Assignment #7 (An application of binary tree)

Goal: Use the Huffman algorithm to develop a software tool with GUI for data compression and decompression.
Guide:
Data compression is an approach to reduce the required amount of storage or transmission, which has extensive applications. The techniques of data compression can be categorized into two main types, lossy compression and non-lossy compression. The non-lossy compression, which means the original data can be retrieved by decompressing the compressed data, is usually adopted for file compression. The lossy compression, which means the decompressed data may be slightly different from the original one, is usually used for multi-media compression.
The Huffman compression is a non-lossy algorithm, whose source code can be found in the text book.
Steps for data compression:
Step 1：For the file to be compressed, compute the frequency of each character (note that each character is stored in a byte). 
Step 2：Construct the Huffman encoding table

Step 3：Store the encoding table in the header of the compressed file

Step 4：Compress each character by the encoding table, and store the compressed data in the compressed file.
Step 5：Compute the compression ratio. In the header of the compressed file, please store the size of the original file, the size of the compressed file (including the header), and the compression ratio.
Specification for your Huffman code: 
To regulate the produced Huffman code, you are supposed to follow these rules:
Rule 1: In your Huffman tree, the left subtree is labeled with 0, and the right subtree is labeled with 1.
Rule 2: If there are more than two nodes of the same least frequency, then among them you have to merge the two that have the least and the second least symbol in lexical order.
Rule 3: When two nodes are merged, always set the node of less lexical order as the left son, and the other as the right son.
To decompress a compressed file, you can refer to the encoding table in the header to retrieve each character.
Please note that you have to provide a graphical user interface (GUI) for your program.
Submission:
To hand in your program, you have to demo it twice to TA. (the dates will be announced later):
1st demo: In the first demo, you are supposed to hand in a program with GUI. Your program should be able to open and read files. In addition, it should be able to output the Huffman encoding table of the given sample text file. (You can refer to the source code in the text book)
2nd demo: In the 2nd demo, you have to hand in a complete software tool that supports compression and decompression with GUI. Note that your program should be able to show the header of a compressed file.
Sample text files (The left part is the input, and the right part is the output for the Huffman encoding table
	BACCABACABAA
	A=0

B=10

C=11

	DGHFDFGCJBCHAJDGAGCGBIHJCACDHFJCCIJHDGBCJDBJEHIEFADGBAGDCAGBFFEHGFGJDHEFCFEHEEDAHIGIIEDBEJCAGIJCGGEJFAEIHBHCHCCGBAGBFJEJAJBHHBBFJHHGHDGFGDJEIBCJDJAIIFAJGDIFGBBFJIEIBADAEEEEHGDBHFJGCBHIFHEBIFJHFDIIDBIJGEDDDIGAEIIIJHHGEDADAJCFEAFJEGJCCEHHFEIBCIJDGIACBAFBBAIFAGEGCFIGCIEHCEAGCJJAIBDBBADEADJBJGJDDIAFGGEAAEGCGHFGJIHCICJJGACHGBDCBFJJBEJBAHFIHAEIAECJGBAECCCAFFCJACIDIAEAJBJGCFEEJJDGAFACJEDFBHEDBEGJECCGEBCIIJCIIIGIDIDDDIAEHGIJAGIHJADDDHDCGFCGFIHJGAEBAEIHAIGCEHJDJCIDABHIJBFEJCFHEJJEFJDFHAIBJJHICFDEJACABJGCBCAHDBBJAFGH
	A=010

B=1101

C=000

D=1111

E=001

F=1100

G=100

H=1110

I=011

J=101


· To handle general files (may not be simple texts), please open the file with the binary mode. 
· In addition to the above sample, TA will test your program with his own testing data.
