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PointerPointer

Memory Allocation and Management
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Character Constants and VariablesCharacter Constants and Variables
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Pointer ConstantsPointer Constants

Pointer constants, drawn from the set of addresses for a 
computer, exist by themselves. We cannot change them; we 
can only use them.
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Print Character AddressesPrint Character Addresses

When the ampersand (&) is used as a prefix to a variable 
name, it means “address” of variable. When it is used as a 
suffix to a type, it means reference parameter.
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Integer Constants and VariablesInteger Constants and Variables

The address of a variable is the address of the first byte 
occupied by that variable

I154I154--11--A @ Peter Lo 2010A @ Peter Lo 2010 77

Pointer VariablePointer Variable

I154I154--11--A @ Peter Lo 2010A @ Peter Lo 2010 88

Multiple Pointers to a VariableMultiple Pointers to a Variable
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Accessing Variables through PointersAccessing Variables through Pointers
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Address and Indirection OperatorsAddress and Indirection Operators
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Pointer Variable DeclarationPointer Variable Declaration
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Uninitialized PointersUninitialized Pointers
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Initializing Pointer VariablesInitializing Pointer Variables
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Add Two Numbers Using PointersAdd Two Numbers Using Pointers
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Demonstrate Pointer FlexibilityDemonstrate Pointer Flexibility
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Using One Variable with Many PointersUsing One Variable with Many Pointers
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Example: Exchanging Values Example: Exchanging Values 
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Example: Exchanging ValuesExample: Exchanging Values
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Example: Exchanging ValuesExample: Exchanging Values
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Functions Returning PointersFunctions Returning Pointers

It is a serious error to return a pointer to a local variable.



I154I154--11--A @ Peter Lo 2010A @ Peter Lo 2010 2121

Pointers to PointersPointers to Pointers
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Pointer Types must MatchPointer Types must Match
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Common Program DesignCommon Program Design

Create local variables when a value parameter will be changed 
within a function so that the original value will always be 
available for processing.
When several values need to be sent back to the calling 
function, use address parameters for all of them. Do not return 
one value and use address parameters for the others.
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Using Pointers as ParametersUsing Pointers as Parameters
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Pointers to ArraysPointers to Arrays
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Dereference of Array NameDereference of Array Name
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Array Names as PointersArray Names as Pointers

To access an array, any pointer to the first element can be used
instead of the name of the array.
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Multiple Array PointersMultiple Array Pointers



I154I154--11--A @ Peter Lo 2010A @ Peter Lo 2010 2929

Pointer ArithmeticPointer Arithmetic

Given pointer, p, p ± n is a pointer to the value n elements 
away
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Dereferencing Array PointersDereferencing Array Pointers
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Example: Find SmallestExample: Find Smallest
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Pointers to TwoPointers to Two--Dimensional ArraysDimensional Arrays
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Variables for Multiplying Array ElementsVariables for Multiplying Array Elements
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Memory AllocationMemory Allocation
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Memory Management FunctionsMemory Management Functions
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A Conceptual View of MemoryA Conceptual View of Memory

You can refer to dynamic memory only through a pointer
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New Memory Allocation for a Single Data New Memory Allocation for a Single Data 
ItemItem
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Memory Allocation for an ArrayMemory Allocation for an Array
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Freeing MemoryFreeing Memory

Memory allocated by new must be released with delete, and 
memory allocated by new[…] must be released 
with delete[ ].
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A Ragged ArrayA Ragged Array


