
ud 3 

.I& 
CODES 



E.4 I ni3~!1sfiaduaa~ujlwn1s3::~Knw1~::1aw1:: ~ d u  duiuqu~aa &tinas M i a  

dtyiYnwd ind#8tyhltni$u unc?wn~nariia~~aaaan~~l%3~~6~~ana~uda~njill 
~nnadulriaiuimiiu?j1a~1saaa~31lX diniuIunaufia~maiCu'w3fia~nI~un133::~ 
gnwn:~aw1::6anFiia%id6u ,kuaika~iYnwd i un:: o aaamrgiuaad msdanl3 

t: a' sfiaaitdnuuaua~n"u~~1~~5an1~'b%a1u~a3w"a~::1~8.11:: .rfiauiads::mnma.n,- . 

i~riniwii ~itwaiu~nantta uiad~~nnGi L W S ~ Y ~ ~ S Y  Rn%mwqa nFiiaAaljiS1un:: L$LIA 

~ ~ i n n i ~ ~ n u d ~ a b d ' b # ~ ~ u ~ w ~ n o a a a ~ u ~ ~ ~ v i ~ ~ u  na1udi&~iryeidd8asgiia~a~iuisn 
msasnaunaiufinwma a ~ a ~ ~ f i a b 9 n w a 1 d ~ u 6 ~ a n u n a i u i 1 L i l u ~ f i a $ ~ ~ i d S ;  
nauw^?aainirnsn~ii)i~n1l&41iYnwn::~aw1::~~n~~1~a~~a~~au"a+nldod"u naufia~mai 
!&iuldqn6aa~ialri iiidn~iufinwrnnn'~i~i'~n~~n"baiafimwn~m~X&au 

nisnuuinuaaauywu'n"una~Ga ~maii-1l.ji~6mnaiuj-I ~irulun13Iisgiia (encode) 

aaanams%a (decode) a ~ i i ~ ~ ~ m i u ~ a ~ ~ 1 u a a ~ ~ a ~ ~ u ~ ~ a d 1 ~ i u i 1 u a u 1 a ~ ~ 1 u 3 u  
(niahi'nw~ ~iad~n'nani) A~rntu~nsiu kd#GiuquGnaaa~arm~~unaau1nn41 

Laslpu~u$akunuad MS; N ~iruiiuau~a'd~il;~~noa6a~baaj1'1b~da i fin mia6as 
~arjiu3u j n5n s::l6nin?iuF7U6ui41 

- N = 2 '  = 101 

3.1 %ga~ BCD 
BCD Codes 

' B f i ~  BCD (Binary - Coded Decimal) ~ ~ ~ ~ f i 8 ~ 1 ~ ~ 0 d ~ l d 3 f i a b b d  bk"~~~W%l bbd 
a::~Fin aislQ~na~iuaaa&uei 4 Cniuld ~~~unudi?ma o Ra sluiaayiu3u 6aariia 



81151J 3.1 ~ $ 8  BCD 

Decimal 
0 

44 a, 
3.2 ~ ~ Z ~ M O J O ~ I O S ~ ~ " ~ ' ~  

Weighted Binary Codes 
4 4  v 

$ F i ~ l u d ~ J n ~ ~ l ~ l ? n  L ~ M ~ x ~ ~ ~ ] ~ Y " ~ ~ ~ ~ M ~ ~ ~ J ~ ' ~ M ~ ' ~ ~ s Y ~ ~ s ~ - I L L M ~ J  LLdaY 
o i 1 n ~ d ~ a a ~ h ~ a ~ ~ ~ ~ ~ n u $ 7 ~ l ? n ~ ~ w 1 : : ~ ~ d ~ ~ a n I m u ~ a ~ a ~ s ~ ' ~  h a c i ~ ~ r d u  f$d 8421 

d d  r 
242 1 521 1 ltb6113lJ 3.1 kJ~Lfl~5%dfl~~lVll?n 

sGFi 842 1 ~flu~~ia~7ufla~dd~1np1~1uda~~u1m 4 dn ~ ~ a u n u ~ a ~ ~ ~ u f l u ~ a r  
a 

vlgn 5$d 8421 ~ $ I M ~ ~ B I ~ U Z / ~ ~ U ~ U P ~ . ~ L ~ ' P ~ ~ ~ M ~ ~ J  :El 8. 4. 2. 1 d d  8421 U U ~ J R ~ J ~ J  

GunixiGd BCD vluiun71ui1iilni1il?645Cd BCD Imn 1 I<~il?il vlulu& 5GFi 842 1 





3.2.1 l~'aitilwfleuwiruwaMfi3toq ( ~ - c t - m m ~ w  Codes) 
ul ~ d l n  dun41 5~~i3:~EIiou (Reflective Codes) i i i I d ~ & T l 1 5 ~ ( ~ i ~ i f i t b 5 : ~ ~ 1 ~  

I riu o Iun i jud~  ~ J L L W U L R ~ ~ - I U ~ ~  d ~d6ni ju$d1~~~nu~~1uau 9-d niaaw 
nd1al6iil 1's complement a a ~ ~ a ~ ~ S u n a u w B w u d I u ~ ~ ~ a ~  ?%a 9's complement ?JaJ 

.iadiqtriw ni$u$dd~~%~aayuauu o As 0000 aa~m"~ 2421 3 1's complement ?1a 
1 1  1 1  $ J L L W U M ~ U ~ ' ~  9 Ld 9 L ~ U  YS am&ment 953 o MSD$~XOU 3 PJJ 2,,, (= d) 

?1o 0101 81tMudni~d1~ 0. 1 (~'mm~ndn'tbi~damm I \  oornpkment) 1010 
.A A 
¶ J L ~ u s $ ~ ~ L ~ ~ u  3 UOd 7,,, (= 9-d) b ( m  7,,, 60 9's complement 2,,, 

r 4  1 
3.3 n-iard'luuwlnfi 

Non weighted Codes 

~~udaiiJ~aa~1uaa~~~oia:fintun~~s3ia W i i r i 1 6 ~ ~ i ( n ~ s : ~ 1 i 1 ~ ~ ~ ~ ~ v o ~ f i u  

3.3.1 llkllhd 3 (Exass-3 Code) 
ul~nt~dun4-1 xs3 ~~u.rjicd~u?n 3 I M " n " u u . ' a z ~ 5 n ~ o t ~ n a ~ ~ u ~ ' u ~ 6 ~ ~ n ~ ~ I d  

# A  ut; rXnriau uh?lbaglu~a.sru1n 4 fin unuwafionlmuu ~ ~ a ~ ~ ~ n ~ a a ~ 1 u ~ ~ c i ~  



d i anngnlo o down 3 L%I~P:L~~U 3 IBwyunod~~nu16t3u ooi i anzrnayiu~udi 
* uinignlo 9 d m  3 tfiidw~du 12 I#L(P~J~u~IMLLM(~:~~ 1 loo 6d8um'drfiudia 

aodrnagiuaukud~nq o 6 4  9 fdii?inlaCau ~ n a y i u ~ a ~ ~ ~ i ~ 1 4  bn #drrci ooi i 1 w f t ~  
1100 aayiudodauin 4CnBn 6~%h~dodn oooo oooi ooio 1101 1 1 1 0  1 1 1 1  1: 

'bktslnga$u3Gti~fiu 3 

3.3.2 rflalari ( G I ~  Codes) 

~3usGfidliiihmrin iidudidiiiry8n ~ ~ d ~ n s h n d h u ? w r n a ~ o ~ i ~ n ' u  
1:iiCnoiidriudrrd 1 ~n t v i i h  dti ~ns8iid.i:Iua\fiIfluqdn5ri;Euyin - roin'yi an: 



nisudad majiufiad ~fJu*fl~n~u' 
I .  ~n 'n~maad~tm36L~d0~n '~c~LL3n  (msb) a a ~ ~ n a j i u ~ a d  
2. uanln6mh! ~&alfl6~n'nm'aldaa4f~"fi~n3u' hddCm5anm 

vim61.r 3.4 wuda~~aogiufiaa loo i 01 i lii9u3Gfimsd 

- 

I. Onumaa~ ~aagiuf ia~ (msb) ~wdauiiUwZin~~3naadSfi~nSQ 

3.4 ~ h f j 1 ~  UJS, 
Cktal Code 

acld~aaaaliufia~auim 3 On $ 4 ~ ~ 4  ooo BJ 1 1 1 ~iauhin'u a a p i u u ~ d m  o ftd 7 4~ 
~i? u ~naiujiuaad~3:uu ~ a o j i u u ~ n l 6 n a &  hari id ld~&adniTld~finji~~~dm'IM"n"~ 



3.5 rirpcg~wiiunn 
Hexadecimal Codes 

3.6 afia 5 GM 
5-Bit Codes 

Decimal 2-Out-of-5 51111 Shift-Counter 

0 OOO1 I 00000 (MMW) 
1 00101 OUOOl cxnx, I 
2 001 to WOII cnal I ' 
3 0101 00111 (lo1 I I 
4 01010 Olill 01111 
5 01 100 two0 1 1 1 1 1  
6 lo001 1 loo0 1 1 110 
7 loo10 llluo llluo 
8 10100 11110 I ldK) 
9 1 loo0 11111 10000 

**;. 



~ ~ ~ v h i ~ ~ l ~ ~ ~ f  M% $di l€ l6~8~ (shift-counter or Johnson code) lhdti 

3.7 r r ina~~nni~ 5 Sn 
More Than 5- Bit Codes 

Biquinary Ring-Counter 
Decimal SO 4321.0 9876543210 

o 01 cnnn~r cnnnnnnnn)~ 
I 01 cnlo~o cnnnnnnn)~o 
2 01 0010u cnnnnnn)~ a) 
3 01 0I(WW) tMMMMl0l cwn, 
4 01 ~tnnn) c n n n n ~ ~ c ~ n n ~  
s 10 cwnn)~ cnnx) lcnwnn) 
6 10 (MM)lO OWl (MNMMN) 
7 10 mlu  WI cnwnnnn) 
8 10 o~tnn, OI cnnnwnnn) 
9 10 10000 I ~ W M K W ) O I ~ ) O  

ddufiuulj (biquinary - 7 GI Lllidh 2 ~ ~ N ~ D T I ~ N L L ¶ ~ ~  2 f n 
riIufiuami~aW"u 7 nrnuLm 0-4 r i a m  5-9 nqw~Sii 5 i n  k u i i  i a$~Gud i CII 
G~r~~ou~infnrnda~mI~~ni~%ud~u 7 fluudadiaor, n5uuijud~ir~i) d d u -  
rijuuitrfius~ualatrctliii~~'n rnaiino~w~urlhc so 432 i o niswnilnauia y akmwaim 
q:riii&iu rwn:uein:n@ui:ii 1 rGwh~4ua 

da?dNllciL@EIf (ring-counter code) Miad8 9876543210 ~fhd~i.11~ LLn: 
a:mnuinianimoa& m'afil~ i $u~$adtn lw~arroin:oh 





3.9 11~aim'lun?iurj~wm 
Error - Correcting Codes 

- 3 .  
LLW3(Sfll (word parity) 

~ n u v t i S ; n u i r n ~ n ~ n o ~ ~ c n i u i j ~ w n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m ~ X ~ ? ~ ~ i u " u  Qyadiinwain 
.Id- u~nni i  i ~n l i a i~mn~ l6ka0n~~wiS ;  ni.r~~u~~wi~ri1~1il111uia~ anuunuuw~Wai 

1 : ~ h ~ ~ a a n ~ ~ ~ n o 1 ~ n ~ i a ~ m w a i m ~ 6 ~ v i i u " ~  uoiknuisn~~flrtn~iuijmwaim~bi6~~ 
6~ariidu$3.i LLMJ h u ~ d ~ a o ~  unlkuidn & Y ~ ? c ~  awiau&~auuw56 inan 

w w  Y Iw$unun'i o unr~m6iuunufii 1 t n & ~ u m o i ~ ~ ~ a u ~ ~ ~ ~ a n ~ i ~ ~ a ~ l m m ~ n i ~ 6 1 ~  
sad$ Iud~Iil~uwiS;~iImd 

Paity hit 

I 

Binary duty 
on rnsgnctic 

tilp 

i----_b, 
purity word 

FIGURE 4- 1 Scction of magnctic t a p  showing wcjd parity operation. 

0 1  I  I  I U B  Pa"y hit 
(XMMIOI I  I  
I(MM11 1  1  1  

0 1  1 0 1  1 1 0  
( 1 0 1  1o( lo1  
0 1 0 1  I(KM) 
1 1  1  I (M101 

Purity word + I  I  1 1  I ( M 0  



' 1 f i i l l l ~ 1 ~ ~ 4  (Hamming code) 

ui~nInlnshvlaul~lunisdoaisnuuinuuind~au'u a3unis3.il'u d o n i s ~ ~ d  
aiuisn&~nqaounaiuk~w nim~~n:~~n"LsIl66au uarii~\6d~uis:uuddiueionim'i 
41~646 ~ s u ~ i i ~ ; n ~ ~ : r l ~ d s : n o u 6 a u  4 i n  ph~uurodcii 7 dqrlau 

D7 D, Ds P4 D, "2 PI 
nan k u  On D 8dmniu~ilwOn5n~a undn P ctjmnurguwsmun 

Y 
P, O n & ~ ~ ~ i ~ ~ o ~ $ i f i m ~ ~ ~ ~ ~ d ~ ~ O n l m  I .  3, s. 7 (P,. D,. D,. D,) 
P2 pn.il'm~uui~~o~~~fim~~w3#~'Iuijn1m 2. 3. 6. 7 (P,. D,. D,. D,) 

P, 9ni(l~u~i~iol$~fim~~wiid'IuOnIm 4. 5. 6. 7 (p4. D,. D~. D ~ )  

no~pGao8iJiiran~aou~~n:~~fls1Qo;nkm ~~leioldd 

3.10 3~~11~fs~3rnsl635nu3 
Alphanumeric Codes 
hnoufia wo iuon~ in~ : l I~~n~~~a"a  G~iJBiTarinm n~n:rlryh~ddi.s 7 d a  

Y eiol~d~~u~afilI~~nun'n~zuu' LQWI: ~ndiu 



1H'n3iu~d~ ( ~ w  
G ~ a ~ i ~ a a ~ ~ ~ ~ i u ~ d m A I I ~ ~ n u & ~ a p ~  G35nw dqjrind~~~n.ra$umim 3.8 

~ a q m ~ d a  2 ~rinl#~~nu~da:n'nw~i\~::~~n'id rnagluudm&dud oo 6 77 myim 
unudma &8nw d~<nwd6 w #a ~dywdmddadumag7uda~~6du 6 i n  
( 2  7" 7 as 3 i n )  n ~ ~ ~ m d I f l u a 4 a ~ ~ u ~ ~ m I ~ l f i i A e i a \ < ~ ~ n a u ~ ~ u a i  

6 i ~ n ~ # ~ n ~ a ~ ~ u w ' 6 n ~ ~ a f i a u ~ ~ l ~ n ~ 3 i ~ ~ r i 6 u ~ n a ~ l ~ n ~ l u G ~ ~ m a  uda:n%A 
innmdd (key) ~1sbha113iu~~dm 2 ~ i i n~ ja~aq iudad  6 ~nj l  ddddnauGa~maflu 

6-Bit Code 6-Bit Code 
Character (in octal) Character (in octal) 

0 00 tab 40 
I 01 N 41 
2 02 0 42 
3 03 P 43 
4 04 Q 44 
5 05 R 45 
G 06 S 46 
7 07 'I ' 47 
8 10 u 50 
9 I I v 5 1 

12 W 52 
t 13 X 53 
/ 14 Y 54 
! 15 2 55 
I 16 56 
O 17 skip link 5 7 

I ~ ~ C C  20 1 60 
A 2 1 f 61 
U 22 @ 62 
C 23 W 63 
D 24 S 64 
E 25 % 65 
F 26 # 66 
G 27 & 67 
H SO 70 
I 3 1 ( 7 1 
J 32 - 72 
K 33 73 
I. 34 ? 74 
M 35 0 75 
I 36 DS 76 

ca~riagc return 37 + 77 



i faoci i~~du ddui#s 'omiui i  BEGIN TEST ~:d~nO~Su~a~a1iu~~~BI'~~~dilsu 
dnoufiaani  

B E G I N T E S T 
22 25 27 31 4 1 20 47 25 46 47 56 

IuEinanrr idudnsufia w n i  1: r?iu iaq1uns.j  (~~nu~ar~iuu~m$i.j~~nm.j#i.juud) 
d o n ~ n u # s ~ a 6 a ~ a ~  8 a h a s l u n n u f i a a o i  

1 

rriR ASCII ~uqn/ io~iqn (ASCII inpumtpa 

~n~i~s~i~~.jm~~~ar'I~n'uodi.j~i~mi.juin~ua.jni~~~ni~nssu~a 
ASCII (EElTlL~~dl~il as-kee) U(~~111n American Standard Ca* for lnfomation Interchange 

n~ns~tndw'wui~u~innaiu6o.jniss~'n~iuni)ad ~f lusr  ~ f b ~ ~ ~ d i v ~ i u l ~ n ' u i f a  La9 el? 
8f'M L L R ~ Q ~ ~ & L L ~ ~ ~ u B ~ T . ~  3.9 A w l  ~ ~ n " L ~ ~ M ~ M t l h % ~ ~ h f i s r w '  

6 1  a4 
(printers) LLarLnssuua (terminal) BJL~DNIUJ (interface) TiU~~uu~sufia~asjauim~~n 
m ~ s r r ~ d ~ u ~ : u u a u i m ' I ~ ~  

~ u ~ u ~ i u u k a s m ' f l  ASCII i r  i 7 bn f i r n + M d r r ~ m o i ~  LGN rQi!d~~n'a<mlM'û n 
a d ,  uunirtlu 1 a u s  ~ i ~ t 3 u  o rnun n i o l f l ~ a u ~ r w i & ~ n  



9ll374 3.9 5qZ4 ASCII 

Most Significant Digit (Hex) 

0 1 a 3 4 6 6 7  

0 NUL DLE 
1 SOH DC1 
2 STX DC2 
3 ETX DC3 
4 EOT DC4 
5 ENQ NAK 

Least 6 ACK SYN 
Significant 7 BEL ETB 
Digit 8 BS CAN 
(LSD) 9 HT EM 

A LF SUB 
B VI ESC 
C FF FS 
D CR GS 
E SO RS 
F SI U S 

ACK Acknowledge 
BEL Bell 
BS Beckapace 
CAN Cancel 
CR Carriage return 
DC1 Device conlrol 1 
DC2 Devlce controi 2 
DC3 Device control 3 
DC4 Devicr control 4 
DEL Deiete 
OLE Date iink escape 
EM End of medium 
ENQ Enquiry 
EOT End of tranuniuion 
ESC , Escepe 
ETB End of transmission block 
ETX End of text 

0 4 9 P ' P  
1 A Q . q  
2 B R b r  
3 C S c s  
4 D t d t  
6 E U e u  
8 F V f v  
7 G W g w  
8 H X h x  
s l y l y  
J Z i z  
; K [ k (  
. r L \  I 
= M  I m I 
> N A ~ -  
7 d - o DEL 

FF Form feed 
FS File Separator 
GS G~oup Separalor 
HT Horizontal tabulation 
LF t ine k e d  
NAK Negative acknowledge 
NUL ~ u l l  or 811 zrros 
RS Record Sepuetor I 

Si Shift in 
SO Shlh out 
SOH Stan of heading 
SP Space 
STX Stan of text 
SUB Sututitute 
SYN Synchronous idle 
US Unit Seprretor 
VT Vertical tabuletion 

1 6 l  EBCDIC (EBCDIC Code) 

5GZ4 EBCDIC ( ~ l ~ i l i l n ~ ~ ~ d ' h  eb-si-dik) d 0 ~ ~ 3 1 l l  Extended Binary Coded 

Decimal Interchange Code 1~~5~'Z4d~lbinl~n~~~?~61~i'p1~lml~$n"d~n1 3GZ4 

EBCDIC W L M ~ ~ D U ~ C H  ASCII ~ ~ I Q ~ ~ O ~ U ' ~ ~ O ~ L ~ ' ~ ~ ~ ~ U ~ ~ ~ T ~ U Q I ~ ~ ~ ~ M ~ L L ~ U ~ ~ ~ T U ~  
~amzdi~  7 d5lrrl EBCDIC H BCD L ~ u ~ U ~ U I B J T ~ ~ T ~ O I  ~n'p1~l~HElJ 



Wl¶d 3.10 SM"~ EBCDIC 

Mort Sionilicant Oioit (Hex) 

0 NUL OLE DS 
'1 SOH DC1 SOS 
2 STX DC2 FS 
3 LTX DC3 
4 PF RES BYP 
5 HT NL LF 
6 LC BS LOB 

LSD 7 OEL I L  PRE 
(Hex) 8 CAN 

8 EM 
A SMM CC SM 
8 VT 
C FF IFS 
D CR IGS LNQ 
L SO IRS ACK 
F  SI IUS BEL 

SYN 

PN 
RS 
U C 
EOT 

SUB 

SP & ' 1  0 
/ a j  - A J  1 

b k r  B K S 2  
c l  I C L T 3  
d m u  D M U 4  
e n v  E N V S  
t o w  F O W 6  
O P X  G P X 7  
h q V  H Q Y 8  
i r z  I R Z B  

$ 1 ; ;  
. 6 . 8  # 
< % Q  
( 1 - '  
+ ;  > =  
1 -1 7 " 

Gaari1.s 3.8 ~ ~ ~ ~ n u ~ a ~ l g i u i ? ~  9 ' lu~uuu~a~giu  L L R L - ~ W ~ ~ J  7 
d1810~ L ~ ~ P U ~ U  9 mud BCD 1001 

~ n a ~ i u t l a ~  '1 00 1 mud x s 3  1100 

rn~lgiu~idm 11 5% ins6 1101 

~a~giuilurnn 9 sr;Tdrrm?uuii 10 IOOOO 

fit4 ASCII 01 11001 

rnUd EBCDIC 11111001 



$ a p u a a ~ ~ ~ v u ~ i ~  q 6~uul36uatJ ~E/~YI$JIIO 6 i ~  BCD d~l#~~nu~no~iu8u 
k u d  o fid 9 ~nn~umdsl#iknu~a~aa h h a s  tL~:diyhd lu~daatri~ma~iudoc 

f l a  BCD C~OUUIB~~UUI~~?RGO ~ 8 4 2 1  (~aiRmmu~aI~~iun~ui iu q 41 
s G ~  BCD) L~n:~aus~ad~~nu~aa~iuilunn o 6s 9 6audmis~crapuaaaoa oooo 
As 1001 

d d  r S~BCD ii~saitnnuui~iin aaWB6imrin iiiiuaufiduttsia:n~u~Cfi 
~~mndisn'u ~ d u  4 fin 5 fin 7 fin 10 fin 

s~'a~iuuiolnda 7 ~~wu~au~ar~ iu~ssau io l  3 fin Iuaru:AGapu~u~n 
~ t n u ~ a u ~ a o ~ i u a o t a u  4 fin iiuauCiuaolJlus~a 2 a ~ n d  ~ ~ u ~ a o g i u ~ n s I n u  . 

I as=iund~r<qi?is ri~ljil9urr;iad'Iflui~u~nim1ac1&~1~iamrl6i~u 
n.Yn rnoi?~a~u~~ws@lm~~~du6iadis 7 ~$mlsdea~nis~n?aoum1ui3mwn1ol 

amiaya L L ~ : ~ ~ ~ L ~ ~ L L W ~ ~ ~ L ~ I ~ ~ ~ L ~ ~ ~ ~ I ~ ' P I ~ I ~ ~ I ~ L ~ " ~ ~ M I ~ ~ ~ P ~ ~ ~ I  wonwnd 
kiinidrn~ius~'na~mAaiui=in~1n~aou ~~a:un"lanaiukolwain'tn"lu6a  LO^ miis ~ d u  
sGauauZ4 

Q ri dn 
$ti BCD Qul uon~mGonn~a 8421 n ~ i ~ n u ~ u I #  ~~rn:j ign~ru:~~fid 

CP a ~nsrua~nnnsoGnndmuisn4~nif\&a::man 



3.1 Qdlddd 842 1 BCD lfi6l.J Lhg1U~~dEl~dd 

(n) 428 (a) 1493 (n) 76915 

3.2 1dtlEldd 8421 BCD siaId~lf i~f iu~aa~u%.i  

(n) 1001 0101 0001 1000 

((nr) 0001 1010 0101 0111 

3.3 ~ P d ~ d c f i u  3 I C ~ u ~ n a ~ u ~ u s i a I ~ d  
(n) 125 (a) 7493 (fl) 6012 

(n) 1010 0011 1000 

(a) 0111 1100 1001 0100 

3.7 Q d ~ ~ d n d r j i d ~ n ~ 6 ~ a ~ d d ~ ~ u ~ n ~ g i u d a ~  
(n) i o i o i i i o  (a) i i i i i o i  

3.8 (iiliidddl%~~?d j ~ammwauyii(iiInijn 
(n) i o i o i o i o  (a) i i i i o i o o  



3.1 o s ~ o l n s ~ a u ~ i i ~ n I m i j m s i n ~ " ~ ~ n ~ i ~ ~ i ~ d  ddIjl~i~wi64 
-2- 

'"""I" 
101 110 

0101 1 1  

1001 10 

101 101 

0101 1 1  

110101- LL~?iil 

3.1 1 s~udn~~~lv~iuauiaI11d~gus~'~ 2- sin -5 un:sSiduniuuii 
(n) 276 (a) 7658 

3.1 4 6 1 a 0 J ~ R  ASCII (iiEl~ddfiaa8I~ ~ D L ~ U U ~ ~ ~ ~ ~ ~ I L ~ ~ ~ I U ~ ~ J M T ~  : 

D4 (39 DO AD D4 CF M) 




