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What have we done last time?

@ Arrays

@ Pointers
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What do we know about pointers?
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Problem

int x;
scanf("%d" , &x);
int my_array[x];

How can we allocate memory during run time?

The code above is incorrect!
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void xmalloc(int n);
@ Allocate memory at run time.
@ Returns a pointer to a void if successfully allocated n bytes in the
memory
@ Returns null if the memory was not allocated.

@ The memory block is not initialized.
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void xcalloc(int n, int s);

@ Allocates an array of n elements where each element has size s;

@ calloc initializes memory to 0.
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realloc()

void * realloc(void %ptr, int n);

e What if we want our array to grow (or shrink)

@ Resizes a previously allocated block of memory.

@ ptr must have been returned from either calloc, malloc, or realloc.

@ Array may be moved if it could not be extended in its current
location.
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void free (void *ptr)

@ Releases the memory we previously allocated.
@ ptr must have been returned by malloc, alloc, or realloc.
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Dynamic allocation - troubles

main () {

int xx;

int size;

x=(int*) malloc(size);

xx = 20; /x What is wrong? %/

}
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Memory leaks

int xx;

x=(int *) malloc(20);
x=(int *) malloc(30);
/x What's wrong?x/
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Memory leaks

int *xx;

x=(int *) malloc (20);
x=(int *) malloc (30);
/% What's wrong?x/

Memory block allocated in line 2 is lost for ever.
MAY cause problems (exhaust memory).
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Inappropriate use of freed memory

char x*x;

x=(char *) malloc(50);
free(x);

x[0]= A ;

| \

Surprise
Surprisingly this code may work on some systems, but in general we
cannot predict the result.
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Other issues with freed memory

Freeing unallocated memory

char xx=NULL;
free(x);
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Other issues with freed memory

Freeing "not yours” block

x=malloc (50);
free (x+1);
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Other issues with freed memory

Double freeing

x=malloc (50);
free(x);
free(x);
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Structures

struct {
float width;
float height;
} chair, table;

struct dimensions {
float width;
int height;

b




YOR'K

UNIVERSITE
UNIVERSITY

CSE2031
Software
Tools -
Memory
Allocation
and
Structures

Przemyslaw
Pawluk
Pointers

review

Dynamic
memory
allocation

Structures

Access and pointers

@ Accessing the members is done via '." operator

@ Structs cannot be assigned
@ &chair is the address of the variable chair of type struct
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Namespaces

@ struct names have their own namespace separate from variables
and functions;

@ struct member names have their own namespace.

struct dimesnsion {

float width;

float height;

} height;

struct dimension dimension ;
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p= &table;

e «p.width /x INCORRECT x/
(+p).width; /x CORRECT x/
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You can use ’->’ operator to access a structure's fields

p—>width : J
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Nested Structures

struct point {int x,
struct line {
struct point a;
struct point b;
} myline;

int y;};




Structures and functions
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el  float get_area(struct dimension d) {
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@ Structure can be returned from function

struct dimension make_dim(int width, int height) {

struct dimension d;
d.width = width;
d.height = height;
return d;
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Structures and Functions cont.

@ It is inefficient to pass large structures to functions, instead use
pointers and you can manipulate the same structure.

@ Be careful when passing argument using pointer since the pointee
is not a copy!
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We can define a new type and use it later

typedef struct {
int x,y;
float z;

} newtype;

newtype al,bl, K cl, x;

Now, newtype can be used just like int, float and any other type in C
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struct list {
int data;
struct list xlink;

struct list xhead

Structures
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It is OK to use a pointer to a struct that is declared but not defined J
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Delete element from the end of the list

@ Find the node before the last node.
@ Store the address to the last element in the variable.
@ Assign NULL to the link field of the element before last.

@ Free the element pointed by variable.
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allocation @ Assign link of the ith element to the link field of the i-1 element to
S keep the tail of the list.

@ Free the element pointed by variable.
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1 struct tree {

2 int data;

3 struct list xlchild;
4 struct list xrchild;
5

6

Structures
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struct list xroot
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