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Point er s t o Funct ions

Anot her  level of  indir ect ion: which f unct ion you
want  t o execut e

Example: giving r aises t o employees
Ð Type A employee get s $ 5000 r aise, t ype B get  $ 8000

Two ways t o do it

Ð É

Ð Met hod 2: caller  t ells callee what  f unct ion t o call t o
get  t he amount  of  t he r aise
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Met hod 1
struct emp {

char type;
int sal;

};
void raise (struct emp *, int incr );
…
struct emp emp1 = {‘A’, 25000};
(void) raise ( &emp1, 5000 );
…
void raise (struct emp * ep, int incr)
{
    ep->sal += incr;
}
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Met hod 2
#include <stdio.h>

struct emp {
char type;
int sal;

};

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

int
main(void)
{
   struct emp emp1 = {‘A’, 25000};
…
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Met hod 2 (cont Õd)
…
    if (emp1.type == ‘A’)
        giveraise(&emp1, raiseA);
    else if (emp1.type == ‘B’)
        giveraise(&emp1, raiseB);
…
    return 0;
}
void giveraise (struct emp *ep, int f())
{ ep->sal += f(); }

int raiseA ( void )
{   return 5000;   }

int raiseB ( void )
{   return 8000;   }
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Point er s t o Funct ions (cont Õd)

A f unct ion name used as an ar gument  is a point er
t o t hat  f unct ion
Ð & and * ar e not  needed!

Ar e t her e any advant ages t o met hod 2?  met hod 1?

Ar e t he par ens necessar y:
int (* f)  same as  int * f?
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The Der ived Dat a Types

! Ar r ays

! Point er s

" St r uct s

#Enums

#Unions
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struct: A Sing le Varia ble
wit h Multip le Components

Example: a per son has mult iple at t r ibut es

Ð name

Ð weight

Ð height

Ð gender

Ð I D number s

Ð age

Ð et c.

To indicat e t hese ar e all par t  of  t he same ent it y,
we def ine a struct dat a t ype f or  per sons
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Example

Makes mor e sense t han simply def ining t hese
f ields individually, not  indicat ing how t hey ar e
r elat ed

struct person {
   char *name;
   int height;
   int weight;
   char gender;
   int idnum;
   short age;
   …
};
struct person person1;
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Compar ed wit h J ava

member s of  a s t r uct  in C ar e ver y similar  t o
inst ance f ields of  a class in J ava
Ð but  t her e is no access specif ier  (public, private)

f or  member s of  a struct, which ar e all public

Synt ax f or  r ef er r ing t o bot h is t he same

   person1.height = 72;
   person1.weight = 180;
   person1.gender = ‘M’;
   …
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Declar ing and I nit ializing structs

Unit ialized
struct person person1;

struct person person1 =
   {“Fred”, 72, 180, ‘M’, 12345, 20};

struct person person1 =
    {“Fred”, 72, 180, ‘M’};

Fully init ialized

Par t ly init ialized (met hod 1)
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Declar ing and I nit ializing (cont Õd)

struct person person1 =
   {.name = “Fred”,
    .height = 72,
    .gender = ‘M’,
    .idnum = 12345};

Par t ly init ialized (met hod 2)
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Ref er r ing t o structs and member s

Simple assignment  t o a struct member

person3.weight = 200;

Assignment  t o an ent ir e struct (ver sion 1)

person2 = person1;

Assignment  t o an ent ir e struct (ver sion 2)
person4 = (struct person)
    {“Mary”,
      66,
      125,
     ‘F’,
      98765,
      person1.age+3};
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structs as I nput  Par amet er s

St r uct s ar e passed by value, as usual

Ð i.e., a copy is made and passed t o t he f unct ion

void printname ( struct person );

int main () {
   struct person person1 = {…};
   (void) printname (person1);
   …
}

void printname ( struct person p )
{
    (void) printf(“Name: %s\n”, p.name);
}
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structs as Ret ur n Values
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.height), &(new.weight),
      &(new.gender), &(new.id), &(new.age);
   return (new);
}
int main () {
   struct person person1;
   char name[] = “Jason”;
   person1 = getperson (name);
   …
}

Parentheses needed?
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C Operato r Precedence

16

15

Prec.

right-to-leftunaryaddress of&

right-to-leftunary
Indirection

(dereference)
*

right-to-leftunarynegation, plus- +

right-to-leftunarylogical NOT!

right-to-leftunarybit-wise complement~

right-to-leftprefixincrement, decrement++  --
left-to-rightpostfixliteral(t ype){i ni t }
left-to-rightpostfixincrement, decrement++ --

left-to-rightpostfixdirect selection.
left-to-rightpostfixfunction callf (...)

left-to-rightpostfixsubscriptinga[k]

size

indirect selection

Operator

right-to-leftunarysizeof

left to rightpostfix->

AssociatesClassTokens
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All Toget her !
Ar r ays, st r uct s, and point er s

An ar r ay of  st r uct s cont aining ar r ays of  point er s
t o st r uct s É

struct phonenumber {
    short areacode;
    short exchange;
    short number;
    char type;
};
struct person {
    char * name;
    struct phonenumber *pn[4];
};
struct person persons[100];
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Ar r ays of  structs

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

   persons[1] = getperson (“Liz”);
   persons[2] = getperson(“Jim”);
   (persons[2]).idnum = 23456;
   …
}

Parentheses needed?
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I nit ializing Ar r ays of  St r uct s

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 Cont ain structs
   struct phonenumber {
      short areacode;
      short exchange;
      short number;
   };
   struct person {
      char *name;
      …
      struct phonenumber phone;
   } person1;
…
   if (person1.phone).areacode == 919)
      …

Parentheses needed?
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structs Can Cont ain Ar r ays

Example

struct person {
   char *name;
   int weight, height;
   char gender;
   int idnum;
   short age;
   short coursesched[6];
};
struct person person1;
…
person1.coursesched[0] = 230;

Parentheses needed?
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Ar r ays of  structs Cont aining Ar r ays

Example

struct person {
   char *name;
   int weight, height;
   char gender;
   int idnum;
   short age;
   short coursesched[6];
};
struct person persons[100];
…
persons[25].coursesched[0] = 230;

Parentheses needed?
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structs Cont aining Ar r ays (cont Õd)

I nit ializing a struct cont aining a struct and an
ar r ay

struct person person1 = {
    “Trish”,
    66,
    115,
    ‘F’,
    99999,
    19,
    {919, 851, 0033},
    {230, 236, 312, 451}
};
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structs Can Cont ain Point er s

struct person {
   char *name;
   int weight, height;
   char gender;
   int idnum;
   short age;
   short coursesched[6];
} person1;

person1.name = “Donna”;
printf(“Name is %s\n”, person1.name);
char initial = *person1.name;

Parentheses needed?
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Point er s t o St r uct s

Parentheses needed? YES!

struct person {
   …
} person1, *pp;

pp = &person1;

(*pp).name = “Donna”;
(*pp).height = 65;
printf(“Name is %s\n”, (*pp).name);
char initial = *(*pp).name);
printf(“Height is %d\n”, (*pp).height );
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A New Oper at or

Unf or t unat ely, *pp.height != (*pp).height

A new oper at or  (f or  convenience):
  (*a).b can be r eplaced by a->b

…
pp = &person1;

pp->name = “Donna”;
pp->height = 65;
printf(“Name is %s\n”, pp->name);
char initial = *pp->name);
printf(“Height is %d\n”, pp->height);

the value pointed to by
the member pp.height

the height of the person
pointed to by pp
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A New Oper at or É (cont Õd)

How about  point er  t o a struct cont aining point er
t o a struct cont ainingÉ?  No pr oblem!

struct person {
    …
    struct person *father;
    struct person *mother;
} person1, *pp;
pp = &person1;
pp->father = &person22;
pp->mother = &person45;

if ( pp->father->age > 65)
    …
printf(“Mother: %s\n”, pp->mother->name );

Parentheses needed?
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C Operato r Precedence

16

15

Prec.

right-to-leftunaryaddress of&

right-to-leftunary
Indirection

(dereference)
*

right-to-leftunarynegation, plus- +

right-to-leftunarylogical NOT!

right-to-leftunarybit-wise complement~

right-to-leftprefixincrement, decrement++  --
left-to-rightpostfixliteral(t ype){i ni t }
left-to-rightpostfixincrement, decrement++ --

left-to-rightpostfixdirect selection.

left-to-rightpostfixfunction callf (...)

left-to-rightpostfixsubscriptinga[k]

size

indirect selection

Operator

right-to-leftunarysizeof

left to rightpostfix->

AssociatesClassTokens
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structs + Point er s =
Dat a St r uct ur es

Lot s of  uses, e.g., linked list s

name =
ÒBillÓ

next =
&persons[2]

age
= 19

persons[0]

name =
ÒAliceÓ

next =
&persons[1]

age
= 21

persons[2]

name =
ÒSallyÓ

next = NULLage
= 29

persons[1]

first
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Linked List  Example
struct person {
   char *name;
   int age;
   struct person * next;
};

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

first = &persons[0];
persons[0] = (struct person)
             {“Bill”,19,&persons[2]};
persons[1] = (struct person)
             {“Sally”,29,NULL};
persons[2] = (struct person)
             {“Alice”,21,&persons[1]};
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Pr ocessing a Linked List

Example: adding 1 t o t he age of  all per sons
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Pr int ing Ent r ies in List
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I nser t ing int o a List

List  empt y

List  not  empt y, new ent r y t o be inser t ed af t er
ent r y point ed t o by np
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?
Finding Wher e t o I nser t  I n a List

St ar t  wit h
list.c
f r om Homewor ks page of  class websit e
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Queues (as List s): I nser t  at  EndÉ

struct person *first;
struct person *last;
…
void insert(struct person *newpers) {

?
}
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Queues: Remove f r om Beginning

…
struct person * remove(void) {

?
}
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St acks (as List s): Remove Fr om End

Requir es doubly-linked list

prev =
NULL

name =
ÒBillÓ

next =
&persons[2]

age =
19

persons[0]

prev =
&persons[0]

name =
ÒAliceÓ

next =
&persons[1]

age =
21

persons[2]

prev =
&persons[2]

name =
ÒSallyÓ

next = NULLage =
29

persons[1]

first

last
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Remove Fr om End

?
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Mult iple (i.e., Ar r ays of ) Linked List s

Example: adding per sons t o a list , one list  f or  each
age gr oup 10-19, 20-29, et c.

Employees input  as f ollows:

Ð ÒBobÓ, 20

Ð ÒAliceÓ, 19

Ð ÒTr udyÓ, 24

Ð ÒMar kÓ, 18

Ð ÒFr ankÓ, 45
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Mult iple É (cont Õd)

pt r  t o ÒBobÓ 20 pt r  t o

pt r  t o ÒAliceÓ 19 pt r  t o

pt r  t o ÒTr udyÓ 24 NULL

pt r  t o ÒMar kÓ 45 NULL

pt r  t o ÒFr ankÓ 18 NULL

f ir st [0]

last [0]

f ir st [1]

last [1]

f ir st [2]  = NULL

last [2]  = NULL

f ir st [3]  

last [3]  
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Updat ing?

Like inser t ing int o linked list , but  use a point er  t o
first and last of  t he appr opr iat e age gr oup:

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

I nser t ing int o empt y list :

*fp = *lp = newpers;

Removing f ir st  in list :

*fp = (*fp)->next;
Why not fp->next?  
Why not *fp->next?


