Answers to pointer exercises.

1. This program won’t compile because the line pnum1=5; will cause a type mismatch error.   The programmer is trying to assign an integer (5) to a pointer (pnum1).  These are of different types.  Assign pointer address values only by, for example, using the address of (&) operator or the new operator.  Arrays are considered pointer constants so an array’s start address could be assigned to a pointer,  for example pnum1 = myarray.  This won’t work the other way around (myarray=pnum1;) since the array base address is a constant.

2. This answer refers to the line numbers shown in the following code.

1  #include <iostream>

2  int main(void)

3 {

4   int *pnum1,*pnum2, *pnum3, *pnum4, **pnum5;

5   int num1 = 5,num2 = 12, num3 = 14;

6   pnum1 = &num1;

7   pnum2 = &num2;

8   pnum3 = &num3;

9   *pnum1 = 4;

10  *pnum2 = 6;

11  cout <<"pnum1= "<<pnum1<< " pnum2= "<<pnum2 <<" pnum3= " <<pnum3<<endl;

12  pnum3 = pnum2;

13  cout <<"pnum1= "<<pnum1<< " pnum2= "<<pnum2 <<" pnum3= "<<pnum3<<endl;

14  cout <<"*pnum1="<<*pnum1<< "*pnum2=" << *pnum2 << "*pnum3="<<*pnum3<<endl;

15  pnum1 = pnum3;

16  cout <<"*pnum1="<<*pnum1<< "*pnum2=" << *pnum2 << "*pnum3="<<*pnum3<<endl;

17  num1 = 44; num2=54; num3= 70;

18  cout <<"*pnum1="<<*pnum1<< "*pnum2=" << *pnum2 << "*pnum3="<<*pnum3<<endl;

19  pnum4 = new int;

20  cout << "pnum4 = "<< pnum4<<endl;

21  cout <<"*pnum4 = " <<*pnum4<<endl;

22  *pnum4= 12;

23  cout <<"*pnum4 = " <<*pnum4<<endl;

24  pnum5 = &pnum4;

25  **pnum5 = 123;

26  cout <<"pnum5= "<<pnum5<<" *pnum5 = "<<*pnum5<<" **pnum5 = "<<**pnum5;

27  return 0;
28 }

Lines 6,7 and 8 assign the pointer variables pnum1, pnum2 and pnum3 the addresses of the variables num1, num2 and num3 respectively as shown in the following diagram.
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Often these diagrams are simplified as follows


Lines 9 and 10 

These lines use the indirection operator (*) to refer to the value stored at the address referred to by its pointer.  In other words, the value at the address stored by the pointer is retrieved. When the indirection operator is used we say “the pointer is de-referenced.”  In fact the indirection operator is also called the de-reference operator.  Since pnum1 contains the address in memory of  the variable num1 then *pnum1 refers to the value stored by variable num1. Similarly,  *pnum2 refers to the value stored by variable num2.  These lines result in variable num1 being assigned the value 4 and num2 being assigned the value 6.  Diagrammatically it looks like this.


Line 11 outputs

pnum1= 0x0012FF68 pnum2= 0x0012FF64 pnum3= 0x0012FF60

Since this line outputs the contents of the pointer variables.  These are addresses.  Note 0x******** are addresses. 0x tells us the address is formatted as a hex number.  These addresses will change depending upon the memory available at the time of execution.  Pnum1 hold the address in memory of the variable num1, pnum2 holds the address in memory of pnum2 and pnum3 holds the address in memory of num3.

Line 12.

This assigns pnum2’s contents to pnum3, thus overwriting pnum3.  Now both pnum2 and pnum3 hold the same address and hence point to the same variable, in this case the variable stored in memory at location 0x0012ff64 (i.e. num2).  Notice that we no longer point to num3.  Luckily we can still refer to it by using its variable name (num3), otherwise we would be in trouble. Diagrammatically it looks like this:



Line 13 outputs

pnum1= 0x0012FF68 pnum2= 0x0012FF64 pnum3= 0x0012FF64.

Notice that pnum2 and pnum3 hold the same address.

Line 14 outputs

*pnum1=4*pnum2=6*pnum3=6

Since pnum2 and pnum3 point to the same address (that of num2) then *pnum2 is 6 and also *pnum3 is 6.

Line 15

This assigns pnum3’s contents to pnum1, thus overwriting pnum1.  Now pnum1,pnum3and pnum2 hold the same address and hence point to the same variable, in this case the variable stored in memory at location 0x0012ff64 (i.e. num2).  Notice that we no longer have any pointers pointing to num3 or num1. Diagrammatically it looks like

 this:



Line 16 outputs

*pnum1=6*pnum2=6*pnum3=6

Not surprisingly  6 is output each time.

Line 17 assigns new values to num1, num2 and num3 as shown in the following diagram.  Notice we haven’t changed any pointers here. 





Line 18 outputs

*pnum1=54*pnum2=54*pnum3=54

since all pointers point to num2.

line 19 dynamically creates new memory space for storing an integer.  The address of this space is stored in pnum4.

Line 20 outputs the address stored in the ‘pointer to integer ‘ pnum4.

pnum4 = 0x00300040

line 21 displays the value at the address stored by the pointer.  Notice this value is rubbish.  We have not stored anything at this address yet, therefore the current (undetermined) value at this address is displayed.

*pnum4 = -842150451

Line 22 places the data 12 in address location 0x00300040.
This is shown below:


Line 23 outputs

*pnum4 = 12

Line 24 assigns the “pointer to a pointer” variable pnum5 to point to the pointer pnum4. The address of (&) operator is used to get the address of the pointer pnum4 (that is 0x0012FF70 and  not the value held by it)





Line 25  takes the pointer pnum5 and dereferences it twice.  The first time (*pnum5) to get the value contained at the address contained in pnum5 (namely 0x00300040 – the value stored in pnum4) and the second time(**pnum5) to get to the location pointed to by the address stored in pnum4.  This location is overwritten by  the data 123.

line 26 outputs 

pnum5= 0x0012FF70 *pnum5 = 0x00300040 **pnum5 = 123

This line displays the address of pnum4 (0x0012FF70), the address of the memory created using the new command and assigned to pnum4  (0x00300040) and the value in this last address (123).
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