CSE102
Computer Programming
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page 241.
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answer you need; oy
it's right here in |
the Encyclopedia "
Britannica. :
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Credits: www.programiz.com



Pointers Point to Variables

Credits: www.programiz.com



Indirect & Direct Reference

int *countPtr, count;

The name count directly references
a variable that contains the value 7

countPtr count

The pointer countPtr indirectly
— » 7 references a vanable that
contains the value 7

Credits: How to Program C



Declaring Pointers

1nt *countPtr;

// Did you notice the difference between
// declaring a variable and a pointer?

// ¥ says couniPir is a pointer
// int says countPir is pointing To an
// integer variable



Pomters Point Huh!?

sysTem with a 32 bif
addressing

Credits: Pointers Explained — John Tsiombikas



Pointers Point Huh!?

int a = 10;
int *ptr;
ptr = &a;

Credits: Pointers Explained — John Tsiombikas



& and * Operators

int a = 10;
int *ptr;
ptr = &a;

10

a
O0xBRA7

O0xRBRBA7

ptr
17221111




& and * Operators

int a = 10;
int *ptr;
PLELy s a
ptr = &fj//’—\\\\\
/ \‘
10 O0xBBA/7
% /
*ptr

a ptr
O00xBBA''/ 17221111



& and * Operators
int a = 10;
int *ptr; Whal will be the effect
Of *ptr = 37

tcr = &a:
P ; -
10 00xBBA77
% y
*ptr

a ptr
O0xXBBA'/7 17221111



& and * Operators

int a = 10;

The content of a

int *ptr;
B ! becomes 3!

tr = &a;
S ’ .

2N

/ \

<4
10 00xBBA77
A /

a “ptr ptr

O00xBBA'/'/ 17221111



Indirect & Direct Reference

// ‘a simply refers To the memory

// location alloted fo a (direct ref,)
a = 33

*ptr = 3;

// *ptr also vefers to the memory

// location alloted fo a (in—direct ref,)



Remember

PLXT & a

MISZIN

*pPtr a



& and * Operators
int a = 10;
int *ptr; Whal will be the effect

0t sptr?
& a

2N

/ \

<4
10 00xBBA77
% y

*ptr

ptr = &a;

a ptr
O0xXBBA'/7 17221111



& and * Operators

1nt a = 10; The address of ptr
int *ptr; i.e., 172211 is fetched.

ptr = &a;/_&a\
7 N
10 00xBBA77
s /
a “ptr ptr
O0xBBA/7/ 1772211711

// volv is variable Too and has an address



Multiple Indirection

int a = 10;
int *ptr = &a; // DonT confuse

10 00xBBA77

a ptr
O0xBBA77 77221111



Multiple Indirection
int a = 10;
int *ptr = &a;
int **ptr2ptr = &ptr;

10 00xBBA77||77221111

a ptr ptr2ptr
00xBBA77 77221111 00xBBB13



Multiple Indirection
int a = 10;
int *ptr = &a;
int **ptril2ptr = &ptr;
int ***crazy = &ptrl2ptr

10 00xBBA771|l77221111 P

a ptr ptertr//;razy
00xBBA77 77221111 00xBBB13




Multiple Indirection
int a = 10;
int *ptr = &aj;
int **ptril2ptr = &ptr;
int ***crazy = &ptrl2ptr
// Remember ¥crazy = plraplr rrrr
// l\ike *plr = a 11

10 00xBBA771|l77221111 P

a ptr ptertr//;razy
00xBBA77 77221111 00xBBB13




Pointers Point to Variables

2047

1001

var ptr
(normal variable) (pointer)




So What?

// Let's wrife a game tor players fo
// navigate avoumol The

Credits: Head First C



Did I Say Write a Game!?!?

_—a—

T,
\ iy

Nay! !
Let’s wrife a
tunction fo set
sail in south east:

latitude

will
deévrease.

—_—
The |an_tj'|{:udc

will intrease. Credits: Head First C



go__south cast

Pass in the latitude
ahd\on@{pdc.

v

vold go south east (int lat, 1int

#include <stdio.h>

lat - 1; Q_DEHC&S: the
latitude.

lon + 1; 9o_south east()

lnf.lrcas: -Eh.g Ion?]i-tudg_ latitude

will
detrease.

int main ()
A
%

{ The longitude
; - . . _- will intrease.
int latitude 32
int longitude = -64;
go south east(latitude, longitude);
printf ("Avast! Now at: [%i, %i]\n", latitude, longitude);

return 0;

Credits: Head First C



Oops!!

The code should move the ship southeast from [32, —64] to
the new location at [31, —63]. But if you compile and run the

program, this happens:

File Edit Window Help Savwy?
> gcc southeast.c -o southeast

> ./southeast
Avast! Now at: [32, -64]

>

Credits: Head First C



What Went Wrong?

Remember call by value::

This is @ new vaviable

Lontzdminy d Lopy c:f
the \c:«ngifudc value.

When you call a function you don‘t
send tThe variable longitfude to the
tfunction go_south_east() just its
value 32 copied to lon

Credits: Head First C



What Went Wrong?

Remember call by valuer:

0“'7 the local Copy he original vaviable
gets thanged. keeps its original value.

Il (ﬂlongltude o
\. ~

Credits: Head First C



Call by Reference

l (ﬂ latitude o

The latitude % I | g\. ~

vavriable is at

Foopoe " |9 I} 82 ‘

v

4
° 4100,000 a

Instead ok assing
\ the value © the

variable, pass its
Please | lotation.

Update locker |
4,100,000 o

=] )

\\
. . N
Credits: Head First C




Call by Reference

:0 latitude o
\

A

| 31| l
& N\
¢ 4'100,000 o




Fixing go_south_east ()

// The parameters are of poinfer fype

vold go_south_east (1nt *lat,

int *lon) {
*lat = *lat - 1;
*lon = *lon — 1;

¥lat & ¥lon are de—vreterencing and cav
access values ot latitude and longitude in
main, in ofher words ¥(&a) is a ifseltr:



Fixing main ()
int main () {
int latitude = 32;
int longitude = —-64;
go_south_east (&latitude, &longitude);
printf (“Avast! Now at: [%1 %i]\n”,
latitude, longitude);

return O;

File Edit Window Help Sawy?




Share Memory

Pointers let tunctions share memory —
data created by one tunction can be
modified by another function, so long
as it knows where fo find iT in memory



Pointers have Types

N

Pointer vaviables have di-("‘ccrcn{:
‘ty?cs ‘("mr eath 'E‘f?c .-.-.43 daJca.

Credits: Head First C




CSE102
Computer Programming

(Next Topic)

An array 1s not a pointer. An array is not a pointer
An array is not a pointer. An array is not a pointen
An array 1s not a pointer. An array is not a pointen
An array 15 not a pointer. An array is not a pointen
An array 1s not a pointer. An array is not a pointen
An array 1s not a pointer. An array is not a pointer
An array is not a pointer. An array is not a pointen
An array 1s not a pointer. An array is not a pointen
An array is not a pointer. An array is not a pointen
An array 1s not a pointer. An array is not a pointen ‘

An array 15 not a pointer. An array (s not a pointen

=

1“"-—-"’

Credits: i.imgur.com
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