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LZW : is lossless data compression used widely in Text format for unix file 

compression also its in image format. 

تكون بالاعتماد على الاسكي الخاص بكل حرف المدى الخاص بالاسكي  الفكرة الأساسية   

عليها   normlizing في حالة كون لدينا مدى اكبر من أعلاه عندها نطبق   [ 255-0  هو [

 [……….9bit,8-bit    باستخدام القانون [ استخراج كود اكبر من 

  

Linear normalizing =        X – Min      *  Max 

                                         Max – Min      

 

للحصول على   Lzw      ثم نطبق عليها  int   الخطوة الثابتة سوف يكون لدينا طور نحولها الى 

ات  كبس للبيان  

 

                                                                  Max 

 

  في حالة الصوت 

 

 Min  

 

                             

  يتم اهمال الجزء السالب وناخذ الجزء الموجب ويتم تحويلها الى مدئ [255 - 0 ] 
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Example [edit] 

The following example illustrates the LZW algorithm in action ,showing the 

status of the out put and the dictionary at every stage, both in encoding and 

decoding the data . This example has been constructed to give reasonable 

compression on a very short message. In real text data , repetition is generally 

less pronounced ,so longer input streams are typically necessary before the 

compression builds up efficiency . 

The plaintext to be encoded (from an alphabet using only the capital letters) is: 

TOBEORNOTTOBEORTOBEORNOT# 

The # is a marker used to show that the end of the message has been reached. 

There are thus 26 symbols in the plaintext alphabet (the 26 capital letters A 

through Z) and the # character represents a stop code . we arbitrarily assign 

these the values 1 through 26 for the letters and 0 for ‘#’ . (Most flavors of LZW 

would put the stop code after the data alphabet ,but nothing in the basic 

algorithm requires that . The encoder and decoder only have to agree what 

value it has  ) 

 

A computer renders these as string of bits .Five – bit codes are needed to give 

sufficient combinations to encompass this set of 27 values . The dictionary is 

initialized with these 27 values .As the dictionary grows ,the codes must grow in 

width to accommodate the additional entries. A 5 – bit code gives 25 =32 

possible combinations of bits , so when the 33 rd dictionary word is created , the 

algorithm must switch at that point from 5-bit strings to 6-bit strings 

(For all code values ,including those previously out put with only five bits ). Note 

that since the all -zero code 00000 

Is used , and is labeled “0”. The 33 rd dictionary entry is labeled 32.  

(Previously generated output is not affected by emitted, so the width for 

subsequent output shifts to 6 bits to accommodate That .) 
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The initial dictionary , then ,consists of the following entries 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symbol  Binary  Decimal 

# 00000 0 

A 00001 1 

B 00010 2 

C 00011 3 

D 00100 4 

E 00101 5 

F 00110 6 

G 00111 7 

H 01000 8 

I 01001 9 

J 01010 10 

K 01011 11 

L 01100 12 

M 01101 13 

N 01110 14 

O 01111 15 

P 10000 16 

Q 10001 17 

R 10010 18 

S 10011 19 

T 10100 20 

U 10101 21 

V 10110 22 

W 10111 23 

X 11000 24 

Y 11001 25 

Z 11010 26 
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Current  Next  Output     
Extended 

comments 

Sequence  Char  Code     Bits             
Dictionary  

 

Null T     

T O 20      10100 27:       TO 27 = first available code after 0 through 25 

O B 15       01111 28:       OB  

B E 20       00010 29:       BE  

E O  5        00101 30:       EO  

O R    15      01111 31:       OR  

R N   18       10010 32:       RN  32 requires 6 bit ,so for next output use 6bit 

N O 14         001110 33:      NO  

O T 15         001111 34:      OT  

T T 20         010100 35:       TT  

TO B 27         011011 36:     TOB  

BE O 29         011101 37:     BEO  

OR T 31         011111 38:     ORT  

TOB E 36         100100 39:   TOBE  

EO R 30         011110 40:    EOR   

RN O 32         100000 41:    RNO  

OT # 34         100010  # stops the algorithm , send the cur seq  

  0  and the stop code  

 

un encoded length = 25 symbols * 5 bits /symbol = 125 bits  

Encoded length = (6 codes * 5 bits /code ) + (11 codes * 6 bits/code) = 96 bits  

Using LZW has saved 29 bits out of 125, reducing the message by almost 22%. If the 

message were longer , then the dictionary words would begin to represent longer and 

longer sections of text , sending repeated words very compactly .  
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LZW FOR COMPRESSION ( HIGH REDUNDANCY) 

 

a b c f g h a b c g h e a b c g 

 

Input  
String  

Next 
Symbol 

Output 
Code  

   Dictionary 
String 

     
Code 

a 
b 
c 
f 
g 
h 
a 

ab 
c 
g 

gh 
e 
a 

ab 
abc 

g 
 

b 
c 
f 
g 
h 
a 
b 
c 
g 
h 
e 
a 
b 
c 
g 
 

97 
98 
99 

102 
103 
104 

 
256 
99 

 
260 
101 

 
 

262 
103 

 

ab 
bc 
cf 
fg 
gh 
ha 

 
abc 
cg 
 

ghe 
ea 

 
 

abcg 
 

256 
257 
258 
259 
260 
261 

 
262 
263 

 
264 
265 

 
 

266 
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Input  
code 

Last  
 

Output 
 

 
String  

 
code 

97 
98 
99 

102 
103 
104 
256 
99 

260 
101 
262 
103 

 

- 
a 
b 
c 
f 
g 
h 

ab 
c 

gh 
e 

abc 
 

a 
b 
c 
f 
g 
h 

ab 
c 

gh 
e 

abc 
g 
 

 
ab 
bc 
cf 
fg 
gh 
ha 
abc 
cg 

ghe 
ea 

abcg 

 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
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Example  

aaaaaabbbbb  

 

      Input 

String 
 

Next 
 

 
Output 

 

Dictionary 
String 

Dictionary 
code 

a 
a 

aa 
a 

aa 
aaa 

b 
b 

bb 
b 

bb 
 

a 
a 
a 
a 
a 
b 
b 
b 
b 
b 
 
 

97 
 

256 
 
 

257 
98 

 
259 

 
259 

 

aa 
 

aaa 
 
 

aaab 
bb 

 
bbb 

 

256 
 

257 
 
 

258 
259 

 
260 
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Code Old Current String Code 

97 
256 
257 
98 

259 
259 

 

- 
a 

aa 
aaa 

b 
bb 

 

a 
aa 

aaa 
b 

bb 
bb 

 

 
aa 

aaa 
aaab 

bb 
bbb 

 

 
256 
257 
258 
259 
260 

 

 

 

Disadvantages  

 

                                                     Dictionary can Grow up  

 

 

        

 

                Code length large                                                         Search time  

                                

 

                      No. of bits   

  

Solution                 limit # of Entries 

 






































































