COMP205 IMPERATIVE LANGUAGES

8. COMPOUND (HIGHER LEVEL)
DATA TYPES4 --- LINKED LISTS
AND UNIONS

1) Linked records/structures

2) Linked lists, examplesin Adaand C

3) Processing linked lists

LINKED
RECORDFS/STRUCTURES

One of the most useful applications of recordsisto define
organisations of datain which distinct items are linked
together using pointers or reference values.

The simplest general form of linked recordsisalinked
list (more complex forms include trees of various types).
In alinked list each record includes a pointer to a
following record.

Thefina pointer isanull pointer (defined using the
reserved word NULL in both Ada and C) indicating that
thelast record in the linked list has been reached.
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A Linked list made up of a number of “date”
records/siructures

procedure ADA LINKED LIST_EX is
type DATE_T, -- Inconplete declaration E
type DATEPTR T is access DATE T; r
type DATE_T is record
DAY : inteager: MONTH : strina(l..9):
procedure CREATE_BI RTHDAY_RECORD (DAY: in integer;
MONTH: in string; YEAR in integer;

NEWPTR: in out DATEPTR.T) is
begi n
NEWPTR : = new DATE_T' ( DAY, MONTH, YEAR, NEWPTR) ;
end CREATE_BI RTHDAY_RECORD;

CUNCATE_ DI KITTOAT _RECCUOURD 1O, LT ooET
1991, Bl RTHDAYPTR) ;
CREATE_BI RTHDAY_RECORID( 15, " May
1993, Bl RTHDAYPTR) ;
CREATE_BI RTHDAY_RECORD( 21, " Apri |
1957, Bl RTHDAYPTR) ;
end ADA LINKED LI ST_EX ;

C LINKED LIST EXAMPLE

#i ncl ude <stdio. h>
#incl ude <stdlib. h>

typedef struct date {
int day;
char nonth[9],
int year;
struct date *next;
} DATE_T, *DATE_PTR T;

DATE_PTR T createBdayStruct(int, int, int);

voi d mai n(voi d) {

------- rest of code

void main(void) {
DATE _PTR_T birthdayPtr=NULL, newPtr=NULL;

bi rt hdayPtr =cr eat eBdaySt r uct (15, " Cct ober ",
1991);

newpt r =cr eat eBdaySt ruct (15, "May", 1993);

newPt r - >next =bi rt hdayPtr;

bi rt hdayPt r =newPt r;

newPt r =cr eat eBdaySt ruct (21, "April ", 1957);

newpt r - >next =bi r t hdayPtr;

bi rt hdayPt r =newPtr ;

}




DATE_PTR T creat eBdayStruct (i nt day,
int year) {
DATE_PTR_T newptr;

if ((newPtr = (DATE_PTR.T)

(mal | oc(si zeof (DATE_T))))==NULL) {
printf("Insufficient space\n");
exit(-1);

}

newPtr->day = day;
strcpy(newPtr->nont h, nont h) ;
newPtr->year = year;
newPtr->next = NULL;
return(newPtr);

}

int nonth,
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