cope with this the void keyword is used
» VOID is used like a data type but means

“absence of type” or “no type”

int rand(void) ;

simple functions */
taking no arguments but returning a value

int 1i;
i=rand() ; .

* The empty parentheses
() are needed!

*/

Functions with no Return Value

» Again, void is used to denote a lack of return

type for a function. [~

* The keyword return
is used without a
following expression
or can be omitted if
your lazy/sloppy

void stars(int n) ;

/
nt but returning no value +/

5 /* print a line of n stars +/

=

Functions with no Arguments
and no Return Value

/* Example: simple functions */
void print20stars(void); |/* Function taking no arguments and returning no value */

#include <stdio.h>
print20stars () ;

void print20stars(void); /* print a line of 20 stars */
main()

int k;

for (k = 0; k < 10; k++)
print2ostars() ;
}

void print20stars(void) /# print a line of 20 stars */

DUES (Wb xkk bk ko wdkk ek ):

) return; functd.c

Multiple Return Statements

* It is sometimes convenient to have multiple
returns

e.g. in an if...else or switch statement
- _ functd.c

imple functions */
multiple return statements */

#include <stdio.h>

int pins(int tn); /+ IC pins lookup */

an IC type mumber: ");
o)

£(7IC type i is not rec

1se
printf ("IC type i has $i pin

}




turnjez
w\,) zeyoand

J'pledsewx f(1x,)reuoand
(0 < --38) =TTuUn

£(, ) aegoand

(0 < --ds) oTTum

/x 51838 35 usyl seoeds ds sutxd x/ (38 JuT ‘dS IUT)SUTTIEIS PTOA

furngsx

f(,u\,) zeyoand
‘2/T - 6)eutraeas
T<T L= 01
T ‘6)outraeas
(#+T ‘e > T T = 1) 103
(T '2/T - 6)suTTIEIS
(z =+ T {61 > T ‘T = 7) 03

‘3 3ur

/x 2373 ® sMEID x/ (DTOA)S2I3 MEID PTOA

{
sewystIyp Azzew u)sand
¢ ()99 meap

}

(ureu

/+ sxeas s usyy seoeds ds sjutad ./ ! (38 3ur ‘dS IUT)SUT[IEIS PTOA
/v 9971 © smeip x/ ¢ (pToa)@aI3 MEID PTOA

<y‘oTpIs> spnyouTH

/+ uOTIOUNG ZeYIOUE BUTTTED WOTIOUNG x/
/+ PIED SPWISTIYD © SMeIp :sTdweXE x/

/x 23mod o/ f((v°z 'sTo)mod uu\UAI% = (7T ‘S 0)mody)FIutad

/+ wyatzeBor 0T oseq x/ f((5°0)0TBOT 'wu\U\3% = (5°0)0TBOT) Jautad
/» wy3tzebor Teinjeu x/ f((g°0)BoT ‘wu\3y = (5°0)Bor.)FIurad

/+ ausbuey oTTOqEdAY X/ !
/x SuTs0d oTTOqTdAY X/
/x outs oTToqIEdAY X/
/+ TeTIUSUOAXS X/

co)yued ‘uu\u\Ig = (5°0)yue3,)Fjurad
0)uso; \I% = 33jutad
*0)yuts \I% = 1s.) 3autad
(s70)dxs "ym\33 = (5°0)dxa,)Jautad

/» Jusbueloxe / !((z ‘T)zue3e ‘,u\u\is = (z 'T)zueie,)3autid
/» Jusbueidte ¥/ (s7o)ueae ‘,u\3% = (5°0)ue3e,)Jaurad

/v sutsore ¥/ “o)utse ‘uu\3g = (5°0)utse,)Iautid
/x SuTsODOIE N/ 0)sooe ‘,u\3% = (§°0)s00e,)IuTad
/v qusBues ¥/ ojuea ‘yu\u\3s = (5°0)ued,)Faurad

/x ouTs0> X/

0)50> “,u\3% = (5°0)S09,)JauTad

/% ®uTs ¥/ {((S70)UTS ‘uu\I% = (5°0)uTs.)3IIurad
/% TOPUTBWSI x/ !(($°0 ‘LiT)POwWI ‘Lu\U\I§ = (S°0 ‘L°g)poug,)3jurad
/x 2001 axenbs X/ 0)33bs ‘,u\3% = (5°0)37bs,)3qurad

/x WKITUTIUT, #/ {(T¢ATEDNH ‘wU\IT$ = TYA EONH.) FIutad

/v tMOP PUNOT x/ {((5°L)300T3 ‘wu\U\I% = (§°L)T00T3u) JIutad

/x dn punox «/ f((sTL) TR ‘wu\IF = (§°L)TTen.) 33utad

/x entea eantosqe »/  {((9°z-)Sqe3 ‘uu\I% = (9°¢-)sqe3.)Jautad
}
(yurew

/+ 933 52dA30301d UOTISUNF SUTEIUOD ¥/ <Y YIBWS SPNTOUTH
<y-oTpas> epniout

/+ STTe30p 03 ,yIew uew, reus ‘3dwoxd XTUn SUY3 I¥ x/
/+ AZeIQTT <Y YIEW> SYI UT SUOTIOUNF TeoTIEWSYIEW :STAWEXE x/

*
x X —
* k% %
x X X ¥
* ok ok ok X £
® Kk kK Kk Kk % * M
¥ K Kk ok K k¥ * *
¥ K kK Kk Xk kK Kk % * Kk ok -
* k Xk X x k Xk kX X *x *k ¥ kX % Sl
x x x kX X x x % EE 3 o)
* ok kX X Xk ok X * X O
¥ Kk ok Kk ok X *
* kK Kk kX S
* ok ok X 191
* x ok 9
LR 3 Q
* =
[%
c
= O S
MMbn T 0
= S o 28
cwn S E z 99
T c S88° 2op
OO 3T cp g5
-— s @ O
» T E£5 82, ef
cC c o ® 03038
cs € 2L [ &
OS5 636538 %agn
=T 8Bl
o m%mmmTam
—_ [}
ma LolLE o !
o -

contains the prototypes

)

eg <stdio.h> functions which weve used extensively
¢*.h

* The headerfile
— stdio.h standard input and output functions

— string.h string manipulation functions
— math.h common mathematical functions

Function

Libraries
* lts very useful to have libraries of common
functions.

Why doesn’t this work

#include <stdio.h>

void square_it (int num);

main ()

=6;

int x

%i\n", x);

printf (" [main] x

it(x);
printf("\n[main] x squared

square,

%i\n", x);

return;

%i\n", num);

/* multiply num by itself */
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num *= num;

num) ;

%i\n",

printf ("\n([square_it] num squared

return;




