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e Thereisno classi
homogenous structur

— S0, we use the struct constru
e struct for structure

— A struct is adata structure that@p

known as a member R\
» each member has its own unigue name and a defin
— Example:

» A student may have members. name (char[ ]), age (int), GPA
double), sex (char), major (char| ]), etc

— |f we want to create a structure that can vary in size, we will
allocate the struct on demand and attach it to aprevious struct
through pointers

* Here, we examine structs, allocation techniques, and linked structures
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struct Is
declaration

e Format:

Hi— ﬁ\
» name represents this structure
— we can either provide name

— or after the } we can list variables that wi
to be this structure

* We can also use typedef to declare name to be
structure and use name as if it were a built-in type

— typedef will be covered later in these notes
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Int X;
inty;
1

struct point p1, p2;

pl and p2 are both
points, containing an

x and ay value 6
O

For thefirst and Ia@s of code, point is a defined tag
later (to define more points, or to declare atype of parameter,
the middle code, there is no tag, so there is no way to reference
examples of this structure
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e A structism

— The structure sto
e You can accessthein
structure
— To access a particular memb
« asin student.firstName or ﬁ?&d pl.
— we will seelater that ill dlsouse- >

IS pointed to by a poi
— To access the strueg%elf, referenceit by the

» Legal operations on the struct are assignment, taking its
&, copying it, and passing it as a parameter
- pl={5, 10}; /Il same asplx =5; pl.y = 10;
— pl=p2 I/ same as pl.x = p2.x; pl.y = p2.y;
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 void foo(str

— noticethat t
reserved word str

— Returning a struct:

N\
struct point creat i%;Qt a, int b)

{

struct poi nt,@;

temp.x :GEP
temp.y = Db,
return temp;
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« Wewill needt
Inputs for our str

— Rather than placing
Inputs in main, let’s write
separate function to input al
values into our struct O

« The code to the right does thi%A

— But how do we pass b
struct? Q

* Remember C uses pass by copy

— the struct is copied into the scanf("%d", &p.
function so that p in the function printf("%d, %d", p.x,
isdifferent fromy in main

— after inputting the values into p, void output(struct point p) {
nothing isreturned and so y printf("%d, %d", p.x, p.y); }
remains{0, O}

7
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and manipulated i

and return the struct rather %a&havi ng
&

{

void main( ) QJ’Q

n our previou

— Why not? Because
not a pointer

o S0 structsdiffer from arrays
n our input function, we can |

struct point

struct pointy = {0, 0}; scanf(“%d”, &te

y= getStr.uct( ) scanf(“%d”, &temp.y)
output(y); return temp;
}
We could also pass the address of y and treat the struct like an array, wewill g

see this next, but it requires a change in how we handle the members of the struct
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Poi

* The previous solution h

— It required twice as much m

» we needed 2 points, onein the inpu

called input .

— It required copying each member@'tem
members of the original struct

 with our point type, that’s not a big deal because there
members, but this may be undesirable when we have alar

— S0 instead, we might chioose to use a pointer to the stru
pass the pointer, and then we don’t have to return anything
scanf will follow the pointer and place the datum in our
original struct

» We see an example next, but first...

 |f aisa pointer to a struct, then to access the struct’s

members, we use the - > operator asin a>x )
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/[ function prot
void inp(struct foo *
void outp(struct foo);

void main() {
struct foo x;
INP(&X);
outp(X); Il send
} QO
<

void inp(struct foo *x) Q
t

{ I/ noti otation here: & ptr->mem
scanf (" %d%d ->3, &X->b, &X->C);
}
void outp(struct foo x) I/ same notation, but without the &
{

printf("%d %d %d\n", x.a, X.b, X.C);
}
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defined stru

e Recall our point
— therectangleis defin

struct point {
int X;
inty;

}

struct rectangle {
struct point ptl;

&r;

(’Qv

struct point pt2; 6 hen the following are all
r.ptl.x
} g\ rp->ptl.x
If we have (r.ptl).x
struct rectangler; (rp->ptl).x

Then we can reference But not rp->pt1->x (since ptl is not a pointer to

r.ptl.x, r.ptl.y,

r.pt2.x and r.pt2.y .
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 Todeclareanarray o
struct):
— struct rectangle rectg10];
— rectsnow isagroup of 10 stru
points) \
— You can initialize the array as normal wher
Initializedasa{ } listasin{5, 3} for apoint or
2}} for arectangle
 Thearray of structs will be like the array of cl
we covered in 260/262, we will use this data structure
we want to create a database of some kind and apply
such operations as sorting and searching to the structure

12
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void main( )

{ . .
inti;
struct rectanglerecty | = {{{1, 2}, {3, 4}}, {{
for(i=0;i<2;i++) printRect(rectgi]);

}
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M

e To thispoint, we have b
having them point at alread

— However, the primary use of point
structures

e structuresthat can have data added to m or
that the amount of memory being used is equal to
elements in the structure

 thisisunlike an array whichis static in size
— An ordinary variable has its memory created at compile
so isfixedin size
— The pointer can point to a piece of memory that has just been
created (all ocated)

— We will use this approach (memory allocation + pointers) to
create data structures like linked lists and trees

Note: in Java, alocation was done whenever you used the new
reserved word as in ClassName x = new ClassName(...); =
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e Thetwo primary memor
malloc and calloc
— The main difference between them
chunk of contiguous memory — wq,g'
creation of an array .
— For most situations, we will use malloc, which
 pointer = (type*) malloc(sizeof(type));

 This sets pointer to point at a newly allocated chunk of memo
the type specified and the size needed for that type

— NOTE: pointer will be NULL if thereis no more memory to allocate
— The cast may not be needed, but is good practice
— calloc hasthe form:
 pointer = (type*) calloc(n, sizeof (type)); // nisthe size of the array

— Another C instruction is free, to free up the allocated memory
when you no longer need it as in free(pointer); -
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e Themost
changethes

o freg() isused tofr

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

void main()

{

inti;

Int *x, *y;
X = (int *) calloc(10, sizeof(int));
for(i=0;i<10;i++) X[i] @

y = (int *) calloc(20, sizeof(int)):

for(i=0;i<10;i++) y[i] = X[i];
free(x);

for(i=10;1<20;i++) y[i] =1;
X=Y;

/[ pointedto by y

I/ copy old elements of x into
Il release memory of old array
/[ add the new elements :
/] reset X to point at new, bigger alréray :
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— Structures:
and species a

— Unions: members
union VALUE {

N
float f; @Q
int 1; ~:$>~
char *

b = (Q\'

/* either a float xor an int xor a string
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e Uptoprog
Interpret aunio

« Often used In conjunt
variable that indicates Q
union value (9\‘}

enum TYPE { INT, Fl}&r STRING };
struct VARIABLE {

enum TYPE type;
yP \ ACCess type to determine
union VALUE valu

}s;

how to interpret value

18
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— avoid uni
for the larger
Instead

* Initialization

— Union may o einitializ
appropri the type of itsfir
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Explain how
another structure.

e Explaintheuse

memory allci@'on.

. Different@ between structur
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