
Linked list 



!  We have used an array of structures to handle groups of data.  
!  This is OK, when you know beforehand exactly how many structures you will have. 
!  When the number is unknown, arrays can be extremely costly since:  
◦  They force you to allocate enough memory for the worst-case situation.  
◦  This memory is useless if you use only a fraction of the array elements.  
◦  Moreover, if you need to access more memory than you initially allocated, your program will fail. 

!  The obvious solution is to be able to allocate memory for new structures as needed, 
through the runtime library routines malloc(), calloc(), realloc():  
◦  But successive calls to these routines will not guarantee that the structures will be placed 

contiguously in memory. 

!  So, we need a technique for connecting all the structures together. 
!  The most common way to do this is through a construct called a linked list.  
!  A linked list is a chain of structures that are linked one to another, like sausages.  
!  In the linked-list scheme, each structure contains an extra member, which is a pointer to 

the next structure in the list. 
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In a linked-list application, you need to perform the following operations: 

!  Create a list element 

!  Add elements to the end of a list 

!  Insert elements in the middle of a list 

!  Remove an element from a list 

!  Find a particular element in a list 
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!  To make the function as general as possible, we use the name ELEMENT, which 
gives no clue about the actual type of data being manipulated:  
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// ELEMENT becomes synonymous with struct personalstat (see the example code): 
typedef struct personalstat ELEMENT; 



!  The create_list_element() function allocates memory, but it doesn't link the 
element to the list.  

!  For this, we need an additional function, add_element(): 
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static ELEMENT *head; // serves as a pointer to the beginning of the linked list 
void add_element(ELEMENT *e){ 
    ELEMENT *p; 
    // if the 1st element (the head) has not been created, create it now: 
    if(head==NULL){ 

 head=e;   return; 
    } 
    // otherwise, find the last element in the list: 
    // Span through each element testing to see whether p.next is NULL.  
    // If not NULL, p.next must point to another element. 
    // If NULL, we have found the end of the list , end for loop.  
    for (p=head; p->next != NULL; p=p->next); // null statement 
    // append a new structure to the end of the list 
    p->next=e; 
} 



static ELEMENT *head; 
main(){ 
 for(int j=0; j<10; j++) 
  add_element( create_list_element()); 

} 
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!  To insert an element in a linked list, you must specify where you want the new 
element inserted.  

!  Insert function accepts 2 pointer arguments, p and q, and inserts the structure 
pointed by p, just after the structure pointed by q. 
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void insert_after(ELEMENT *p, ELEMENT *q){ 
    // if p and q are same or NULL, or if p already follows q, report that: 
    if(p==NULL || q==NULL || p==q || q->next == p){ 

 printf("insert_after(): Bad arguments \n"); 
 return; 

    } 
    p->next=q->next; 
    q->next=p; 
}  



!  To delete an element in a linked list, you need to find the element before the one you are 
deleting so that you can bond the list back together after removing one of the links. 

!  You also need to use the free() func, to free up the memory used by the deleted element.  
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void delete_element(ELEMENT *goner){ 
    ELEMENT *p 
    if(goner == head) 

 head=goner->next; 
    else // find element preceding the one to be deleted: 

 for(p=head; (p!=NULL) && (p->next != goner); p=p->next); // null statement 

    if(p == NULL){ 
 printf("delete_element(): could not find the element \n"); 
 return; 

    } 
    p->next=p->next->next; 
    free(goner); 
} 



!  There is no easy way to create a general-purpose find() function because you usually 
search for an element based on one of its data fields (e.g. person's name), which 
depends on the structure being used.  

!  To write a general-purpose find() function, you can use function pointers (remember 
earlier classes!!) 

!  The following function, based on the personalstat structure, searches for an element, 
whose ps_name field matches with the given argument 
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ELEMENT *find( char * name){ 
    ELEMENT *p; 
    for(p=head; p!= NULL; p=p->next) 

 if(strcmp(p->ps_name, name) == 0) // strcmp() returns 0, if 2 strings are same 
      return p; 
    return NULL; 
} 



! Check the example code shown in the class!! 
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