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.cotta of '010t t o lr," izdoxttton or io cc utog ion c  
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o t tior, 02 tt ool2, via., t.'z pce wioir 
r--avo for 1 ' o cutoco rolatton 2wtiono w ion arc cmli avorrf --o 

o a t at tbo £n ho p c tton. 2o cC1uoJOC3 Ol bo c coto: b3(APP.I) 

a tcic 2itt,r at -tea rcc,Xvcr. 2 taco or p-n couacc ic2.tco 
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ocgjuo=o 	O op rloaLo 4 '000 corrolatl m tz"o iAffi 1 c I ow^o of tlz , 
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lilr:oly to occur In tt data 	+ 	v as oO I.tion, not OLO3C O3 T 
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pottitto d-a oi;ap of rolcitivoLy b 	vz 1t& o. 
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volto oro3 ' h? oa i 	r0z e 1O R F " :•1Jn3'J vc11i2 Qt t ~n 

bc5ln-'x.33 of tim tifltj $21tcr'o1 o2 conr3E}1 I. `a& Cl„zc2to' Ic 

cou otc to a oircuit that z,rtc.Q pulco em +tea no t1m vo. t-o 

tip tim capacitorre )i tim c ovo contion1 t uo. ho Ito 

ore co dooi zi tit t1 o +untLoo 02 	pi].co lo o1 to tz 

cc1tinL to smlo 22o 	co3tc1 cro god to tim creMzto 

ctrnxrni ctcD* 

2 22 	 ir- t o:i 

ror a5 cI 	!'1 qjotzi ±th ii fxrm Cato of 0 M/3 
do pu1c rato Ia 32 rWo. If cttca pai1co trz4ri Ia pci ttoub a 

bax2 Iota .1  ooctccd at 32 tC/Q, 'moo ot o2 t .o f tc r rZ 

v iU oo ai t Of a 32 W3 olmin 1 ! oopot - o3zn In L I . -..! .2. 
bio 	 - 03 t1 Varo 10 u~ct ter c On rO1 tim tl1r o =tiom in 1 

tiro .tr ohronimtIo 1. 

fliccccia of oo 02 tips 3Z & =it are c Tito and to t 	a::,, 

corlltton at to rato of on, o: ttebirj op=tion pc-r O,7o10 of tim 

d,rivii t 12 t10m 	o puI.aeo Sr=tbo 4too opcxit  

, zco ot1vo ctQc, fce n 1a 1, 2 a 3 xoi 	; . 
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ctotimr, too to o wo ~`zrnco in4 tL Lt do tom,; of tim 

tnu1i tQ acct If rot.%In ; ems vO dor.  . r.:rcoo to 	" 
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131c33 	to rii cir ait Into:;~`c =' :..'"z' ,3'ol if .or=. &7 cci tin 
c ~ ; iAcco9 Z=tt ct in1ictrwio .iCoci tc' : 	rein .a- oz~_ 
not to oy3tcra to In ayn* coc 	Garin tc 	do tto cam 	is 
zt iz tip tb tt3 so 3.o=Wo bctciitho riaj +c± z u t pu1cL3 c 

.[ cPo bo C: Ctit=tiC :11;T 4.2:: wo— 
rciv3 until th pro•rctioi,) to azti . 	io ec. o In 

toz4 bunt . 2bo batEj cizc i2.t 	oditUy cm.= :i tic, 4-t o 
riz to o!ip ono otop ctczl t 	tcux► is cc 	ii to 4 

roib10 1tioctj1* botrcca t sccoivc 2 i i1co.0 Lrn1 'u! o 
by tho rin, 

.I to to t 	tton s 

At thQ tr=ml ,i t,. i l t3 	j ao ::) 

h o 4-» IO oinzzo14 (oot,* s:it o t u 	r) in do _:— t 	20 

Gul 1J1CQn mm 	21nt!:4 kZ.=, opcc oi 	c i vc1c iy.it 

Owaai^a to 	'idc t th 0s l5 ttcr r L :c h Ot 	t: . c 
tai 	Lt t trio ri 1ZW puico to RAC o o 7 O+a. CI ..} N cm C Y C bQ 

a3 	t at tblr zto 

','hc► this Owt= to in ono, *chh C - Saco px,rxo W10, 
it L 	oT ! into t to rcco vir L•zix 	ct u.pZt Q2 i3n to Vat 

Vio vc1c3 of Utt. At #io Dutyof tit 1ircZor c2za:.zD2 cxt  

tot ZL'Z 7b.p.' it or ttZro' ', ^ocQ4- . 

Uric o rte c nLitto= t a 4m'T!C o2cz i4 a.) :;co Q4 VI-10 
:3tpus of tab i'il4 . thcifi cvc1a i out of q, .9 tol tr 

output to otabtntthfly civ br a öxl plcc tc tc of 	oz 
p-a co oo pccc€ by f 	. s. r 4,-ato s 	o c3-►'O =70 1V xotif2.o.s 	7 
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thIc r0OU 1 cur it C1.',a/LL.iiti a rc 	 c•-' VVf. I.i.J on t, Oh tir " 

0ircutt 	to cotci io oat o2 qno. Tho circzi', opc tc Qt 
. :-c tivri c .c 7 rt to, cy 10 	/ o. co tint to tit rill to 
-0 to nction. O. mo., to c rolciy opom ^o to turn o'si tiiob Ur 

c1 it, 

o avoid tho zci of l intins a 1r frc~c~uor.j cau1 to 
bus cqucmqy or tar i ob .nad, by UZ4I rLrncr Sa Oda1 
vior tbn io oltuo1 use .cc,, cut1 b' cpp3yicj to rcooivcü pu1zcc 
to tbo irz ut of a nwrov brafiltor. 2?..o -:fit c 3at t 	o i 
to pIaoi viith root Lb► i p4ccz c iz .t tott in tt ison z L.a 
fi . 2.2 and io 	to vivo a p o Cpmmtor. 21a i a co czic- 
tor proncoo puXco c ttho rato 02 O, CO) pc c o. tiici op=to 
c to ; cnoxti circaito I. a mm :Gkt to tJt crito1 for 

tho fl.0 cstrt atop c ,rioto c& 

lea 	 s a.t , s s: a.~ 	i • 	a4'_ 	4x r 	# w c 

a. 
rGot-Poe orror In 	reoulta In 4 	aoz'ror in 32 C. Xt to 

nood for czU to. of cu.--►.do o1zo r u2icita for tho bop Suitor, 
a•c e s 	w 	r 	at as 	• ~i t 	a s 	s iw s +~ r 	 isA c~ • 	r. a pwr 

tiata1y o o on ,* 

POCUSAn r z13tO • If o b-$ filtor do zit cat o'p 	t5, 
o portion othico aiGobio c U poo tom, rte pro a t42zj ci 	, 

'o ntzdxico tiio 2-f cup 	on ctor m 	Q in cioorrn 1 

'tttn o ui ont to i'cvent S WnIao2.on of aic* Srcctucioioo \.. 

bolo a CAD v o, 
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2.3 '3ic_ Conci&&rAttO7 

I.* 	' #,k1o. t7z } ricatio 	rr.#.d't a tbo han2 

oc cAptc by tb3 interfcrtnLj utioo is curi1 to that of tl2o +iyuc. 

fruocci tMor c rich a2oui4 and c xn bo c ri xtivoy zrxw« Or thzi 

tr *i. ?Wino i! ird o2 c t'iv 	unt tr =100 2ro t 

c nc., circuit. In PPZs laze to c c., b 5 db Icon utcx 	-= 

in the otort atopOy1'om. 

2 r fl ~'+ otoperuictiou 	 oico in of rt-Gtop cy: r, 	.o'" .~s 

in :i 	It La bcecuco to 	0£ to rooivcd ,puicca (o zo v, 	 ico  
in acro tim bAt Qro 	 Qpirj. 2bio Q1vcz rio4 to "jitutCr 

intb r-kr and c cl  

k 



1 10.7 

5#1 A ormtIon :'oar a 2 ao 	on(20) 

	

^um a 	ogotor (t '*c 3.1) rAth fro r to V, i o. of 

o 	(oL'do pci f z) u, imd co.* of bfto U per torsi, iuluIir3 

b].ar!s 'bit,. 2b,on tho - or rota 10 n?,, and tho bit rato to Imo. rt 

the ai rbono ttbaoo 000il3 to r )tvo an imtabili r of Ef = J  J 
t to tim oo ilator 2r u=uy and /f- tIio r i px,oiblo 

s i~ 	'T • 	.t 	7s e 	1 7- 	:E •~- 	i~, 	ass 	s 	s 	 ►a 	Y~l. s<a •yr a 	■ f. 

fto on iflf3 bi t7 EY • Lot U OQ2  tho tOrt t c Lt 	 n 

ir, t ibiiity of ç + - cutiticsy ocooro, odmpo + to to 0 cdQoo ate. 

zontol cb o. Juot be oro tho autiticz tti in 	lot, u 

	

023 tho tt o oocU1atoo 1*o bocce in 	t rciicny and p .ors 

r o onto t ton, rn4 fiat tin r~ rn 3m titferot that eon bo 

toloratoti at nn tix, 10 1/10 of ttoMien of a "tit, 2imn tim 

accuioitton ttco So rcquroti f+z thia ;for 1tfcooco of 1/10 t 

- eeo. to aoow,*1.oto to 

ticM+,~ (IC1 ff~) 	(3,1) 

ko cIOUO thate +cam, pulox cu.ot be coat at scot of ,4- 

t 

o..tiitht1'=2.5z1O +  	cvoo a ohs. 
pu400 r3to of 

aC = 25 por coo. 

r ccr %, 1'0 cwt b iaccoo 
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3,11 Infoaz1znrto f 	be oima. 	!z a 1D&c 

of the cjric., pc4co in four of a ' Z]yotca vith a Y 

VCD3T .o.1 full ca4ul on t 1 tbi.].fl r cDn.iattfl3 of a r tr firic 
#icjiacccnt 02 	t 	ecori (a «* jioi'i unortiaj in pu1c 

  t 	• r ±-I 	n♦ A 	: 	r 	r 	,rte a s 	•  

't 	 .rp 	s w 	a I s)  

t-s .n 	w• 	lcp 	3t' r* 	l 	i 	!. r 	aa! 	7 	R 	1 	II ft 	i A .. 	~1 

+t sT1! .i 	f 	fa 	•~• I.+! 	aLat r a ! ao-~ i ~s # ' J * 	• a~ li4 a.. 4 

2P0 bitilco. 	«i.t. 	(3.3) 

1't 

5.12 xC rm ara to for t t o u1itiO to I - 

	

2~ tixz ap cc oz 	±tZ = ± M~F~Et+Er) 

(a priori ear 	' in pulco . 	. pan), t7hilo tho c . in Paco 

pooltion &lo Ta r'nudxt na1,o 	at * fo 	.ur of 4 

+ t , s" ©r ► err a ~ , row4y, 10 Z (\) bit of i o ai an,F 
m 	- ♦ 	̀ - e e 	• .' r •~, 	re r 	a 	c 	'r 	. a 	 *4` r a ~ `i • 	0 s • a e Far 	a 	+ 

:5 	~C2'~t, 	/ 	 .... ( 	i) 

or 45? bita/c for the 	 ri031 OU3Q?C. 

5.2 iota of 't 	o 

J t lc 	'«r t' .o ti? cteciuicitton t1r 	. cox 	+-m' 

ozooct t to of (!,*3) (2u to ti tizo rcuircd 	cU 

ttztion xto tore Ito ona,h iroction to 4otoir 

acquia n p 	). Alm the po3Ltiou 	is the . iviIu 

Wm*. puloQo ozrn not bo hoi 1 to tho 1uO of 
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prcviou1y uQi crid tt tb r'uo. pu1oo cro nt iivdu&3y 

diotirtuiiibbio fz 	tat rrcoivod VZ.vo fo' . i t1 ta' th 

aon1itiozo rant a floczoco boij the clnlrxt o 

iELcLtion rAto vthicz rtsc bo motor o 	on'y . coiDio 

:ay to 40 Viio in z ckt Oya1eo S to oufiO14nt17 ice= t 1O 7Zio. 

puloc ra-ta 0 ! n for ti► oyw •- intcnoO ao b of o cv itio to 

nccoc 	i o ' # i iccvorvd b r toozibtition of tiu to 

czoa i'uicQ p zicc.c, and roz3iU3 to red zoo =t!ia pO3. t on CAD. 

3.3 	ttrtior p3y 2- 

3.31 tt v 	.mn s~►n 
ro 	. 	i/t# 	10 t 

I 

t 	~ ~ 	• 	4 	a 	~ 	Y 	l 	f7t IM. 1+~. 	1` ~ 4.C" 	~~ R' 	Z 	7_ . i ■ 	- i 

r or 04 or t•0 bit trzm ttLoo occur vztth 0 icict rC 

At 1c t oucofor tccb thtcTVoi t0, 4i,.; 

cm t1i s/fl £tiO. 

1 	sw ~~( 	ar)f r~ 	:• a' sF ar:~ 	• ist 	-y-'r 	♦e 2. 

a 

or l tivo unto,- .4: T,**. ø t o. 	 v code lc=o c #i =TT iJvA 

L# c or Oyms at tho c" of :ucr t=10 '!C' x ot. 

b1af bit o; oo o.=mto t, I/t'! of t!, CD' I O tr 2 r=U= c 1.'~.c .t i 

ai thz P' fogy ;2 Eb btto/cc fi' moo. t te"ct zoo i cb ci 

! :tom -, (2/) bi ,/o .. fa to Ac uioiU.3 o c), v ob is for 

t' Giir~ react bo 4ciotod to tents. 
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Ia t 	rLc 3J. O )1O t•* 

o tiou cp3oitr of 3 t to 

L a 	2,5 x 10 bttrfoo. 

Im2ex tton Captc21r of  b3arL bit 

2500 bit/ (for Li =10) 

ax2 inbxtiori rito rcquirc 	.nom o. 

d 2114 bilDc/ooca, 50 bito/ooa. 	(2roo 3.3 

Co th unon c.tj o tho bnIx bit 	cr 1oi r Dico 

corLitton to - coo SW tit 	ao c city n eaoa. E c-nco 
in t 	eoo ~o OZ 3o Z3/U rtta3, thQ tnbrton 	c #j c 

t" o blast bit 2r looz, tn thh c bovo izio but of U ruh create 

3.321 	c' &` o b1Qr. o moo 2o vwoi -vcUoi 

--- I at cord 	 2rd 	tl _ _-_ 
X x x xx_ X- 	X x x x x X x 

xot oIni.ficrrt bit 	bit 

22 nil tho b1rnIbttQ oro co **00 th cqno iio vhommc 

oil t = bito in a card oro 0. =a if CocOzxr2oi oinoio oxo 
uriorrolotoi1 and o, tr*.l diotrib utoa obi tin tai. oelo  
v1uo, O1 pro' still. of t s: rot o t czat bit of nil o n olo 

bail bolt ilf c 1lo In 2 C Z x Z x--- X  C 
Ccuntrz there are (3-2) ninilar pcoibiligico fo 'fib boo oini.'► 
f~ic t b1to (all tth tho es oz,aczF of rvjnit mdo of prob bIl r) & 
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tb tot a ,p bnbility of no. faUura (oi!clu s7o of ric3) io 

Op.-vc rz tO2 r ( fit) (. )2 ' ~,bc= t70 b vo w3lo t tho veryt 

. intortoctiou probbiuitioo. A o*n* r tcnt ion iS 

pro 1d ohz to thn blank bit to L, 1. 

it 1 - 	►Lw"~ l • f+l 	.k 3, b. 4 	1y 7 A a f y! 	Ap3► 1 ~! 	{ 	.~ 	4 '~ 

s► k 	k... 	 iTa • 

• r a =+fir a . 	r 	r ~•=ra s 	+ + .aN . 	R • 	w  

r xr~ 	■ s 1 	nai s 	s • 	ri 	a~ 	4'1' 	s :jam a c 	7e~rr 	4 

s, '..w; 	• k 	 .~r 	. 	2 	a 	► 	r 

2xt cv zo • 4tfftct1ticJ uc to Iithy oc 1c t r ca.o1 

i o=-,.ton oi1C ctn ix zcøiroc1 l 	irz th toUozAr ' ~ r ot,p .. 

Viet, 

Zot Cio C3, r at ch==10 b? o2. 
2bio ccno ^ht In auaeo .vo 	the b3.cx bit at s 

tl cu3. aban"* . is ti1tczmto1y 0 oa4 I I. Zat It ic not di t tic It 

to prod a Z r oy • ptttrn witrn a ctn10 estop in co3 bit 

oVmr 'tn to ' 	bit, 1 ottto oi(j o. If t2o Flo co 

n1czly vciziir or cor, tbo okibiUt ' of p'odzzctoj at 1cot ozs 

i 1co cot of m bite tbtctort roa ror6 to tQ &irtr 

	

its J O O , thio to r=y 	'to 
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CProtnblUt of W. 1 t ono oa of L? bitty tx1 I 
j0 

12 * 1 ]  

It ti Zo. of Cho :z].o taro cam, tio wou1a co 

.fad, lr ro of tb gy4c. but tti a. o fla * of ebznoio, t io oyno. 

&not fail bo z o tin S a cam. pu3,co to a anon cl 

Otero not olterrr to botca= 0 €1a I 2ro tram to 	..'". # t ilo 'Q' 

trzo 	 .. phi dry. It -.o 	t eat tr octiot o:: tho 

ym, tttn 10 	 ova.' t,c l fr # t Co" to  

in u3 corer of cp. eiablo noloo. L i tho abriro cohcic, tb 
onlr y 0 falce ccrr f i ~. a'"" ̀ :3 coal4 t ro1uco1 COU1 `~ bo 1j'E 

ton oiri2 b2 jly o o]atet caith 2o 	(c thj) r to, 
cto'3 -ic boliovci it. bo qnlQc3,y of ►hC"''► in eUou or in cc is 

It to thoiabt tt t b> ct a cal2c- 2 uoixj a bit 

0lto t n, foc tz1 to Maid in birtton pith an *do rr. of 

ciia xa 	a r cal o. 	 r- 

3.33 	gLr brcnlr: tl*n 

0 	0 0 tore. o a. to tc" bUcshcl I'' is a' 	zc=^ r to 

L:wo f oo. btfor tho pry co bo otoc Eto VICIr co i. 
mt of"D*2bo b to 	tcm^o ro u od f= 2r r q' . 



3.331  't .c uo vor# acb !  I- 

Yn thio oo 	z obn nntrimito a u quo codo vtcb to -, 

2orbiddon to other ch3nra10 cit the bz, tnsin of ca+h from. '2b 

gujto choico of co Io for a rpliclV cnd aconor to a oir2o Kitt. 

but oino a pu1a0 of apcieo roru .1 oziot for vary 1ozj 	: a in arrj 

pooltion in 1io fzto,v  th a to not 0*.. tit on *or- dcrl ,, th 

codi 	duro ao flail that on altermt . rj puZoo cp c, p to 'n 

not a tat for Torn In of pu ao ro ition. £ir o as c tc titj 
p horn to l co a 4'It0 cozpozzmt in a o l ant to i Est f1.lcxoV 

donoigua4} . 

In a typical  trpiol 01 oo tc3 with 24 or lo, otc, co 

a 	~92o rcg ulxeo 0 tirQ olOtQ tz1uUxrj tho cQci1 ice? 

tb3o 24 	plco roquiro a tot 4 of 192 tit oiott on tho 3. 

An a&Itttonl or 193rd t1ao clot to ac ftfi to pornit c ao o C rtn j 

th to ao o 02 tho cot. bn 	Lv #tt; circuit or t for tiio 

a1torrtittn p lco Co } ottorn cit t io o. r (T 93rd) poitLoz or ,oto 

lcoIod to that poittOn if it OtO to CO } oltorn, i4 c 

off gr o. Owe loo!zd it it Cato cococmarj pal * it i11 

Ott a i; rn  tint it Coto pros, valc o, it criu unt itcif.. 

cdzi paooibi3.itj of bmttn po i t ion3 to 192. 

n.hon1u tiro =192 2 3= of ono fra 

cm1 x1/6CO3 -,243 ec. 

Vrin tic3 = 0.4 to 6 ra-occo. 
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Lccrdtj to tho tt tcottquo I t t11 1cc of t 
C=- C: -Avo ? ~1t10= 	.j1tco:zi1y. 

In tio b1oc t ' ;-.- G 2i3, -3 -2 ! P t_et 1 " a 

t cDnirj "3 citg, I? tl 'x ri ', jr-Aco #'mm to Q vGC D 	Ccit pc 
rci cr. Aya1co on t1 0 1cl cirjc to ct t a t 	p- .uj 

i r k is to tuth tt' Io b . 

b  0 

Cr of f zr  

1  0  0  0 

lit to inroot zthj pmftoa-p c= cz'ro: ;, x1 .^ to 
Go .*j m-W ici cam. 2ci to frcztnj p .t1 o r.? to loo £bz tt* p vcflc u 

7 tnt. 	I— 	 k 

.O cthD to v or r 	ctitlo to 	r► a u cc fi 4 
s 	ilc 	iatton ID cvoz 

-

c I ovcr a vory J rao 7'.o. tip` 9=--x* 
zcc'dltht In ions; cciu1cit1on ti. o. &'+` n to *junto c t1 c 
u=2-,z 1o, n+lco c z tiom g r aG 12 tio: . n of ox10 to 1crr o, 
t 2r otio.i 1/a of to i 	tion c ci j rc sz1rcd Ic r o 3.ci o • 
3 .a CC 1 	03X1 not VX UntU 	'd o,-qm. , Ia e'otib 1oLz 1 g Lo ' in 

o ?c to8Oi?et auntCOrM74rQCICZ 	tho bctrt ctnI o:.4 



tq~F. 	1r a 	AYr! a 

It tho ran zoiq to cu L tiit to p ouobll i1f 7 of orxor `- 

in c+ b±'t to 1/4 (tMo o t.0 Cni'oo uza* cco tr orz3tion In crty 

o 	f) 0 'Uto pohbt1ir t t t t:iiquo vi1 %Al troco od 

wtthoit +error in (3,4 1 s or cbo zt i/i s for tio iciol 
b V4 = 10. bUn tlZO W31120 WO £0 01VC cor.-rcotly In 12o 

frc cyno 9, o 	l on Cho a ro o of ozico cvcz', 13 g= —n • 12 in 
air of tho othcr nl o n 	to at to cortint at a der 

vtc groc a crd d fcr1 In onX7 on bit f a tZ:Q uniQuo` 
cjno,. rio t, tie probability of z~,i o imj it Into tto unVw-o 	~. 

or Ic (3/;} ) 	1/4 or 1/40 for tho m^rL.ca1 c plo• 9ti t 
avor o 000-wro of to mtuo crr in ' o fro ojr., o ac2. to 

co 3i u Grc 	thor tat pcociblo in cud' otIt, cIl. 	€t 
av tzU to 	11 i tho fraz itlo Uicctton c'ot bo c j 
tho 13 fvco cv 	 o ai for o c1ortont ccutottion C a, rlt o. a-D10 

jzt bo cv~cd o1ltflOt2ol7. 

cioh to nDt 4000 fib but clii tly loø tt n 4 413 (c.c. 8O0 c/o) 

tao zr 0103 p dueo an al'ozmiti ,I,ttrn. To cxi*ztaruot tbio9 

a c 37 C to boot on tho Uno. 2hon 0001 pttorn  

for a frccauency-` 4000 1op VIU ,Go on cbazjI at c` fcz'OaZ 

+c ]izj intmto an tho r tvr ctrl 10 able to co at to f Q 

aitort103 pattoa t s. 



—$ 19 1- 
SZW Vzo pt : 	c 	3'_ 	is 

t: tc=m r.cs AU_li3^:a ]tom 

to' 	. 101 	o t31ttinbit 0.c1 cyz1Ce, 

coo t'io ccoonI 	bit is + zct 	+sera b r vcsaca to Civo 

oltcr 3.E;j crozc OiiOO =d 1+4.1 9tco *n :.9 to -, in do C. ' it 

'oo cord uia. bitQ in chh 2r. 

3.333 	ho biz3s bit of c,.ca;c 'd in a £iv 1a =?o to 

t i"Gh tho c'G`n:to Of tho b1im bito rva in. .a to £ r 	, 

mvonc1 ovc r ccrox 1 fx-thic acbia is izzi to pttc3 o2  

cbnn1 in zt ton vtrd3 x1ca =20U4 vl  

tts, 

3 4 	t !a .t•oz1 tt to c* 2cra y i crac bat .;oca 

1 * GthioViz r=o cw t# s indo?bOZ12V ma " cn on 

tie, bio p o .rZ to fr n ate. 

T'.rio a 	rt ictt t cx3t bit po itiow9 

a 1 foUoinntttonot! aorro1 ', tor st 	t2it at coat 11 

♦ 'tt ' 	~•• 	.s n~ - 	rr 	t 	i+a k, 	r _ 	# 	11 	k t E 	r+t •tat 

2 cicvtzt Leo i po c ' (to ^ ' ioc q of a 

bit op' )ar4darivin 	4crno. paioc, 1cral14i# 	fro 

VA* in' r't31. 

I.t o o corxv1tor imo. irwc .,,,- to tit z t Z poctti.o .  
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A*3U, pt3.on 

;l •a r#': 	t 	G 	/-' 	4 	 sit t i :t 	- 	E r i.tMt 	F+ s, 

s r les Ire the ; a cbanre3. Ind de % ,, and i dep 	rt f (2 as 

uiO!1 lo not uiva2ly trio). 



lil:!.:1ỳ idl 	l- 	ri 	..atom•,-M1: aJ'V~Ji.4iFS+3 

i i t Kr 	 l` 	flia~ia!\. 	• ' 	4} 	t- 

  ire 	 •'t  

a oy+4M~wotcirzj wonz. •.yy 	o trio 	synch Y3 1~ 

profix am it +i o ii A 	4o * 2 ie rein1z BO dt Vo of 

tic tooaro co cho an, tiat, In as onodoh. cc o, no 

booi of A cor?tcuttvo dJito can co sit t e oub 

niztz profi onWpt b3.oetza or A dici i, t!zer apt 

bo r .xr; t co &o c *Go s of '1 c c .proftz is t1m t b 

1010, taiç i @Olt 103100 l.a an aUt r cosy brat not 1 G1 O`N OI Ct 

10101001101, zior 101011011100 If bloct, of ii ~f 	'- 

(t,o1u3izj t120 profic P) oro !r sad , th3 	gft P COU1d bQ 

cht r to t ko :+ro 	G(n) of cLffcrczt 'bloc o r oo 

Mi 	tho cor-itiR3inims LorthonDlJ7 tho P d'~i ~to~*al.•:.i'. 
U 

x bc' of co dijit (C-2)" c ld.% x.in3 is tio bloc!: 
tit also relti^e3 tho cor, pinta. 2ho for Leh i'$ to 

COrFcQpO$O coz opz laxith of p ofiz. t wa th tabl , 

to ainbr o(n) l.a r4rc6 br a pralz of icy fc z 11. • .10. 
It to cho t bolo that t cuitcllo ioflz ca . rm,c1# 

tho g ntru bona of d * (!z N )/r,  

a f s•- .ra 	- e 

4.2 G24 2: DIAC.a i 

,fie,/- N i.e 	Cl',, 	, - - 	,/'A., XI XL 	• , xv) 

ion CIO oUo Frd:.f ooic of xl J 	, x i1 J rothocoftr  

thich ?' A CD n CU+,LV'o dirit 	n frc1 	CYt {4 - 2) 	
te 

- 

1CJ t71tt 't t . to ?lO P. 
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Imz,im a cry=gutl rcb1co chub v.. OOQfl an tncztrj 

=,-lo i6tt and r tv a boU c -Vcr tai c r o. oi'ir P  

v,tth o i' A 4 1 t1 $o/ S,, - - ~ SA 7 bJ C.0 3ibj c 

Fit t3 dose ho A»tuplo orzxd 1y tho Zm Z  

If L1 a P, to =t 3 to to b in otato Z O and tho 1 ccU zit 

bo r aoitnn to to 'bat in oZLö or (K 0 L both of 

fo11o,Ln cn$Ltl*n0tzk Iiolt. 

1. xho 2= A-'.Z di.rl to a~ f .1 t 	t2r) f .rest A-Y dt .'Go 
of?. 

2 . b a eor-Ut n (t) loo r,t had tar 	uo Kee fç 

o s, ~' < & . 

Thno do otato ~ic 1xpUco tbt at I t K rmo C tto moot crrtvo 

txafaro tho boil can rii. 

iiiii 	 z 

Go 	 0101 	P 

01 	2410 	 V3D1o4.1 

x 	but not 0101 

03 	 ci ar 7c 	oo x-110 

r•. 



In yhu t: 1 r (4.1), x',o ascxt it v i G& rzy t, olt:tor 

0 or I I o ., G2 co o 1 to COO, 1001,  nab 1101. 
11 

43 	O4LO _czar  

ro °Vrco cJotco o2 D p ' h 0 c 1tea o, SI , 	aro 
roprentod '+ ,r no 	1a iad 0p 1 * ,, ... ° iv ti otnto o= n fi 
at eb biz a at 0 rnd faUcm tie .. - of t10 of to dice. r r cy 1,3  

aotatai tth tho casino of bir d1;1tz t ic' , to oountcr- cd 

on thQ osrr m of a ti's :to 	nq bc xootoith tics 

DG'gn n co o2 birzwy 41CIto .' i a°A' le o ountcrc•• on to ort r^. 0  r, 

in 1.• 41 with P 0101 t 	
3`A 	-nj 

ati ^o 2p4,4*3$3p201,Q,4 In t t oor (or to coatt vit . t n !) 5i 
ccu .̂. as 1103/011 k 	a--ac La#ivn pro i& 3 (3 	I 	s z. tk ' 

o tIrU tb c r tic ti .e F-z ra be i p1 .c an tin diitz 

of an c Uo io coac. 

{ x a' to 0 (s o ) bo c3Uc3 tt t 	of tc' 	tt-r 

p3 	, ,~29 711-   otcxtir  ij a' 00 =`1 ar vicito c. Chan Z) zVa'l'~i>_•7 

o a t r_ti.! at S1 • rzot Haar ron to c crn rzot o at an on 

at to) * cup . a return c d tudl to an p uano, of tt3 itip30 t~ in 

n 1 . I tbo e1 ottc apo^.s' 00 { ab1 c1relo^. 

4•I 

Lot  ' 	i u b uooc ao om nj in an A..S ')10 fl, 

tb oth a i33 in an l4*ti►3o r1, boti sat tb:> =cW tin ttto sk 

S 
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i c i= t) it tho to cccluclocQ C.n2ixj In r and 	+r cJ s: 1 So 
to c 	a ito (d to a di .t). 	 L 

f: luppto, 

20 eOrC3p3 l to , fi r 3 of J !r fi#aito of both tU 1 O 
cut.b3 p1 p2,...., p4sZt. It l a 	),, ion 	10 thzi tci 

tG foUotn bofiaUkt1'~. 

If d to not p!1(kml) fibon o rov oiob or 1-4 a tt'd o cj  

Bk o rd Sk' rifts both e< K 	I. _< k (co aim'm t oioi ).  

t M A 	= X I, X2--, - -, X k., P>  h- 	- 

- - '2- 11 	- -, y,, 	f°i 	172-, - - , pA -k 

ct 	a c4ca o1 d 

 a 	 164 .w►  

M d c 	rr'd 	a 1 tom► 4:-   

cmer th ccc uo v o of It dtgtto ahic c21 load fro MI 

to t t ttopo P vill ate lc d from "td to P; t!nE, K , < 1z . 
i3vr~,^~r K - 	tP n. K = K' chtoh w o to !o prvvod. 

?.to a c 	-A tp bo indbod by a a1.cilor aruto i, 

4*4 cQ&of co6ç 

2ki SO. a(TI), of tb3 codoo rrhtca catiuP r tho rou1rconto 

oP coatton 4.2 dapcudo not o on 1 but aboo on tho t tU bo . jjcfn P, 

'o diffortmt prof 	P, Pt v,ill bo 0311cd oqu valont if "O c.ri b 
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obtaincd t opp1yizj a Co c ,ctniioo, or a reversal or both 

(trod t ntt y t rtz'or tiow) to P. 

Wp1ntatton - It roplacco inch di, .t pi of P by 1-pi. 

1overocA— It roiritoo the ditfic+p in rovcroo ordc (pi to replaced 

bl pA + I —1). 

Applied to P a 011010 a p1cntcitton azd rovcrcol promo 

10010 out 10110 rc pcctive1y. 

8inc© oquival+ct pro cc ltvo tho ccc 0(L )4 it oumo 14 

to acputo a(-3) for arc 1rctizr from each equivalent o: r. T Lb, of 

oquivolcmt clarcoc of A"tuplco to found to bo 
1 	A 	ECf x)/ -3 Z -r z 

ro the otrcit brcLclota L 	denote "mate 	girt". 17cr 

A + 2. 3. 4 ovcru 6►tuplo to oquivalont to one of tb ib11ot-1xjt  

11, to$ 111,, 1100 101, 1111, 0111,, 11019 0110, 0u11$ .011, 01Ji. 

4.55 20 - 	to G tT for a c .aa]nr Choice of n/tu10 proziz P 

0051' 

far t' A,G(fl) La stn coofiotcnt of 	~Intho 

PQ 7C1 ac ,+3 of tho ;ouratinj ration 

(I - z) (++ TI -t. 	(~►' ~ 

17cr N> Z-A o(n) otioftce a racurrotno  

G(11) , 	o(n.i) + 	.... a. G(r.i) a 0 .,... (4.2) 

r - 2-TK-~ 	~c = 	2, - 	, i11. 

r— 2J11 A_, 	1 _ Lr 
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Tip t+ ios of b 	I-'ipioo C c i d r orib pat.t in tw 

of U 4LoZr o 	ini; Qt ani O UIJ at Cos 

V 	C. of 'bid arm lc o3cr1bir pith frc Co to 

or of t io ai atatas * Th convention oa I and Va 0 0 ].1 

adoptcd. 

TO or1o, taldr 	P a 11019 

f"OW1,,21 n0,' a0S G1* 24a1, 

Vm0,VIZ, 1, 03pV3 61V4a13 

In Conct1 dion n 	n eminta ail n.tup1cra for c_- is 

tho wit Amato form %o prif1n P; Via, 

Th =' 	, 	h f} 

-fe7 	X 	- - •X':  

Mon 11 ..4 ,» 4.11 VI, ,..4 VA bivo been found, 0 (ff) rc ,r bo 

aa~?7u c ti tho aid a f ticorn 1.  

c.. tth23 P w 1101, tbo testa OtateO tbot G(NJ = Z4 (N-) -  

an `a 	CI- z- ) (z  

Q-2) U-t 	 J --F 	1 

2 —~ 2 

4.511 Corolaa 

1 Lot i (u) 4 (A + n) t1 , thaoran GSvea a f0=11a for o 

h=a 
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2. o(n) z3Lr1t alto it vn boon ocir1atocl y oparjixt 

ZI in n a pCz onri ca to 1ct the OOOftCLCat Of  

452 1. Co m4 

Of an h di,tjt prof iroa, p,t ono vvim% zo 0(3) roi 

r 	rapidly for 	co TI to P a 11.. .1  • 	8I of Crot h at e(n) 

for .1anlroo 17 is obt inod iii crp or of tI Ai4 pr'ofi co 11...10„ 

11.,4.1 xt ..,., 10,..,.0, flocvor foraUtJ>Attta::o.. at codco 0(Ei) 

obtainedaitti thy f.1tGtt prof23: 11...1 g in novcr on 	t ao th3 

not obta3l8 rdth to (A •. i) . tt prefix 11 .. f .10„ 	) 

Cl ~h CJ~mn A to f'oft, t io cI'!D c3 I+ - 11...1. ;mo ucco t*,x3 

coot rapid cratb of P(n) for 10 no thin cTx ico in nor trio tit 

ors can '1 to fizd aid A cn be voric2 . o.y., cvcr :. io t71ok 1Q 

oUa iod for ter ofix i 1...'i (A oroa) to ate 1kit for tt profL' 11.. 

(A one and I noro ). 	o coi wor,3o to not trua; o• .i ttan A a 5 awl 

Ti a 10, t hD 9 c* Io 111010 111 to oUd for to nofi z 1110 but not 

for l i i, hoe 11...10 to o3xayo s bettor 	isr i o I i...i.J 

oz t r ien1 rcoult3 apps in 2ablec 4.2 tid 4.3. If A 

fi3d 'stn 
 

boot profit P (i.a. , tho ono
. 
ti 'tea 1:taciowt C(TI) too t 

ouiouo dopotiiofla t on U. At A a 5, P = 110 to boot wktil I7 a 141 P a 101 

in boot for D = 15, **Oil 19, And P t+ 111 to boot tbccoftc. 

Mr ony fizod A, t!a .jrafi t 11...1 to u1ttoI 	o boot. 

shy toot choice of A act thy 	 r1ru c(l) 

ago Avon in table 4*3. Me tablo alm 1io tho r . N 1 ra rh for all 

P$ to an upper i4nt an o(TI).  



0(2) ro Oimi(yr ..24, zc2cc~ 

(-Si 	19 	to 	111 	x 110 	101 	k 1111 	110 	V 1101 " 1t)1 

31 2 

41 3 1 2 1 

2 4 1 4 2 1 2 2 2 

3 5 2 7 4 1 4 3 3 

75 6 4 12 7 2 0 4 6 

00 7 7 20 12 4 15 9 11 

9 	13 0 13 33 21 a 26 10 Z-,! 

40 	21 9 24 94 57 15 52 32 39 

It 	34 ' 0 44 03 65 29 5 60 73 

12 	35 11 1 143 114 :a 1117 115 13 

15 04 12 149 232 200 1C3 325 210 250 

14 144 13 274 376 351 2Z 600 405 474 

19 233 14 504 609 616 4C1 fl  U4 U4 754 CO 

16 377 15 927 1031 773 2C1 1440 1652 

17 610 16 1705 155 48gl 1490 37 33 2q10 304 

90- _ .3330 25.33_ _ 332) --- 2372 6072 5103 5757 

19 5768 4900 5642 5533 12640 512 0747 

20 1.0309 67G4 10252 2 10371 232,9 tOl uI 20032 

21 20569 42762 34(5 37451 

22 39S40 7t352 6412 6' 	r) 



c(n) !ør P o 11 ... 10 

3 2 2 2 19 4 12,640 ©. 	06 

4 2 3 4 20 4 23,249 0.052 #4 

5 2or3 4 6 21 4 420762 4.10 

6 5 7 10 22 5 82,352 0.190 

7 3 12 18 23 5 t58,L316 00365 

8 3 20 32 24 5 306,11 0 0070 

9 3 33 56 25 5 590,*081 1*34 	k  

10 3 54 102 26 5 1,137 ,418 2.58 

11 4 ¶6 136 27 5 2919294+ 4.9' 

12 4 177 341 28 5 4,226,72 9#6 

13 4 526 630 29 5 8,,146*016 18,05 

14 4 603 1170 30 5 1; 71 ,951 55.0 

15 4 1,104 2180 31 5 30,66,4B4 69.5 

16 4 2,031 4096 32 5 589340,524 134 

17 4 3,736 7710 55 5 112,454,976 258 
T . 

IS 4 0;072_. _ _4563. _ _ _ _54-_.. _ -5_ _ ?' 	.#7 	, 	_  50  

35 5 417,825,921 ,825!921 981 
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4.6 iodundancv Rota 

Lot tia oync. profir bo I i .. *1 (A diGtt ) and lat 

Imtca~d of urn all Sltup100 a1tab oatioSr tho oonotraint of ocation 4.2 

th2 e atrnzior oonatraint ,s 

€m iccposcd ,. !xua ¢ t b typical tau 1e Iii the app*oranea (for ti - 4) 

I I 1 6 x x x O Xx xO % X o 

ahar°o tb3 Vo rgrooaut omits thid aro uc ►cotriotod. Sino, 24 

of the 	eta are Pied, the re r&nc3r to 2J/42 s 1 _ hirh 

aka 2 N '~ :~ ilia to of the one ardor of cajnitvdo cathet for 

the Co *:c free modb (= ). In trtblo 4,3 t2h bc,t vnlueo of C( ' 
N 

fall ohert of r by tactoro of the order of 1/2 • A poibio --Or n' 
of thiC euaodi ; to t}it the urtrczstricted. diijtto (1'n) c y he toizr 

cLlroetly fry, a given birory soot+ vithaut further atodirr;. 

ur a 
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5.1 	Tho cocUZ'U of a palm typo t t=z4c ttan ratoi man bo 

in'ovc2 y t to tncorporntion of an oiccnt of r orn000 in to tuna 

of tran oaiong  r ch to not rr radon.* b t to doter nc 'V an aztrc1y 

c=plex pxojzatrio. I dup is ttn tbo prate in t sc ►to c 3uip.. 

c3nts tb rccoivor can cmttc1ato the ttr of arrival of Iho local 

er 

 

1133i0Zr3, 	k 

2ho pan p400 ayotc (23)  (RP o otca) to tt:o 

codoo of op ration. Oa to doogLted unoodod opo Lion oni to 

o.,ao'ortccd lj  a cocotant intoroQtajo portoL Tho oyoton o-,r bo 

oporato in of VIcx co, and a fail 	o scatuo to provtd,1 to , ca*a 

t o cote to the pc?iodi o ot10 if tb local az roroto un ite beeoz, 

ux3yrworitood cbilo In t ho pocudorandca r do . 

In tbo codoc i ot2o the tip of t atop and recap Ion in 

caucod to Jitter by the outp$o of to cynnhron .ead p3oudoaffioa pAeo 

, on=tora — am In the rcroto unit and one to tbo loco3 units, :t o 

peeudoandon puloo ccnc . tot' to an oiChto a of o cnotic coro 

re.ontznt o'ift xe( o' ' (a►pondia 3E ) rh o h pradua a a low oe 	co 

of ono ani hero outpita 	-off-md.-bV-_a_..nbi2t FAoo Input. 

The output oeuonoo of the e1tt ro otor ho a very oomplicatod 

ttro otructuro, but to p o caueal in c 	The output oequoi co 

to op3zatcd upon by a computer to odd s dditio . ccvc•bl 	and 

&co a pooudorrinca OD. letoon ocro 6 63 — chich to uocd in binary 

fo.xmf  pith a nc ro. frw ocro to 63 boirLi 8oncatod rah no&nal 

ropotition period (10,0001 ). The duration of each into .oezijo  

period to dotorDincd by than ;zd.tuo of the 1o. produced by the 
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In tbo opo&atlon of thz par oot t 	rpc of t acx3ro 

nirjticn roc b3 r..aintLtnc8; the o1coi froquonoy ccr=atozo r z t to 

£ a^ omisod to ono propor interml tint + tho paoudor md= p'+lioo 

'uc for cunt bo in otc $br tio r'occivor to corrootly ant1eipta 

aicion. ?bo r't a is otaztcd In the uncoftc iiodc; and of 
clock rg a. to nehiovod, the 070 ti is caucd to operoto in the coded 
o43 by oo nd fro tt local aii . If tbo coda otx,rato,o 

obsuld not rc n In stop, or if roccption to tnta+aptcd for a ammt 
poriod, the r c tvcr cuto tical1,y t ro a out of caged opontion an 
ret.ui to ueoodcd apozaticn. 0odcI o otion ry aiu bo i iti!tc 

by co 	: rai t,, 10031 tray- itttor vhcn co 	cation to rctorc in. 
tb uncodcd ccio. 2xri 2r cc Lcd start cy ba altar ¶7ith tho c 	coda 
ao t) , fi rt otart or a ili'£oront ,rootcrcincd coda, 

5.2 O to Phr.4a tc o 

9. ro inn l MP = 10U cps. 

2,: *, . intar co o e period da laticn + 20, of ninl 
3, Aom=cd coo loth 20- 

4. 	ozo poaltion r ,ru r ti ti iotcr°al 3O p 	~ - 
 udiido poriod , rmt(ir than 15 ainotca 

to cu-ntic tiOn tntc?ol 	dofinod an 

opacin in tino botaon to n 3aco p000iblo nojo po t. z o. 

to 

Sba 20 tz. c 'aticn :'rG t the pox, :odic pooltion in t 

ortnal into 	;c Lino to 2030 &anl heio ter b. ~a 

p000lb l,o poitiont copantod by 	1x 2000/30= 66.6 
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Fu coo of inpl n tertian, those ptca woro 
ad3uatod to 64 p000tblo acza;e po3ittono tith a quantttion 
intorvol of 3 o,u rczrnitinj in a tx. cco .ne duration on of 19.2;" a 

(cto ahom, in the above fi uro 43 

?CCU mamma paaltion wood far eery porticalar triteton 
10 dcteztzd by the output voqucma of the poouda az1 ,oboe orora- 
tor; the uncodedt 	a= a1 ►a Iooted in the first of to 64 
paarribit Ao ltion.. 

is abice of the 5 dur~tiloo from the por odic poottion' 
dcpcada on tc factor,. 

1 *; he tlo rocco 	.thin th circuitry ttacoctot d 
with the araar ca icotion to opero for the zx xt  

trancniaolan. 

2. Tao tin recuiro for the rccclver to proccoai a tore 
arul - ropnrc for the rezt cre. 

At I O cps P'Z?P, the uration limit is N ?5 and rill be 
v as - v ~.Y 	tm 	H 	s 	' 	i 	t 	s+s- 	e 	i - ~i Ik f f 	 ftP•u• 

the to required to pc fern g tiM$ ahif"tin(3 at countin oporatioin a 

5.3 	In tbo 8acri od o uipznt the *Multiple' Pulse cca ;p 

	

is 1 of a gala code cc --- nic ttan ayctm to replacc2 by a 	s 
ai l r cc3F. ;o atruoturo • In uaod operation the tootro cooaioto 
of a OIJIO peer of 1/ — + atton, a rira aadod o tion the 
r o ro ca ncict of to puIozo of Sec ration decd 4 c apart 
in t1we ibe ouble puicc, Inform tha coai.nn contrallor In tin 

srocoivcr that the trarriorto1 ore cade3 * ¶ flia ci i fic tiou to 
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FIG- 5-1 
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ixTovaict to tiro oporn ion oi' tbo wotcn* 

	

3dert t a10 	(f, , 5.1) 

tiai2 Of tho tan i.'tt unit to ooz roved ty a 103 IL.0 

hift plea Fitz u clo& oocilictor and tio frcuozy d1vXr min. 

A burn Z of oavcn 11 11'.0 shift puico c iu oo a ccrioz oZ Coven aI aW 

Dom pulcoo to be oicitod 1tj 'lbw! coda orcitOr. ko b otz 

of t oo pul000 aro. uc d to ropxeoent a' :'.o* frci core to 63 in btrrj  

notation (t.o c ove rth pz1ao In dioacrdcl to ,j?o vi c' oddit for a 

cocurity u aiaut oo 	)s ThIn :*. to t1 i rc i into Cb; 

psoot counts curl oto i too. (UMW t t1ro of tho 101.opc pulco). 

The oaunno r to to opcclflc t"jpa 	cb ouppltoam an outi4t c a 

pre2otorctmd ':o# of con  to F o bocci rccoiv i ; In t: is caco t 

prat ^o.. to G3 (co to cor. ids rcL a _.) '"o 101 cpa it1oo cttoca 

3 -MC p' co to bo  	to the sort toz' c ' xro tbo g o oo..tod. 

ruci the 1oa; ofd bot7oczz t 101 pc pulco aid ti 	of 

cautcr t t pia to detouiino4 L the d Z4 oz o bo on G and the 

t. road into t countor fthe code CoOto3. Tihio tit 40 

dif2crcnt for each c=m o +anti. In dtcxttic by to out, ut of the 

coca G cntor& --f tbo output oc uo oo rapzoconto aE moo, rcc>.. tin 

d~20y In ohs and it the code Gorrctor okay to e r11 1ZIDbi  

,bo doia ' v 32 bo a 	pan in 1 I ;j. 

The output :mss tho cam 	tri c;c. o a ito Go ztzcitar t- 4c 

cs^1evto t io nct 330 pulco in a coincc& ia ccrci t to t ria._cxr tin 

out 	pulco Go 	ton'. In effect, tho do1cr ccbonta moral 

#dotcuDinco abich ago of trio clods. coutrollci 3 .0 p.~I00o VAU bo uxd 
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to tr1tjor the output. in coded opzratton 4o ooloctod tam,= 

	

puloo to al co doloycd 	by a delay line and cnuced to ret ri , r ~ 

the output puloa Cotrntor giving aide to a dou: a output moo. 

M pF• si 	+v~ e a f~a~ k 	a y 

Here the I .1 cycle o9jrnl to aced to ri&or a gato 
gencrz to nhtch oclooto tlo fo120-x.iu; 33m!A pro in a coiEcctIoTice 

circuit to tr r the output puloowwr.  tor. 

fecoiyo7 gPfii'atton  

S 

!~n to :v b oI are added, (1) E co colactacc to replaced 

by tb3 block tztrIed co iinj cont~roU ox toro to one cdditional bloc! 

hero tho trcnittcr and receiver clods comceo arc in 
agree nim (in 23oe) and tim arrival of the troiz# ttod pro c iU 

coincid iit1a to tntor111y generated 33.4tC puloo gated Yroo t 
yoqtoncy divider. ' o tine doocriotrn for obcc1 the ttra 	zieidcrce 

of to to pulcee ot4 gc ctvo an error volts ;,*o of o ropri ato aign 

1 tity are not oznctIy coicee .. 'tea cror of t to applied to the 

rccoivcr cloth course (a volt ago aoot'ollca oecil1a ) forrin a 

clo3od"loop oyotc 	uch i int .no puloo coirtoi breed. then the clad% 

cou eee we in oy'no., t IO1- ale oUt)ut fre3 t frcgtmUCy dtv 1Cr 

Ia .ttatc, t b receiver on blo Ji.to. 

The coded ocac o otructure, co t oti n of t7o I,,uJe p` le co 

opaced 	A-t ip t, to a0000d by tY;o coal.zj controller emicsh cauon the 
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rooaivcr unit to be c itch 4 into cod opcTatton. boc*Winrj  

opo tiot1 in eotpIotcd by tic ti of tZTiVO1 of the Wrt c000 

a the totter and rocoivci c odo omtoz we a .tn,j In fir, 

and the 2ittored out pit to ua #0 	tic roeoivo eriiblo Lato. 
Coded oporation ti. be 	:off until a raoieternc1 ruabr of 

ra= co fail to be received• 	:rceont gotom regitroo tic 

low) of 25 nzeo -o- oro ro'eroton to uncoded opc ition; thin in o 

`all o fcituro obeuld b code ,jciaratora be o3 w 	rant 't.. 

pa adoE .ntop alm Corymtio:~ 	 t 
wr 	 w.~ r 	 - r ~ r • ~ 

The i of (Ii:--n of trammit on E7 $d be unrc1tct3b10 to 

all except t in€aztdo1 receiver. POD' to a device ihaei 3o o abbo 

of ctoriorj to tinii tnfor.tiou in d1Ø. %X ©# M If the recoiv+f3: to to 

eta a rya oo Cato to protect it fra opurloun oit la: Szt~~J 
ire m a 	~r 3 re 	■ t s.. 	y a+ 	es m 	:c' 	, gW n 	• 	a c •   

xfoi 	in the 

P to a oii t ro j.oto ibice rc de out the otored i xfo - 

$ion in oerinb to= %7hcn in •z 3tod by aer.inl o ft pi3lece . 

ortput of the brat otje of the o'xitt rcictcr to ccobthod ith th3 

outiut of an intorc iiuto of uein3 np ropriato lobo and t e 

roeuit to eauecd to roon 'fie 91rot .off cf the rcjiotc. 2io 

tcehni iuo pcml t, teCo ercition of a rc rotitivo mcquunco of 

puboco or lo. 2-) c bcro n to the loo of otocjee in the z;hift se ioScr. 

Ac lon,; on the oouonco to not repeated the output cariw-t in L;ef 

be predicted e d therefore two a random qulilGy ore ore 3 
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t of t v 2cct3 o v . ! dot-caul tisx oriat tit 3 ot'ucturo of t 

outjut OCgUO~co. 

9 • 21w initial ooz iition - +jorklml o1zoica rat into 

tea elAft riotcr. ) 

2. 'ibo po of lrjio u cd tau O=bini thotr y 

3. izQ potion of tba t on tt1 of .i 	;ion; 

i.e., ct dcb 02 tho intwrz ,d ato two in usca 
it oorrtp o ticOhi . ciaor .IL pov o 
n ucablo u3^ ^n0 ?. 

12 to vzwa : ,... oa pro Coa: rater o ro art up c4 tb iht.' 

ab3v ro!.tiondI $coto, itoat,ical and 1.9 t cry' co uct to ebii't 
In oy.oiroai, tIr3ircrtLYO laM bo idccticak at all ti:o. 

t r 	'ao i. vivo ccccao or 5 a. a, Cu Lion t,itz n 
oao1ao of +t 4 (026 ) pQaaibXO z=luon foz ohs rn-3 aeg a 'i 3J,4' .3 
ctit ocquan la Trod. 

(5 TV Av-) (o 	 , (I ~ -- 	 ~ (6 	) 18~ , 
s.~ 

ba le ota,  caitmrt ob'$, rojoto, a 	ici ,; of 
t~- 10 cto c or'o t blo cory ut. # ri£h rG4t 2 loin t11 

Cc-==tc a occxs co c 262, 143 ilt c:1.thutoctitio ~. ULO laoti 
6 o ajjca xovi ti a aizi ,41 	aLitt3 Mc 	J t3 2:.Cit a a. 
0c ato 63. ": t n^tto cow o typo cW 2t re i t V221 o: to c t cit~ 

to upto a 20 th rc3 KC/3. ' o la, ii o oIr i- io a dif co 
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mpUnor chich p oz'o t sa io-2 c ditio ccordin; i'o t io r4cat 

0+0 1 1 +0 . s.r 	t 

0+1 1 1+1 .s 	0 

5*5 ltdttii,1. srr 1f 2oc,.,hrkt u5 

l otv t t ro la tos to cacopt -'blo to cc? ,n tcotziicioo 

cif coo brcnkina co t Ada tab occu .#A,-. cuinot oocJ4nj 

cc c.itior 1 cc bliuJ So cpplic to thi Output of tho pou"orvncoi pulco 

t one o#oi'o Tao ctat,ut ccqucmco to tit rn in ;roupo of 6 p-lcao, tbtch 

cr0 opratcd upon tai do t imtor to pro iucu t; etnc10 o2foot (con 

to a bin= 7 rte. art c2btzctc1 frOm 63). In idttion, eno or coro 

c pubes cro p joalc3Uyp c ►t, oi frcD the aoncratcd cap.-un • Vith 

the 18 ac, oh.ft rojvkry ono can oZ .ord to t2u c y puicco, oo o 

Lam. of ory 180,000 So nec esr ► foT 5 rats« c xw=og otcd fi rni- 

onion. 	prczont gore oZ cqulpicat Is 	no to ci.t u oa . 

pulca cr=iuunoo from do prx a on puboo Gt norm fa ovory c.. , 

tr tci.on. Six Of tt ,pubco. ore xcd Into t cauntcr ash ulw 

GcIOzIb is diccorded • TIuo there is co ono--to-or.e corrca nuns 

.rocs the o' tput of the pceadorndx rnx for chi the eccijo  

seta acaun• ¶ho repetition poDifld of 3±ttcrcd oxiijo atricte 10 

6.2 ztnutcn . 

Co ale' o t :iuon.00 of 9 Pico (LLD Lnat?uoczeco c.iU 

alt yo bo can odd n.) ) 

	

l 	1 	) 	) 	) 	1 	1 	} 	1, 

	

If ye 	oupo of 3, there are cn.y only 3 pooc.b.c G1i' orent 

~yr upa becOU O OUp 4 10 C0 W CrOUP OLIO. 
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1 	1 	1. 	1 	1 	1 	1 	1 

! 	I 	I 	t 	f 	i 	' 	 1 	1 
t 

In Cho 2s 1 co .V- c:. b. of cr. i eer:2m Via cuoo4 

Icjtit3o1fi.c. 9. In t :;rd cQo it to 3Ip b 	o ol: tit £ctoz 
3 boinj o 	to t '! cuc* 1on.;th n tt, CO. of ,ti;*2.cc 

F'aico, cii tho ccquon o 3Lttb it n t vet CL.v23tb10 t, 
tbo r.a. of pu1oc per c.;M=Pp '€ on th r c . of umocitcJ r~a: ,; i t11 

bo 	 t . If ttio ocqucnco 3.®rjth ic, ovoa1 dl.Qi3i Ao (CO in co 1)  
IL tth Flo* of umaco ca£c4 t ne inn to dotc A and ty tkxa 

>1. 
Ipp1ytnj ab a rcoontzi3, drerAzj a plce 2m tho PRP  

eo orator £ox 'coh tt mrin o#*n and 6i.ocmdtt two vou34 . rt ult in a 
3ittorit neitjo porlod of 43.6 rl*ritco« On tho oticT kind, a 15 mh o 

chift rot' T71U proido ra 5.4 nin rtm uotn tt out_.ut In 

cr5u" o'' cin. 

T, ou put oc urno fo tho ohiftce io € (rig 4) 10 

on itoa'tivo ioo1en oc uonao c 1o#in o, i iaar (.._a i10 —2) 
reotucion equation Of .two to . Via r be tat cowl in co1 oa 

~C~t = 2( a +L  
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6 r -+ -vj.t CAv► t \ 1-- d- • 5 4 

-►- X h —1 g • 	(' ~.2) 
can be 0 or I crna ropr000n o t output of tkr, 1°° 

circuit. 

2k AM I. 4pr'opartT 

A coquonco )y,,. dOtix2d fzi the )çccauouco by c tin , to x, 
a dele.yc version of i#o+c , cuch tbit ~/ = +X~-r t zt .otic3 the 
ori; to .1 rows oqution. bzo is i# m tic . rAth x clt ;cb 

.ol toi Iu tire. This dy-ndtd1 property of occucrzco D: tcc 4 
bar lire lc is offaro to a io cr the o?porimfty of brezikii t1i3 

code. So t itiou i co tioticatiou i o• eddcd 'y uoizj the c zauox.co 
In Groups and P'T1fld2c3 	&'OPiin3Irilaco im tom► ocqucnoo inoto a 
at conbirtzj core var a loo in tho io; c uir tit . 

To aw th oyzton care ensure io Linzx ca&i .r of t 

io io circuit la ,a lace t a bincy t1tL4i or operati j c'.ccr4tnj 
t tb x eQ * 	1 2! = I 	} x I a= #} 

=Q = 0 	O x0m.0 

b 	tb cxoxnd 	 nr•itiuu °no w t 

utbr prr c tieo coinb10 for cdir3 Qro (canth 

cocu ty) +(1 	a opcaronoo (2) the rz. 3r near c t. orzjth  
1onth 2) tam cracro a is t r 10. of weft rioter otr ,̂ n } 

en (3) An outcarrolcvtion fox o:zj octive o2 r, za ::oico. im coin 

probicn is t' ►t of teat qc 	xecultin,,, ocque too to zato ccrtziu 
t!..zt it i,00ccceeo t czt va cottionc deo rb2:. oporitca. 
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5.6 n E 

I • 	-R Hero #,h, oyna. problem Ia oimplcr Dina tho 

	

tzar .t tar arnd receiver are at the o 	location a rd to oep rato 

poorcru!on gorkzntore are tat atrictiy required. Roceivor aanb]o 

onto inf'orca1on can be dbtainc2 directly From t tra iittar coo 

r =t r and delayed appropriately for rho tcaarcia.;. 

r E 	` s i 4 	s ■ a' :i w r r 	Mx 	! 	~- 	s.s ~ 	: 	r 	r 	s 

e1ir in tart of arm mbi# u.ty orul blind apoto which are inhorar& in 

a cox ► ut P? i yote1Lr 

M2othu cvant;v Ia it z'otro it potcntiol. U to 

rceoivoz, aa.nwt procccothe read* xeeco at pt~ :oruado n ti, 

the c=i o rzy be stored upon reception *md prz 000rod periodically. 

^lam oarentinlly dolayo the aocccgo ono rir1 perio4 n?hiah is of 
little c*xtcqua=9 in swat coiiznication rjat s. 
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6.1 	h aothod to chortcn ter tiro roguirod for the fro 

ocpratiOn in the t.d.n, doltt codulntion(M) o4yotc to +2oocrtbad. 

LpI.oylic aucecct'z "l "o eo the c ,pac. pttcrn, 	o stom dotocto 
th c, inc. cbermel out of the delta r oduletcü 1nonzitton puloco thICh 

oocr at tt i to of one h_ if In ooroo. 

Pri p] c of o or tton 

Pirat„ tam PU1033 in one ftmo plod after the atart of 

huntin3 are stored in the ceory dovic3' and to the oocoa2 fraoe, 

the otortd ;p2t00 are rid outs taken the fo cal J).0 not on the 

ttt GIVICIon 6 io t iti the Inca .'r pulcoc vthioh boionj to t o 

occnd fra3,, nz tte rc3ultrt puloce ore otored In the c g 

dcvico. b;.m otored 2uleco r-re then r. c d otat In the 3rd fre—r-e p on 2 

the ros.altonL pvloco ore otocd in the nc ory device. ibr. +., 
ce operation in perf"orecd ouccmoivaly until only on3 puco in 

one fr oo to iicntifled to c3niot in the cceoi CaviCe. U&th t:4o 

arrax :' t~c.-A the opcoch icoo *ihicb by not ro do not o]x oyo apps w 

in eve frceo ore craocd out of they ridrj the ouoccatvo 

operation and the sync. puloa icb. appoero in evoz frcne In 

f itlly o=tractdd . "bio cot 	rzoo it poee.blo to tei co rolatioa 

of each oboa.:.el in parallel an the trice tiv°icion boomo co that the 

time rcquirod for sync. bcicoeeo uborter than ttit in ozlotin ; 

Oyetce. 

Imo. 6.1 cbco a bloc h diarom of the jot. The roc. 

pia oxtrector, wht cb con no a xaieeory dcvico vith the o achy of 

one free cxtracta to eqnohroru3 puic fton the txorirtibri pulcee 

tales the correlation of +each Pram star the atast o2 huntii the 

'I1/Q) ~►tr o~ ~ 
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2hot cyno w do toc to obrvca tho cttto of tb ma= 	duvico of 
the oync pulse otrcctor, if only am p4co rocircul.ote3 in the 	~. 
txO27 dovi c 3 c onftrs: tt it the off. is ootabii d. t n cca 
prov iaod to ibiin it cot if iueceedin, sync. pubs hnp ?on  

duo to 4z- +tocion diotu batoo. 	 1 	 . 

Low. 
Durin3 the ortrictioa c ca, 1io ro culn 	 p' zoo 

in the caaozr &v1e3 is ioc b9emzo of ttr orrocr of the c7nc, pulse. 
Too loot cys t. detc cto obac rvo 	tl rr no pulse is rccircubo.tirz : 
in the r c o y de i'c. 

In this case one of the info ttoi ob in.:al3 is iiot I cn 
as the agna. ch .:d. she orzoacouo syno, + •titeotor uttliecc t c 	t 
that the pro bUity that "0" acs in the sync. chanr. l is zaffi. 
ciontly cztU as cops rsith the pro biUty that O" occurs In to 

inforxtion cban cal©, t-bi dh i4 one-half in delftnode ation. 

khan the loot cyno or  the s orrt x-soue c'nc. to detested, 
hum t; is eztartc 	itn by the h ntij initiator T.°bldh ini otce the 
opsrtion of the sync. pulco or.  ctor. 

6.2 	ccriptian (L . 6.2) 
DI 10 a mznotOOtrictiV3 d14y lino mith #use ca d r of 

one frond. 'ii Inmtirr; to vc suss; , . " „I is cot 2 and the ' coimt^r 

to 1' + t" are reset. G2 is ocne3 by the cot output o2 r'n'f for only 
one fxcize fter the atcrt of tiunt1np, and AL stereo the inf 	on 
dutn the pariodé IMI is resat b y the lot appcorin; output puboc of IV 
after the otert of huntin,; and as the molt G2 is oiorai. ,ue the 
4 ,rri w+.r,... L.A-- 1-. iw..... 	... 4w wA....-.-..:5 4- 7Yr 	__ 	4«a a.. .4 ......-'!.. A.d w..- 	e.t.. 
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1o, ..ca1 pro~fu 	o2 each e ]. a2'cr t2ootot oo bnuttx a= 
cue cocotvol.y t c at Gi Co t1st tto clm ,wao 113 doh M" ouocec 3o 
are rrtttei cc1uoive1y iirto fir!, t 9c ountr to y' 	77 to tin 
ro. of cIr-mo10 in ono fr o) eo znto t? a cloo:, ^-dlco oozrin;; in cvC'j 

until cu to ronot v± thq output pulco of DL a car., thiCh relax 
ronoto 1ii . 9hu, i the fiat +ap arod output t10 of tip coutor to +1" 
r c o t ateto of .oys. c. and onto F2 ibicii inictco 	cot 	c:a zG 
of oyn . Aft tbo c3tab1tc2ut or oyuo. ? the '`cnmt= to ::.' V1 to 
rcoat by to oyre. ,gala real cuiattnrj in DL. :o cot out er of " :3 

th o put of tbo "count tui to 3 + 1" are ut iaot2 for ctiz l c, 

Once `2 to cot,, 03 to opened an CO a fit, tho 	. 

p; .^o geciralatcz, thr0wh 03 and in hold, oven if tin o ,-uo. p:.alco 
Coca t arrive at 01 In owe tizo o,, . puce aCC1C3z1t17 bocao

orog ro r to: pa aao oar elk. rn roo1r a ,ato in i?h,, tctrou;h G1 e" en It 
arrivcc correotly, or ttrou b 03 we It hnp,i 	to be loct b,,_ cr o .. 

ç'Iio is to ctibilt co the oyne u.tLiln o cortein e rte a, ,iaaw' t'r, ceoo 
that tier o7 . pro bocoes 't' by error :f'tor the o,rnc. Io been 

oot nbllc bed 

loaf z * 7nication dat tion ■ r ri~. 	rr r  r.  ar~rt rr ~~IYNryM4r~ww 

io orn. detector al o t1 no a iot oya o* dotcctor 
U# : h ''~ tb? feat +.fit the t: on r r tiou of tiz1 c yn o. o1 the dot,-ctloo 

of the loot vyua. o not occur at the cres tc. In t oyot= of 
Zia. 6.2, the bat zoo, is itrdtcatcd by the output 3 + ' of the  

"countr to 17 4 1". '2 *.o rcecrieo of t:,  c-4t at I1 + I 11catco that 

no pulco rocixcu2atce In DL, c1.ic the 'cxsuntr to :* + I" ohca1 ? be 

scootin 1 cou to or Icoc, if at b of oo pubce is re eulatin; in IlL. 
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Sao output A + 1 rcaoto the °'taunter to + 1' and ootc tlt . lthou` 

32 to cot by tho output 17 of the "counter to .17 + 1", it to react ono 

bit later b r tin output U . 1 of tin counter to o 2 + 1'.  And tb= tin 

bunttx 10 inttintcd c 3n, 

cu a ;yng ra r  #. 	t n 13otootion 

The output of 03 apj a ro v bcn an error ("On) oco ro . in the 

thanthl suspected to in tin oyne. cbnnol, an trigs 1M1 thiob 

tcatec the Output pu'co with The r dth of r2 fro. chhua the Do. 

of orrore of the c3uopoete4 cyn . pu1 c in n2 fz t e to co ntod by ti p 

"counter to ft - 1". 	If iii orroro arc dotoctod in r oucecooivo 

frct,s fros tit fi ct error pul.o , a pulno ap 3ra at tin output of G7 

and indicatee indict 	 the erronciou e1ync. he tlemutor to nV - I" la rccet 

and pI2 eldch is providedto inchoate tin cotabla2n.zt of ate. to 

also rcoot and tin 2unt#nj Lo otarted azin. oovor, if tin orroro 

of the aync. pulse are lone then DI 9 it is eoouricd that oyrc. pul.o .a 

, cidcxrt'ly loot end the from a ertian In erect. Thcrcfose, the 

"counter to at 4" to react by the t Uin ode of tin output of :'i to 

provont tier ac 	at1ou OX tho oounto of orro , 

Ao for tin rataxy teuico, Rare on f'"o c=lc o of a 

M M. of bites, a 	notoctri4ive delay lire night be s oro 

oconaicol than a ohift shift reinter. But a chiCt rioter r.Cht be 

converictnt for the eonfirzition of the cyuc. or the detootion of t ie  

loot iync., 01.nco the tomcat of tic n 	y can be co 	uoui 1y road 

in parallel. ThAc is also uocfu3, nben tin gync a pule to eoml to& 
of ceveral bite, to detect the pattern at tea input of the iory d-vtoo 

6.3 	!c 	a 	nc. rraoev 	 Otte 	 6 4~ 
In the oyotca nntLoned abnvo the ttho rcquizod or oyaa,. 
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do ,e o on Ii ioirj "1" cuccoo , In tho C h].E nA1#'3 o ocp o~,nc, C 1 .o1. • 

0 to &t Vo ti D' ticto^ . pi'oF,tioo Of 'I.} o1:, "' 1̂. 

Sir= tit, p3tm t1$ l dioturx, ''its ctb1io Irnt of qy3 o. 

to 11.. x,1, if thia jritt 	to v altorc . to the g 	rn 11 ..1O of 
t 	ti .tC OIIc, CUCC as ort r. ^nt (?i,C. 6.3) ~.0 OIOtO tha t O 

rd  rod for c ro ith 	o docc in $/IV r ttoo 

In ti 	crt 'r. 1Ofl t I" C1CC3c&) 4 tl= in a 
ohanI, 'p1" r p; crn . t t cn of ccsh cio2 y lino cn ca a rooalc a 

pulco apparc at :7 t33 Cl , 	pulco it invortod ty tl itzcrt I 
ttx .ft i "1" 1.n L ii1bit'".:.d at to C2. 	ao ix 'or tioi. pa1oco t10 

vAtarad s d 	r-it tho cym* p o of tI ipto t03. Co=raUy 

rte,. a (A) '.-1q7 its to alto' do g tto!'11 I I _ _ .. l to I I - 10 trit 

n 	n C^c:ircz t-a c; rioa to "gym cottbUto1tctn bra + 1) S'rccx3, 

In tho coo :t t rxy:o . pu1u, '. r* - ~ . 	o 13 . cam. or to 

crronoow.) jam. c to e1co trod tecto ciicr. 
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EOY=7S hG ~. lr i , r CO TB  

7.1 ^0+ 	CodtpI 

1o* 	tbo Ct to b tz itttc4 ox'a ,taros on an onUco  

ppr or M c4tc tc. Zf t " pc 10 trio n pot X13 rc .T~,'x, lad 

at o cot7tant i c1+ct' g c, aatpu # o f tit rooetvcs' (a tapo rca 

t70a1d Oa ecPt-nd to tint oz a fi d or aOIZta13t 1at:» OtO c'rsr..21. 

- bi1.Y `N4i 	on -he t natzro +\sttu~ in J. en 4.L3, tberotrouLd bo L o 

rca frctic t fc oyz . ctaojt for an aa ato c oc!a I.`' :. 	ro i if 
th. typo v r 4 ivon th c variablo volo etty , but in a pt<~ xc;t3c ll~t 
con oUc r.. .: 	in tnc110 a oti vari;kbla rata clod:,. c ,a bo 
&t:nc1 that caul cl cuao:3 t,1e3U iz ccrt t vio to or cc:.~T  
the vor i enattrij $zoa tw t Wo rCOr. i_cr O ', if tiiO ° cal Ot Q a; 
t'~ o trz vary a =n4am jCCOC3 'horn roula no to r 	iot a c:orj to 

2ro1ict vith oct -ix y tt paottion of n oflcr_. i. 

for t Prsi ly v .; .ablc rate ctitcly crtw. can bo 
tchtvea only t 	rn.in-'s cn ao c..suo itiy only by a rc1otion in 
ol a p tt. For cr ch n c 	y tbo cam. cr or to co i CIi an  

err 	a ndittr =bc. :fir a 	poinj to r tape drlv,cn c;i- 
t; nt velodity, but atop?nd ►t ran2cxti ttQCzi for ron2ai 

3zvnla, oo.frco ones ! u d oai to bo to ccoeo y In t sr to 

eotn'1i.oh tbo car pith. cortiy. 

7„2 can. -'P-frog co 	(ISO 20) 

o oneodi.zrj in a lint of I'-tiploo CO + tOCOn tit orr 

o, j' foiwd from  on cob cmr1 £o ove b amber d f1'ozo in at 

lociot one ameba - fron art v 	in tho co& dtetton j . if tha 

r0o0 ivvr Otaaa to dceo-'.a r. n it to o=pt of oncunn#cc,, on it 

f) 
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rslc yo 1oo o +fit: r an ;I-tu o (ca.9o) rich. in not one ofth cow Ia 

tt-C lint, After at nont :7 = 't iit `coo, o rd ;t tont Iii falno ti 

oho, tb rocoivcr Sint to correct o broni n.  

rriplo 	17 = 5 1 a lit of oix 'S-tvlcna 

01000 	01110 

01100 	01011 

01010 	01111 

Thin ozc odi ; naa a  

0.48 

Daibxict, 0olr bo Vo don -a -rich found th a ii' back on 
th3 ro. of cc a r1ic a e 	-1r'a oncodin; mj contain, ions on 
oL Lifio7tton in aivcn by 

Pro= (7.1) a rcG n 	at la.:o t . 	no 1 2 ^,/fit in nDc cwr) 

a COOO Ono .tI Q d.X 	uplc. 

7.21 Ind z of com- f c r 

Tkm• oo3oa Cho" wr Ovc lcip diowjrcoo in at loot p 	ticmZ) 

♦ i 	(.! i1P 	tf i 	y - i riy ti 	nt i~ y i 	tit iti t 	• ► 	'F 1 tMy 

boa boon chorn t t p i rcc.oco at 1c nt p pori xto3 t*th o ED,. 

of condo r 'do. Ac an cniIop o diotiozr ry con biid.n 256 ardo bin bcoa 
obtiiz 	1tm p = 34. ".oca :.o of the ratb~r lot correlation bx' on 
try overly * w4 oodo vrd of tl c e cod , cyno . con be ob ncO 9n.t o 

pidly even at the threnhol4 o 	ltQ..uioo condittono, Alan it +roan 

found that over a conti uour aban_:ol it could be ncoaorary O uCO o 

ocancnoo of a xorzimtaly 16 cycibolo on a prof3z to each cord to 
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cciiovo c no. 'iit1 't ? 255-=rd 	 o rrpi21r c Lt jz3""Jitlo 

c - oo c7= * r tbOcO cc,ittco th xxx cozio.itty 

at o raea vcr* t'.oJ1 tro. voition r.13t. bo ob vmi 	ltszr In 

or&r to obtiln 	1z tb t4rd a t 	• Ziit tb.ro oro r.. tuntiozo is 

t, 	as lc4ot31 rcocivc +cam. ploz it v La a 	prico to j ior p.ozo 

id 	j 	1.ctZicit t;, n At +cam bo ccicvd t 11cat  

txry Ott: . per c slat in 	to e 10 L y 02 t fir-.. 	. 

;*o coC c, ,pc i'c t 	io:4On modo a,,  

f:oro t 00 -+ r1Qt.c3 1JJ t;:~ = . to .tb a t ,fit r 	li 
L1ortc3fly soxo. tar s.. tan c1 to b2t1z1 coc cx.z t1 ca 

in t7 iel 	- µ 	. T Qc? '+or 	V3c., b 111 

C *. ma'3 L1 	V m 	C o z 1 cIttntLO:i. rw ' s~. • o coQco 'rho  

Cam" £a crO t 	1X On Qi1t to 	',.. o 0 OZ tia11,7 C!th fl. _.112- N. 

WA MME 

TS a cot of ZeoIo cow #,a to bo ort o1 o e.: co.. d . 

t con `n 2 cJLbo10 L.a s, thoo aro ? vjWLnt.. a3.o ui 	..Cb 

tho rDra ry bo at of or t + I 	• I lovol.. tdb o bv1 10 c9 

ration. 	Qocas 

19 a j rttoi r arrxi pheor u1aoa o 	Ac1 Q t.'L 

.'fin rte. i to pcz oiblo to co Ot cr oiuoi&iI coric at 

hT~2~ 9  

7icnt iotzoxtn; ti'i t to (;tvt ci1, pzovl.b tv 

a ra r plo of n j 	) bccziuo ovorar ix ova 	rsr  

 (v --P i,-t Z, _- 

h 
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w 
3 o foutvo tizi cc iapiod by the e-mmaX .o 	c(s ot2 } a o 

taco infIi4to os totica 	th n. 	 { 

lnathc r ototeriotic 02 tbh o Ila rrs1 coda coto fi=t 

tha i oIi c0 om o of ta clot? 	Qu' uto Cro r 3t 3I& r o Ind 	cnt. 

7.32 Co~tritctton ofrI.r. 	gMbgroa 1 oo&.n r 	ri  nrro ■ r 	r. w 	 - 	 • 

coodo v3rco tic orthopna1 t ' th :-). of iyratiicci 

poc.tiot In thtcb tIxy ox'o oIhi1ir cuio the ':a. In thiob thcrj ozo 

co 'rt2cz or 	 _ e 
L= t 

A olio bit of 9a o tton try 1x cart by ca1eot1 ; f a 

cot of to crthaocoi coo tor10 of ,yo oycbo2o cc 

! 	4 

0 

o bito t at bQ cant by u i.rj tte ct&o o;1 et 

00(10 

0 1 0 1 

0)11 

0110 	 - 

It oboa11 to rteto1 tInt tic r,t can is conctucto b y 

o ' 	.c3 tho cot for oio bit botihorlmaz :i1Ij and vcz1ac31]j. ¶ t: 

Iavc ri bt 'fit ctu ro I4 fiUc by to os . 	a of thacia tor-,'a . 

prove that the cotruz,tton to 	on or h ;ro l coo o 

cot of C3Ch otYp, caua that oucb n oenat'.&Q or ca £ter 1i tit.:. 

n for It + I bU3* otorIxr; tth 2 1cxta voUc1i. pion n ga t 

of 2 + 9 corn i. c~ acct all o2oCpxrl, c o t e tt oaci vat In 
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t 	o 	tI CtZ&J Loris o it r, tin u,,), r hz3£ o2 t !t tonc~Lo io 

in t3 C0pU1Dout of tbo i0V7ex l23-L. 2O each pQtr 02 coL o in Cm 

2 cotID C0 tlrrJ 0. 11 r ovnbolC"co it bJ Qiook!$ior ouc,. 

tonco, tI act to ortho on ii. 

7.~4 I3tortht, pn . tNpo (or 1ocf ~ailc*c Coo) 

Tho cot e3• aro co mm bocawc tho 0or2!elotion betvocn amt 

tvc coo vor ,o to either sro or cL a 0 one, i.e., tI 	. of 

po tttozz in i hich cor~^caaon4 Y a, ziboia of t coCoor410 c2 V1 © tnio 

+aro Ci2forent to oitt F"/2 or .'. (i oo codc.o a4 1OO to ooiot for 

oU £7 z 	Sir o.i1 Y>,a oxl to C0O3±fl 2N CD ). 	r" 

2hoi ocn by jpicitod IV titd.n;; a cot ffi or 	 on i ooeo 

and c&tt to it tiro Cikc3t3 of each mrQ. A bort1oorii cob far 

bitz, ry bi Co m ctoe 2rcca to proco 1in3 ort o. p1 code or 2 bit . 

	

0000 	1 1 1 1 

	

0101 	1 01 0 

	

0011 	1 1 00 

	

° 01 1 0 	1 001 
T 

One caVcizea o Eor cc oaontç3 orthD ,o ml oot to tInt it 

rc '.r'ozonbif o ziiy Upnboio per coib' Didr :Nua, pile M 

'c .zo to trcntt to occ i:o. of bi t/ooc. to out In IMU. &Im y 

the cvcrc zo Pis aoo,j o21 the cotloo in a oo C oz 2' r o to -lz i Qcro 

ore eta o~.1(2 i) i 	pica. ';fir p i 	,r  

r xd coro fox'c 3. th r o :. 

tio ao o C*rmlm ion to 	2 	_ 

iO o2 ortheortii codce ho ecit .1 CO- of ccoo M ate. 
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111c7,r t1i.o Dorn tmt ti' L u tin, aL?'U.1 t z 'o ccro czi; 

I^ ► cl1 t Fro pa In t2 c rrtor r 	Io *a1c t 3 w 

7.5 J1f ooI i oir3c 0040  

o to tln cccoc calf o, h anisixr x oio t y is to 
oolcot t i otio y froi tba cc 	froc diotsc yr, with 4 2rcU 

C?10r C OCt1D pro re • At 1cr G/V ra .co p is 4o4ro« d to 't to 
.1r a on n1lo tt to co&c3 bo r o m-o ro 	t to coovo 't a 
dc,i=O er r c?raatioc . Or t io ca2rao dioi&zcj con bo 

cob ctc fa a ciot1airi ticb pco c tbo caz orra  

~.,co ct1nj cixbl+t1. 	CL o tho 	corrcti j rrcct&oo cas a 
#: t.r oodo UrO UrZIfLbctOd t7 a op 3. c^r. tatioi of tin i#i .oj c' . 
or by a p t~ti•m of tho 1t axi ,nth o, 10 of o c cots 	6, tbo 
coo can bo 	cc-► roo b7 	oratz + .fir opo atlon or o a  

oozbition oo of is operctioo . Dit covarai c a itf of my b-- 
upon tho calf oyno. co:1oa 

I • ¶a► cxpcota or 	So ncxa3 	to 
obttn oync. mot bo a11. 

2, 	a crx probabilttr In th 	* Dutton 
r°.r3ttot be irrrCCI2tt a r 1 . docx'co 
In t ioxtion rata du:, to tho cdttbza of 
calf one . po,ortioa. 

3. i r nno.y thoa16 ho in ozccd, £br piac,:s 
of c rncs 

Th a 11r1ttIoa c3C to io to that colt-' 3. io i t 

prac Llea..bo • ciaa 4.. cb oa zfcca 	ft iJ'ocir Acrd care CO c 1 OIU x7 - J V 

bito 02 ititc 1 o airzo (cc oorcia; to 3) a ro 	ao .o to be 

cdaotl ' facilita t ? tha c, nc.occi' a , 't to a btto zurt cozroopot  



11 

owl 5 tw 

to n btb of t2t irL!orm tion. Om them Cl 1t) CJI' .U3 bitD 

QV3LJ.3 1:' to C3 i th3 O,. L 2tJP-mtt0*1rIt 0T 01330 $L? 0t1OII 

t Dma tt tb4 t !gnc'hr-oowun oa^-Or pmt JJJt , 10 3t r c-a ' zit 

C0i U0'El$sJ. , to t fO c tton rct _o i o 1030 than ' Z w ocatb10 rth t7ac 

o +iu1 of t :J cc3 ' ratio a$tcr cy 	4bt iw x1. 	aiQ 

d1f:crc~-o~ bQt Jf to OSnO • cZ4 WO ImTer ation into Z 0 avnfi3 a to 

at t ob it to t uto13 poatb10 to oon 	. 3.x orai a 	 t 

vio1att ,ctry of t bt.c pzinoi1ao of itfcrs t.on terry. A g 

to utIU 0 oo of tli o .;'3 o. e . eit r fo orthocrn3i ao3 10 

iaa 	~ x ss Ir - 

7,551 	1% AUbO d as ortt3-cml 00C3 S` t:--It co_toti& of a 

uono o:' p4oc, of ca ttoii '/ 1 and c om=t +?a a3, -ro r1itido. T"z. 

t 1 9 

1.1-11 

Mat oi +eon oio t for all valuco of IT cm 	.10 

op cat by 30rvit tint, 	A Soon ! 2I7 2 ztJ. v000 

ra73 ro)T000nt to c rdo of an oIooil eotlo than 3 } o tho 

co p poroa tat w±tt '  2r + 't 

r1:ro :n cm 	A A 	(7*3 ) 

l ni c:.x t -.q to titizr.:, t; rc1a^t - to I'to of A tv «viva o tito 

.I to bj t'a. 
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^ o codao ero rotcred to cxc b.mry coca for o vtc jo 

rcr,ono. XtO it l cad of J 03 otoo2thocoio 13 

.,^tr A* cor .c4r ; of one ran aeroo, the convantto 	btnar iitbo1o. 

Uhr,i 3 1.n thr r. of th0 t1 o eer'reporn abo10 of 

the .nth any) jth r=,do co n 	'r 4 9 cu 1 11, .#.e Cox 	o :,.>r  

roz' a civen ra1uo cr.'s' fl a 2 tbazv ores ire t t ., 

diVero t or'thpuZ ce&o. aiffcrcm~`x̀  3 3ztora of thto c]ceo co 

tbm auotod cec .n^, to ' ctr crnc. 	p tico on t critcrio # 

that ter o 	oro2aU*  t t en c' out of po r, c oc 

rocc2vc1 oc oa y Of t pocz ib10 ico a is oe to uni .'cTt31y 

F+ :r s s 	v • N 	q+ 	f 	• 	➢ at 	E, w sG+i 	s 	fa! 	 .,sue ♦ 	er 

or'ac r'r,azt tta D # $l2 wordo y be t = ttc4 in cuc a rnq t C tko 

un qt Dec t&tb Pxiib i.1cttj, Coxruent1 it io the 

Cz = volt2^ of tbio r4 t t .o to  t be eir$cod w c,  

th u. a cc A03 2oz c ho to +cvcr'31p *2 to c1c 	it to 

6ceiz'o t: it 

I IIL 	I N N 	I .~ 

- L e. & 
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7.52 	 d 	n co 

	

Odro1d 	a biny ozodin 	..00Sztca brj u ,t t t 

rear ► cL' thicla .form tho coio c 	• It vLU bo o oc vc& tt to 

owralatlrn bot7co n a j t70 .ro to u trd b,,, ark rrbttrcij 

pezuttioa or •ci1rgrnttionott c 	at J. Ezt 

a = ° , °(z. 	iKN j b = I~~ ~  	i pN 
aro`irzo codo r s4o of  A, it to Qvi goat tt tha cx 	uon botm..o 

4 	- 	o(r 	1¼, 13K~ ► - ,IAN q4iJ r, 	, 
in :or c1, v ẑ r2azt ncc CIO pt a a4a 4t!i 0000at t"= - o 

tnt oII' ^ea* 'hu+ YCWo to a I=C,,o o]coo of cl -acnt ri op- tioro 
f 

orsAwle-llc--TOit tnr3rIantaa 	ca0 Ito o: tsintfioVia, i 

colon a to cs .,.x cd .a r. cc _ roult In qu.tto 1 2 or t cow 

fr= tho oyuo. A, " o vie. in tix, ooict1 two €2 o o;c i 

Qsa 	ro to amot 	oath otrottow 0. AOh olz. i too rote. ioo 

t' o ooro1a UO-1 	avg' to s ~ t to z'ot 	0 co, to 

r i at ~ialti1 j 	L7 CrnU of 'ha co4.o c t o a s c1k- 
ront z -.:.vino c't ,,ozxoi. .io opcticn, tcoevci, cm-;fit& nt1 ctIa  

r tothz, thovo notcdrncD 	oarontioE. 

Uu000 tx, crtori coo A cmd ocontattiirij t 

c70Dc' q ,^o ttto1y, ax Z E 	to oI34 ana 	tz7ott° iropc 	tL t 

crcojooinj b o ' z oi. ccto:i (-I) to ouch tit z.i >c +cr4 '(-3 

cue a .: 't 	• :3 n coarc!t for co z,tiacc1on  

a44 
- - oJ (79 

A to ci Tt 	trL cn1 I to o `. LIX rlttiz. 247o 43 ac2Fes: oro 

cl r -+ I 	- I *  
ro'oc nt t In vtii ro- o2 "?_ c. 1̀ ,—,i li ' 3'I 



0.# 54 I.. 

corotdor Syr to orit.r ro; a of (7.4 ), vi o. `u I it k , ae'z p 	M P~ 

7 	 ' QMI QMz _ ~ 

	

. Vbzm it K u. thcz o t ro 	ro ccrt3in1,y orfi 
due to the a 	oIit, of t rite of IL 

o.a * x(7.4) c. 	bo tirittan co 
  I°l 1 	b12 - - 	, b/N 

Axe - 	 ..(7.5~ 

amtto ro .' of (7,) Am 
0 

	

04 1-k I , °( b[^ , , - 	' °4' -'k iv 

vhi c t ore tl» ortt a o . i2 i f ; v t to the ort! 'L' n3.tty of tbo 

ro of 1i. it an Impec Lon o {7.4) oixi (7.5) q .41-a$ rcvc lLj, 

'ere ro Mato 4 .ctirct vir of AA-1 for rb.oi both i z 3 rz 1 n - ix. 

I rco ciU rci cl& t z 1l ero t utu lU3J ort1onL 

ih!o comtjmwtlon C,- (A = n) u((A z n)) Ic tWn a 

biort 	i **do In c4 rb. tho Uoiinj rrprozont atipio1 word: 

	

tOr ali bInzy orthoco 	dictioric2 ca ntnird.rz I7 

or o note t 	-Z )C 2-' = o o1 t t , oiz tc ] codex h Ut r." ! a v luo 

for n = 4, 5 9 6, 7 (z o rueh co c an oziot `or vauco of u <4),  they 

c n bo Obtni nc2 for cli ic2rrx' n bj roe 	ion. two no c:x.11cr 

dietiary of aotn 20 Q 256 wo rdo can he £mod t tbio mcttol, 
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k lc 

Thc c wc2co cx'c of ' 1^o foz 	 k 
CmCT r*T 

T1 a R24c ue .ratcj fro- in in tk 	nc' iZb 	ortbQd c rliez' 
?. }~ a> 3 the p cdu t 1rltctoo tInt c .c i cobz n of ii; io is iitip iod 

tV no 	on1irj o pax rt Of -tu, .o Cr7, ho c3tz D4 io tb3t 
orvw om l coda given a lior (7.2). 2'h r it rcrzirz only to hot tho 
t•tup1co C1 :cod to obtain tbo inci tod v3huco o P::. 

U16, 	p16 * 2 
c16 	- 	)l-11 ?1-I-I-,-1 ! -II - i -i-l. 	 / 

5?. p32 6 

- 3 2.. 	-f 1 	► -I -1 	-I 	I - I t -1 (-I i ► I ►-I ►1-! 1-I-ll!) 
-i -I -I -/ 

$6 	2 

32 	 6 ,-cb1o?.t 
64 	 14 

7.1) 	ricczJ ttao con -actin of cci?oo rte to 

4 	t m of ii eM tI 	luco of pri ottic tty to . to cats, £r 
12, 

s 	 c ► cto l t; 	Clio t wpb co 	Imo. cefupzo 
otio, I a proo Oiu*l 2 into moo. *.o ob r~° ll o t b €~ 

1r, c r r c .0 neo# 1VQVODf c. cs o o ogu~. to  
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coC cro oblo to trrc it $aorztlon tht arg ch ; In 
.caio tionc.yotoi, a otnten. it tii1 oortir1, Coto not op 

to 'moo P•ri 0QttOfl0O. 

Cott; of emo tion irto Coto Of ocuonco oxotoi'ico1 
by i t c O'cirz 3Ation cocG4aiento hio t.. 0 oaf :that c' mac: a i tt 

crz r p ob b tco of t coot of o3nItr ,, the Ott for a fl=cd 
rate of 	:~ion. If t o t4ce a ttc 1 	bit is ; cccz. 
the tom. o2 bit c yer co 10 :ar 2 to n, te t 	zicziozi rato to 

= 4 5- 	t') affective t ::£ 1dth to 	~~S for ~. 
ort craI caCeo L1.' 	~ C/S - far r f7ior''i AoZ*' 	cST'r-co,r 

If five bite of inzetioi r xo to to cent 'ii tz a r-w a 

error° 	babillV of #t~"3* the uCO a' a bi-o Ojo7ZA. coo tor2 c .i 

wico 3v s 	 4t̀  -3 	
s1 ' 

mkr that Mul=d for oirLtir partcgri2oo ctti ith.btt 

dotcctZon. If 10 bite o to bo eoz 	.tb the o c~I cr 	l 
probtbiUit ', bi or'thajo m1 o I l raduco tI z ratio rccjutro 

of at ctcodir 'tart 5 8b. 	hoZmral eo oo are vc r nee rly a3 
effective co bitheoi cam for 'v >5but require taco cc 

dch  
k 

h ta3r rc rs te to bD !on in tte tx vaattiatton C' 

co2ce ti cam oyrotc1 proptice, 	o A U1t? obU n 

clth b - t , aI coo tcri to inf1tc fio, Imo, C?+it trIa :7::Zr 

be q$t 0 E ctico1 cet [ for cc ovi neif o c rontcelon. 



TLPZI  

L9 	on 

tat c (t) bay cxr VVC1011 t rofoa cmd A to l 	tcz tcorr 

a afiltor iici to citcifito n (t) 10 1, b 10 1n to n, 
one vtth ii:a7a1co rconm 	U _ k'o(/-t) 	(A - ) 

f4icrsv IT c tF are Q bid  

a rfor Cczoyion c tb c to 	i1tLr 

f'~S C -cz-) e '~ 

J~ 

 

z  ~ 

 

(ti) en 	d 

vit di *an (A44) #aka 

(-3) 

omopt brapezoib1c Iitiao c -1 c2 y la0tO of t i 

ibn, K d tbo tntfo 	rcIon of o c tc1 fi1tr is 	k- 

t 	cvr3u;tto or  tic ojoctrv.i 0te ttz of 1 to thic It 

torat .:r . r'or thio rc on o t d fi1t= to o£-ton c-11e u 

C34t]3z.tC tilfi►' w 
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These amt cequence of n.zbcro i kvi. cc k _ 1 
cn pOzrnOOifl3 tho auto cori tion function 

t=t 	 ~-k s. 
The only knOrn co3utloirn oro oounoo of 3.or h pi 

= 	1 , 1-, 3, Li, 6, "1, 1 I~ 12. 

G~- -P 	—   

it 	= N 	c.rC 

N-4 N 

N-, N 
	

N 	N 	
Ar 

ice► 

rJ 

tt 

Unco 	xi to an tntcCcr 'ia cut have J o porfect oro 

(oc&t 11 = 2), cr the it rcr codoo of ovon 1c nth 	bo a 

prf£ot oro.  

It hn bocr vcrW.od that tore to no 1 rkcr coo 

of 1o> 	iC, '" to 1mvco D 1* 36, 64, 64 an the only pooh 

b$itt c^ i br n<100,  ' ab to about tho Xthitirj longth 1"or 

pr ottc 1 uofuln o 

1, 
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C 	t :J A!111IO-1 	 i T71Q l 

to o4Z nicator, c 1 ota a r-ndn 1 

It't1O is 	1g O1Ation t 	.'fir cn 1 ,QQUDc to  tho 

pro rt1tty c2pztr ocnotct3 of 24 car te (rQ . 4 .) vein 

u .t ply the i aain oiCnil b i cze1 of tho stored or 3oe3Uy 

rie atol rop1ien - of tho p000ihic tr natt d Loci. , intcyato  

over to 	 -1o1or 1nt,ry i1 md are s icd at tie or . o tiiio 

o. cha out a3 tho 1zt1 corrulator, cñ cc c r _ro o to .to 

ti C'orQ X+c. , 	 1 

 ,  

to tho r3eo1ved 	,i1, cx.-A !: (f) to tlx Channel 	!1-2 ). 

the? worio vs u a priort a.0 oqt U 1iii1 	to be tr. 	rlttoi 

vAtb o,1r1 0ztT. ; i.e., £3(,t) ,oa i " ) a.-1 

tRio conttbi1 robzbility tI rt so oez t * aivon t1t 	o reev&uc2 9 

in 	►oz*tio21 to tho 	tcr.1 of tin +ut ut of the hth 
L 

f
kT 

X 	 fr 	(A) 
6 

2h3 &t,c9,s ou d i1co 't3 ezi O: i tC O cU the  

a tt uto c-.t coleeta the % :vcfora 4(4) co c o z~ri.oj to c 	:a 

cermlator cutut. 	is Ru c z co cziz Ut el1IooJ detQction 

be aimto uco the probability of crior c bon all t o  

of ;mia ore c + 	]r Uo1y cn eotoin oR'tl e r~ cam. 



 Jr 
LI 

FIG A-1 

FIG A-2 

—o 

_~ 

---o 

FIG - A-3 

1 ODuLAr-
-ou 
0, n 

✓'2 S..n w t 

5a''. scams,p`-, 

FIG- A-[y  

Spam pis: 



Yn c cr to tic i.cvo I". prob bility of c ro!•, t. cro3z-

ao'rolation cocIlUiont a ,; oil ptx, of t- o do ch=Ad be r=do ao t 

1c7 cto poamibla. 

[fkfhTj) 

2ho ioot p crib vluo off' P to - 1. i. nor, `''moo 

In o 	.; cn L:.)a o2 tart trcto In ' so cwt to to (n 1) or (2A 2 

In thto o4:3o s if *1 W _ -7t2fr)j f1~ --ond the uOr1c crc C'.'1±1..l to ;,)O 

a nt1.po of . If oil 10 aro core thh cot of cxor&, to then 031d to be 
J 

Xoc oZ tro btto aS ingor n ton am t. 	t 

Col.,.Jc 	O O;z a oc t of 4 bincy wdo ..or&i . ¶io cat to 

Oi l einoa tho t-ao o.7ita: ,t 4 n I and I,. ai4 it la ctoUy 

vc ri2'tx 'ham t 

err tz,dtalcttlon of - ; kFY by r 	 rhea die tor 
to c_ .t .1 icuol is cquivalont to oa Unto r ulattcn of the o is 

by +1 0o rand ~4'o. 

w the soceivor9 the rowdy ai 2 its dcmu1ct1 or2 fed 

to 4 co rro toto ro • Only the l+.f-- ca. 'l nto of to Uuatso la c'3 7th, 

In (11c.. -4.I» 4etuz l taio cOE pOvo cont:dmd at a f'rcq=fit of 
2trr coc* is olir4r2 tcd bj the int ator provldo 	to a r: altl.:lo 

r ro n Is the ::a. of bI_q/ orc]. 
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20ca the code vo rde =r0 ortooml, the out tt of 
ill owrvit to o, axcc?t th one awrespoz rj to the cOri cent, are 

zero in t Io atoeec, of not. IS thin t--ro cot t o Ica, th -o. z► 
fr; c oat t of Qo ith corrola't , r ould be prop rtio l to 

It ohoul" be noted t::zt caltiplicatian of t10 adiitivt 
r :a: 

 

by to loc 11y Can:-r ;str► =rd i (3rbi iri 1f by + I cz —1) 

dodo not oltc;r ito ; tite iO3tOttifltLoi eirzo it two rat 
alt; tea lot orderditit, ution, nor doc it rerici the, 
carrto~1. 

In Ce.af.. a]. i if ii bite arc tiittedas one or1, ti u 
in 	 tiv It3u in M. The ifi{` "•r.L ". V 1n!5 	 filter Xe 

a r~ to produce as (Itten :atLon of 1/n. i7ra ter, a.I; -ni till 

P OACC 	crAtYvt sit tim . ' ol; a ( `) -* t providaz the * - ° Is a 

rittt=,lo of 72_ . 

m 
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=rt rOLuT-ar3Z. .-Itb lixi' =dulation i4ed bcc! loLo jroducc 

Owec V=Cb brvo two 1oveL uut000roiatlo £uzato -3. i ti ej.atea 

baa 1eiijtb n and %be ctxlc ic oT corarinl lzjjb, 2-p , tiz laver 1tvl 

t4ll be - 	 ). Jms a set of 	 eo&o 4tL u.  
2 -) 

e.1ivo pij n be coaetruotea IV taking, all abttte&i r4pI~cnj ioC mu  

Xeth ciMt l,e;2a ter smuencess e* -w it a set of aevem ode 

wrJo cm be 	ratei b tnjrr jI oai i.blo 	C 	O 

oia a 5 eta, c cLt reo ea v4th linear loio. ¶o eixti code 

In tbio fIr;. is the t veotr (DC). The pij tz1o; eil aiib3. 

110100* 

1110100 

0111010 

0011101 	 -')  

100111 0 	 L 

0100111 

I Cl u 0 1 

2iitt riateie can bo good to 	zit c '2Ojt1 e--J 

brton1 codes quito 	 if a rn is tidL to rvezj 

word 02 V1.0 Get of 	(Ia).. W:I to mac 0 vctor, 0 to o9 elCilb  

rtbocii1 oo& vor13 20 Obtolned. PI tii to c lcrteü aLt ut 

of t1, c&t't rdiete , the cccnpieactnzr orthonai code sot Is  



01 1 01 001 

01 1 1 01 :0 
oode cot 

001 1 1 of 0 

0001 1 1 01 

01001110 

00100111 

01 01 001 1 

00000000 

.a cxlo 03f. D? ao1 resod to r 	I. oa' b1to, :te: 

ttt txLo to not tbo c=a cot t t td in t '.'1•1i 

20 & otr~ito Lam:, oloj n y o~ft ro;;iatcir oowoc c bo 
t z c 1, concLr ttx o^ th ri . of t o oeciuwnoo 1001 to to bar traicttcü 
by a birt1o onl cado aouio. 2 io lot 41.t to ice. 	S~ttc8 
1r-- iat,ly, tiI ..o t io di,Ctt C Gl a o ids i s 	at to loft Into do 
ro at of (f .5'ii), cbiob to co to circulate, ai1 t b e wiplc nt1 
out; ut d3to of the chi.t r;-3 r, are tnrIttod. hu to Ojolo L._ 
ttXiittd ocquoico 10 11100010, ono of tba rondo In th abovo cat. 
If th , . 	dit 1â4 on a ocro, # erica p3 i ntc catgut rirjit3 of 

ti, ohift reto for rould fro been trait tad, floic, cc 'b pc ,o iblo 
oc ^L__nttoi. of four bi ,.y d# .to would ro .~.rcato a difforc t t.czd in 
t...1 Cat. 



n_z Ij LQULit_ L'f 

i. 	YJiohtu n, A. V. 	'"A conti?lb utton to ii:) 09 

prob1cz oZ coizdcatLon t .oz' , 

J 	tb. JnI1. .pi; 	11. 

2. 	1cr, R. 11. 	 *Cro*p Synabronlulto o 	IJt I 
yatJ', In "C. unictioz 

1. eon, 	Acat10 Pra t I., 

Plew Tcrkp1~.Y. pp. 273-2871 19, 
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