






More Pointers Practice
 

1.  Remember that &i will give the address of variable i.  Build and run the following 
program, show the output and answer the question.

 
#include <stdio.h>
 
void main(void)
{
      int i = 7, j = 11;
      printf("i = %d, j = %d\n", i, j);
      printf("&i = %p, &j = %p\n", &i, &j);
}

 
As you may recall, each variable has a data type, name, value and address associated 
with it. In the following Figure, inside the boxes, under the label of “value”, show the 
values of i and j. Likewise, on the lines under the label marked “Address”, show the 
addresses of i and j in RAM from your output.
 

Keep in mind that those addresses are different from the shown on the left and 
may also different with your friends.

  
------------------------------------------------------

 

  

2.  Build and run the following program, show the output and answer the questions.
 

#include <stdio.h>
 
void main(void)
{
      int i = 7, j = 11;
      printf("i = %d, j = %d\n", i, j);
      printf("&i = %p, &j = %p\n", &i, &j);
      // reassign new values...
      i = 4;
      j = 5;
      // reprint...
      printf("\ni = %d, j = %d\n", i, j);
      printf("&i = %p, &j = %p\n", &i, &j);
}

a.  After the initialization statement, were we able to change the values of the 
variables?

b.  After the assignment statements, were we able to change the addresses of 
the variables? Try &i = 4;

c.  Now at the end of main(), add the following statement and try running it: j = 
&i; Were we able to store the address of i into j?

a.  Yes.
b.  No we can't. The &i = 4; generate the following error during 

the build time.

"...error C2106: '=' : left operand must be l-value..."

c.  We add the following code at the end of main().

// assigning the address of variable i to normal 
variable j
j = &i;
printf("\ni = %d, j = %d\n", i, j);
printf("&i = %p, &j = %p\n", &i, &j);
 

 
Yes we can store the address of i into j.

  
3.  We need a new way to define a variable if that variable will store memory addresses or 

RAM locations. Notice the declaration of pOne using an asterisk. *pOne is a variable 
that can hold the memory addresses of integers. Show the output and answer the 
questions.

 
#include <stdio.h>
 
void main(void)
{
      int i = 7;      // Statement 1
      int *pOne;  // Statement 2
      float x = 0.00;
      printf("&i = %p \n", &i);
      pOne = &i;  // Statement 3
      printf("pOne = %p\n", pOne);
}

 

 

 
We can assign addresses or an integer to pOne.
 

 
However assigning an integer to pOne has no valuable purpose in 
programming because we don't know what is stored at the 
address and programming wise it is illegal.

d.  We need to use an asterisk (*) to denote the variable can 
only hold the address of integer.



a.  In the above diagram show the value of i inside its box and next to its 
address.

b.  After Statement 3 is executed, what is the value of pOne? Show the value 
in the diagram.

c.  Can you assign only addresses to pOne? Can you assign an integer as 
shown below to pOne?

pOne = 4;

d.  From Statement 1 and 2, how can we tell beforehand that i can hold only 
integers and pOne can hold only the addresses of integer?

e.  Try assigning an address of a float as shown below to pOne. Does it work?

pOne = &x;

f.  Does pOne have its own memory location in RAM, as shown in the 
diagram? If so, show the address where pOne is stored. Try:

printf("&pOne = %p\n", &pOne);

e.  Yes it works with warning during the building.

"warning C4133: '=' : incompatible types - from 'float 
*__w64 ' to 'int *'"

f.  Yes pOne have its own memory location in memory.
 

 

  
4.  The following experiment is a review of the previous experiments. Show the output and 

answer the questions.
 

#include <stdio.h>
 
void main(void)
{
      char a = 'Q', *pa;
      // the F modifier force the value to float
      // else by default it is a double
      float x = 7.3F, *px;
      int i = 2, *m;
      pa = &a;
      px = &x;
      m = &i;
      printf("pa = %p\npx = %p\n m = %p\n", pa, px, m);
}

a.  Out of the six variables declared, which may store addresses?
b.  In the following Figure, show the values of a, x and i.
c.  From the output, show the values of pa, px and m in the Figure below.

d.  Now that you know the values of pa, px and m, what are the addresses of 
a, x, and i? Show them in the Figure.

e.  Must variable that store addresses begin with the letter p? If not, how can 
we tell from the declaration of these variables that they can store 
addresses?

f.  Which variable(s) may store only (single) characters?
g.  Which variable(s) may store addresses to characters?
h.  Can you store the address of a float in pa? Can you store the address of an 

integer in pa? If not, what error or warning message is obtained? For 
example:

pa = &x;
pa = &i;

i.  Can you store a character in pa? If not, what error message is obtained?

pa = 'Q';

j.  Can you change the address of a variable? If not, what error message is 
obtained?

&a = 4440;

k.  Try storing the addresses of a and i in px. Does px hold the addresses of 

 

 

a.  *pa, *px and *m will store addresses.
 

b.  
 

e.  Not really. However as a convention, pointer variables 
prefix with 'p' to denote it is a pointer variable. The asterisk 
(*) will denote the variable is a pointer variable.

f.  Variable a.
g.  Variable *pa.
h.  Yes we can assign other pointer types. However this will 

deviate the purpose of declaring the original variable and 
programming wise it is illegal. The following are the warning 
generated. The code run without any error.

"warning C4133: '=' : incompatible types - from 'float 
*__w64 ' to 'char *'"
"warning C4133: '=' : incompatible types - from 'int 
*__w64 ' to 'char *'"

i.  Same as (h) with the following warning message.

"warning C4047: '=' : 'char *' differs in levels of 
indirection from 'int'"

j.  No we can't. The code generates the following error.

"error C2106: '=' : left operand must be l-value"

k.  No it doesn't. However the following warnings generated.

"warning C4133: '=' : incompatible types - from 'char 
*__w64 ' to 'float *'"
"warning C4133: '=' : incompatible types - from 'int 
*__w64 ' to 'float *'"

l.  No it doesn't. However the following warnings generated.

"warning C4133: '=' : incompatible types - from 'char 
*__w64 ' to 'int *'"



floats only?

px = &a;
px = &i;

l.  Try storing the addresses of a and x in m. Does m hold the addresses of 
integers only?

m = &a;
m = &x;

l.  What can you store in a? What can you store in pa? What in their 
declarations identifies the difference?

m.  What can you store in x? What can you store in px? What in their 
declarations identifies the difference?

"warning C4133: '=' : incompatible types - from 'float 
*__w64 ' to 'int *'"

m.  By avoiding any warning/error we can store a character in 
variable 'a' and we can store an address (memory location) 
in pa that point to a character data type.

n.  By avoiding any warning/error we can store a float in 
variable x and we can store an address (memory location) 
in px that point to a float data type.

 

  
5.  Show the output and answer the questions.

 
#include <stdio.h>
 
void main(void)
{
      char a = 'Q', b = 'X', *pa, *pb;
      pa = &a;    // Statement 1
      pb = pa;    // Statement 2
      printf("pa = %p, pb = %p\n", pa, pb);     // Statement 3
      pa = &b;
      printf("pa = %p, pb = %p\n", pa, pb);
}

a.  Can we assign a variable that stores addresses to another variable, like in 
Statement 2?

b.  Can we store the address of any character variable in either pa or pb? How 
can you tell it?

c.  Where is the variable 'a' stored? Where is the variable 'b' stored? Fill in the 
following diagram.

d.  What is the first address stored in pa? Show it in the diagram.
e.  Strike out that value you just placed for pa and write next to it the new 

address stored in pa.
f.  From this experiment, can you tell where pa and pb are stored? If not, give 

the Statement that will print these addresses and copy those addresses in 
the diagram.

 
  

 

a.  Yes, provided both are pointer variables that point to a 
similar data type.

b.  We can store address of any character variable in pa or pb 
because both pointer variables point to a similar data type, 
a char. Programming wise, in this case it is legal.

d.  
 

e.  
 

f.  By adding the following two line of codes we can see a 
complete scenario when the program re-build and re-run.

// printing the data stored pointed by those pointers
printf("*pa = %c, *pb = %c\n", *pa, *pb);
// printing the addresses of those pointers
printf("&pa = %p, &pb = %p\n", &pa, &pb);
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