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Method 1

struct emp {
char type;
int sal;
}i

void raise (struct emp *, int incr );

struct emp empl = {‘A’, 25000} ;
(void) raise ( &empl, 5000 );

void raise (struct emp * ep, int incr)
{
ep->sal += incr;

}

Met hod 2 (cont @)

if (empl.type == ‘A’)
giveraise (&empl, raised);
else if (empl.type == ‘B’)

giveraise (&empl, raiseB);

return 0;

}
void giveraise (struct emp *ep, int £())
{ ep->sal += £(); }

int raiseA ( void )
{ return 5000; }

int raiseB ( void )
{ return 8000; }

Pointers to Functions

Anot her level of indirection: which function you
want to execute

Example: giving raises t o employees
D Type A employee gets $5000 raise, type B get $8000

Two ways to do it
DE
D Method 2: caller tells callee what functiontocall to
get the amount of the raise

Method 2

" #include <stdio.h>

struct emp {
char type;
int sal;

}i

void giveraise ( struct emp *, int £());
int raiseA ( void );
int raiseB ( void );

int

main (void)

{
struct emp empl = {‘A’, 25000}

Pointers to Functions (cont @)

A function name used as an argument is a pointer
tothat function

D & and * are not needed!
Are there any advantages to method 2? method 1?

Are the parens necessary:
int (* £) sameas int * £?




The Derived Data Types

——
! Arrays

I Pointers
Structs
# Enums

# Unions

Example

struct person {
char *name;
int height;
int weight;
char gender;
int idnum;
short age;

}i

struct person personl;

Makes mor e sense t han simply def ining t hese
fields individually, not indicating how they are
related
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Declaring and | nitializing structs
—

Unitialized
‘struct person personl; ‘

Fully initialized

struct person personl =
{“Fred”, 72, 180, ‘M’, 12345, 20};

Partly initialized (method 1)

struct person personl =
{“Fred”, 72, 180, ‘M’'};
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struct: A Single Variable

Wit h Multip le Components......

Example: a person has multiple attributes
b name
b weight
D height
b gender
D1 D numbers
b age
Petc.

Toindicate these are all part of the same entity,
we define a struct datatype for persons

Compared with Java

members of astruct inCare very similar to
instance fields of a classin Java

D but thereis no access specifier (public, private)
for members of a struct, which are all public

Syntax for referringto both is the same

personl.height = 72;
personl.weight = 180;
personl.gender = ‘M’ ;
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Declaring and | nitializing (cont @)

Partly initialized (method 2)

struct person personl =

{ .name = “Fred”,
.height = 72,
.gender = ‘M’,

.idnum = 12345};
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Referring to structs and members

Simple assignment to a struct member

‘person3.weight = 200; ‘

Assignment to an entire struct (version 1)

‘personZ = personl; ‘

Assignment to an entire struct (version 2)

persond4 = (struct person)
{“Mary”,
66,
125,
E,
98765,
personl.age+3};

r ReturnV

struct person getperson (char * name )

struct person new;
new.name = name;
(void) printf (“Enter %s’s data: ”, name);
scanf (“%d %d %c %d %hd”,
§ & (new.weight) ,
& (new.id), &(new.age);

return (new) ;
}
int main () {

struct person personl;

char name[] = “Jason”;

personl = getperson (name) ;

Parentheses needed?

All Toget her!

Arrays, structs, and pointers

An array of structs containing arrays of pointers
tostructs E_

struct phonendhber {
short areacode;
short exchange;
short number;
char type;

}i
struct person {
char * name; »
struct phonenumber *pn[4];
}i

struct person persons[100];

structs as | nput Parameters

void printname ( struct person );

int main () {
struct person personl = {..};
(void) printname (personl) ;

}

void printname ( struct person p )
{

(void) printf(“Name: %s\n”, p.name);

}
Structs are passed by value, as usual
Di.e., acopy is made and passed to the function

C Operator Pre cedence

Arrays of structs

Example

int main () {
struct person persons[100];

persons[l] = getperson (“Liz”);
persons[2] = getperson (“Jim”) ;
.idnum = 23456;

) ™~

Parentheses needed?




| nitializing Arrays of Structs

Example

struct person persons[100] = {
{ “Fred”, 72, 180, ‘M’, 0, 20 },
{ “Liz”, 63, 115, ‘F’, 33333, 19 },
{ “Mary”, 76, 180, ‘F’, 44444, 25},
[10] = {.name = “Bill”, .height = 70,
.gender = M’}
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structs Can Contain Arrays

Example

struct person {

char *name;

int weight, height;

char gender;

int idnum;

short age;

short coursesched[6];
}i

struct person personl;

personl.coursesched[0] = 230;

Parentheses needed?
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structs Containing Arrays (cont @)

I nitializing a struct containing a struct and an

array
“struct person personl = {

“Trish”,

66,

115,

E,

99999,

19,

{919, 851, 0033},
{230, 236, 312, 451}
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structs Can Contain structs

struct phonenumber {
short areacode;
short exchange;
short number;

}i

struct person {
char *name;

struct phonenumber phone;
} personl;

if |(personl.phone)|.areacode == 919)

Parentheses needed?
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Arrays of structs Containing Arrays

Example

struct person {

char *name;

int weight, height;

char gender;

int idnum;

short age;

short coursesched[6];
}i

struct person persons[100];

persons[25] .coursesched[0] = 230;

Parentheses needed?
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structs Can Contain Pointers

struct person {

char *name;

int weight, height;

char gender;

int idnum;

short age;

short coursesched[6];
} personl;

personl.name = “Donna”;
printf (“Name is %s\n” ersonl.name) ;
char initial = |[*personl.name;

™~

Parentheses needed?
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Pointers to Structs

struct person {
} p;rsonl, *pp;
PP = &personl;
(*pp) .name = “Donna”;

(*pp) .height = 65;
printf ("Name is %s\n”, (*pp) .name);

char initial = * (*pp) .name) ;
printf (“Height is %d\n”, |(*pp) .height|) ;

Parentheses needed? YES!

A New OperatorE (cont @)

How about pointer to a struct containing pointer
toastruct containinge? No problem!

struct person {

struct person *father;
struct person *mother;
} personl, *pp;
PP = &personl;
pp->father &person22;
pp->mother &persond5;

Parentheses needed?

if (Ipp->father->age|> 65)

printf (“Mother: %s\n”,|pp->mother->name|) ;

structs + Pointers =

%

Lots of uses, e.g., linked lists

first

v-

A New Operat or

Unfortunately, *pp.height != (*pp) .height
-

the value pointed to by

) the height of the person
the member pp.height

pointed to by pp
A new operator (for convenience):
(*a) .b canbe replaced by a->b

PP = &personl;

pp->name = “Donna”;

pp->height = 65;

printf ("Name is %s\n”, pp->name) ;
char initial = *pp->name);

printf (“Height is %d\n”, pp->height) ;

C Operator Pre cedence

Linked List Example

struct person {

char *name;
int age;
struct person * next;

}i

struct person persons[3];
struct person * first;

first = &persons[0];

persons[0] = (struct person)
{“Bill” ,19, &persons|[2]};
persons[l] = (struct person)
{“sally”,29,NULL};
persons[2] = (struct person)

{“Alice”,21, &persons[1]};
| S | 21]




Processing a Linked List Printing Entries in List

Example: adding 1to the age of all persons

33 34

| nserting into a List Finding Where to I nsert I na List

List empty

| ?

Start with
List not empty, new entry to be inserted after list.c _
entry pointed to by np from Homeworks page of class website
|
Queues (as Lists): | nsert at EndE Queues: Remove from Beginning
I —

struct person *first;

struct person *last; struct person * remove (void) {

void insert(struct person *newpers) { 9
? i
° }




Stacks (as Lists): Remove From End

Requires doubly-linked list

Multiple (i.e., Arrays of ) Linked Lists

Example: adding personsto alist, one list for each
age group 10-19, 20-29, etc.

Employees input as f ollows:
D Bob( 20
P QliceQ 19
B OrudyQ 24
b MarkQ 18
D TrankQ 45

Updating?
—
Like inserting into linked list, but use a pointer to

first and last of the appropriate age group:

struct person *first[NUMAGERANGES],

*last [NUMAGERANGES] ;
int x = (int) ((newpers->age - 10) / 10);
fp = &first([x];
1lp = &last[x];

I nserting into empty list:

‘*fp = *1lp = newpers; ‘

Removing first in list: Why not £p->next?

Why not *£p->next?

*fp = (*£p)->next; «—

Remove From End

?

Multiple E (cont @)




