
Fundamentals of Programming
lecture 18

Introduction to Pointers
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

   

address1.c



Variable address
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%lu %lu \n", &i, &j);

   

address2.c



Variable address
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%lu %lu \n", &i, &j);

   

address2.c



Variable address

-101
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%lu %lu \n", &i, &j);

   

address2.c

140733182053744

140733182053748



Variable address
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%lx %lx \n", &i, &j);

   

address3.c

140733182053744

140733182053748



Variable address

-101
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%lx %lx \n", &i, &j);

   

address3.c

7ffeb6925c20

7ffeb6925c24



Variable address

-101
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%p %p \n", &i, &j);

   

address4.c

7ffeb6925c20

7ffeb6925c24



Variable address

-101

1204
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int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%p %p \n", &i, &j);

   

address4.c

7ffeb6925c20

7ffeb6925c24

lecture18$ gcc address4.c && ./a.out 

1204 -101 

0x7ffeca6ebcc0 0x7ffeca6ebcc4

   



Variable address

-101

1204

Memory

j

i
int i = 1204;

int j = -101;

printf("%d %d \n", i, j);

printf("%p %p \n", &i, &j);

   

address4.c

ff87b2a4

ff87b2a8 

lecture18$ gcc -m32 address4.c && ./a.out 

1204 -101 

0xff87b2a4 0xff87b2a8 

   



Variable address
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int i = 1204;
int j = -101;
printf("%u\n", &i); 

j

i

i j &i &j

1204 -101 2088 2092



What is a Pointer?
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What is a Pointer?
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int i = 1204;
int j = -101;
printf("%u\n", &i); 
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What is a Pointer?
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int i = 1204;
int j = -101;
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What is a Pointer?
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int i = 1204;
int j = -101;
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What is a Pointer?
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int i = 1204;
int j = -101;
int *p;

p = &i;
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What is a Pointer?
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int i = 1204;
int j = -101;
int *p;

p = &i;
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What is a Pointer?
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int i = 1204;
int j = -101;
int *p;
p = &i;
j = *p;
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What is a Pointer?

1204
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int i = 1204;
int j = -101;
int *p;
p = &i;
j = *p;
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What is a Pointer?
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int i = 1204;
int j = -101;
int *p;
p = &i;
j = *p;
*p = -22;
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What is a Pointer?
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int i = 1204;
int j = -101;
int *p;
p = &i;
j = *p;
*p = -22;
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Argument passing
● By value
● By reference



Simulating by-reference argument passing



Simulating by-reference argument passing



Simulating by-reference arguments

x

p

Memory



multiple outputs

main:r

main:q

main:b

main:a

divide:qp

divide:b

divide:a

Memory

divide:rp



Arguments are still by-value
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Arguments are still by-value
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Arguments are still by-value

main:r

main:q

main:b

divide:qp

divide:b

divide:a

Memory

divide:rp

main:a

divide:rp

divide:qp
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use %p to print addresses

main:r

main:q

main:b

divide:qp

divide:b

divide:a

Memory

divide:rp

main:a

divide:rp

divide:qp

divide:b

divide:a

main:rp



Example: Swapping

pointerfunc5_swap.c



Pointers

http://www.youtube.com/watch?v=mnXkiAKbUPg


constant pointers
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constant pointers



constant pointers



constant pointers

same thing



Pointers

a = *(&b);

p = &(*q);



Remember: the "swap" function



Remember: bubble sort



Using swap for bubble sort

pointersort.c 


