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STACK ABSTRACT DATA TYPE (STACK ADT)
- What is a Stack?

- What type of policy does a stack implement?

Example usage: Matching parenthesis, Expression evaluation, Function call stack,

Stock span, Backtracking, etc.



ANOTHER EX. USAGE: RAT IN A MAZE (BACKTRACKING)



STACK USAGES CONTINUED…

(Stock span: Nvidia)

#include <iostream>

using namespace std;

void functionB() {    

cout << "Inside Function B"   << endl;    

return;

}

void functionA() {    

cout << "Inside Function A"   << endl;    

functionB();     

cout << "Inside Function A"    << endl;

}

int main() {    

cout << "Inside Main function" << endl;  

functionA();     

cout <<  "Main fun finished"   <<  endl;    

return 0;

}



STACK 
INTERFACE

•What is an ADT?

•Exs: Graph ADT (introductory
classes), Stock trading (BST,
Heaps, Hash maps, etc.)

•STACK ADT:

•Data?

•Operations?

•Auxiliary operations?



ARRAY-BASED STACK IMPLEMENTATION







IMPLEMENTING A STACK WITH A GENERIC LINKED LIST



EX-2: MATCHING TAGS

Lab6: Next week



• Stock span can be defined as the number of consecutive days before the current

day where the price of the stock was equal to or less than the current price.

(Stock span: Nvidia)

STACK USAGE EXAMPLE-3: STOCK SPAN

Lab 6: Next week’s lab



COMPUTING STOCK SPAN CONTINUED…

A
S

X STOCK_SPAN(prices):

n = length(prices)

span = array of size n  // To store the stock spans

stack = empty stack     // Stack to store indices

for i from 0 to n-1:

while stack is not empty AND prices[stack.top()] <= prices[i]:

stack.pop()

if stack is empty:

span[i] = i + 1  // Span is from the beginning

else:

span[i] = i - stack.top() // Span is difference of indices

stack.push(i) // Push the current index

return span



STACK USAGE EX-4: BACKTRACKING 1 1 1 1 1

1 1 0 0 1

1 0 0 0 1

m 0 1 e 0

1 1 1 1 1

1 1 0 0 1

1 0 1 0 1

m 0 1 e 0

Lab 6: Next week’s LabChakravyuha from Mahabharata





USE CASES OF QUEUES IN THE REAL WORLD 

X

• Is it NOT a linear data structure?

• What operations would you like to see in a

Queue ADT?

• How is it different from Stack?















A QUEUE USING TWO STACKS

Enqueue: push the elements into

the Stack 1.

Dequeue: push all the elements

from Stack 1 into Stack 2, and

then pop from Stack 2.
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Which operation is costly here?



C++ STL QUEUE (SUPERMARKET CHECKOUT)

WHILE current_time < simulation_time: // Step 2a: Check for new customer arrival IF random() < arrival_rate: new_customer = {arrival_time: current_time, service_time: random(1, 5)} shortest_lane = lane with the shortest queue lanes[shortest_lane].enqueu

#include <queue>   using std::queue;  queue<int>myQueue; push(e); pop(); front(); back(); size(); empty;

Lab 7: next week

Output:





Lab 7: next week



ADAPTER DESIGN PATTERN
Deque Stack Queue

insertFront() - -

insertBack() Push() Enqueue()

removeFront() - Dequeue()

removeBack() Pop() -

Size() Size() Size()

Empty() Empty() Empty()

typedef string Elem;

DequeStack {// stack as deq

public:        

DequeStack();

int size() const;

bool empty() const;

const Elem& top();

void push(const Elem& e);

void pop();

private:        

LinkedDeque D; 

};

// A queue using a deque:

template<typename E>

void Queue<E>::enqueue(E elem)

{

dq.insertBack(elem);

}

template<typename E>

void Queue<E>::dequeue() {

if(dq.empty())

throw “Queue Underflows!”;

dq.removeFront();

}



THANK YOU!

Next Class: Vectors, Amortization, and Iterators …


