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Primitive Data Type - recap

Interger (51%‘3%!,53\!) Floating point (‘nﬁﬁﬂu) 5‘% 9
_bool float enum
char double
signed char long double

unsigned char
short
unsigned short
int
unsigned int
long
unsigned long
long long
unsigned long long
2

Structure [2]
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Syntax - Structure Declaration Syntax — Structure Declaration [2]
* ¥ikigA (point) Usznaune * dnAnwIIIARUIENaUALY
x (int) (FNNANLATIBIWLAN) SAARNANET o winana GPA
y(int) :truct student
struct point /l | char studentIp[9]; // whula 8 nanmly *\e"
{ char firstName[20];
int X:}>‘//// | Wad (field) | char lastName[20];
int y; float gpa
}) };
/*Fanaiasaswans ; wasilatinan */ /* Tayauaaz field LisndwdeniudeyazBadarin */
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Syntax - Variable Declaration Assigning Value
° N158319 variable ¥%A point Method 1:
struct point p1;
WUUA 1 WoUH 2: pl.x = 4;
struct point struct point pl.y = 2;
{ {
int x; int x; Method 2:
int y; int y; i = ;
}; } pi; struct point p2 = {1,2};

Method 3:

struct point pi; struct point p3 = {.y = 3, .x = 8};
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Assigning Value [2]

° 1318 1N1T00 alias (shortcut) UNWA1I1 struct
point Iagn1518@Ad9 typedef

¢ Syntax
typedef type shortcut_name;

° 1 %%
typedef struct point pointT;

Before After
struct point pl1 = 3; » pointT pl =3;

Assignment
pointT pl1 = {1,3};
pointT p2 = pi;
pl.x = 5

printf("pl.x = %d\n",pl.x)

%d\n",p2.x)

printf("p2.x
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typedef

typedef struct point pointT;

Method 2:

typedef struct point {
int x;
int y;

} pointT;

Summary on Declarations

v n:i v a U =) 1
* 13114 keyword struct iNaa319zhadayanialns

TasinGazilsznia struct 13nan function n3alu header file (.h)

[ 1
nindszn@ln function e 9 fazanansaSanlalauanalu
£
function i 9)

i laisududasdsznadovas struct

struct {...} x, vy, z;
o ghwlsfisinsilszmeazuansl struct 3aniann3n (member)
* msszmaaulsliiviadayaiiln struct Arwna sansarn
Taluansmadgrnumsdszmaainisan 9

struct point ptA;

Method 1: Method 3:
struct point { typedef struct {
int x; int x;
) int y; int y;
}s } pointT;
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Summary on Declarations [2]

O R ° !
* nIlAEALINGW (initialization) i lalagn1sszyarvas
ANITNUARZAN
struct point ptA = {10, 20};
- dl o Qs
¢ Assignment operator (LA329IKNIY =) ITNINIIAAADN
ANNNNENBNVDY structure

~ o A a A ¥ o . k4
WINANIIANLUWNIINLNYIVDINU pointer AT1TAIN
V) VR~ A
S2NATLAILL N LAY

Structures with Functions

/*structs as function arguments */
double distance(pointT pl, pointT p2)

double diffX = pl.x - p2.x;
double diffY = pl.y - p2.y;
return sqrt((diffX * diffX) + (diffY * diffY))

}

/*structs as return value */
pointT maxDistFromOrigin(pointT pl, pointT p2)

{
pointT origin = {0, 0};
double distl = distance(pl, origin);
double dist2 = distance(p2, origin);
if (distl »>= dist2)
return pil;
else
return p2;
}

13

204112: Structured Programming

15

204112: Structured Programming

Y

a & q
// @ansadanznin structure an

More Examples

struct triangle { struct chain_element {
struct point ptA ; int data ;
struct point ptB ; struct chain_element *next;

struct point ptC ; } s

/* aansafanzniiin pointer 11ss struture

fasdszniale */
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Array of Structures

°® Declaring arrays of int: int x[10];
® Declaring arrays of structure: struct point p[10];
° Initializing arrays of int: int x [4]={0,20,10,2};

¢ Initializing arrays of structure:

{{1, 2}, {3, 2}, {3, 1}};
{1, 2, 3, 2, 3, 1};

* struct point p[]
* struct point p[]

s

* pointT pArrayl[]
* pointT pArray2[]

{{1, 2}, {3, 2}, {3, 1}};
{1, 2, 3, 2, 3, 1};

16




Reading Inputs into Arrays Reading Inputs into Arrays [2]

int main()
#include <stdio.h> {
int i, n; :

typedef struct { record id[100]; Eec°”d readinput() : _ .’.

int day; 4 id 31 input A% \n' wa lal

. . " uy. record id;

int month; prlniffyz?w gany records?"); printf("\; Narie: " Lﬁﬂ%b\n'aa1u»charanay
L in? year; scanf("%d", &n); scanf(" %[~\A]", id.name);

ates for (i =03 i< n; ++i) { printf(" Address:");

typedef struct { id[i] = readinput(i); sc?nf( "A[ \?] > id.address); .,

har name[20]; } printf( Birth date(dd/mm/yyyy):");

ch dd [150] scanf("%d/%d/%d\n", &id.birthdate.day,

char address ; . .

date birthdate; for (i =0; 1 <nj ++i) { 21351:223222'"223%
} record; printf("\n\nRecord %d\n", 1i); . (.&). -y 5

writeoutput(id[i]); } return (1d);
record readinput(); }
void writeoutput(record id);
return 0;
} 17 18

Reading Inputs into Arrays [3] Structure Pointers

* 118991NNNTANABNAT L1 structure AdITINfiazaxNBn
&113U structure mmﬂslmy'ms pass by reference (Gl%

‘{’°1d writeoutput(record id) pointer) azvin llusunsarinawlaadrefilsedansain
printf(“"Name: %s\n", id.name); &r]ﬂf1iq
printf("Address: %s\n", id.address);
printf("Birth date: %d/%d/%d\n", id.birthdate.day, void function(struct point * pp);
id.birthdate.month, struct point pt;
id.birthdate.year ); function(&pt);
return;
}
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Structure Pointers [2] Size of Structures
°* ANFLNAIANITNVDY structure AN pointer N LALALNTT ° structure NVWIANINNIT UIDLNINUHNATINVDIVWIAVDY
1Haasnany "->" H31TNYNGA2 L structure
struct point p = { s }; ° » o
struct point *pp = &p ; ma compllefo a3 paddmgi mwamﬁn‘nu byte
alignment NA19N% (mamsm%mauaﬂﬂms's)
pp->x = 103 // changes p.x (char — 1, short — 2, int — 4, long — 4, float — 4, uaz double — 8 byte aligned)
int y = pp->y ; // same as y = p.y struct {
¢ Other ways to access structure members ? char c; // 1 byte
. y /* padding */ // padding of 3 bytes
struct point p = {10, 20}; // so that i will be 4 byte aligned
struct point *pp = &p; int i; // 4 bytes
short s; // 2 byte
(*pp) .x = 10; // changes p.x /* padding */ // padding of 2 byte
inty = (*pp).y ; // same as y = p.y }s // 12 bytes total
Why is the () is required? 2 2
Size of Structures |2] Unions
struct E // 1 byte * Union Lﬂumuﬂi‘nmmsnmwaua‘nmﬂ ) 7@ / NAVWIA
3
/* padding */ // padding of 3 bytes °nLmnmonuao‘luwuwﬁuwmwmmmnumu
// so that int will be 4 byte aligned d
int i; // 4 bytes unlor.l aFa {
short s; // 2 byte int idata;
/* padding */ // padding of 2 byte float fdata;
}; // 12 bytes total char *sdata;
° Lazazdin1g padding vmaau'mnmammmwa‘lﬁwmﬂmaa } di, d2, d3;
struct vnswmmaaamﬁnﬂ‘lﬁmnamam (#lsna d1.idata < 10:
. = K]
alignment ‘l% nsoh array of struct) d2.fdata = ;
. nfmsmﬂsvmﬂwaaamwsnmmaﬂﬂwm g liaaInis d3.sdata = "hello world";
paddlng byte %aﬂaa uawﬂswﬁﬂﬂtuaﬂuqﬂgu ° Qﬁﬂﬂiwﬁﬂﬂﬁaﬂ'ﬂad union ﬂatwaﬂ']iﬂiwﬁﬂﬂwuﬂ
HIHILAININ mnumsamLﬂuﬁ%ﬂwaua‘nmanu Twrani
AN (non-overlapping time)
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Unions [2] Reference

° AWIAVDY union wmnnwmmaaaumnnimﬁﬁ 5(2 .

® Warning: compiler azlaivi1n135 check ')ﬁ“lla&la“?l ana 211
agTuﬁuangnmaamﬂu L2

union data d;
d.idata = K
float f = d.fdata; /* leaewaz */

* wwanaunilan: 19 struct unwiiananauilsean

NN
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