THE RULE OF THREE
LINKED LISTS (CONT.)

Problem Solving with Computers-l| C
|m, ' GitHub
o qo;:::asr,d; .
:gl;“:“q Mme:\ Rz gace®®" ! @

Il



ﬁs e dosic)ﬂé’f‘ 2 & (&% clets AN need 1+

(_ defesines e public Comadng needed D

- e uger e Seds
- Yesting  Les pudGc Lot bo ke s I 8 eved D
~ reoneae o @\1*\&«\;\&6 AN 68D ackd U BB 5\@&.&;&\

& Q\X\Q 3—} Tl °>0<



=
Linked List Abstract Data Type (ADT)

class LinkedList {

public:
LinkedList();
~LinkedList();
// other public methods

private:
struct Node {
int info;
Node* next;
}i
Node* head;
Node* tail;
}i






Memory Errors

* Memory Leak: Program does not free memory allocated on the heap.

P e AN

C\\ QL es< N\jUJwN‘( Locadhdn ek Jertn '} of $y |
oY 2 w Yl (ode doset e
PNN\ES&‘% fre



.. T 5L i
RULE OF THREE

If a class defines one (or more) of the following it should probably explicitly
define all three:

1. Destructor
2. Copy constructor
3. Copy assignment

The questions we ask are:

1. What is the behavior of these defaults?
2. What is the desired behavior ?

3. How should we over-ride these methods?



void test_append_0() {
LinkedList 11;
11l.append(10);
ll.print();

}

Assume: What is the result of running the above code?
* Default destructor g‘ ACA"e':‘nTL‘;ﬂ:;:“

* Default copy constructor C. Segmentation fault

* Default copy assignment D. None of the above




Behgvior of default copy constructor

void test copy constructor()({ 0
LinkedList 11;

. Y 5
11. append(l), 0

11. append(2), :

|LinkedList 12{11}; heed Yt
calls the copy c t

—

ll.prlnt(),

%—2 -print(); What is the output?

} A. Compiler error

. Memory leak
Assume: - AQ%-\Y\LQ C) Segmentation fault

destructor: exetloaded D. All of the above
copy constructor: default E. None of the above

(e







Behavior of default copy assignment
1:1->2->5->null

—

void default_assignment_1(LinkedList& 11){

LinkedList 12; QA
Q2L
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* What is the behavior of the default assignment operator?
Assume:
ey -dedined

destructor
* Default copy constructor
* Default copy assignment
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Behavior of default copy assignment

void test default assignment 2(){
LinkedList 11, 12;
ll.append(1);
11.append(2)

12 = 11;
12.print ()

What is the result of running the above code? Assume:

Prints 1,2
A.Prints1, 2 * Overloaded destructor
B. Segmentation fault

C. Memory leak * Default copy constructor

D. A &B * .
E.A BandC Default copy assignment
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Behavior of default copy assignment

void test default assignment 3 () {

LinkedList 11; 0
ll.append(1l);
11.append(2) §/7 L2

/LinkedList 12{11};
12.append(10);

12.appe d(ZO);]
(12 = ]],! s defos

12.print()
WhaT is the result of running the above code? Assume: d, (\Qa
’;: zzgr:\serl\‘rlaiion fault Wd %eStrUCtor
C. Memory leak wericaded copy constructor
/%m— * Default copy assignment



Overloading Operators

Overload relational operators for LinkedLists

and possibly others

void test_equal(const LinkedList & Ist1, const LinkedList &lst2){
if (Ist1 == Ist2)
cout<<“Lists are equal”’<<endl;

else
cout<<“Lists are not equal”’<<endl;
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Overloading Arithmetic Operators

Define your own addition operator for linked lists:
LinkedList 11, 12;
//append nodes to 11 and 12;

11 + 12 ;

LinkedList 13



Overloading input/output stream

Wouldn'’t it be convenient if we could do this:

LinkedList list;
cout<<list; //prints all the elements of list



Next time

- Binary Search Trees



