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Q.1
Create a Java class (i.e. do not use any library class) to represent linked lists of integers. Provide it with methods that can be used to reverse a list and to append two lists. Comment on whether your design has led you to make the methods for append and reverse static.

Ans.
LOGIC


Linked lists are useful to study for two reasons. Most obviously, linked lists are a data structure which you may want to use in real programs. Seeing the strengths and weaknesses of linked lists will give you an appreciation of the some of the time, space, and code issues which are useful to thinking about any data structures in general. 

Edition

Originally 1998 there was just one "Linked List" document that included a basic explanation and practice problems. In 1999, it got split into two documents: #103 (this document) focuses on the basic introduction, while #105 is mainly practice problems. 


This 4-12-2001 edition represents minor edits on the 1999 edition.

Dedication

This document is distributed for free for the benefit and education of all. That a person seeking knowledge should have the opportunity to find it. Thanks to Stanford and my boss Eric Roberts for supporing me in this project. Best regards, Nick –
nick.parlante@cs.stanford.edu

Section 1 —

Linked List Basics

Why Linked Lists?

Linked lists and arrays are similar since they both store collections of data. The terminology is that arrays and linked lists store "elements" on behalf of "client" code. The specific type of element is not important since essentially the same structure works to store elements of any type. One way to think about linked lists is to look at how arrays work and think about alternate approaches.
What Linked Lists Look Like

An array allocates memory for all its elements lumped together as one block of memory. In contrast, a linked list allocates space for each element separately in its own block of memory called a "linked list element" or "node". The list gets is overall structure by using pointers to connect all its nodes together like the links in a chain.
Each node contains two fields: a "data" field to store whatever element type the list holds for its client, and a "next" field which is a pointer used to link one node to the next node. Each node is allocated in the heap with a call to malloc(), so the node memory continues to exist until it is explicitly deallocated with a call to free(). The front of the list is a pointer to the first node.
CODE

class Link {
    public int data1;
public double data2;
    public Link nextLink;

    //Link constructor
    public Link(int d1, double d2) {
            data1 = d1;
            data2 = d2;}

//Print Link data
    public void printLink() {
            System.out.print("{" + data1 + ", " + data2 + "} ");
    }}
class LinkList {
    private Link first;

    //LinkList constructor
    public LinkList() {
            first = null;}

//Returns true if list is empty
    public boolean isEmpty() {
            return first == null;}

//Inserts a new Link at the first of the list
    public void insert(int d1, double d2) {
            Link link = new Link(d1, d2);
            link.nextLink = first;
            first = link;}

//Deletes the link at the first of the list
    public Link delete() {
            Link temp = first;
            first = first.nextLink;
            return temp;} 

//Prints list data
    public void printList() {
            Link currentLink = first;
System.out.print("List: ");
            while(currentLink != null) {
                    currentLink.printLink();
                    currentLink = currentLink.nextLink;
            }
            System.out.println("");
    }}
class LinkListTest {
    public static void main(String[] args) {
            LinkList list = new LinkList();

            list.insert(1, 1.01);
            list.insert(2, 2.02);
            list.insert(3, 3.03);
            list.insert(4, 4.04);
            list.insert(5, 5.05);

            list.printList();

            while(!list.isEmpty()) {
                    Link deletedLink = list.delete();
                    System.out.print("deleted: ");
                    deletedLink.printLink();
                    System.out.println("");
            }
            list.printList();
    }
}

INPUT AND OUTPUT

The contents of array is[a, b, 10]
The size of an linkedlist is3
The contents of array is[20, a, b, 10]
The size of an linkedlist is4
The contents of array is[20, a, b, 10, c]
The size of an linkedlist is5
The contents of array is[20, a, j, b, 10, c]
The size of an linkedlist is6
The contents of array is[20, t, a, j, b, 10, c]
The size of an linkedlist is7
The contents of array is[20, t, a, b, 10, c]
The size of an linkedlist is6
Q.2 
To make a fraction to a representation base 16 (i.e. hexadecimal) we can multiply it by 16, and the resultant integer part is the first digit of the base-16 representation. Multiplying the fraction left over by 16 gets the second digit and so on. Write a method that accepts an array of digits (base 10) and creates and returns a new array representing the same fraction but now base 16. Your code should work for any length input array, not just one of length 1000, and you may make the output array have the same length as your input array.
Ans.
The following example as a pattern:

Convert 0.69510 to hex:

The solution: 

.B1EB16Should you have the need to convert a decimal mixed number to hex, convert the whole number and the fraction separately; then recombine for the solution.


This program takes a decimal number at console and converts it  into the hexadecimal format using the toHexString() method. The given number is taken in as a string format. It must  be converted to an integer type. AndtoHexString() method convert it  into hexadecimal data.

toHexString():
This method takes a decimal value and  converts it  into  a hexadecimal (Base 16).

import java.io.*;
import java.lang.*;

public class DecimalToHexadecimal{
  public static void main(String[] args) throws IOException{  
    BufferedReader bf = new BufferedReader(new InputStreamReader(System.in));
    System.out.println("Enter the decimal value:");
    String hex = bf.readLine();
    int i = Integer.parseInt(hex);
    String hex1 = Integer.toHexString(i);
    System.out.println("Hexa decimal: " + hex1);
  }
}
C:\corejava>java DecimalToHexadecimal


Enter the decimal value:

134
Hexa decimal: 86
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16


4.170


6.950


11.120
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-720
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