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10010010011000100111110100010011

01000111100100001010101001100011 = nary sequence

00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Problem 5.8 (a)

Decode the binary sequence generated
by the LZW algorithm, using the ASCII
code in Figure 3.1.

Find also the compression ratio.

Binary to Hexadecimal 01234356789 ABCDETF
o nEnnnn | I | nn
2900 0 NN R RN NEEN EERENE
0100 2 2l tURSRE" () xr, -/
1100 3 (8123456789 :;<=>>272
0010 4 LH@ABCDPDEFGHI JKLHHND
1010 5 SPQRSTUUVUWXYZ2Z[\V]© L
0110 6 6 abcdefghijklmno
1110 7 2l pgrstuvwxyz{]3I~n
0001 8 S E R ERRERERRNENERENDNEDR
1001 9 N “ EERNERERNEENENDN

0101 A Al CERY | §702«-~-8
1101 B PR S IR S A ¥
0011 c CARAAAARECEEEET 111
égii D DPNDOODODOXBUDOUUYDLD
E Eladddideceddeiiis

1111 3 AdNd6d0b6 e dGhiygp

ASCII code from Figure 3.1
y - 9




LET'S START DECODING/DECOMPRESSING



1001/0010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal g123u557gmggcngp
oEEEEERREN T an N
2900 0 e R EREEENEN EEENE
0100 2 2l tURSTE () xr, -/
1100 3 B12345678 : < =>7
0010 4 LIRABCDETFSG KLMNO
1610 5 PQRSTUUVUWXWZ[\] ™ _
0110 6 6 abcdefghijklmno
1110 7 ZIpgrstuvwxyz{]r~n
S E A REEEENRENENERNENENEDR
1001 9| 9I"lllll!llllll!
UI0T 7y A i¢£f¥:§ © 2 « =~ - B
1101 B Bl ® x * 3 i -, !12»%%%;
0011 C BHE@QQ_EGEI‘EI‘EE_I.!II
égii D DPDNOODODOxBODOODUYPD
E Eladddideceddeiiis
1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*

# bin. dig.

(none)
8



10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal ﬂ123h5m?89FIBCDEF
0000 0 ommEEREREN "R mN
1000 1 1R B ERAEENENDN ERR NN
0100 2 2] t"RSRTE (), - 7
1100 3 812345 789 :;;<=>7
0010 4 GHBBDQHIJHLMHB
Sose— 5 PQRSTUWWXYZ[\V] "~ _
0110 6 6 abcdefghijklmno
111U ! /Ipqrstuvwxyz{]r™~1n
0001 8 S B R ERERENRNERNENDNETDR
1001 9 9I"llllllllllll!
0101 A A i¢£n¥:§"©9«"-
1101 B B>z 22" E -, ! 2»%%%,
0011 o) BREBQE_EGEI‘EI‘EEIIII
égii g DIPNOOODODOXBODOUUYPOD

Eladddideceddeiiis
1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*

|
m

# bin. dig.

(none)
8

[logy 1148



100100100110001001111110100010011 Step Entry # bin. dig.

01000111100100001010101001100011 0 * (none)
00001000010000010000001110010000 1 | 8
00111001001010000001010100011000 g F Hggz Hig
00100001000001010001000110000011 4 - :
10101000001011010000000010010000 5
11101001000000011001010101011000 675
00100001010011000011000000011001 g
00001010000000110101001100010000 9
11000100110000101110110010110110 ig
00011011101011111001001000000010 12
01010011000010010010011010101 13
14
Binary to Hexadecimal 8123456789 AaABCHD EE 15
0000 0 amssmsdsns manmnag 16
6100 3 2l "t HSTE ()%, - .7 17
GG dereasereiiidn g
1010 5 [gqunsruuuxvz[\]@ 19
Eﬂg g abcdnghijklmE 20
I/Ilpgrstuvwxyz{] | |
0001 g SERENERERNEENENNRNRNEDR 21
1001 5 g EENEREENERENENDN
0101 A goiff’f‘!I?"?:«;;" 22
o011 ¢ lafAaaRacteEebiifd 23
e poR0oDDExaba0lYpo 24
1111 F Hsfb8355 and0Ugp




1001001001100010011111010001001[1 Step Entry # bin. dig.

01000111100100001010101001100011 0 * (none)
00001000010000010000001110010000 1 | 8
00111001001010000001010100011000 2 F Hggz Hig
00100001000001010001000110000011 4 Y “ng 3748
10101000001011010000000010010000 5
11101001000000011001010101011000 675
00100001010011000011000000011001 g
00001010000000110101001100010000 9
11000100110000101110110010110110 1‘2
00011011101011111001001000000010 12
01010011000010010010011010101 13

14
Binary to Hexadecimal 81234567 gl?la BCDETF 15

0000 0 HHEHHIH 16

5100 3 2l trBSTEt () *+r, - . 17

SN B (S FEE RS S ST A AL

1010 5 égqnsruuu@[\]‘_ 19

iﬁg 9,- abcdefgh jklm'l:l‘n 20

I/Ilpgrstuvwxyz{] | |
S EEEEEEENENERNNENNENDR 21

fg‘gﬁ—g] N EENERRERNNENENN

010t y:y Hois£?¥:§"©5«w— 22

o011 o apadiRacEEEEl ity 23

1011 D DjpNOOGOdGxB0DGO0UYPD 24

0111 E yf5353aceéeeiity

111 F AsNo608o6+ebadiygp




10010010011000100111110100010011 Step Entry # bin. dig.

11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000

01000111100100001010101001100011 0+ (none)
00001000010000010000001110010000 1| 8
00111001001010000001010100011000 g F Hggz H ig
00100001000001010001000110000011 YRR log. 3]+8
10101000001011010000000010010000 5 0O log, 4]+8

6

V4

8

9

11000100110000101110110010110110 18
00011011101011111001001000000010 12
01010011000010010010011010101 13
14
Binary to Hexadecimal 812345678 9RBCDEE 15
0000 0 dasssnunnnn manus 16
o100 2 2 rtrESRE (e, - 17
3356 3 89 : ; <=>
0010 4 [EnnanFaHIJuLm@ 18
TOTU 5 PQRSTUUWRXYZ[\] ™ 19
0110 6 6 abcdefghijklmno 20
1110 7 7/Ipqrstuvwxyz{]I~n
0001 g SENRENERENENENENRNENNEDR 21
1001 9 N EERERRENEEENN
0101 A 20525?325"@9«"- 22
o011 o dahaaafecteerlitt 23
1011 D DoNOOOOGxBODUOGUYPD 24
S 5 E[a 33333 eéeéeiifx
1111 E Fﬁ'ﬁngg'gﬁg:sgﬁﬁjp




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal g1 231;'?'578993005[7
0000 0 geEEERREN N EN
1000 1 1R B ERAEENENDN ERR NN
0100 2 2] " RSBE&ET () *+r , - 7
1100 3 (8123456789 :;<=>>272
5035 4 @ABCD GHI JKLHHNDO
1010 5 |-_§PQRS WXvy2[\yv] ©_
UITU & ‘abcd¥fghijklmno
1110 7 Zilpqrstuvuwuxyz{]r~n
0001 8 S B R ERERENRNERNENDNETDR
1001 9 9N “*RpEnnnnnnnnNnNin i
0101 A A i¢£n¥:§"©9«"-
1101 B B>z 22" 3 B %%,
0011 o) Cl A E @ Q E H E CE g § E 1 111
égii g DIPNOOODODOXBODOUUYPOD

Eladddideceddeiiis
1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

C O I

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48



10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal 01234356789 ABCDETF
N nEnn | I | nn
2900 0 NN R RN NEEN EERENE
0100 2 2l tURSRE" () xr, -/
1100 3 (8123456789 :;<=>>272
0010 4 L@ABCDEFGHIJKLHMND
1010 5 SSPARSTUUVWXY2Z[\N] ™ _
0110 6 66 abcdefghijklmno
1110 7 2l pgrstuvwxyz{]3I~n
0001 8 S E R ERRERERRNENERENDNEDR
1001 9 oE“ EENEEEENRERNDN

0101 A Al CERY | §702«-~-8
1101 B PR S IR S A ¥
0011 c CAARAAAAEGCEEEE I I TI
égii D DPNDOODODOXBUDOUUYDLD
E Eladddideceddeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

C O I

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]



10010010011000100111110100010011
01000111100100001010101001 1000011
00/0010/00010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal 012mh56?BQRBCDEF
0000 0 (R R RN N EN
1000 1 1R B ERAEENENDN ERR NN
0100 2 20 " RSERE ()*es+, - ./
1100 3 812 L56789:;<=>17
010 7% @ﬂ@lEFGHIJHLMHB
1516 5 PQRWTUUVUUWXYZ[\N] ™ _
0110 6 6 abcdefghijklmno
1110 7 Zilpqrstuvuwuxyz{]r~n
0001 8 S B R ERERENRNERNENDNETDR
1001 9 9I"llllllllllll!
0101 A A i¢£t'l¥:§"©9«"-
1101 B B?%:i..51'¢1233¥’§’£ﬁ
0011 o) BHE@QE_EGEI‘EI‘EEIIII
égii g DIPNOOODODOXBODOUUYPOD

Eladddideceddeiiis
1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

| C O I
Ol,c0

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]

[log, 7|48



10010010011000100

111110100010011

01000111100100001010101001100011

0000100001000/0010

000001110010000

00111001001010000
00100001000001010
10101000001011010
11101001000000011
00100001010011000
00001010000000110
11000100110000101
00011011101011111
01010011000010010

Binary to Hexadecimal

001010100011000
001000110000011
000000010010000
001010101011000
011000000011001
101001100010000
110110010110110
001001000000010
010011010101

ARARARA)
1000

UT0U0
1100

0010

0110
1110

0001
1001
0101
1101
0011
1011
0111
1111

Gk oS D o - ET

ﬂrﬂesr:u::-a|m~4a~ur;1nhaa.g
a " T E
. ¢ - TN
DipwihEEREVOVOWE N NE/W

MEOmoOwWw»wo o bslwNe o

-m =]

MNw

H N
+ I =

¥

O W
tHE X X T O~ m -]

X EHNETO -0 TE

HRE X EECDCMUIH;FE NN
== HEC"CTONENEO

YT E NSO OO~ -m -~

F o me wa

S0 v B N et N L o
Lot | MM S I | W =

SIMLY 2 H E~™~ Xr— 25 us
. Cireer 28 ) M E— =™ Av HN|D

(=
=y

ZiDvH -

[=C3-<} I o | B~
(=]

=1

(=]

r A N a2 %N F A s 2

o C'M = @l WS - =C = 0w I o

o
.

D oI M
£y

T - T

(=L T}
o
o
=1
Q
=
(=

Q] OSSN EEM

T=AEEE P2 »)ZVe: EHEM

el 1]

-l

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

I |
J>OOCO-<

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]

[log, 7|48
[log, 8|48



100100100110001001111
010001111001000010101

10100010011
01001100011

00001000010000010/0000

01110010000

001110010010100000010
001000010000010100010
101010000010110100000
111010010000000110010
001000010100110000110
000010100000001101010
110001001100001011101
000110111010111110010
010100110000100100100

Binary to Hexadecimal

10100011000
00110000011
00010010000
10101011000
00000011001
01100010000
10010110110
01000000010
11010101

0000
1000
0100
1100
0010

- N ] o
N F-l-TW----J=t oy Y

0110
1110

0001
1001
0101
1101
0011
1011

SrDI NG  ETSTIION IEREN
DivihEEREVWO VO W EEW

ZiDv I+ -

oI

0111
1111

Mmoo mooo~NoWdEkNao

Gk oS D o - ET

MNw
=11

MEoPOowP»vwoo doaohbslworRro

X EHNETO -0 TE

HRE X EECDCMUIH;FE NN

F o me wa

(=1
=
(=]

r P~ . " T | =

T - T

o
Q
=1
=]

== H EBC " C O\ HENEO
WO EE SO =00~ =l |
tHE X X T o~ ®E -}

M0 o B B N W N & oo X%
SIMY 2" EE~~ Xr-Xu: + HNHBD
=Cotepl | M~ T 1 m =
. -[II"I'Il
™~ I KM

T=NEmEE 2D

AAAAAAA

AMNETL = @ S RS O O
TSI | O E— T A EEO

oD D3R M
=4
(=T
Sy
(=
Sy
-

|--- 0|

= =R

[}

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

I I
ZJ>OOCO-<

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]

[log, 7|48
[log, 8|48
[log, 9] +38



10010010011000100111110100010011 Step Entry # bin. dig.

01000111100100001010101001100011 0 (none)
00001000010000010000001110010000 1| 8
00111001001010000001010100011000 g F {Eﬁ2%¥i§
— 2
00100001000001010001000110000011 Y log. 3]+8
10101000001011010000000010010000 5 O log, 4]+8
11101001000000011001010101011000 g QC {E§22%+8
— 2
00100001010011000011000000011001 8 C log. 7]+8
00001010000000110101001100010000 9 A log, 8]+38
11000100110000101110110010110110 1? H ?ﬁ§2?3{f8
00011011101011111001001000000010 T 2
01010011000010010010011010101 13
14
Binary to Hexadecimal 91231456789RBCDEF 15
0000 0 HHHHHHH 16
5100 3 2 thBSTE () er, -y 17
éégg i @ﬂﬂﬂﬂgg;:?.‘lﬁf_ . 18
£620 5 6gqgs;ugux?z_[\] ~ 19
e 3 g abcagrsnsdirang oo
0001 g SENRENERENENENENRNENNEDR 21
1001 4 g N EERERERENEEENN
0101 A goiff?!‘:g?:«;; 22
o011 ¢ lafAaaRacteEebiifd 23
1911 D Do NOGdddGxe0D00iUVDPOD 24
0111 E Eladddideceddeiiis
1111 F AdNd6d0b6 e dGhiygp




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000

0011100100101

0000001010100011000

00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal

0000
1000
0100
1100
0010
1010
0110
1110

0001
1001
0101
1101
0011
1011
0111
1111

MEHOOWM»OVWO OB WNNRO

- N ] N o

O U D e =

X T X T 0~ 1. - -]

=0 M EC G O~ L=
¥

+ N m |

TR ENETO-0 NN
10 v BN B N W N L o

NE X EECDCMUIaSE E
== EHEC NS TONG E MO
WY E RSO T~ -; -
KNI EEN ST | . =

ARl EE— ™ A« EH RO
T=AEEE P2 »)ZVe: EHEM

DivihEENVNOVOWEENE/W
V A EHE™Xr—Xu

P ST Y .

F o me wa

SrDI NG  ETSTIION IEREN

ZiDv I+ -

(=1
[=}
(=]
L=y

r A N a2 %N F A s 2

TMOOEDOE~NOGVIEWUNADsD

Gk oS D o - ET

MNw

T - T

Q] OSSN EEM

el 1]

-l

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

OZZJ>O|OCO-<I

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10]+8
[log, 11]



10010010011000100111110100010011 Step Entry #bin. dig.
01000111100100001010101001100011

0 * (none)
00001000010000010000001110010000 1 8
00111001001010000001010100011000 g F Hg? H ig
0010000100000101000100011000001 1 Y log. 3]+8
10101000001011010000000010010000 5 O log, 4]+8
11101001000000011001010101011000 g UC HE? gﬁ%
00100001010011000011000000011001 8 C log. 7148
00001010000000110101001100010000 9 A log, 8]+38
11000100110000101110110010110110 ﬁ N Hg? %ng
00011011101011111001001000000010 > oT og. 11]
01010011000010010010011010101 13 T log, 12]+38
14
Binary to Hexadecimal 812 3m5 6789ABCDESTF 15
0000 0 T 16
5100 2 2 ttHS%E () *+, -7 17
e — dersoscientiitant 18
+636 5 fégqn@uuuxvz[\]“_ 19
Eﬂg g abec nghijklmEo 20
Ilpgrstuvwxyz{]r~1n
0001 g SERENERERNEENENNRNRNEDR 21
1001 4 9N “ EENEREENNEENENDR
0101 A goiff{i!:g"%}:«a— 22
o011 o ahaaalacteebrint 23
1011 D DD RNOODOGxBO000UYPD 24
0111 E E343F35aceéésiity
1111 F AsNo608o6+ebadiygp




10010010011000100111110100010
01000111100100001010101001100
00001000010000010000001110010
00111001001010000001010100011
00100001000001010001000110000
10101000001011010000000010010
11101001000000011001010101011
00100001010011000011000000011
00001010000000110101001100010
11000100110000101110110010110
00011011101011111001001000000
01010011000010010010011010101

011
011
000
000
011
000
000
001
000
110
010

Binary to Hexadecimal 01234356789 ABCDETF
agnmnEnnnRn | | nn
2900 0 NN R RN NEEN EERENE
0100 2 2l tURSRE" () xr, -/
1100 3 (8123456789 :;<=>>272
0010 4 4H@ABCDEFGHI JKLHMND
1010 5 SSPARSTUUVWXY2Z[\N] ™ _
0110 6 66 abcdefghijklmno
1110 7 2l pgrstuvwxyz{]3I~n
0001 8 g E N ERNERRENNENENENDRNERDR
1001 5 9N EENERRENENENENDR

0101 A Al CERY | §702«-~-8
1101 B PR S IR S A ¥
0011 ¢ CAAAFAAGCEEEELIT]
égii D DIPNODOODOOXBUUODUUYPD
E Eadddddaeceédeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

N

|
o cOo<

A

Entry

*
|
m

—0zZ2=Z>0l
_|

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
0011100100101000000101010001 1000
(J0100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal ﬂ1|?|3ll56?89FIBCDEF
0000 0 (R R E R N EN
Y oon ; YN EEEREENEN EERENN
5100 2 2] t"RSRTE (), - 7
mmzas] 3 81 3 456789 :;<=>7
0010 4 @DEFGHIJI{LMHB
1610 5 POW’STUUVUWXYZ[V\VN] ™ _
0110 6 6 abcdefghijklmno
1110 7 Zilpqrstuvuwuxyz{]r~n
0001 8 S B R ERERENRNERNENDNETDR
1001 9 'Jl"llllllllllll!
0101 A A i¢£n¥:§"©9«"-
1101 B B ®x 23 " E -, ! 2»%%%,
0011 o) BHEBQE_EGEEEEIIII
égii g DIPNOOODODOXBODOUUYPOD

Eladddideceddeiiis
1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry  # bin. dig.

* (none)

| 8

F [log, 1]+8
[log, 2148
[logy 3]+8
[log, 4|48
[logy 5148
log, 6]
|log, 7]+38
log, 8]+8
[log, 9148
[log, 10]+8
[log, 11]
[log, 12]+38
[log, 13]
[log, 14148

I
o cCO<<

—0zZ2=Z>0l
_|

o

el



10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal 8123 urglﬁ 789aAaBCDETF
0000 0 geEmEEREN N EN
1000 1 1R B ERAEENENDN ERRNN
0100 2 2] " RSBE&ET () *+r , - 7
1160 3 8123 6789 :;;<=>7
66316 4 [E @ABC ?::)F GHIJKLHHND
TOTO 5 PQRS vuwxvyzaprpyv]“®_
UIT0 & 6 abcdefghijklmno
1110 7 Zilpqrstuvuwuxyz{]r~n
0001 8 S E R ERRERERRNENERENDNEDR
1001 9 9N “*RpEnnnnnnnnNnNn i
0101 A A iCE“¥=§"©§«"—
1101 B Bt BT Ankkk,
0011 c CARAAARECEEEET I 11
égii g DIPNOOODODOXBODOUUYPOD

Eladddideceddeiiis
1111 F AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

# bin. dig.

(none)
8

*

|

F [log, 1]+8
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]
[log, 14]+8
[log, 15]48

Entry

|
o cOo<

—0zZ2=Z>0l
_|

o

m |



1001001001100010011111010
0100011110010000101010100
0000100001000001000000111
0011100100101000000101010
0010000100000101000100011
1010100000101101000000001
1110100100000001100101010
0010000101001100001100000
0000101000000011010100110
1100010011000010111011001
0001101110101111100100100
0101001100001001001001101

Binary to Hexadecimal

0010011
1100011
0010000
0011000
0000011
0010000
1011000
0011001
0010000
0110110
0000010
0101

0000
1000
0100
1100
0010
1010
0110
1110

- N ] N o
s O U8 D =l H =

0001
1001
0101
1101
0011
1011
0111
1111

X EHNETO -0 TE

HRE X EECDCMUIH;FE NN
== HEC"CTONENEO

DivihEENVNOVOWEENE/W
WY E RSO SO~ -m -~

F o me wa

SrDI NG  ETSTIION IEREN

ZiDv I+ -
=
(=}
(=]

r P~ . " T | =

TMOOEDOE~NOGVIEWUNADsD

Gk oS D o - ET

MNw

MEHOOWM»OVWO OB WNNRO

T - T

IEEX X T o~ M 0
- O H E\S e oS e O o
10 I B W N . N e X

+ W m|oD
KNI EEN ST | . =

ARl EE— ™ A« EH RO
T=AEEE P2 »)ZVe: EHEM

Y A H ™~ Xr e

P ST Y .

L=y

------

Q] OSSN EEM

el 1]

-l

Step

©OCoOoO~NOOUITPA~,WNEO

PR R R R
MAwWNPFRO

y

NNNNR R R
WNEFE OWOO-NO®U
m |

N
SN

T~

|
OCO-<

Entry

*
|
m

—0zZ2=Z>0l
_|

oY)

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]
[log, 14]+8
[log, 15]48
[log, 16]




10010010011000100111110100010011

0100011110010000101010100
0000100001000001000000111

0011100100101000000101010

1100011
0010000

0011000

0010000100000101000100011

0000011

10110100000101101000000001
1110100100000001100101010
0010000101001100001100000
0000101000000011010100110
1100010011000010111011001
0001101110101111100100100
0101001100001001001001101

Binary to Hexadecimal

0010000
1011000
0011001
0010000
0110110
0000010
0101

0000
1000
0100
1100

o010

oo

1010

W o
T O G0 I (O

- N ] N o
s O U8 D =l H =

= -y

1110

0001
1001
0101
1101
0011
1011
0111
1111

X EHNETO -0 TE

DivihEENVNOVOWEENE/W
Ll B K-
N B -

E-H
HRE X EECDCMUIH;FE NN
-

A

W X W2

D oI M
’ ='m

o
o
£ o

F o me wa

SrDI NG  ETSTIION IEREN

ZiDv I+ -
=
(=}
(=]

r P~ . " T | =

'nmcnw:-omuaqlmrww.sg

Gk oS D o - ET

MNw

MEOOW»wo |34 o,k

T - T

=11
=]
Q
o
=]

~ =[]

= 00~ =

+ I =

¥

=3

tmm X
“OEEC FC=o~— . O

10 v I BN e N L s
KNI EEN ST | . =

ARl EE— ™ A« EH RO
T=AEEE P2 »)ZVe: EHEM

Y A H ™~ Xr e

P ST Y .

L=y

------

=

(=%

(=
=y

. Q] OSSN EEM

-l

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

ggmw&ﬁgzz>O%COﬁ

# bin. dig.

(none)

8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]
[log, 14]+8
[log, 15]48
[log, 16]
[log, 17148




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
101010[00001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal 01234356789 ABCDETF
agnmnEnnnRn | | nn
2900 0 NN R RN NEEN EERENE
0100 2 2 tUHRSTE () *+, -/
1100 3 (8123456789 :;<=>>272
0010 4 4H@ABCDEFGHI JKLHMND
1010 5 SPQRSTUUVUWXYZ2Z[\V]© L
0110 6 6 abcdefghijklmno
1110 7 2l pgrstuvwxyz{]3I~n
0001 8 g E N ERNERRENNENENENDRNERDR
1001 5 9N EENERRENENENENDR

0101 A Al CERY | §702«-~-8
1101 B PR S IR S A ¥
0011 ¢© GAARAHRECEEEET IT]
égii D DIPNODOODOOXBUUODUUYPD
E Eadddddaeceédeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

T

—ggmw&ﬁgzz>O%COﬁ

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]
[log, 14]+8
[log, 15]48
[log, 16]
[log, 17148
[log, 18]




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal 01234356789 ABCDETF
agnmnEnnnRn | | nn
2900 0 NN R RN NEEN EERENE
0100 2 2 tUHRSTE () *+, -/
1100 3 (8123456789 :;<=>>272
0010 4 4H@ABCDEFGHI JKLHMND
1010 5 SPQRSTUUVUWXYZ2Z[\V]© L
0110 6 6 abcdefghijklmno
1110 7 2l pgrstuvwxyz{]3I~n
0001 8 g E N ERNERRENNENENENDRNERDR
1001 5 9N ‘“ EENERERENEREENNDR

0101 A Al CERY | §702«-~-8
1101 B PR S IR S A ¥
0011 ¢ CAAAFAAGCEEEELIT]
ég%i D DIPNODOODOOXBUUODUUYPD
E Eadddddaeceédeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

# bin. dig.

(none)
8

*

|

F [log, 1]+8
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]
[log, 14]+8
[log, 15]48
[log, 16]
[log, 17148
[log, 18]
[log, 19]

Entry

|
o cOo<

—0zZ2=Z>0l
_|

§E|§E m CDICD

o=



100100100110001001111
010001111001000010101
000010000100000100000
001110010010100000010
001000010000010100010

10100010011
01001100011
01110010000
10100011000
00110000011

1010100000101101/00000

00010010000

111010010000000110010
001000010100110000110
000010100000001101010
110001001100001011101
000110111010111110010
010100110000100100100

Binary to Hexadecimal

10101011000
00000011001
01100010000
10010110110
01000000010
11010101

0000
1000
0100
1100

0010

- N ] N o
s O U8 D =l H =

010
0110
1110

0001
o0t
0101
1101
0011
1011
0111
1111

ODING ETDTOON EHEN
DivihEENVNOVOWEENE/W

Mmoo mooo~NoWdEkNao
ZiDv I+ -

Gk oS D o - ET

MNw
=11

MEooNEM»Ywo| dJdovothelwoRE o

X EHNETO -0 TE

HRE X EECDCMUIH;FE NN

F o me wa

(=1
=
(=]

r P~ . " T | =

T - T

5

=D EEC S O e I
10 v BN B N W N L o

+ I =

¥

WX T

V A EHE™Xr—Xu
NI EHE— A« HHRO

T E NSO

S B E- .- B -
:-u.] -
KNI EEN ST | . =

T=AEEE P2 »)ZVe: EHEM

P ST Y .

L=y

------

Q] OSSN EEM

el 1]

-l

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

# bin. dig.

(none)
8

*

|

F [log, 1]+8
[log, 2148
[logy 3]+8
[log, 4|48
[logy 5148
log, 6]
|log, 7148
log, 8]+8
[log, 9148
[log, 10]+8
[log, 11]
[log, 12]+38
[log, 13]
[log, 14]+8
[log, 15|48
[log, 16
[log, 17|48
[log, 18]
log, 19
log, 20]+8

Entry

|
OCO-<

—0zZ2=Z>0l
_|

EIEI'I'IWIUJ

T — 5
Iq



10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11[101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal B123456789aAaBCDETF
e REnNnNnRENnN na nn
2900 0 e e e e REEENEN EEENE
0100 2 2] t"RSRTE (), - 7
1100 3 (8123456789 :;<=>>272
0010 4 LH@ABCDPDEFGHI JKLHHND
1010 5 SPQRSTUUVUWXYZ2Z[\V]© L
0110 6 6 abcdefghijklmno
1110 7 Zilpqrstuvuwuxyz{]r~n
0001 8 S B R ERERENRNERNENDNETDR
1001 9 9N “*RpEnnnnnnnnNnNn i

0101 A A iCE“¥=§"©§«"—
1101 B B>z 22" E -, ! 2»%%%,
0011 o) Cl A E B Q E H E CE g § E I 111
égii g DIPNOOODODOXBODOUUYPOD
Eladddideceddeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

T
|
o cC O

—0zZ2=Z>0l
_|

§E|§E m CDICD

# bin. dig.

(none)

8

[logy 1148
[log, 2148
[logy 3]+8
[log, 4|48
[logy 5148
log, 6]
|log, 7148
log, 8]+8
[log, 9148
[log, 10]+8
[log, 11]
[log, 12]+38

[log, 13]

[log, 14]+8
[log, 15|48
[log, 16
[log, 17|48
[log, 18]
log, 19
[log, 20148
[logy 21



10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11[L010011000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal 01234356789 ABCDETF
N nEnn | I | nn
2900 0 NN R RN NEEN EERENE
0100 2 2 tUHRSTE () *+, -/
1100 3 (8123456789 :;<=>>272
0010 4 L@ABCDEFGHIJKLHMND
1010 5 SSPARSTUUVWXY2Z[\N] ™ _
0110 6 66 abcdefghijklmno
1110 7 2l pgrstuvwxyz{]3I~n
0001 8 S E R ERRERERRNENERENDNEDR
1001 9 oE“ EENEEEENRERNDN

0101 A Al CERY | §702«-~-8
1101 B PR S IR S A ¥
0011 c CAARAAAAEGCEEEE I I TI
égii D DPNDOODODOXBUDOUUYDLD
E Eladddideceddeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step

©OCoOoO~NOOUITPA~,WNEO

NNNNNRPRRPRPRRPRRPRRPRRRERRE
BRWNRFRPOOWO~NOURMAWNRFO

Entry

*
|
m

|
o cOo<

—0zZ2=Z>0l
_|

§E|§E m CDICD

# bin. dig.

(none)
8

[logy 1148
[log, 2]+8
[log, 3|48
[log, 4]+3
[logy 5|48
[log, 6]
[log, 7|48
[log, 8|48
[log, 9] +8
[log, 10148
[log, 11]
[log, 12148
[log, 13]
[log, 14]+8
[log, 15]48
[log, 16]
[log, 17148
[log, 18]
[log, 19]
[log, 201438
[log, 21
[log, 22]




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
1110100£000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal B123456789aAaBCDETF
e REnNnNnRENnN na nn
2900 0 e e e e REEENEN EEENE
0100 2 2] t"RSRTE (), - 7
1100 3 (8123456789 :;<=>>272
0010 4 LH@ABCDPDEFGHI JKLHHND
1010 5 SPQRSTUUVUWXYZ2Z[\V]© L
0110 6 6 abcdefghijklmno
1110 7 Zilpqrstuvuwuxyz{]r~n
0001 8 S B R ERERENRNERNENDNETDR
1001 9 9N “*RpEnnnnnnnnNnNn i

0101 A A iCE“¥=§"©§«"—
1101 B B>z 22" E -, ! 2»%%%,
0011 o) Cl A E B Q E H E CE g § E I 111
égii g DIPNOOODODOXBODOUUYPOD
Eladddideceddeiiis

1111 3 AdNd6d0b6 e dGhiygp

Step Entry
O *
1 I
2 F
3 _
4 Y
5 O
6 U
7 C
8 C
9 A
10 N
11 N
12 oT
13 T
14 B
15 B
16 E
17 [ W
18 W
19 IT
20 TH
21 H
22 & T
23 THE
24 E

# bin. dig.

(none)

8

[logy 1148
[log, 2148
[logy 3]+8
[log, 4|48
[logy 5148
log, 6]
|log, 7148
[log, 8148
[log, 9148
[log, 10]+8
[log, 11]
[log, 12]+38
[log, 13]
[log, 14]+8
[log, 15|48
[log, 16
[log, 17|48
[log, 18]
log, 19
[log, 20148
logy 21
[log, 22]
[log, 23]




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
1110100£000000011001010101011000
00100001010011000011000000011001

00001010000000110101001100010000

11000100110000101110110010110110

00011011101011111001001000000010

01010011000010010010011010101

Binary to Hexadecimal 0123456789 ABCDEF

0000 0 ensnnannnn sowns
0100 2 2l U HSRET () *+r, -/
1100 3 (8123456789 :;<=>>272
0010 4 H@ABCDEFGHIJKLHMND
1010 5 SPQRSTUUVWXYZ[\V]© _
0110 6 6 abcdefghijklmno
U IR T
200t ; N EENERRERNNENENN
0101 A Al §CERY | §702«-~-8
1101 B Bt BT Ankkk,
0011 ¢C CARAAAAREGEEEE] IT]
1011 D DOPNOODOOXxBO0DOTUYDPD
0111 b Eaadddddeceédeiiis
1111 F FIsRd6686 o0 Gaigyp

Step Entry Step

o ~* 25
1 | 26
2 F 27
3 _ 28
4 Y 29
5 O 30
6 U 31
7 _C 32
g C 33
9 A 34
10 N 35
11 N 36
12 OT 37
13 T 38
14 _B 39
15 B 40
16 E 41
17 _W 42
18 W 43
19 IT 44
20 TH 45
21 H 46
22 _T 47
23 THE 48
24 E 49

Entry

# bin. dig.



10010010011000100111110100010011 Step Entry Step  Entry # bin. dig.

01000111100100001010101001100011 0 * [log, 24]
00001000010000010000001110010000 1 ﬁ' -

27

28

N —

00111001001010000001010100011000 é
00100001000001010001000110000011 PR, 29
10101000001011010000000010010000 5 O 30
11101001000000011001010101011000 ? UC g%
00100001010011000011000000011001 3 C 33
00001010000000110101001100010000 9 A 34
11000100110000101110110010110110 12 H gg
00011011101011111001001000000010 12 OT 37
01010011000010010010011010101 13 T 38
14 B 39
Binary to Hexadecimal 0123456789 ABCDEF 15 B 40
0000 0 HHHHH Y 41
5100 2 2l tras%er (y*es+,-.z 17 _W 42
o010 4 Manocoirentonimng 18 W 43
w03 drlRsTuvuxyzral oo 190D 44
1110 7 7pqrstu03x;g{|;‘2: 20 TH 45
0001 o gusEeEEENEENEENEN 21 H 46
oL 2 A cEnvieterattat 2 T a7
o011 o dhAadnfeciecbriry 23 THE 48
1011 D ppRNoddooxevooives 24 E_ 49
0111 E Eladddideceddeiiis
— F Asfd6686:ebGaUYp




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011[001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal

0000
1000
0100
1100
0010
1010
0110
1110

- N ] N o

N F-l-TW----J=t oy Y

tHE X X T o~ ®E -}
*

* W m ™

o C'M = @l WS - =C = 0w I o

=
=

0001
1001
0101
1101
0011
1011
0111
1111

X EHNETO -0 TE

HRE X EECDCMUIH;FE NN
== HEC"CTONENEO

DivihEERVWO VO WS EEW
T E RSO SO~ -m |

F o me wa

SrDI NG  ETSTIION IEREN
Loty | HES I I | = =

S0 v B N et N L o
CIMEY 42 H E~ Xr— 25

ZiDv -
=
(=}
(=]

r A N a2 %N F A s 2

H Gt ] H B~ ™ A« EHEO

=y

TMOOEDOE~NOGVIEWUNADsD

Gk oS D o - ET

mMEogOWw)woo N WP o
MNw
=L}

D oI M
o
.

£y

(=H

T - T

o
Q
=1
=]

TN EE ;D »)ZV. EEM

= M

TN O~ EE™M

Step Entry Step

0

©CooO~NOOOITP,WDNE

e
N RO

13
14
15
16
17
18
19
20
21
22
23
24

CO<lI m—=*
O @)

—0ZZX0l

25
26

8

9
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

Entry

O

O

# bin. dig.

[logy 24]
[logy 25|



10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
1110100100000001100101[0101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Binary to Hexadecimal

0000
1000
0100
1100
0010
1010
0110
1110

- N ] N o

N F-l-TW----J=t oy Y

tHE X X T o~ ®E -}
*

* W m ™

o C'M = @l WS - =C = 0w I o

=
=

0001
1001
0101
1101
0011
1011
0111
1111

X EHNETO -0 TE

HRE X EECDCMUIH;FE NN
== HEC"CTONENEO

DivihEERVWO VO WS EEW
T E RSO SO~ -m |

F o me wa

CODING «EHS TOEN tEEN
S0 v B N et N L o
CIMEY 42 H E~ Xr— 25
T N R - TR | (]

ZiDv -
=
(=}
(=]

r A N a2 %N F A s 2

H Gt ] H B~ ™ A« EHEO

=y

TMOOEDOE~NOGVIEWUNADsD

Gk oS D o - ET

mMEogOWw)woo N WP o
MNw
=L}

D oI M
o
.

£y

(=H

T - T

o
Q
=1
=]

TN O~ EE™M

TN EE ;D »)ZV. EEM

el 1]

= M

Step Entry Step

0

©CooO~NOOOITP,WDNE

e
N RO

13
14
15
16
17
18
19
20
21
22
23
24

25
26
27
2

0
1
2

33

34

35

36

T 37

38

B 39

B 40

E 41

W 42

W 43

T 44

TH 45

- 46

T 47

THE 48

E 49

CO<lI m—=*
O @)

—0ZZX0l

Entry

O
ON
N

# bin. dig.
[logy 24]
[log, 25 ]
[log, 26 |



10010010011000100111110100010011 Step Entry Step  Entry # bin. dig.

01000111100100001010101001100011 % 0O [logs 24]
00001000010000010000001110010000 26 ON [log, 25]
27 NE log, 26]

00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
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Binary to Hexadecimal

0000
1000
0100
1100

o010

oo

1-03-6
Ullu
1110

0001
1001
0101
1101
0011
1011
0111
1111

mMEomoOw»wvwo Jaoabhdbworo

0101110110010110110
1111001001000000010
0010010011010101

+ I =

¥

S ENETO -0 SE
:n -
tHE X X T O~ m =]

(7 N =]

- N ] N o
N F-l-TW----J=t oy Y
Vi m |
= |
NS O~ EHE™M

DivihEEREVWO VO W EEW
-HmC

NE L EEC D

F o me wa

CODING «EHS TOEN tEEN
S0 v B N et N L o
CIMEY 42 H E~ Xr— 25
T N R - TR | (]
T=AEEE 2 »)ZV: EHEM

ZiDv -
=
(=}
(=]

r A A a2 % F A s 2 O F A as

'Hmcnm:-amﬂm:ow.sg

Gk oS D o - ET

N
o4 w
AMNETL = @ S RS O O

=
=
H Eirr 2 ] HE— =™ A« H E|D

=y

D oI M
o
.

£y

(=H

T - T

= M

o
Q
=1
=]

Step Entry Step

o ~* 25
1 | 26
2 F 27
3 _ 28
4 Y 29
5 O 30
6 U 31
7 _C 32
g C 33
9 A 34
10 N 35
11 N 36
12 OT 37
13 T 38
14 _B 39
15 B 40
16 E 41
17 _W 42
18 W 43
19 IT 44
20 TH 45
21 H 46
22 _T 47
23 THE 48
24 E 49
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ou

# bin. dig.

[logy 24]
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
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[log, 37]
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[log, 39]
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o ~* 25
(I 26
2 F 27
3 _ 28
4 Y 29
5 O 30
6 U 31
7 _C 32
g C 33
9 A 34
10 N 35
11 N 36
12 OT 37
13 T 38
14 _B 39
15 B 40
16 E 41
17 _W 42
18 W 43
19 IT 44
20 TH 45
21 H 46
22 _T 47
23 THE 48
24 E 49
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[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
[logy 41]




10010010011000100111110100010011 Step Entry Step  Entry # bin. dig.

01000111100100001010101001100011 o 5 0 [log, 24]
00001000010000010000001110010000 1 | 26  ON log, 25
00111001001010000001010100011000 £ © LR Hgg; gﬂ
00100001000001010001000110000011 ;¥ 29 YO [log, 28]
10101000001011010000000010010000 5 O | 30  OU log, 29]
11101001000000011001010101011000 & b | 3T b -122331}
00100001010011000011000000011001 g & | 33 T [log, 32]+8
00001010000000110101001100010000 9 A | 34 OV ﬁogz gﬂ+8
10 N 35 \ 082
11000100110000101110110010110110 77 © o EL log.. 35]
00017011101011111001001000000010 15 oT |37 Lo [log, 36]
01010011000010010010011010101 13 T 38 OVE log, 37
14 B 39 ET [log, 38]
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0000 0 R EERER s n 16 E _ON [10g240
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1010 5 ssPeRsTUvwxvyzpyy~_ 19 |IT 44
u 7 Zparstuvesyzslson 20 TH 45
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10101000001011010000000010010000
11101001000000011001010101011000
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00001010000000110101001100010000
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011111001001000000010

01010011000010010010011010101
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Step Entry Step

o ~* 25
(I 26
2 F 27
3 _ 28
4 Y 29
5 O 30
6 U 31
7 _C 32
g C 33
9 A 34
10 N 35
11 N 36
12 OT 37
13 T 38
14 _B 39
15 B 40
16 E 41
17 _W 42
18 W 43
19 IT 44
20 TH 45
21 H 46
22 _T 47
23 THE 48
24 E 49
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0
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L
L
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V
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Y
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# bin. dig.

[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
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00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110

00011011101

011111

001001000000010

01010011000010010010011010101
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Step Entry Step

o ~* 25
(I 26
2 F 27
3 _ 28
4 Y 29
5 O 30
6 U 31
7 _C 32
g C 33
9 A 34
10 N 35
11 N 36
12 OT 37
13 T 38
14 _B 39
15 B 40
16 E 41
17 _W 42
18 W 43
19 IT 44
20 TH 45
21 H 46
22 _T 47
23 THE 48
24 E 49

Entry

0
ON
NE
E Y
YO
ou

# bin. dig.

[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
[log, 44]




10010010011000100111110100010011 Step Entry Step  Entry # bin. dig.

01000111100100001010101001100011 ¢ % 0O [log, 24]
00001000010000010000001110010000 1 | 26 ON log, 25
00111001001010000001010100011000 £ © LR Hgg; gﬂ
00100001000001010001000110000011 50 YO [log, 28]
10101000001011010000000010010000 5 O 30  OU log, 29]
11101001000000011001010101011000 & b 31 Lo -122331}
00100001010011000011000000011001 g ¢ 33 L [log, 32]+8
00001010000000110101001100010000 9 A log; gihg
11000100110000101110110010110110 ¥ 1 mg; 35}
00011011101011111[001007000000010 15 o [log, 36]
01010011000010010010011010101 13 T log, 37
14 B [log, 38
Binary to Hexadecimal 81234567 89ABCDETF 15 B _10g2 39_
0900 ¢ S HIITT T H 082 20
6100 3 ol tmas%er(yxs,-.zs 17 _W log, 41
1100 3 301234567809 :;5¢=>2 18 |V [logy 42]
ot PoRsSTUVURYZ[N]~ o 10 IT log;, 43]
e 5 gpatcatratiidisad oo T pesved
0001 o sgmmEnEERNERnunnnn 21 H logy 45]
1001 9 N mENEEEENEEENDR
0101 A Al jCEHXY | §7 02 «~-8 22 _T
1101 B Bataz pd . 2n¥x¥, 93 THE
0011 o) CARAAAARECEEEETIITII
1011 D poNoddodxsoaoueprn 24 E_
0111 E E333Fisaceédeiity
11l F FIsWd6006+e0dGaiUyp




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001

00001010000000110101001100010000

11000100110000101110110010110110

00011011101011111001001/00000Q010

01010011000010010010011010101

Binary to Hexadecimal 01@31!56?89FIBCDEF
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1101 B B> x> B, 2n¥uky
0011 ¢ CARAAARECEEEEILITI
1011 D DipRNOGDOdGxe000UYPD
0111 E E333F53aceédeiify
1111 F AsNo608o6+ebadiygp

Step Entry Step

o ~* 25
(I 26
2 F 27
3 _ 28
4 Y 29
5 O 30
6 U 31
7 _C 32
g C 33
9 A 34
10 N 35
11 N 36
12 OT 37
13 T 38
14 _B 39
15 B 40
16 E 41
17 _W 42
18 W 43
19 IT 44
20 TH 45
21 H 46
22 _T 47
23 THE 48
24 E 49

Entry
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# bin. dig.

[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
log, 44|
log, 45|
[log, 4648




10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101
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# bin. dig.

[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
log, 44|
log, 45|
[log, 46 ]+8
[log, 47
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01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101
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[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
log, 44|
log, 45|
[log, 46 ]+8
log, 47
[log, 48]
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00001000010000010000001110010000
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00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010[010011010101
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[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
log, 44|
log, 45|
[log, 46 ]+8
log, 47
[log, 48]
[log, 49
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00001000010000010000001110010000
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00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011[010101
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27
28
29
30
31
32
33
34
35
36
T 37

38
B 39
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E 41
W 42
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T 44
TH 45
- 46
T\ 47
THE \ 48
E 49
0
51
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Entry

0
ON
NE
E Y
YO
ou

L
L
oV
V

E L
LO
OVE

E T
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_ON
NE_
Y
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U A
AR
R
E W
Wi
ITH

F{

# bin. dig.

[log, 24
logy 25|
[log, 26
[log, 27]
[log; 28]
log, 29|
[log, 30]
log, 31
[logy 32|+8
[log, 33|
[log, 34148
[logy 35
[log, 36]
[log, 37]
[log; 38]
[log, 39]
[log, 40
log, 41]
[log, 42]
log, 43 ]
log, 44|
log, 45|
[log, 46 ]+8
log, 47
[log, 48]
log, 49
[log, 50]




Step Entry Step Entry

0 * 25 O
1 | 26 ON
SO THE COMPRESSED TEXT WAS: 2 F 27 NE
3 28 E.Y
4 Y 29 YO
IF_YOU_CANNOT BE_WITH_THE_ 5 O 30 OuU
ONE_YOU_LOVE_LOVE_THE_ 6 U 31 U_
ONE_YOU_ARE_WITH 7 _C 32 _L
8 C 33 L
9 A 34 oV
10 N 35 V
11 N 36 E L
- Can be read from the final dictionary 12 OT 37 LO
- On rows with multiple letters, the last 13 T 38 OVE
letter is only a copy of the first letter 14 _B 39 ET
on the next row (so, don't include). 15 B 40 THE _
16 E 41  _ON
17 W 42 NE_
18 W 43 Y
19 IT 44 YOU
20 TH 45 UA
21 H 46 AR
22 _T 47 R
23 THE 48 E W
24 E_ 49 W
50 ITH

51 H



COMPRESSION RATIO

IF_YOU_CANNOT_BE_WITH_THE_
ONE_YOU_LOVE_LOVE_THE_
ONE_YOU_ARE_WITH

10010010011000100111110100010011
01000111100100001010101001100011
00001000010000010000001110010000
00111001001010000001010100011000
00100001000001010001000110000011
10101000001011010000000010010000
11101001000000011001010101011000
00100001010011000011000000011001
00001010000000110101001100010000
11000100110000101110110010110110
00011011101011111001001000000010
01010011000010010010011010101

Uncoded text:
64 ASCII characters, using 8 bits
each ... 512 bits

LZW code sequence:
Counting gives ... 381 bits

Compression ratio:

512/381 = 1.34 times
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