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Shallow Copy and the Problems
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p1 = p2
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p1 = p2

changing p1 changes p2, why?



Variable Assignments

int x = 5;

int y = 10;

x = y; /* x is 10 now */

x = 20; /* y is still 10 */

y = 0; /* x is still 20 */

Person p1 = …

Person p2 = …

p1 = p2;

changing p1’s name also changes p2’s name

different from the behaviors of x or y
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We have another problem!
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program crashed



What happened?

Person p1 = Person_construct(19, "Tom Johnson");

Person p2 = Person_construct(21, "Mary Smith");

p1 = p2; (copy the value of each attribute)
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p1

age 19

name Tom Johnson Mary Smith

p2

age 21

name

p1

age 21

name Tom Johnson Mary Smith

p2

age 21

name



Shallow Copy

What does p1 = p2 do?

• Copy p2’s attribute values to p1’s attributes

• If an attribute is a pointer the value is an address

If two pointers have the same value, they share the 

same address

they point to the same memory location

• p1’s name is no longer accessible memory leak

• p1’s and p2’s names share the same memory 

changing one changes the other

• Person_destruct(p1);

• Person_destruct(p2);
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delete the same memory twice

program crashes



Solution: Deep Copy

Allocate Additional Memory
Copy the Content (not Address)
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new person.h
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add copy and 

assign functions



new person.c
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main.c
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execution
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changing p1’s name does not affect p3


