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What is the output of this code?

From last class.... 80 /

int main(){

int arr[]1={10, 2, 80}; A.10 2 80
priority_queue<int> pq; .2 10 80
for(int i=0; i < 3; i++) ‘<:)80 10 2
’WO\F pg.push(arr[i]); 80 2 10
E. None of the above o
while(!pg.empty()) { f

cout<<pq.top()<<endl;

pd.pop();
return 0; P@ Z
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Comparison class 0

DE
* A class used to perform comparisons. j

- Implements a function operator that compares two key
Y mn
Class cmp{ ‘F‘”\c‘bm oFe

bool operator()(int& a, int& b) const {
return a > b;

} )
bool O]){rad-ci::‘.(c,mp 2 54.“1?2.
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//Use cmp to compare any two keys ' . [ Lo
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Configure PQ with a comparison class PQ uses cmp
class cmp{ ' ’ He Lodnoing W
bool operator()(int& a, int& b) const { ———
return a > b; C’MP »fvo;

} qkﬂd -‘il‘i\.d(,rl‘}i l'('fdfl\t o | q LF "FDD(a’b') 2
'};t in(){ }"x 2 (owmparisen Jla has lover
in main v “tﬂ\b

int arr[]={10, 2, % 2ls43
priority queue<int, vector<int>, cmp> pqg; I b ves (ower

for(int i=0; i < 3; i++)Cauw7a<kr(‘m*> nSicad oF Same ?"‘““"lm“
pg.push(arr[i]); 4
What is the output of this code?

while(!pg.empty()){ A.10 2 80 1
cout<<pqg.top()<<endl; 2 10 80

, pPg.pop(); oTL has &C‘)mpai’(dﬁu C.80 10 2

y o+ D.80 2 10
return 0; called greater Cintd thet has
y the Same tnplemeniellim onCmp  E. None of the above



5
std::priority _queue template arguments

The template for priority _queue takes 3 arguments:
template <
class T,
class Container= vector<T>,
class Compare = less <T>

. . gl
> class priority queue;

* The first is the type of the elements contained in the queue.

* If it is the only template argument used, the remaining 2 get their default values:
» a vector<T>is used as the internal store for the queue,
* less is a comparison class that provides priority comparisons



CHANGING GEARS: C++STL

- The C++ Standard Template Library is a very handy set of
three built-in components:

- fa
ek Q—‘s" la‘
~. Containers: Data structures Stact, S 2

W Standard way to search containers
- Algorithms: These are what we ultimately use to solve problems



C++ lterators

- Iterators are generalized pointers.
- Let’s consider how we generally use pointers to parse an array

P %;10 20 25 30 46 50 55?'3“
£ dalke churg
void printElements (int arr[], int size) ({
int* p= arr; & poi'\ld b R*ﬁ"‘" ’—f&
for(int i=0; i<size; i++) {
std: :cout << *p << std::endl;

++p;
P t(' the ¥
} /\ q - We would like our print “algorithm” to
} PD-‘ AR also work with other data structures
: nex? oJe - E,g Linked list or BST



Can a similar pattern work with a LinkedList? \Why or Why not?
/\lg a((ess

@ @ O . (eSIVi(hWne

€ad
’\a void printElements (LinkedListé& 11, int size) {
,\hdﬂ * P = L. head ¢ //How should we define p?

for(int i=0; i<size; i++) {
std: :cout << *p << std::endl;

++p; . ' .
} i This code down'h qute vk [ .
¥ The P % e¢ opauhns Cannob be VA otuhes
f Prinainve  yferd



C++ lterators

- To solve this problem the LinkedList class has to supply to the client (printElements ) with a generic
pointer (an iterator object) which can be used by the client to access data in the container
sequentially, without exposing the underlying details of the class

itr

=T —@—E—@

rerasv en

P

void printElements (LinkedListé& 11) {
LinkedList::iterator itr = 11.begin(); n“n
LinkedList::iterator en = ll.end();
while (itr'!'=en) {

std: :cout << *itr <" "; E{Lfﬂff’
++itr; rer
) - : oot condons o pon
cout<<endl; fteransr is A closs %EO L nbed LS

} Tn Hais oot o pomtes £ a node n



o Initialis . o
C terators7 Igth?“Em u;c‘h?t?qrﬁtg& 5 Linked lish
{

void printElements (LinkedListé& 11) What is the return value of begin() ?
LinkedList::iterator itr = 11.begin() ; A. The address of the first node in the

LinkedList::iterator en = 1ll.end(); linked list container class _
while (itr!=en) { B. JAn iterator type object that contains

. the address of the first node
std::cout << *itr <" "; C. None of the above
++itr;
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}
cout<<endl;
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C++ lterators: Overloading operators

. . ) ) List the operators that must be
void printElements(LinkedListé& 11) { overloaded for iterator objects?
LinkedList::iterator itr = 11.begin() ; A *
LinkedList::iterator en = ll.end(); B. ++
while (itr'=en) { e
std: :cout << *itr <<" "; All of the above
++i1.:1.:' ] ! . None of the above
} C ¥, ! - ) hoe ‘d)ae
cout<<endl; al( +Gese Opef&“" on .Km;“
} clogs e Con OV loed phjeks
Since Herakpr 18 4 - @ @ : : .@
itr
curr /




C++ lterators

void printElements (LinkedListé& 11) {
LinkedList::iterator itr

LinkedlList::iterator en
while (itr'=en) {

std: :cout << *itr <" ";

++itr;

}
cout<<endl;

itr

curr

= 11 .begin() ;
1ll.end();

4

How should the diagram change
as a result of the statement ++itr; ?

(120 ©
i

In class demo for implementing iterators




C++ shorthand: auto

void printElements (LinkedListé& 11) {

auto itr = 1ll.begin();
auto en = 1ll.end();
while (itr!'=en) {

std: :cout << *itr <" ";

++itr;

}
cout<<endl;

itr

4

() (2 ()—()

curr

/

In class demo for implementing iterators




Finally: unveiling the range based for-loop

void printElements (LinkedListé& 11) {
for(auto item:11) {
std: :cout << item <" ";

}

}
cout<<endl;

itr

() (2 ()—()

curr

/

In class demo for implementing iterators




Practice functors and PQs:

int main(){

! i ?
int arr[]={10, 2, 80}; What is the output of this code-®

priority_queue<int*> pq; A.10 2 80
for(int i=0; i < 3; i++) B.2 10 80
pg.push(arr+i); C.80 10 2
80 2 10

while(!pg.empty()){ <§)

E.None of the above
cout<<*pq.top()<<endl;

Pg.pop();

ghwz) n
} Dlahvws  CAs
return 0; MW7 l

} mwf")""ﬂ‘*‘wu
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T .
Sort array elements using a pq storing pointers

int main(){
int arr[]1={10, 2, 80};
priority queue<int*> pq;
for(int i=0; i < 3; i++)
pg.push(arr+i);

How can we change the way pq
prioritizes pointers?

while(!pg.empty()){
pg.pop();
}

return 0;



Write a comparison class to print the integers in the array In
sorted order

int main(){
int arr[]={10, 2, 80};
priority queue<int*, vector<int*>, cmpPtr> pq;
for(int i=0; i < 3; i++)
pg.push(arr+i);

while(!pg.empty()){
cout<<*pqg.top()<<endl;
pPg.pop();
}

return 0;



