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CS 142 
Dynamic Memory 

*Adapted from OpenCourseWare Lecture Notes by Geza Kovacs 
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Announcements 

• Program 7 has been assigned - due Sunday, April 19th by 
11:55pm 
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Scoping and Memory 

• Whenever we declare a new variable (int x), memory is 
allocated  

• When can this memory be freed up (so it can be used to store 
other variables)?  

– When the variable goes out of scope  
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Scoping and Memory 

When a variable goes out of scope, that memory is no longer 
guaranteed to store the variable’s value  
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Scoping and Memory 

When a variable goes out of scope, that memory is no longer 
guaranteed to store the variable’s value  

• Here, p has become a dangling pointer (points to memory 
whose contents are undefined)  
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A Problematic Task 

• Implement a function which returns a pointer 
to some memory containing the integer 5  

• Incorrect implementation:  
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The new operator What is an algorithm? 
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The new operator 
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The delete operator What is an algorithm? 
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What is an algorithm? 
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Delete Memory When Done Using It 
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Don’t Use Memory After Deletion What is an algorithm? 
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Don’t Delete Memory Twice 
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Only delete if memory was allocated by new What is an algorithm? 
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Try This 

• Allocate two new ints on the heap (dynamically). 

• Set them equal to 10 and 20 and print them. 

• Switch the pointers so each pointer now points to 
the opposite int. 

• Print them again. 

• Deallocate the integers. 
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Allocating Arrays 

• When allocating arrays on the stack (using “int arr[SIZE]”), 
SIZE must be a constant 
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Allocating Arrays 

• If we use new[] to allocate arrays, they can 
have variable size 
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Allocating Arrays 

• If we use new[] to allocate arrays, they can 
have variable size 

• De-allocate arrays with delete[] 
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Ex: Storing values input by user 
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Variables that grow and/or shrink 

• Using new type[num] still doesn't make the 
dynamic memory grow or shrink. 

• So how do vectors work?   

– A vector starts off by allocating (using new) a 
"default" amount of space for items in the vector. 

– If we add too many things to a vector, it will 
allocate more space, copy everything in the vector 
into the new space, then delete[] the old space. 
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Try This 

• Allocate (on the heap) an array of 5 doubles. 
• Assign some numbers to the array. 
• [Pretend that we want to add more numbers.] 
• Allocate (on the heap) a second array of 10 

doubles. 
• Copy the doubles from the old array into the new 

one. 
• delete[] the old array. 
• Print the new array. 
• delete[] the new array. 


