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66 B 256 BA
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string Code string
word
B
A 256 BA
BA 257 AB
AB 258 BAA
A 259 ABA
AA 260 AA

B caall aif aley i) (8 <66> J5Y) o graaall el 2555 2ic
dh s B casall s ASCIT Jesi s 66 a8l Jiiall oY
@165 @l 534l Al Ciall aa B ciall jan s B caall £1 A
ol 2505 diey 256 Al ve (asdlill b ded S8 A Al
Saas A Goall z) Al s A Gl (61 65 A0 5 U L gl
O 058 @ 256 ) b graall el e Casa Jsl e A sl
Lgaal Sl ga Cioa sl e A Ciall bl maad BA (sl
el 255 die 5 257 Bl e Gusalill B Aed S Bl 4l g
e 1255 Hilai B a8 ) o Lars 256 il 53 Gllil) Lo gl
Cosaldl) & 3nsa Sl 138 Of lay Jiitusal) (8 A ASCIT e i
Cia Jsl e BA 0t oal) Jas s Geseldll 0 BA 0 sl ) A aid
e Gl AB Gt al) (e 0sSh  257 Ul o sl el
5000 e Gupaldl) oy oy 13S0 5 G saldll (8 258 dadll xie BAA
o Al Joanid die i gl ULl Tk ol g 53,) 1 Al yial

BABAABAAA LY il

Al a3

SN bl Jasa el Aalida (3 )k Ao gana AL ST i
o Yu Unicode Jsey bl LZW 4 lsa aladin) L
LZW 0esalh ) 5aS 0S5 Sall el &) i [ ]eial
AAA Chas Ddaa Jsho dagriins jgay aladiul }i [7]95)%\3;\ Jy
o il dapl e 45 )l Uaaie) 28 ) 138 3 Ll ([8] il
L5 STl S5 5 5 Ledaaaia ol el L) ) 5a )y Jlasiadd Gk

iy Jasaa Apasi e Jsmmnd) dasilly 5 581 50 YL

sicas LZW 4 b plaliil Unicode <lila bis alhi 3,1

adai 585 Unicode Jsey bl 445k anii o3 [[]sll o B
Gl ol Rl (e S sae me e I Al (B aadiey Sae 3
Gl LS e 256 0sS Cua 58 se sl Cajlal il
Ol aUas aladial of My «al€ e ASCIT Jwe sl aUas
s LS (8 bits) Alilll (4 de seme J5a Ml S5 Cus Unicode
Jall 58 LS (16 bits) 0l oo Ao sana 5l UTF-8 pldai (& Jlal
Cjlaadl e YY) Al mew bee &l L UTF-16 pUas &
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UTF-8 300 0585 65 a JS (A Culasel 8 00 Y UTF-8 e el A
Lgime Ja) gl Al alys L dayf 51 A6 S Gl o s e 3
L e dalay 48 Hhay (et 138 5 UTF-8 J33) ey e 2l
Lalsa B dal) s LS 5 JS 8l el e Yo Ll
3als UTF-8 a8 Gl e e sane o) o Ll LZW
5a LS aaly b e Yy Gl (e de sanal Jagiian Jay )AL

Al LZW 48,k & Jsl

65 A 257 AB
256 BA 258 BAA
257 AB 259 ABA

65 A 260 AA
260 AA

BA sl 4l s Cayall e i) i 235 B JsY1 Casall 3555 aie Jaadl
Lad gl A) i agase e Legdl Lary Gusalill 3 Lagie
Caalls JsY1 caall 2l s (9 bits =) 66 25 B <iall ASCIT
e 4 Aad Jsl Sans eseldl 8 s string S BA ol 4 g3
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i IS 5 daaal) ol vie Cpilal Bl (g (S S el Ja sraaall
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1585 Y1 A 3005 0 05w palal bit 35 7 bits 250 el
walal) bit A5 7 bits = 0 el Ll s (S ullly 33 54
Ol Ohas sall 5 1SN G (e gl Sl S G 300 Ll T 5Sm
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254 i) el ) dsasl) s 1S5 s @l e
2565 255 Gl gl sdl (255 (in e e e 256) 2555
1 bits 254 3e00 0 bits L€l 127 el Laghlagiul wle cpdll
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Logaad alaa (5 el 138 58 50 14722 2323 (ASCII 101) € <)
¢l Ll S paeae ey oam omly e,
8= 62598=14722+47876

(5a0) @b 191734 5o lala calal JSH Gl sae

el (entropy) (uAL)SAl‘) ‘fu‘)ﬁﬁ“ i Ol gleall 373)13.: (...xs'j.ﬁ"
C)Agsz})ﬁ\wfajbﬁ‘a\ei.Mmj\@u)ga)}e]g;ﬂ\ﬁu)hﬂﬂ&ms
O LS alia e Leds ‘(thermodynamics) Al padl Sl
538 L«J).\).! Gﬂ\ g_:LA}h.d\ 4_;45 il LK eéc\ LA‘UL\»JS @JJJJY\
cllud) qu‘ (-;.\.\JL:;}HL:LA)A)X @})»Y\ (e ).S\ Al Hll
@}\)—\JY\ u)u <bits JL| AJLA)X L_lLA)lM“ Lﬁ}-:M .\:\.‘Aﬂ .-dbu;\]

il e 2 GalaY) é)l.cji plaaiuly

Number of bits = - Log base 2 (probability) (1)"[9].

Juaal 5 dilad) el sV s diey (1) Bl e
1223 0,2497 =191734/47876

- Log base 2 (0,2497) = 2,0017

Jazall die el 13 Jiiadl L\.\)s.: 2 bits CL\;».» (&5 ] 124 4
—191734/14722 Juia¥) 53 ¢ ol dal (e el ¢ s i) plasinly
0,0768

- Log base 2 (0,0768) = 3,7027
s Y ity o el Jial Ly 555 3,7 bits gbisis Wl

Sy 219125=7+8x191734  sa susall Ssall 2 (sSus
0,2857=219125/62598 s 1,185 JSYI saall 3o 0 Jlaial

- Log base 2 (0,2857) = 1,8074
s YD pladials aall el Jiail Ly 55 1,8 bit ek s

Ledls Aball Hse il e ST VL) L saall Gse)d Of Ly
bl A el oS a8 eliadl J8 bits sae ) gliate
a0 14722 325 3,7 bitss a0 47876 el 2 bits !
Lo st saaall bl 4 1,8 bit = 83e % e 62598 Ll mual
el 45y )k el.\g.mgl:s..algud 13) Jazacall Al st ey

ghusall

G e gana e iz 25 ey (o BV GOk e LZW sk (35i
dilan ) okl 8 Jall s LS T jiie G yae IS al g L o jladll
Slala 38, 5l 8 aal 5 Cijaad Sy OIS 530 o siamall eyl (il
Aes 5 Aal diy Jo graall Sl 138 maal el e 53l 335k
b dle 3 de s di L Loy LZW 4k 2 Llsh

e seadl

LZW (usad (8 GlalSl JSE ) je s 4 Jgaad)

_the _ ot
_the t _th
_the _th _the
_the _the _the
_there _the _ther
_there _ther _there

ASCIT Jae il aUsi §5a 23 Jgaadl

Standard ASCII Extended ASCII
The first 32 characters are <DOS
control codes.
B Null 33 *| 81 Q||128 (|174 «|228
1 Start of heading |34 "'| 82 R||129 u|175 »|221
2 Start of text 35 #| 83 S|[130 & 176 \|222
3 End of text 36 $| 84 T|[131 &|17? 223
4 End of transmit |37 x| 85 U||132 a|178 224 o
S Enquiry 38 &| 86 U|[133 a|179 225 B
6 Acknowledge 39 | 87 W|[134 &|180 226 I
? Audible bell 40 ¢| 88 R|}135 ¢|[181 227 1
8 Backspace 41 >| 89 Y|[136 e|182 228 E
9 Horizontal tab 42 »| 98 Z|[137 € |183 n|229 o
10 Line feed 43 +| 91 [||138 &|184 230 n
11 Uertical tab 44 .| 92 \|[139 i|185 1 231
12 Form feed 45 —-| 93 1||14@ i|186 I 232 3%
13 Carriage return |46 .| 94 *||141 i|187 ﬂ 233 8
14 Shift out 4?7 /| 95 _|[142 & |188 234
15 Shift in 48 8| 96 “||143 R |189 Y235 &
16 Data link escape |49 1| 97 a|[144 €190 4236 ©
1?7 Device control 1|50 2| 98 b|{145 =|191 1 237 &
18 Device control 2|51 3| 99 c|{146 &|192 238 €
19 Device control 3|52 4|100 d|[147 6193 +|239 n
20 Device control 4|53 5|101 e||148 o |194 249 =
21 Neg. acknowledge |54 6|102 f|[149 & |195 I 241 *
22 Synchronous idle |55 ?7|103 g|[158 G |196 —|242 2
23 End trans. block|56 8|184 h|[151 U |197 243 <
24 Cancel 57 9|185 i|[152 §|198 244 I
25 End of medium 58 :|186 j|[153 0|199 245
26 Substitution 59 ;|187 k|[154 U |200 246 *
2?7 Escape 60 <188 1|[155 ¢ |2081 IIi 247 =
28 File separator 61 =|109 m|[156 £|202 =|248 °©
29 Group separator |62 >|110 n|{157 ¥|203 i 249 -
30 Record separator|63 ?|111 of|158 R|204 L 250 -
31 Unit separator 64 @|112 p|[159 F|285 =|251 |
32 Blank space 65 A|113 g|[160 &|2086 ﬁ 252 »
66 B|114 »|[161 1]|287 =|253 2
67 C|115 s|[162 6288 “|254 1
68 D|116 t|[163 4 |289 |255
69 E|117 u|[164 7/ |210 |
70 F|118 v|[165 N|211
71 G|119 w|[166 2|212 E
72 H|120 x|[167 2|213 F
?3 I|121 y|[168 ¢ |214
?4 J|122 z|[169 r|215 ﬂ
?5 K|123 {|[178 - |216 T
7?6 L|124 i|[171 %|217?
??7 M|125 >|[172 %|218
78 N|126 ~|[173 & |219
79 0|127 &
880 P

FIAEA TP S YN (R

Lzl Gk e Wiul oy Vil asiin da jEdl 45 k) dee Jiladl
Aok @R o3 G B A3l a8 & ey A Alasy)
o Alany) bl 35k el e (LZW o seldl alasindy Jaall
MQJMJSLM)AJJUM\(«LC_\AHuffman Oledla &J}a
J\wm@L&MJ}AJU\,&}WJ}A)\M@MJ\@
_‘\QAJAS\ J.\:u‘da)mj)n) \)\)S.ldﬂ\}“ )}A)\c_\w\..u.ublts
.\;\jblt_ILM YY) \)\)SJ)JSY\ )AJ}\ C.ua.:u\ USA-‘MbltS
\)\)SJ).\SY\ )AJ}\ u\g_x:\;la:ual\ Mm}blts_‘\wu\_\.\hj\
21 L3l 3dy plall 038 ey 815 2 bits sl bit sl 8 bits oS )
@}\)—\JY\ ULS \J\ QUMJ ‘LM YY) dﬁ bits A ) C";‘a Qe
i o axie JAd) e (e 1,7 bit s oS 8Y el
ilod LS 5 439 2 bits = il 5 laila 48yl aladinly 1,7 bit = o e 53
oo b giias ja ) JSD bits I (e s 230 gl (Jladls 43y )l (b
Juail 85k 558 Uy chgme oy IS ge 0,3 bit glas
S ps¥ A Arithmetic Coding (ad) Jsa sl (a5 sl
DSV Gl s Y)Y Ul g Ll a5 301 anas < jae S
833 052 Lalal 1,7 bit - 0 e 5 ciams 3a01 138 06 1,7 bit 58 10185
22 o5 Cun lual) Gae il 43y 5k pladiuly baall ve Gl
A0 13 Jabys Tas a8y il Lo gramall Calll ety 4y )
455k (s Al Lol 4y alall s 58 s Jiae Cijae IS 05
clals Ll5, dal ey sV Bob Ledl e 2 (sl Saa il
45 50 47876 2303 (ASCII 32) dilusall 5 1,) S5 JSY) 50 )l S
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Gl sl dal e Hse il Jlaged Ll maa s (5) dsaadl B
B ) S G IS G e A5 e alela A5 G 5V

Alaal) oa i Hamlet 45 allaa (8 JUAll Jass e

THE TRAGEDY OF HAMLET,
DENMARK

PRINCE OF

:ASCIIJ}AJeLéJi‘_}ALGJg&:\LA}

<B4><T72><69><32><84><B2><65><T1><69><68><89
><32><T79><T()><32><T2><65><T 7><T6><69><84><4
4><32><Q(><82><TI><T><67><69><32><79><T7()><
32><68><69><T8><TT><65><82><T75>

Cagpall sS5 ASCIT aa i) allai 8 adl ) 5 LaY) jaas U
2 5yl (g pall (e dilide e alh )l Led 4, 30Ky ARNL 5 <)
Lt 5 onen 55080 4 501 oy a1l 90 s 5 65 (e 8L Y) i)
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Abstract—This paper presents a study of a method to change the nature of the data by processing and replacing
symbols in the pre-compression stage allowing to increase the frequency of symbols in the data to be compressed
using one of the known compression algorithms, as this method replaces the most frequent symbol and the next most
frequent symbol with one symbol carrying a sum of Their occurrences, then the next most frequent symbol with the
one that is next to it is replaced with another symbol carrying the sum of their occurrences, and so on until all the
symbols are replaced, this makes the number of the new symbols is half the number of the original ones, here in this
research the ASCII coding system (American Standard Code for Information Interchange) has been studied. which
consists of 256 characters of eight bits each, and to ensure that the data is not lost, each symbol has been referenced
by one distinct bit written in a separate file, this bit will make restoring the original symbols possible. in the end, the
two files merge together and seven-bits symbols are compressed using the LZW compression algorithm, the result is
the final file contains more frequent symbols than the original file, as for decompression, it takes place in the
opposite way, as the file is first decompressed using the LZW algorithm, and then the two files are separated from
each other and a seven-bit symbol is read from the first file with a bit from the second file in order to restore the
original symbol until all the original ASCII symbols are restored, also there is a comparison between one of the
algorithms that compresses using entropy like Arithmetic Coding and LZW, and why will LZW give better results
than usual statistical methods like Huffman or Arithmetic Coding.

Keywords— Compression Ratio, Lossless Compression, Symbol Replacement, Algorithm, Entropy.



