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Lecture A2 —Pointers (Revision) Pointers and Arrays

Kymberly Fergusson

Pointer Operations

Pointers Type obj ect ;
Tuno* ADt r -
¢ A pointer isadatatype. o '
* You can create variables of thistype asyou « aPtr = &obj ect assignsthe address of obj ect to
would of other types. aPtr.

¢ Containsamemory address. « *aPtr alowsaccesstothe obj ect through the
« Pointsto a specific data type. pointer.

int *pointerl = &: » If aPtr pointsto astructure then

(*aPtr). menber

0x2000 ]il is equivalent to
> aPtr-> nmenber

0x9060

#i ncl ude <stdio. h>

_ _ _ Solution 1
Pointers and Function Arguments (¢ fekesnendint & Tt D)
int tnp;
tmp = a;
a = b;
b = tnp;
}
x: 1 ::> swap ::> x: 2 i{nt mai n()
yr 2 yr 1T

int x =1, y =2;

fakeSwap(x, y);
printf(*%d %\n", x, y);
}




#i ncl ude <stdio. h>

voi d fakeSwap(int a, int b)
{
int tnp;

tnp = a;

a = b;

b = tnp;
}

int main()
{
int x =1, y = 2

fakeSwap(x, y);
printf(*od %\n", x, y);

Solution 1

0x2000

0x2010
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#i ncl ude <stdio. h>

voi d fakeSwap(int a,

{
int tnp;

tnp = a;
a = b;
b = tnp;
}
int main()

int x =1

fakeSwap(x, y);

printf(“% %l\n",

Ly =2

Solution 1
a:
0x2038
b:
X
0x2000
y:

0x2010

#i ncl ude <stdio. h>

voi d fakeSwap(int a, int b)

Solution 1

#i ncl ude <stdio. h>

voi d fakeSwap(int a,

Solution 1

int tnp; 0x2060 int tnp; 0x2060
tnp = a; 0x2038 tnp = a; 0x2038
a=b; . a = b; b:
b = tnp; ’ II' 0x2040 b = tnp; ' I:l 0x2040
} }
int main() int main()
{ {
int x =1, y =2 . int x =1, y =2 .
' II' 0x2000 ’ I:loxzooo
fakeSwap(x, y); fakeSwap(x, y);
: «o] o M . : ; w0 o M y:
printf("% %d\n", x, y); I:l 0x2010 printf(*o %\ n", |:|0x2010
} }
9 10
#i ncl ude <stdio. h> . #i ncl ude <stdio. h> )
Solution 1 Solution 1
void fakeSwap(int a, int b) void fakeSwap(int a,
< T {
int tnp; 0x2060 int tnp;
tnp = a ’ I:l 0x2038 tnp = a
a = b; . a = b;
b = tnp; ’ 0x2040 b = trmp
} }
int main() int main()
{
int x =1, y =2, I:l int x =1, y =2 X'I_l—_l
' 0x2000 ’ 0x2000
fakeSwap(x, y); I:l fakeSwap(x, y); I:l
i “og o " . : i “og 9 " y:
) printf(“% %\n", x, y); 0x2010 ) printf(“% %l\n", 0x2010
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#i ncl ude <stdio. h>

#i ncl ude <stdio. h>

Solution 2 Solution 2
void trueSwap(int* a, int* b) void trueSwap(int* a, int* b)
{ {
int tnp; int tnp;
tnp = *a; tmp = *a;
*a = *b; *a = *b;
*b = tnp; *b = tnp;
} }
int main() int main()
{
int x =1, y = 2; int x =1, y = 2; X
' 0x2000
trueSwap(&x, &y); trueSwap(&x, &y);
: wo 0 - . : wog 0 " . y:
printf(“%d %\n", x, y); printf(“od %l\n", x, y); 0x2010
} }
13 14
#i ncl ude <stdio. h> #i ncl ude <stdio. h>
Solution 2 Solution 2

void trueSwap(int* a, int* b)

{ t np:
I R

int tnp;

tnp = *a; 0R§038

*a = *b;
}
int main()
{
int x =1, y = 2; X:II|
0x2000
trueSwap(&x, &y);
. Cog] O » .
) printf(“o% %d\n", x, y); I:l 0x2010
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void trueSwap(int* a, int* b)

! ]
0x2060

int tnp;

tnmp = *a; 0x2§38

*a = *b;
*b = tnp; ox2¢40
}
int nain()
{
int x =1, y = 2; x:I:l
0x2000
trueSwap(&x, &y);
: wog O " .
} printf("% %\n", x, y); |:|0x2010
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#i ncl ude <stdio. h>
Solution 2

void trueSwap(int* a, int* b)

{ S —
int tnp; 0x2060
tnp = *a; addr of X 0xj038

*a = *b;

*p = .
) b = tnp; addrofy  0xjo40
int main()
{

’ 0x2000
trueSwap(&x, &y); I:l
i “ 0 0 " N

} printf(*% %\n", x, y); 0x2010
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#i ncl ude <stdio. h>
Solution 2

void trueSwap(int* a, int* b)

{ o ]
i ; 0x2060

int tnp;
tnp = *a; addr of X 0x2¢38
xa = *b;

N .
} b = tnp; addrofy  0x2440
int nain()
int x =1, y =2 x-l:l
) 0x2000
trueSwap(&x, &y); I—l—_l
i “ 0 0 " N
} printf(*% %\n", x, y); 0x2010
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#i ncl ude <stdio. h>

Solution 2

void trueSwap(int* a, int* b)
{
int tnp;

tnp = *a;

*a = *h;

*b = tnp;
}

int main()
{
int x =1, y = 2;

trueSwap(&x, &y);
printf(“od %\ n", x,3
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X
y:

More on Pointers

* You can print the address stored in a pointer
using the %p conversionspecifier

Example: printf (“%”, nunPtr);
scanf() needstoknow whereto put the

value - it needs the address of thevariable
as it takes pointers as parameters.

Example int i;
scanf(“%”, & );

struct DataBaseRec

{

/* Very Large Structure*/

b
typedef struct Dat aBaseRec Dat aBase;

21

Dat aBase
readNewEnt ry ( Dat aBase t heDat aBase)
{

/* Some code */
return theDat aBase;

voi d
pri nt Dat aBase( Dat aBase t heDat aBase)
{

/* Some more code */

voi d
readNewEnt ry ( Dat aBase* dat aBasePtr)
{

[* Some code*/

voi d
print Dat aBase(const Dat aBase* dat aBasePtr)
{

[* Some morecode*/

23

voi d
readNewENt ry (( aBasePtr)
{

Addrgss of Database
/* Some code */

voi d
print Dat aBase(const Dal
{

dat aBasePtr)

/* Some more code */




voi d
readNewEnt ry ( Dat aBase* dat aBasePtr)
{

/* Some code */

Database cannot
change in this function.

voi d
pri nt Dat aBase(Dat aBase* dat aBasePtr)
{

/* Some more code */

Why Pointers?

» Tomodify avariablein afunction that is
not aglobal, or alocal to that function

» To save space

» Tosavetime

* To use dynamic memory (Lecture A6)
» Used extensively in linked structures

}
25 2%
Pointersand Structures Pointersand Structures
— [—— |2
aPtr
struct bookRec{ tenmp struct bookRec{ tenmp
float price; float price;
char name[7]; char name[7];
I s
typedef struct bookRec Book typedef struct bookRec Book
Book tenp; Book *aPtr ;
Book tenp;
scanf ("%l %", & enp.price, tenp.name); aPtr = &t enp;
»
27 scanf ("% ¥6", QfeorRimimmpieme@dm— aPt - >nane) ; 28

Pointersand Functions

* To enable afunction to access and change
an object.

 For large structures it is more efficient.

e Useconst specifier whenever a constant
isintended.
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ninterc and Arrave

Type array[size];

Type* pPtr = array + i;

yper qPtT = array + J,

Thename array isequivalentto &array[ 0]
pPt r++ incrementspPt r to point to the next
elementof array.

pPtr += nincrementspPtr to pointton
elements beyond where it currently points.
pPtr-qgPtr equalsi-j .




Pointersand Arrays (cont)

Basic Pointer Arithmetic

. . . 0x2008 0x200C 0x2010 0x2014 0x2018
A normal 1 dimensional array: array:
- 0x2008
|Type array[sizel ; | 2
0 (_J 1 2 3 4
« array[ 0] isequivalentto *array pPtr: qPtr:
« array[n] isequivalentto *(array + n) oxe004  PXx2008 oxe000 [NULL
float array[5];
float* pPtr = array;
float* gPtr = NULL;
31 32
array: 052668 2 016 d 02018 array: 2668 2060 2616 2014 2640
0x2008 0x2008
0(_\1) 2 3 4 0 1 2 3 4 _D
pPtr: qPtr: pPtr: qPtr:
ox2004 |0X200C oxa000 [NULL oxe004 Dx2018 oxz000 NULL
v v
float array[5];
froat array[5]; float* pPtr = array;
floatx pPtr = array; float* qPtr = NULL;
float* qPtr = NULL;
pPtr++ /* pPtr = &array[1] */
. . *
pPtr++; /* pPtr now holds the address: &array[1] */ pPtr += 3; /* pPtr now hold the address: &array[4] */
33 34
array: 0x2008 | 0x200C | 0x2010 | Ox2014 | 0x2018 array: 0x2008 Px200C  [0x2010  px2014  px2018
0x2008 ; 0x2008
<L * §\°/ * e T ‘\o + 4;
pPtr: qPtr: pPtr: qPtr:
0x2004 %2018 0x2000 OX%2010 ox2004 %2018 0x2000
float array[5]; float array[5];
float* pPtr = array; float* pPtr = array;
float* gPtr = NULL; float* gPtr = NULL;
pPtr++ /* pPtr = &rray[1] */ pPtr++;, /[* pPtr = &array[1] */
pPtr += 3; /* pPtr = &array[4] */ pPtr += 3; /* pPtr = &array[4] */
qPtr = array + 2; /*gPtr now holds the address &array[2]*/ qPtr = array + 2; /* qPtr = &array[2] */
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printf(“%\n",

pPtr-qPtr);




char * strcpy(char* s, char* t)
{
int i =0;
while (t[i] = 0)
{
sfi] = t[i];

i+
}
s[i] = "\0';
return s;

}

char *strcpy(char* s, char* t)

Revision

* Pointers
« Pointer Operations

— address operator (&), and dereferencing operator
*)

 Pointers and Structures.

— structure pointer operator (- >)

ile (op it o) « Pointers and Function Arguments.
{ *p o= —Look at “swap” example
e * Pointer Arithmetic
Feturn  Pointersand Arrays
1 ' 37 38
Revison: Reading
Next Lecture * Kruse - Appendix C.6
K * Deitel & Deitel - Chapter 7
* Stacks * King - Chapter 11, 12
— abstract datatype

— main operations
— implementation
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¢ Langsam - Chapter 1.1
« Standish — Chapter 2.3
« Kernighan and Ritchie - Chapter 5.1—- 5.10, 6.2

Preparation

Next lecture: Stacks
e Read3.1.1t03.1.5inKruseet a.




