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class LinkedList {
private:
    Node* head;
public:
    LinkedList():head(nullptr){}
    

};

template<typename T>
class Stack {
private:
    //private members
    //we do not need these details 
public:
    Stack();
    void push(const T& value);
    T pop();
    T top() const;
    bool isEmpty() const;
};
//usage of the verion is as follows
//If you need stack for char type 
Stack<char> s;
//If you need stack of Node* (node pointer types)
Stack<Node*>
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Q1-a)(9p)Given the following variable assignments: evaluate the following postfix expression using the stack-based evaluation algorithm discussed in the lecture. For each token in the expression, you must document the action taken, the current state of the stack (ordered from bottom to top), and any intermediate calculations performed.
A=10  B=2 C=8  D=3 E=12 F=4 
Postfix Expression: A   B   C  ∗ + D – E   F   /  B + ∗

	Token
	Action(push,pop)
	Stack (Bottom to Top)
	Calculation

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	








Q1-b) (8p) Consider the following infix expression where standard operator precedence and left-to-right associativity apply.  Convert the following fully parenthesized infix expression into its Postfix ( reverse Polish Notation) equivalent using the Parenthesis Method. (Show your steps)
A+B∗C/D−E∗F+G


Q1-c) (8p)Given the postfix expression below, apply the Postfix-to-Infix conversion algorithm using a stack to derive a fully parenthesized infix expression. (Do not make any C++ implementation just apply algorithm)
Postfix Expression: A B C ∗ + D –E F / B + ∗
1. Clearly indicate the state of the stack after each token is processed.(Draw the state)
2. The final result must be fully parenthesized, showing the explicit order of operations for every operator.











[bookmark: _GoBack]Q2)(20p) Midpoint Symmetry of Stack: Write a function that determines if a single stack is "mirror-symmetric." A stack is mirror-symmetric if the top half of its elements is a mirror image of the bottom half.  
Stack S (top → bottom): 1, 2, 3, 3, 2, 1                  Returns true 
Stack S (top → bottom): 1, 2, 3, 1, 2, 3                 Returns: false
bool isMirrorSymmetric(stack<int> &s) { // Your implementation here }

Q3) (20p)You are given a singly linked list that stores integers. Your goal is to write a member function void deleteGreater(int threshold) for a LinkedList class. This function should traverse the entire list and remove every node whose value is strictly greater than the provided threshold. Ensure that you function handles all cases.













Q4)(20p) You are given a singly linked list containing positive integers. Your task is to implement a member function void segregateEvenOdd() for the LinkedList class. This function should rearrange the nodes such that all even numbers appear at the beginning of the list, followed by all odd numbers. You must maintain the relative order of the even and odd numbers as they appeared in the original list (this is known as a stable partition). You should not create new nodes; instead, you must rearrange the existing nodes by changing their next pointers.







Q5) (15p) Write the function char* longestWord(char *str). The function should return the address of the first character of the longest word in a null-terminated string containing only letters and spaces. Words are separated by one or more spaces, and the string may include leading or trailing whitespace. Assume at least one word exists.
