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Programming

Functions | Pointers | Structs | Memory Allocation |
Examples with structs | Lists



Variables

A variable is a container (storage area) to hold data.

Variable name
Eg.

r»int potionStrength = QE;

Variable type Value that variable holds

Cis strongly typed language. What it means is that the type of a variable cannot be changed.

You can use const prefix to declare constant values with specific type:

const double PI = 3.14;
Pl is a constant. That means, that in this program 3.14 and Pl is same.



Variables | Example

#include <stdio.h>

int main(void){
int x, y;
X = > 1024
y =X+ 5;
printf ("x
printf ("y
return 0;

o/od ||, X); 1028
%A\N"5 y) s
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Variables | Example

#include <stdio.h>

int main(void
.( A Declare
int X, Yy;

_ . x andy

X = ) 1024
y =X+ 5;
printf ("x
printf ("y
return 0;

o/od ||, X); 1028
%A\N"5 y) s
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Variables | Example

#include <stdio.h>

int main(void){

int x, y;

X = 103
y = X +

printf ("x
printf ("y

return

°
J

°
J

Assign to x
the value 10
%d ", X)) 3
%d\n", y);
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Variables | Example

#include <stdio.h>
int main(void){
int x, y;
X = 5
y = X+ 5,
printf ("x
printf ("y
return 0;

Assign to y the
Value x+5

%d ", X)5
%d\n", y);
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Variables | Example

#include <stdio.h>
int main(void){
int x, y;
X = 5
y = X+ 5,
printf ("x
printf ("y
return 0;

Program’s output:
x=10y =15

= %d ", X);
= %d\n", y);
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1028
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15




Variable sizes

Type Size Comment

integer 4 bytes = 2732 bits it can take 232 distinct states as: -231,-
2341, ...,-2,-1,0,1, 2, ..., 231-2, 2311

float 4 bytes Floating point variables has a precision of

double 8 bytes 6 digits whereas the precision of double
is 14 digits.

char 1 byte

struct Depends on the structs’

fields




Variable sizes sizeof();

#include <stdio.h>

int main(void){
int a, e[19];
float b;
double c;
char d;
printf("Size of int=%lu bytes\n",sizeof(a));
printf("Size of float=%lu bytes\n",sizeof(b));
printf("Size of double=%lu bytes\n",sizeof(c));
printf("Size of char=%lu byte\n",sizeof(d));
printf("Size of integer type array having 10 elements = %lu bytes\n", sizeof(e));
return 0;

}
What should the code above print?
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Conditions & Loops



If statements

The if keyword introduce the concept of handle some
predictable yet unknown event:

Eg. In a pc game, what a character will find If he opens some
specific door.

A true statement is one that evaluates to a nonzero number.
A false statement evaluates to zero.



Operators

EG. the check, 0 == 2 evaluates to 0. The check, 2 == 2 evaluates to a 1.

Boolean operators: !(not), &&(and), || (or)
Relational operators: >, <, >=, <=, ==, I=

A. 1(1]] @) ANSWER: ©
B. !(1 || 18 0) ANSWER: © (AND is evaluated before OR)
C. 5>4 ANSWER: 1
D. !'( (1 ]|] @) & 0 ) ANSWER: ??
E. (5==5)&&(!(5 != 4)) ANSWER: ??



Conditions | if A
// Test \\>

. Expression

h /
if (statement is TRUE){ h

Execute all statements inside if body True

Body of if False

The if statement evaluates the expression inside

parenthesis. v

If the expression is evaluated to true, statements inside the StaLEET:ﬁ"“
body of if are executed.

If the expression is evaluated to false, statements inside the Y

body of if are skipped.



If | Example

#include <stdio.h>

int main() {
int number;
printf ("I am your computer geniel!\n");
printf("Enter a number from © to 9:");
scanf("%d", &number);
if(number<5){

printf("That number is less than 5!\n");

}
printf("The genie knows all, sees all!\n");
return(9);
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Conditions | if..else

if (statement is TRUE){

statements inside the body of if
telse{

statements inside the body of else

The if statement evaluates the test expression inside parenthesis.

If the expression is evaluated to true, statements inside the body of if
are executed and the statements inside the body of else are skipped.

If test expression is evaluated to false, statements inside the body of if
are skipped and statements inside the body of if are executed.

X
N
/
/ Test
~,_ Expression

Body of if

l

\
>
%

Statement just
below
if..else

Y

False

L J

‘ Body of else



If..else | Example

#include <stdio.h>
int main(){
char c;
printf("Would you like your computer to explode?");
c=getchar();
if(c=="Y" || c=="y’){
printf("OK: Configuring computer to explode now.\n");
printf("“Bye!\n");
}else{
printf("Okay. Whew!\n");
}

return(9);
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Loops | for —

statement

< — update statement

v
N !
/ Test N\ Body of for loop

(‘\Expressi?> True-»

for(initStmt; condition; updateStmt){

stmts to execute;
/

} False
Exit loop;

Statement just
below for loop

Y




for | Example

#include <stdio.h>
int main(void) {

int X3

int £ = 1;

for ( x = 1; x <= 5; x++ ){
f = f*x;

}

} T1 vunoAoyilel auvté to for;

CS240b - Data Structures | Spring 2017



Loops | while

Test
Expression

while(condition){

True

<stmts> l

} false

Body of while loop

Mola eival n dtadopa pe to do..while(); ?

statement below
while o
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while (test Expression)

{
// codes
Br‘ea k & COntinue I %f (condition for break)
break;
}
// codes
}
for(i=1; i <= 10; ++1){
printf("Enter a n%d: ",1i);
scanf("%1f",&number); for (init, condition, update)
if(number < 0.0) { ! T
break; %f (condition for break)
} break;
}
} // codes
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while (test Expression)

{
. // codes
Brea k & continue 11 if (condition for continue)
{
continue;
}
for(i=1; i <= 10; ++1){ // codes
printf("Enter a n%d: ",1i); }
scanf("%1f",&number);
if(number < 0.0) {
continue;
} for (init, condition, update)
sum+= number; {
// codes
} if (condition for continue)
{
* The negative values will not be added to the sum. Why? continue;
}
// codes
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Switch

switch (n)

{

case constantl:

// code to
break;

case constant2:

// code to
break;

default:
// code to

be executed if n is equal to constantl;

be executed if n is equal to constant2;

be executed if n doesn't match any constant



Switch | example: main.c (hy240b)

switch (event)

{
case 'A’
add_new_movie(movielD,category, year);
break;
case ‘R’
rate movie(userID, movieID, score);

break;
//other events

default:
printf(“Not recognizable event”);

break;



Functions | ZuvapTtnoeLc



Functions

There are two types of functions:

* Standard library functions: built-in functions to handle
some tasks. Some of them are: printf, scanf etc

* User-defined functions: Functions defined by user to make
the program easier to understand, reuse the same code or
devide the program in smaller modules.

retgrnType functionName(typel argumentl, type2 argument2,

* Syntax:
{

//body of the function
}
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¢<stdio.h>

void functionName()




Functions | example

#include <stdio.h>

int power (int base, int n){

#define MAXM 4 int p;
#define MAXN 6 for (p =15 n > 0; n--)
p*= base;
int power ( int , int ); return p;
int main(void){ s - 272 =4
. _ 2°3 = 8
int m,n,p; 0~ = 16
for (m=2; m <= MAXM ; m++) 2°5 = 32
for (n=2; n <= MAXN ; n++){ gngffg4
p = power(m,n); 3°3 = 27
printf(“%d~%d = %d”, m, n,p); Output — 374 = 81
) 3°5 = 243
376 = 729
return 9; 4~2 = 16
} 4~3 = 64
4~4 = 256
| 4°5 = 1024
CS240b - Data Structures | Spring 2017 4~6 = 4096




Functions | example

#include <stdio.h> int fact ( int n ){
#define MAX 4 int factorial;
. . for(factorial = 1; n > @; n--)
int fact ( int ); fFren;
return f;
}

int main(void){
int n;
for (n=1; n <= MAX ; n++){
f = fact(n);
printf(“%d! = %d\n”, n, f);

} Program Output:
return 9; 10 =1
} 21 = 2
3l = 6
41 = 24
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EpuBeAeia petaBAntwy

e Ol petaBAnteC evog poypappatoc xwpilovtal o SU0 KATNYOPLEC:

* Tig KtBOAKEG peTaPANTEG oL oTtoieg SnAwvovtal otnv apxr KAOE MPOoypAUHOTOG TIPLY TLG
OUVOPTHOELG KOl LITOPOUV va XpnotpomnotnBouv amod OAEC TIC CUVOPTAOELC.

* Tic TomukéG petaBAnTéEG KABe cuvaptnoNng mou LoxUoUV LOVOo HUECA OTN ouvaptnon mou
£XOUV OpPLOTEL.

int a = 100; // Mia kaBoAilkn petafAnth
int main (void)

{
int y = 5; // Mia tomiki MHeTABANTN

return 9;



Recursion - Avadpoun

]icf a program allows you to call a function inside the same function, then it is called a recursive call of the
unction.

void recursion() {
recursion(); /* function calls itself */

int main() {
recursion();

The recursion continues until some condition is met to prevent it.

Tohpre?j/ent ir'1finite recursion, if...else statement can be used where one branch makes the recursive call and
other doesn't.



Recursion | Example

#include <stdio.h>
int sum(int n);
int main(){

int number, result;

printf("Enter a positive integer:

scanf("%d", &number);
result = sum(number);

printf(“sum=%d", result);

}
int sum(int n){
if (nl=0)
return n + sum(n-1);
else
return n;
}

")
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int

main() {

3

result = sum(number) «--enenann

i.. i 006

int

int

int

int

sum(int n)

if(nl=0) |[3 2
return n + sum(n-1);

else
return n;

AN

sum(int n)

if(nt=0) [2 1

else
return;

\

sum(int n)

if(nl=0) |1 9
return n + sum(n-1);

else
return n;

X

sum(int n)

if(n!=0)
return n + sum(n-1);
else

return N3 s

§3+3 =6
- is returned

o ,

g 1+2 = 3
§ is returned

e+l = 1
g is returned

;(;;;g

0

. is returned



Recursion | factorial

#include <stdio.h>
int factorial(unsigned int i) {

if(di <= 1) {
return 1;
}
return 1 * factorial(i - 1);
}
int main() {
int 1 = 3;
printf(“Factorial of %d is %d\n", i, factorial(i));
return 0;
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Arrays | MivaKeg



Arrays | 1D

Arrays is a kind of data structure that can store a fixed-size sequential collection of elements of the same type.
data_type array name[array_size];

Eg. float temperature_in_crete[10]; , int age[5]; , char letters[24];

You can initialize an array one by one or using a single statement as follows:
double balance[5] = {1000.0, 2.0, 3.4, 7.0, 50.0};

If you omit the size of the array, an array just big enough to hold the initialization is created.
double balance[] = {l1le00.0, 2.0, 3.4, 7.0, 50.0};

Size of array defines the number of elements in an array.

If you have you declare an array int numbers[10]; you can use the array members from numbers[0] to
numbers[9]



Arrays | 1D

int Numbers[5];

First Element

Last Element

~ L— Numbers[0] Numbers[1] Numbers[2] Numbers[3]

Numbers([4]

Suppose, the starting address of Numbers[0] is 1020 and the size of int
be 4 bytes. Then, the next address (address of Numbers[1]) will be

1024, address of Numbers[2] will be 1028 and so on.

1020 | Numbers|[0]
1024 | Numbers[1]
1028 | Numbers[2]
1032 | Numbers[3]
1036 | Numbers[4]




Multidimensional Arrays

C programming language allows programmer to create arrays of arrays known as multidimensional arrays.
data_type array name[size 1][size 2]..[sizeN];
For example, int c[2][3]={{1,3,0}, {-1,5,9}};
#include <stdio.h>
int main () {
int a[5][2] = {{9,0}, {1,2}, {2,4}, {3,6},{4,8}};
int i, Jj;
for (i =0; 1< 5; i++ ) {
for (1 J =05 3 < 25 j++ ) {
printf(“al%d][%d] = %d\n", 1,3, al[il[3] );

}

return 0;
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Pointers | Asiktec



Pointers

* Evac 6eiktnc otn C ivat pa petaBAnTn otnv omoila UmopoUE va
KOTaxwpnoou e kamoto StevBuvon pvnunc.

#include <stdio.h>

int main () {
int var=5;
printf("Value: %d\n",var);
printf ("Address: %d\n'",&var);

return 0;

sh-4_.35% main
Value: 5
Csymbﬂddress: 1278054348




Pointers

KaBe petaBAntn elval po mepLloxn otn v Kot kabe meploxn otn
LV €XEL pla StevBuvon.

e & : XpNO1MOMO1OUUE QUTOV TOV CUUBOALOUO y1la va
uabouvpe tn 61evBOuvon pvAung mou 6latnpeital n
UETAPBANTN X.

e ¥px: XPpNO1UOMOTLOUUE QUTOV TOV CUMUBOALOUO yla va
MAPOUUE TNV T1UA TNC HETAPBANTAC otnv ormola O&1XVEL
o 0€1KTNC pX.



Pointers
ArtAn dnAwon petaPAntng tumou Oeikn:
<TUNocC> *<petoaBAntn>

Me tn mapandvw O6nAwon, opilloupe pla PETABANTR va
glval 6gilKktnc oe O6&dopEva TOU O TUMOC TOUC £lval
<TUTOC>.



Pointers | Napdadsiyua 1

int *ptr; /* AelKTnC o€ aképaito */
double *ptrDouble; /*Aeiktn¢ o€ mpaypoatikd apilOuo */

char ** ptrpChar; /* Agiktnc oe 0€on MVAMNG TIOU UIMOPOUME va PuAda&oupe
de1KTNn O€ Yapoktnpec */

2003 2015 2029 2034
5 3.14159 g 0 0 d \0 |d a
int

6005 6011 6019 6025 6029
2003 2015 6025 2029 | 2034
int * ptr; char ** ptrpChar

double *ptrDouble



Pointers

O avtiotpodoc tou teAeotn * €lval o &.

H ekppaon &<petaBAntn> mapilotavel tn 6i1guvbuvon mou
duAacoetal n TP TNG HETAPANTNG, OTL1 TUMOU KAl AV
geilval autn.

Ovo100T1KA,

&ptr = n 61gubuvon pvnUNG MoOu €1val AMOONKEUUEVO TO
ptr.

*ptr = TO MeplLEXOMEVO TNC O€0NC MVAUNG TIoU OETXVEL
TO ptr.



Pointers

#include <stdio.h>
int main () {
int varl;
char var2[10];
printf(“Address of varl variable: 7%x\n", &varl );
printf(“Address of var2 variable: 7%x\n", &var2 );

return 0;
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1020
1024
1025

1033

varl

var2[0]

var2[1]

var2[9]




Pointers

int x = 5, y, *px, *py, *pz;

char ¢ = ‘F’, *pc, d;

pX = &X;

py = &y;

pc = &cC;

PZ = PY;

*pz = (*pX)++;
d = --(*pc);
pc = &d;
(*pc)--;

Moilec €ival ol T1MUEC TWV X,Y,C,d UETA amd AUTEG T1G EVTOAEG?



Pointers & arrays

arr

* int arr[4]; arr[0] arr[1] arr[3] arr[4]

—h

Figure: Array as Pointer

* The name of the array always points to the first element of an array.

* Here, address of first element of an array is &arr[0]. Also, arr
represents the address of the pointer where it is pointing. Hence,
&arr[0] is equivalent to arr.

e Also, value in address &arr[0] is arr[0] and value in address arr is *arr.
Hence, arr[0] is equivalent to *arr.
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Pointers & arrays

So,

&a[1] is equivalent to (a+1) AND, a[1] is equivalent to *(a+1).
&a[2] is equivalent to (a+2) AND, a[2] is equivalent to *(a+2).
&a[3] is equivalent to (a+3) AND, a[3] is equivalent to *(a+3).

&ali] is equivalent to (a+i) AND, a[i] is equivalent to *(a+i).



Call by value

void call by value(int x) {
printf("Inside call by value x
X += 10;
printf("Inside call by value x = %d after adding 10.\n", Xx);

%d before adding 10.\n", Xx);

¥

int main() {
int a=10;
printf("a = %d before function call by value.\n", a);
call by value(a);
printf("a = %d after function call by value.\n", a);
return 0;



Call by reference

void call by reference(int *y) {
printf("Inside call by reference y
(*y) += 10;
printf("Inside call by reference y

%d before adding 10.\n", *y);

%d after adding 10.\n", *y);
}
int main() {

int b=10;

printf("b = %d before function call by reference.\n", b);

call by reference(&b);

printf("b = %d after function call by reference.\n", b);

return 9;



Example

#include <stdio.h> void swap(int *a, int *Db) {
void swap(int*, int¥); int temp;
14
int main
01 temp = *b;

int x, vy,

. *H = *a;
printf ("Enter the value of x and y\n");

* = .
scanf ("%d%d", &x, &y) ; a temp;

printf ("Before Swapping\nx = %$d\ny = }
sd\n", x, y);

swap (&x, &y);

printf ("After Swapping\nx = $d\ny =
sdi\n', x, y);

return 0;
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Auvauilkn O&EopEUON
UVNUNG



AUVOULKN OECHEUON UVNUNCG

OL tivakec eival xpnotpot yia tn dtaxeipnon opoetdwv 6e60UEVWV.
ANNA:

To npoBAnpa Toug eivarl OtL Ba MPENEL vaL EXOUME OpLoEL T dtaotaon
TOUC, O0taV YPAPOULE TO MPOYPOLLLHLAL.

16aviko: Na un deopevouvpe pvnun €€ apxng aAAd va To KAVEL OLUTO
SuvapLKa otav T XpeLaletal.



AUVOULKN OECHEUON UVNUNCG
void *malloc (unsigned int size)

* H ouvaptnon malloc naipvel we¢ oplopa to HEyeBOC TG HVARNG TTOU
Ba deopeuBel. Autn) beopevel oto heap, size cuvexopeva bytes
UVAUNG.

* EnlotpedeL evav 6eu<tr] oTnv apxn tng Seoueuuevnq uvnunc (R null
av n malloc 6¢€ |1T[OpEL va SeopEVOEL TN uvr]un nov tTn¢ {ntNOnke!

I'Ipoooxn O0 MPETEL VAL EAEYXETE AV N VI LN TTOU 00C EMLOTPADNKE
elval dtadopn tou Null mpwv tnv xpnolpomnownoste!)

* My. ptr=malloc(100*sizeof(int));



Malloc |example

int num , * ptr;

;tr = malloc (num * sizeof(int));
if (ptr == NULL){

printf (“Cannot allocate memory\n”);
return -1;

/*Use ptr*/



sizeof()

#include <stdio.h>

int main(void){
int a, e[19];
float b;
double c;
char d;
printf("Size
printf("Size
printf("Size
printf("Size
printf("Size

return 0;

of
of
of
of
of

Size of
Size of
Size of
Size of
Size of

Program Output:

int=4 bytes

float=4 bytes

double=8 bytes

char=1 byte

integer type array having 10 elements = 40 bytes

int=%1lu bytes\n",sizeof(a));

float=%lu bytes\n",sizeof(b));
double=%1lu bytes\n",sizeof(c));

char=%1lu byte\n",sizeof(d));

integer type array having 10 elements = %lu bytes\n", sizeof(e));

CS240b - Data Structures | Spring 2017




Free

* Otav deopevou e SUVAULKA LVALLN, Elvall evBUVN Sk pac va TNV
anodeopevovpe otav 6 tTnv XpeLtalopaote!



Free

* H free xpnolpomnoteital yia tnv Emotpodn TnNS LVNUNG IOV EXEL
deopevBel pe tTn xpnotn tng ovvaptnonc malloc

* H ouvaptnon autn maipveL wg OpLopa Evav SELKTN oTnN KVAUN TTOU
emlBupol e va amodeopevoovpe (o SelkTNC AUTOC €ivat LbLog pe tov
delktn movu enotpadnke arno tn malloc)

free(ptr);



Free

AmnodeopeleTal autn

void main (void){ H uvAun 15 512
int *px;
struct s *pstudent; p
pX 512 [ | 1024
px = (int *) malloc (sizeof(int)); ostudent 2048 _
pstudent = (struct s *) malloc(sizeof(struct s));
*px = 15; 400 2048
AmnobeopeveTal auth 95
pstudent -> am = 400; H pvApn i
pstudent -> average = 9.5;

free (px);
free (pstudent);
px=NULL;
pstudent=NULL;



Free

void main (void){ 512

int *px;

struct s *pstudent;

PX null 1024
px = (int *) malloc (sizeof(int)); ostudent 2048 _
pstudent = (struct s *) malloc(sizeof(struct s));

*px = 15; 2048

pstudent -> am = 400;

pstudent -> average = 9.5;
free (px);
free (pstudent);
px=NULL;
pstudent=NULL;



Calloc | Realloc

* Ektoc amo tn malloc, untapyouv aAAec SUO cUVAPTNOELC Yla SUVOLKN
dEopevon LVNMNG:

- calloc

- realloc

- Otawv o€ €va mMpoypappa XPNOLUOTIOLOU LLE CUVAPTAOELC YLa OUVAULKH
dECUELON UVNUNG, TIPETEL VAL oL UTTEPLAABOUE TNV ETIKEDOALO O

#include <stdlib.h>



[TlvaKEC OELKTWV

* OMWC UMTOPOUE VA EXOUME TILVOKEC OLKEPOLLWV 1 XOPOKTNPWYV,
LUTTOPOULE VOL OPLOOUE KOl TILVOLKEC OELKTWV.

* To Ovopa €VOC TtivaKo SELKTWV aVTIOTOLEL o’eva delktn o€ HelKTn o€
oTolyela Tou TUTOU 1tou OELXYVOUV TaL OTOLYELD TOU TTivaKaL.



[TlvakeC OELKTWV

inti,j, *px[3], **ppx, s=0;
for (1 =0; i<3; i++){
px[i] = malloc ((i+2) *sizeof(int));
}
for (1 =0; i<3; i++){
px[i] = malloc ((i+2) *sizeof(int));

}



[TlvakeC OELKTWV

inti,j, *px[3], **ppx, s=0;
for (1 =0; i<3; i++){
px[i] = malloc ((i+2) *sizeof(int));
}
for (1 =0; i<3; i++){
px[i] = malloc ((i+2) *sizeof(int));

}



Structs | Aopéc



Structs | Aopéc

* MexpL Twpa otn C umopoU e va ePLYPAPOUE AKEPALOUC,
MPOYUOTIKOUC aplOpouc N atkoAouBLeC xapaKTAPWV.

* [MOAAEC dopEC OUWC XpeLalOaoTE CUVOETEC OVTOTNTEC OL OTIOLEC
urtopoLv va kaBoploBouv amo eva cuvolo dedopevwy (lowc
SlapopeTLKOU TUTIOU).

* Eival xpnotpo va opadomoliooupe avta ta dedopeva Kal va
avapEPOUOOTE OE AUTA UE KATIOLO KOLVO OVOUQL.



Structs | Aopéc

Mua Soun opiletol we €ENC:

struct structure_name {
data_type memberl;
data_type member2;

data_type memeber;

|5

Ta peAn/media tng Sopncg pmopel va eivoal ormotadnmote PeToBANTH) Ao TOUC yVWOTOoUC
TUTIOUC TNC C, TtiVaKeC, deikteg akopa Kot AAAEC SOUEC.



Structs | Aopéc

* Me pwa dopun Ba prmopoUoaLLE Vo ovamapaoTCoUE TTAnpodopia yLa
£val TpayoudL:

AN

M

CS240b - Data Structures | Spring 2017



Structs | Aopéc

struct song {

char trackTitle[100];
char albumTitle[100];
char artist[50];

Genre genre;
int year;

public enum Genre {POP, ROCK, METAL, INDIE; }



Structs | Aopéc

- O opLopocg evoc struct eiva n dnuoupyia evoc user-defined tomov,
aAAQ O SECHEVETAL UVAHN YO UTOV adoU eV EXOUUE
dnuloupynoel kamota petaBAnth.

- To song ivat Evac KawvoupyLoc TUNog SedoUEVWV.

- MmtopoU e OLLWC VOL OPLOOUE CUYKEKPLUEVEC LETABANTEC TTOL EXOUV
oo TUTTo Mot doun: struct song sl, s2;

- Tote, beopeVETAL N ATIALTOUMEVN LVALLN VLA TG LETABANTEC, avaloya
LLE TO XWPO TIOU XPELALETAL YO TNV artoBnKevon Twv HEAWV TNC

Soung.



Structs | Aopéc

struct point {

double x; ESw opiloupue to struct point yla tnv
doubley; avVamapAcTOon EVOG onUeilov oTo
} eminmedo kat to struct rectangle ywa
struct rectangle { TNV avamapaoTacn VoG
struct point p1; napaAAnAoypapou oTto eminedo pe

struct point p2; TLC TTAEUPEC TTOPAAANAEC OTOUC
} a&ovec

Int main (){
struct point my_point = {22.4, -38.9};
struct rectangle my_rect;

my_rect.pl.x =15.3;
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Structs | Examples

#include <stdio.h>

#include <stdlib.h>

struct s {
int am;
float average;

¥

int main (void){
struct s student;
student.am = 3600;
student.average = 9.5;
printf ("A.M.:%d -- M.O.: %f",

return 0;

am 3600

student
average 9.5

student.am, student.average);



Structs | Examples

#include <stdio.h> student { am
#include <stdlib.h> average

struct s { TL Ba TUNWOEL TO:
a o/ ANl .
int am; printf ("%d", sizeof(student));

float average;
}s

int main (void){
struct s student;
student.am = 3600;
student.average = 9.5;

printf ("A.M.:%d -- M.0.: %f", student.am, student.average);

return 9;

CS240b - Data Structures | Spring 2017
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Malloc & structs

int main (void)

{

int *px; main
struct s *pstudent;

px = (int *) malloc (sizeof(int));

pstudent = (struct s *) malloc(sizeof(struct s));
*px = 15;

pstudent -> am = 400;

pstudent -> average = 9.5;

pX
pstudent

15

512

U

512

1024

2048

400

_

2048

9.5




Accessing structures members

Yrtapyouv dUo €10 tTeAeoTwy yLa TNV tpoocBoon Twv HeEAwV pa SOUNC:

e Member operator(.)
e Structure pointer operator(->)

H avadopd o’eva peloc plac petaBAntnc Tumou SoUNC yivetol we eENC:

structure variable name.member_name

e [lo mapadetypa: x1l.DataStructuresGrade = 5;



Structs | Examples

struct s {

int am;

float average;
}s
int main (void){

int x;

int A[4];

struct s student;

struct s Students[4];

X = 10;

A[0] = 20;
A[1] = 30;
A[2] = 10*x;

student.am = 255;
student.average = 8.7;
Students[@].am = 400;
Students[@].average = 9.5;
Students[1].am = 410;

Students[2].am = 420; CS240b

1024

1032
1036

1044

1074
1078

1084
1088

- Data Structures :||-§p112g 2
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average

am
average

am
average
am

average

student
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Structs and pointers

Onwc opilovpe peTaANTEC pe TUTIO KATIOLA SOOI ETOL UITOPOULE VO
oploovpe kal deiktec oe OOUEC:

struct song rock_song;

struct song *my_fav_song, *my_least _fav_song;
my_fav_song = & rock_song;

my_least fav_song = malloc (size(struct song));

‘Exovtac oploel eva deiktn og doun pnopov e va avoadepBol e oe
OUYKEKPLUEVO MEAOC : (*my fav_song).title



#include <stdio.h>

struct x{
int a;
\ float b; p { . 500 1024
5 b 3.4 1028
int main(void){
struct x p;
struct x EE)tr‘ P — 1
ptr=&p;
ptr->a = 500;
ptr->b = 3.4;
printf("Displaying data: a: %d --- b: %f “, ptr->a, ptr->b);
return 9;
} H mapévBeon ival anapaitntn AOyw tng

XOLUNAN G TtpoTEPALOTNTAC TOU *
»To (*ptr).a elval (6o pe ptr->a ko to (*ptr).b eivat idto pe ptr->b
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Structs

Ta pEAN evoc struct pmopet va eivat onwc eimape omolodrmote TtUmov,
akopa Kol OeIKTEC o€ SOMEC TOU LOLOVL TUTTOU.

2uvnBwc teTolec dopec (mou ‘avadEpovtal’ oTov EAUTO TOUC 1N QLUTO-

avadpopLkeC SOUEC) XpnoLUoToLloUvTaL YLaL VoL opyavwoou e dedopeva
Kol OteukoAUvouv thv dlaxeipLon Kol eneéepyaoia TouC.

2uvnOLopEveg TeToleC opyavwaoels 6€SOUEVWVY ELvaL OL CUVOESEUEVEC
Alotec kat ta Suadika devrpa.



Structs

struct listnode{
int value;
struct listhnode * next;

Avutn n doun opilel Eva kKOUPo Alotag otov onoio PUAACOETOL EVOC
QKEPOLOC Kol evag OelkTtnC o€ KOUPo Alotac.



Structs

e Av B€loupe va amoBnkevooupe Lo akoAouBia akepaiwv, xwplc va
¢epoupe to mANBoc toug, pmopou e va To Kavoupe Balovtoac kabe
akEpaLo o’eva kopPBo Atotoc kat deiyvovtac amno kabe KOpBo otov
ETIOUEVO TOU.

* H avadopa otn Alota yivetal pe eva deiktn oto mpwto Koppo tnc. O
teAevutaioc KOUBOC TN AloTtac £xeL oo SEIKTN OTOV EMOUEVO KOUPBO TO
NULL.

struct histnode *

« [ N[ N[N

| | |

15 22 37 1z




Structs

e Av B€Aoupe va eLoAyouLE oTNV apXn Ko tetolac Alotac Ba peTmel
va yivetol n kataAAnAn duvapuikn 6€opevon Tou KOUBOoU Kal N owaoTth
ouvdeon HETAEL TWV KOUBwWV.

e OLkOuBoL TtNG Alotac 6 dulaocovtoal o SLadoxLKEC BECELC LvUNG,
adou n pvAun yUautouc yivetat pe tn xpnon tng malloc.



Structs

void insert_at_start(struct listnode *ptrAddr, int v){
struct listnode *newNode, *tmp;
temp = ptrAddr;
newNode = malloc (sizeof(struct listnode));
newNode->value = v;
newNode->next = temp;



Mapadeilypa pPE OETIKTEC O OOMEC

* 2TO MPONYOULEVO TIAPASELYUO XPNOLULOTIOLNCOUE TN SOUN:
struct s StudentArray[MAX_STUDENTS]

e Eav n doun struct student mepLexel ToAAA oTOLXELD, TOTE OTIATAANATE
AOKOTIOL LEYAAO HEPOC TNC LVNULNG €ite oTtov StudentArray
armoBnkevetal evac pottntng eite MAX_STUDENTS dottntec

 Better: o mivakac StudentArray va rteplexet deiktec nmpoc Sopec struct
student



#define MAX_STUDENTS 1000
struct s {

e ans maln.cC

float average;
¥
int students_count = @; // Metpntig¢ tou MAROOUG TwWV KATAXWPNHEVWV dolTnTWV
void InsertNewStudent (float average, struct s ** StudentsArray);
void DeleteStudent (int am, struct s ** StudentsArray);
void SearchStudent (int am , struct s ** StudentsArray);
void UpdateStudentAverage (int am, float average , struct s ** StudentsArray);
int main (void){
int choice = 0, am;
float average;
struct s * StudentArray[MAX_STUDENTS];
while (choice != 5) {
printf (“l. Eilocaywyri véou doitnti \n”);
printf (“2. Avalntnon otolxeiwv ¢oitntn \n”);
printf (“3. Evnuépwon otoilxeiwv ¢oitntn \n”);
printf (“4. Ailaypadri déoitnthi \n”);
printf (“5. EEobog\n”);

scanf (“%d”, &choice);



switch (choice) {

case 1 : printf (“Awce tov péco Opo tou VéEou doitnth: );
scanf (“%d”, &average);
InsertNewStudent (average, CSD);
break;

case 2 : printf (“Awce to A.M. tou ¢oitntn: 7);
scanf (“%d”, &am);
SearchStudent(am, CSD);
break;

case 3 : printf (“Awoe to A.M. Tou ¢orTnTA: );
scanf (“%d”, &am);
printf (“Awoe tov véo pECO Opo Tou ¢poltnth”);
scanf (“%d”, &average);
UpdateStudentAverage (am, average, CSD);
break;

case 4 : printf (“Awoe to A.M. Tou ¢oritnTA: ”);
scanf (“%d”, &am);
DeleteStudent(am, CSD);

case 4 : printf (“EEodog amd to mpoypapua™);
break;

default : printf (“AdBog emiAoyn”);

break;

VWY /7 CrnA AL maaTn



E1ooaywyn veou ¢oitntn

void InsertNewStudent (float average, struct **StudentsArray){

StudentsArray[students_count]=(struct s*) malloc (sizeof(struct s));
StudentsArray[students _count]->am = students_ count;
StudentsArray[students _count]->average = average;

printf (“O véoc ¢ol1tNnNTAG YPAPTNKE EMLTUXWG OTO TUAUA pE A.M. %d\n”,
students count);

students _count ++;



Avadlntnon ¢o1i1tntn

void SearchStudent (int am, struct **StudentsArray)

{
if (StudentsArray[am] != null)

printf (“O p€ococ o6poc tou ¢oitntn pe A.M.:%d eivai: %f\n”,
am, StudentsArray[am]->average);

else

printf (“Aev umdpxel ¢oitntic pe A.M.:%d\n”, am);



Evnuepwon HECOU Opou ¢po1TNTN

void UpdateStudentsAverage (int am, float average, struct
**StudentsArray)

{
if (StudentsArray[am] != null)

StudentsArray[am]->average = average;



Alaypoadn ¢oitntTNn

void DeleteStudent (int am, struct **StudentsArray)

{
if (StudentsArray[am] != null)

free(StudentsArray[am]);
StudentsArray[am]) = null;



