Question one
1. Rt = n^2 + n + 3
As n becomes very large, the n^2 term will dominate the running time, and the other terms (n and 3) will become relatively insignificant. Therefore, we can simplify the expression to:
Rt=n^2
Now, using "big-O" notation. In this case, the computational complexity of the algorithm is:
O(n^2)
2.  O(1):x=1;
An algorithm has a constant time complexity O(1) when its running time does not depend on the input size.
O(n): for i=0;i<num;i++{}
An algorithm has a linear time complexity O(n) when its running time scales linearly with the size of the input.
O(n^2):
For i=0;i<len1:i++{
For j=0;j<len2;j++{}
}
An algorithm has a quadratic time complexity O(n^2) when its running time grows with the square of the input size.
3
Fun1:
As the number of processes increases, the time consumption increases to the power, so it's O (N^2).

Fun2:
As the number of processes increases or decreases, the processing time does not change much. So the answer is O(1)

Fun3:
It may likes 10^n . 
O(n)


Question two
1. static menmory: Static memory allocation involves reserving memory for data structures during the compilation phase of a program. The memory size is determined at compile-time, and the space remains fixed throughout the program's execution. This means that the size of the data structure must be known in advance, and it cannot change during runtime

Dynamic Memory: Dynamic memory allocation involves reserving memory for data structures during the program's execution, typically using functions like new(C++ or java) . The memory size can be determined and adjusted at runtime based on the actual needs of the program.

2. The list of nodes looks like this:
[image: ]
A node should contain the value of the current node and the address of the next node. Node-based lists can be address discontiguous.
The usual operations are as follows: 1) Add a node and point the address of the last node in the linked list to the newly created node; Delete, or if the last one is deleted, set the address pointer of the second-to-last node to NULL. If it's in the middle, you just point the previous pointer to the next. ③ Iterate through the Pointers, one by one, until the pointer is null.

3.
Code:
class Node {
    int data;
    Node prev;
    Node next;

    Node(int data) {
        this.data = data;
        this.prev = null;
        this.next = null;
    }
}

class DoubleLinkedList {
    Node head;
    Node tail;

    DoubleLinkedList() {
        this.head = null;
        this.tail = null;
    }

    void addItem(int data) {
        Node newNode = new Node(data);

        // If the list is empty, set the new node as both head and tail.
        if (head == null) {
            head = newNode;
            tail = newNode;
        } else {
            // Add the new node at the end of the list.
            tail.next = newNode;
            newNode.prev = tail;
            tail = newNode;
        }
    }
}
Potential problems with this implementation:
1 Memory Leaks: The algorithm does not consider freeing the memory of nodes when items are removed from the list. If nodes are continuously added and removed without proper memory management, it may lead to memory leaks.
2 Lack of Error Handling: The algorithm doesn't handle scenarios where the allocation of memory for the new node may fail (e.g., when running out of memory). In a real implementation, you should check for memory allocation errors and handle them gracefully.
3 Traversal Limitations: This algorithm does not include operations for traversing the list in reverse order or accessing elements from the middle of the list. While it's not necessary for adding items, it's often needed for other functionalities in a double linked list.

4.
Code:
// Defining a node
class Node {
    int data;
    Node next;

    Node(int data) {
        this.data = data;
        this.next = null;
    }
}

class Stack {
    Node top;

    Stack() {
        this.top = null;
    }

    // Push operation: Adds an element to the top of the stack (at the end of a linked list)
    void push(int data) {
        Node newNode = new Node(data);

        // If the stack is empty, set the new node to the top of the stack
        if (top == null) {
            top = newNode;
        } else {
// Otherwise the new node is added to the top of the stack and the stack top pointer is updated
            newNode.next = top;
            top = newNode;
        }
    }

// Offstack-removes an element from the top of the stack (the end of a linked list) and returns the value of that element
    int pop() {
        if (top == null) {
            // The stack is empty and cannot be offloaded, so a flag value (e.g., -1) is returned to indicate an error
            return -1;
        } else {
            int poppedValue = top.data;
            top = top.next; 
            return poppedValue;
        }
    }

    // Look at the value of the top element of the stack without leaving the stack
    int peek() {
        if (top == null) {
            return -1;
        } else {
            return top.data;
        }
    }

    // Determines whether the stack is empty
    boolean isEmpty() {
        return top == null;
    }
}
You can push an element to the top of the stack by calling push(), pop(), peek(), and isEmpty() to check if the stack is empty





Question four
1. first Starting with an empty tree: null
Insert 50 (Root of the tree):50. Reason: Since this is the first element, it becomes the root of the tree.
Insert 20:
[image: ]
Reason: 20 is less than 50, so it goes to the left of the root.
Insert 14:
[image: ]
Reason: 14 is less than 20, so it goes to the left of 20
Insert 30
[image: ]
Reason: 30 is greater than 20 but less than 50, so it goes to the right of 20 and becomes the left child of 50.:
Insert 18:
[image: ]
Reason: 18 is less than 20 but greater than 14, so it goes to the right of 14 and becomes the left child of 20.
Insert 80:
[image: ]
Insert 85:
[image: ]
Insert 7:
[image: ]

2.
The binary tree for the first part is shown in the figure above:
First, we define a binary tree：
class TreeNode {
    int val;
    TreeNode left;
    TreeNode right;

    TreeNode() {
    }

    TreeNode(int val) {
        this.val = val;
    }

    TreeNode(int val, TreeNode left, TreeNode right) {
        this.val = val;
        this.left = left;
        this.right = right;
    }
}
The binary tree is then initialized：
        //50, 20, 14 30, 18, 80, 85, 7
        TreeNode root=new TreeNode(50);
        TreeNode node1=new TreeNode(20);
        TreeNode node2=new TreeNode(14);
        TreeNode node3=new TreeNode(30);
        TreeNode node4=new TreeNode(18);
        TreeNode node5=new TreeNode(80);
        TreeNode node6=new TreeNode(85);
        TreeNode node7=new TreeNode(7);
        root.left=node1;
        root.right=node5;
        node1.left=node2;
        node1.right=node3;
        node2.left=node7;
        node2.right=node4;
        node5.right=node6;
Subsequent traversal：
    private static void houxu(TreeNode node){
        if(node==null){
            return;
        }
        houxu(node.left);
        houxu(node.right);
        System.out.println(node.val);
}

3.
private static TreeNode delete(TreeNode root,int key){
        if (root == null) {
            return null;
        }

        if (key < root.val) {
            root.left = delete(root.left, key);
        } else if (key > root.val) {
            root.right = delete(root.right, key);
        } else {
            // Find the node you want to remove

            // Case 1: The node is a leaf node
            if (root.left == null && root.right == null) {
                root = null;
            }
            // Case 2: The node has only one child
            else if (root.left == null) {
                root = root.right;
            } else if (root.right == null) {
                root = root.left;
            }
            // Case 3: The node has two children
            else {
                TreeNode minRight = findMin(root.right);
                root.val = minRight.val;
                root.right = delete(root.right, minRight.val);
            }
        }

        return root;
    }

    private static TreeNode findMin(TreeNode node) {
        while (node.left != null) {
            node = node.left;
        }
        return node;
}


My full code is as follows：
package baidu;

public class Exam {
    public static void main(String[] args) {
        //50, 20, 14 30, 18, 80, 85, 7
        TreeNode root=new TreeNode(50);
        TreeNode node1=new TreeNode(20);
        TreeNode node2=new TreeNode(14);
        TreeNode node3=new TreeNode(30);
        TreeNode node4=new TreeNode(18);
        TreeNode node5=new TreeNode(80);
        TreeNode node6=new TreeNode(85);
        TreeNode node7=new TreeNode(7);
        root.left=node1;
        root.right=node5;
        node1.left=node2;
        node1.right=node3;
        node2.left=node7;
        node2.right=node4;
        node5.right=node6;
        houxu(root);
        TreeNode temp=delete(root, 14);
        houxu(temp);
    }
    private static void houxu(TreeNode node){
        if(node==null){
            return;
        }
        houxu(node.left);
        houxu(node.right);
        System.out.println(node.val);
    }

    private static TreeNode delete(TreeNode root,int key){
        if (root == null) {
            return null;
        }

        if (key < root.val) {
            root.left = delete(root.left, key);
        } else if (key > root.val) {
            root.right = delete(root.right, key);
        } else {
            // 找到要删除的节点

            // 情况1: 节点为叶子节点
            if (root.left == null && root.right == null) {
                root = null;
            }
            // 情况2: 节点只有一个子节点
            else if (root.left == null) {
                root = root.right;
            } else if (root.right == null) {
                root = root.left;
            }
            // 情况3: 节点有两个子节点
            else {
                TreeNode minRight = findMin(root.right);
                root.val = minRight.val;
                root.right = delete(root.right, minRight.val);
            }
        }

        return root;
    }

    private static TreeNode findMin(TreeNode node) {
        while (node.left != null) {
            node = node.left;
        }
        return node;
    }
}
class TreeNode {
    int val;
    TreeNode left;
    TreeNode right;

    TreeNode() {
    }

    TreeNode(int val) {
        this.val = val;
    }

    TreeNode(int val, TreeNode left, TreeNode right) {
        this.val = val;
        this.left = left;
        this.right = right;
    }
}
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