Week 14
Structure



What's structure

* A new data type

INnt, double, char, etc

structure



Whny structure

Student

Name

Student_|d
Institute

If we want to store 5 student’s information

Student students|5]

Nt Student_Id|[5]

Student

Student

Student

Student

Student

char Institute[5][20] =
char Name[5][20]

int Student_Id

> char Institute[20]

char Name[20]




How to define

struct t_student {

temp variable - :
: int Student_Id;
struc?t t_point char Institute[20];
int X; ] char Name[20];
. ata
int y; }
}s typedef struct t_student Student;

typedef struct t point Point;

define struct t_point type

- E R into Point type typedef int MyInt;

e ASFAX
typedef struct {
int Student_|Id;
typedef struct ({ char Institute[20];
int x; char Name[20];
int y; } Student;

} Point;



How to define

LinkedList
node
struct t point { /1 /1
struct t point *ppap; node 7] [node* | | node
int Xx;
int y;
} ; Tree
typedef struct t_point Point; -
, node *
typedef struct t point({ i node” \
struct t_point *ppap; rode rod
int 2 ’ node* node*
int y;

} Point;



HOW tO use

n] & pX— 4 &S|
Pt{ intx int y

Point pt = {5, 7}; _'_T%,H\EHE
Point *pp;

pp = (Point *)malloc(sizeof(Point)*10)

pp = &pt; ¥ppiE EpointerBVE

(*pp) .x = 10; e B2 HEAIX

PP—> = 107 ayeie e moointer 2 1@ EHI

I more easy to use



Example

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

/* EE—EFRVELE] +/
/* EXRAMM Point */
/* BHEE x M v M{E members */
/* BFEBZ1%E  Point BIUMEREF—AAVBIBIZRER */
/* BIIEEEMINEE SIEES function */
typedef struct {
int x;
int y;
} Point;

/* ones_vec_1() BEEIRE(E Point EEAILL */ —([E y A :
/* ESEMUREH Point #AEiEAHMAIESINFERMLL */ 7 1§}§2§§,Iengthﬁ’jPomt

Point * ones vec 1l(int length); B$§U s |7 10 1§ESJ[I’UC1:U|’6|§$
void ones vec 2(int length, Point **bp); §Uﬁlﬁgg'fﬁi_|_|:

B A —ERIEEAILL - MFELEFEEa At
$E T —{EPointfE 7]




Example

int main(void)

{

Point *a, *b;
int i, length;

printf("The size of a Point is %u bytes.\n", sizeof(Point));

printf("vector length: ");
scanf("%d", &length);

/* ¥ ones vec 1 HUF—1EFES] */

/> FEFINBETEE—E Point */

/* [EFIRIFEI SRR EE a HE =~/
a = ones_vec_1(length);

ones vec_ 2(length, &b);

/* a EEETEE  CiotRRIEEERREZINRERAIE */
/* FESINEETERZ ali] (Zf8 Point) */
/* PIAEM{E members 2BIE a[il.x M a[i]l.y */
for (i=0; i<length; i++)

printf("(%d, %d) ", a[i]l.x, a[i].Y);
printf("\n");

for (i=0; i<length; i++)

printf("(%d, %d) ", b[i]l.x, b[i].Yy);
printf("\n");

return 0;

EAbET

Nt X -> 4 bytes
inty -> 4 bytes
total 8 bytes

5 PointBY B BRI

HE

J &L HYIzILE



Example

Point * ones vec_ l(int length)

{
Point *a;
int i;
a = (Point *) malloc(length * sizeof(Point));
for (i = 0 ; i < length; i++) {
a[i]l.x = 1;
a[il.y = 1;
}

y FARIZPoint* 5 (Ea 12 {E 5 28
\{70id ones vec_ 2(int length, Point **bp) TIZ:I:_IJ: ] ﬁﬁ-L\XKEEPOIHt**

int i;
*pbp = (Point *) malloc(length * sizeof(Point));
for (i = 0 ; i < length; i++) {
(*bp)[1i].x = 1;
(*bp)[1].y = 1;
}



HOW It WOrks

&b(Point * *)

Point * a

ones_vec 2

Point * a




ExampleZ

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

tYpegiflbite:rEft t_complex { 'T%Acomplex a

double i;
} Complex;

void add(Complex a, Complex b, Complex *t) Ei_r / Ei_LH}Z{Ei
{

t->r = a.rtb.r;

t->i = a.it+b.i;
}

void set complex(Complex *p, double r, double i)

, P B A Complex *a

void show complex(Complex t)

{
printf("%.2£f%+.2fi\n", t.r, t.i);

}
int main(void) (*a)r / (*a)l EJZ a->r / a->u

{ Complex x, vy, 2Z; EEZ1E§

set complex(&x, 1, 2);
set complex(&y, 2, -3)
add(x, y, &z);

show complex(z);

14

return 0;



