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ABSTRACT
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IR Convenbiom.ll,;, bm m'al‘a:.;pli n a perfom ﬁ. ‘.:nr Teeurs 's.elv ‘
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L h the fe*\resr- possiole e.ﬁal‘bions and su'br.mcumns » end hem:'a in -riﬁ:i:tmm'
i ey ‘ uim.,,, 'bur. rhere a.«:is*c.s “the sianii’ic&nt raue.ﬂm slon ’aiw.u 'i.h:La {!..s..BCl...;...iCl
not conc'=mea 1r1.th radminc, the number of e quir@d sh_..i.“"", nor 1'1-. p:ifgib;.e‘
I iln'terplay of smf‘cmg aci'.io.z I-Ti‘h.l aé’.é‘iticn an& swhra.c r.ion.__'_ ‘ « N

: 'Iha t-he coefﬂciem'.s a.umit t.:ree Va.lLe introduces, per sa, a0 sc,. mu.; _
deglgn preble.ﬂ, -for 'c.he &ssccie.olon of s:l.gn Tb'i"\’.'-h amr coefpicient or w.t:l. the
BN ezr"lre mltipl.u.er itsell, corresponﬂ.s simply to a .selecuion betfnem &az-.:mg ‘

; ‘ﬂm,u‘_,hou‘c th:ua discussion tue nmltiplier is considered %0 be an. inwror -
Th:.s :Ls éone ""victly for nota' icna.l convenience. It :ls mt inccgsvssczt'ﬁ-ah

a_..cl su’owacu:x_nh.:, éuring the 'mltipllcq'bion proceoa. . ‘- : L _ -




, o : mi‘t‘.w.LJ this d.i.,cua‘sa.d:;?"‘iﬁ r‘onéernéfi wit non-n.._,..»ive integar

- Té?'fi'»tul s Jliers !. ami B wb..s.ch a.re c.f—'u.merl ’m Fig. L in uc::ms of n‘-.a. Gigi. s ”‘i '
L‘Msmd _coeff‘icienu., bl_ cmfi whic L'are- rest.cictaa. to lie In c.hu emib ted Idu‘ffcc P

s *t.henc th Izi\,heat iudq'ed dlgi’ and thn_ 'Lwo higl.us‘. inda;a.ea cow!':.’lcitmi_:g},:_gre‘. - %

EEEE R rc.stm.ci‘.orl ,_a' heir valuos a ghow _; S
; ' sy LI .\-i._l s -

_ Siuce he sets o co\,ff.;.c:t...nts wnich é.e:t*.f,:a jstis) :.::meger.; o2 equald. n.:xgni- _
S tudu. end. o;ppo*'i“ae sl sxe. rele.tﬂr} to ecch other simply by th= .z.m'us:sj ep o L I

LLT | the si@a of the !GII"?’C‘.‘COQ, ) _...ous of e.,c.nﬂ‘—“al.i.ty o aypl 1eatic 2 s ovcas iox.ea
Al by TESTr Loi..mg 'rLe a.f'gumnt ._nz.vially to nOn-nEaEt *vc vul'G:uﬂ >3 onk since.

_the. 1um Lg index a is albitraw, the 1'ang,e res’crici:io.m also cos: on no

S lo g m. fc:acralluy.r

ey . ‘ _:“.4 K . .
co = Ultimtely, i‘or each of 'the thre representetlons, the liwiting index o
L0 Ywillobe relsted to the num‘oer of digits 'hy which the sigaed r:u..:c:-nliﬂr is
“f defined, snd the &% will be ‘76lated to the. nom-siga milsiplier diglte; vith

r

i i "
o the a-”)parent vacancy .’u_:x_ .,hc ﬂ.i@.t &, =0 be:.ng £illed by the ,-5@ of i._e P
P mﬂ.‘tiplier. S e : R
! \ .. o 3 .— . . .‘
P : - 1
e e 1
i W !
i s ) .
. 0 . ;
Yy ‘%‘;‘ .
Lo e :
E ! i ;
L . B
to- 7 : B b
L : |
. 4
:‘ ] ’, ":
‘} . - | ‘A%"
e B
B .
[ "l‘ '.~l ‘ ’ ' :




re fad panlacint
3 S rrplacing

a“'" 'w.r.‘th u.r—' 'b‘

'l“le rﬂpla.cmaﬁt :I.s aeccmoli.an\.c. tnrou.,_ii the idenbity e;ja:b= ted in Fig. 2_ =
ur‘oitrary limi mg iar:;e' Qiand 19 illua tra'te& i!.l th@ c“t"r,-_;)le ‘sz cwn for al

cxm 'be» a*n.‘z.leﬁ.

' .In che exer mle, the mcd‘{iir‘c-y is i’l:fs 5 m"rolj ed o *t*:' ehsin %; a.,
y-.eldln,., 'b2 = -1 and b, = no:r‘s: it is & ool ied e the chedn a.{ s Bgs ';f.éiez_a;m_..,.

|
."
At
I,- _bT_-— -1. ana ‘b9 = ¥l ik :Ls .:iz;,m.fn_coat th «DT. 'b9 "hen co.;.:m«w itk &, . 2B all
e, to form t..e REXL cha.m ai‘fectcd., end het'i.. the :‘."ea‘z"ci*" "evé"aé-se- he sipn of
b9 anél yvclﬂs b 2- = ki .“Afim.]{.;.‘y he cha:.n alh’ 15 ylel&s b'.- = ~1 u.hfl Dy =
e, +l. . ) . '-" * .},L : .o - L_ ) ) R o ;

2 . . - . . .
A . i PR SR . -

| .' o "'he p‘.‘*Of"““'l. 5 OF the .{.'eSl Hing set of z.u" s arey (l) _19 wa coaoecrﬁm.ly
. .: imt.zs.eé! b5 gra ‘ncah .non—zero,, (2} 'l.hey axre u:a.wuel.f de‘oermi._.‘.d (9) they -
concain '&:.1e-nim.mm'l possi'ble ﬂu..'b of ..o.a-ze"os ; (L) 't]..ev a.r{. ls.CL‘ si-*cly
": .“d.c ma.'ble frcm 4:.nom.ea{§e ess;miallur un.l.y of the a’ﬂ-- end { ;) 3..» eﬂc.z Q8JUE3S - S
the va.lueu ! 0-ded L wi.th _.c,.du.puﬁem pro‘uan 11*1( 1/2; then the e,mec 64 3 pusber
’ o* non-zero b“ﬂ is very c:?cge to (n-*-l)/Zw. L _ S by

ha

GRS s
el 2 ke #2748 + 2 = 2 - L .
. * i . - . . R . r . 2 ey
L . H A B B .
o RN . fo ' FoL
%] ° . : ‘.\:_; k - o
‘ : 5 4 %52 100 T
".-‘ .: 1 ‘—- R d bt Anky pre 1 | ‘
A R : N
e e : H
B 0 671 1.0 1 {
v ‘ it L ;
0o i101Io
& -
i iy . na C . .
- : , : J
A R i ! v ) . .
R T 1 :
T ’ N -l:‘, 1 f’-i' N
- ‘ . 4 "‘,;4 . " ..’
} 'l s .
_k'- Eova . ¥
. - . 4 W .
' 1y : \ T
TR PR ’ B e
v ' T
. ;
. RS




!
i
|

.
T
&
i
&
kN
i
o o
B [
; .
.
3
s
e
o¥
¥
. v
1 H
- -
Lok
f3
A
o
b2
Bin
3
N
*
N
.
W
e

A In: “ig. 3 tne replacemea gprocedure 15 e ; .
hPrc ara fhe functions by vhicn)the g are :ecursively de,Jacﬂ ;n ceiud of

v

uunhi*lly only the a'ls. The quhuuities l a“d "'are crﬂnsitmn ua ancte“s

l.index.g. Inﬂecd,
'sign of x iu fi.ed by uhe lacto {l - d+l

y. Tha s»*oulauion & . =0
is trivzally neceosary to provide the p*opec siﬁa for b

“nel

is the absolute va;ps of the GOuffLCleﬂt b :nd ﬁhé ‘

B

W

o
Hi

4

wdlt -




- 000600 ..
-, 000001
. 000010,
000011, .
©- 000100 4
=, 00C1O1"
000110 .
- oob1ir "
001000
- 00L00L -

}""‘ . .,\'_":-‘-._"‘v‘-‘.n‘._.l-‘." '-:
O WO GV - O

-

e
10 4=

=
B AN [0

“

00111Y
. 010000.
. 010001
1010010
* 010011
. 010100 .
010101 *
.. 010110
BRoxTo) R NN £
011060 -
.. 011001
011010

A l-:-
[+




. T - -

v Vo : & . :

[ : C o n g e

. 1 . _

A P , . ' $

| - - i .

i A

] : :

i ; H

} . o el CopEt o An i e T e . : . . . ¢ b

Lo s A X R S ) . . . . :
FUF [ ) § R . i i

; H

2 In co cre«e 1llustz'ation bh ?:'e is ’-‘Vllblc’-‘d in Fig, %, for the - sr’:.-_cular -

.

P © casE n .-—'.- 5 tuﬁ enu.l.re _:a.m.:.ly o" 2:' . 52 sets of ©'s .mich r.o:.":casmaﬁ ¢ the Lo -

- i :
‘-‘r-‘-' . PR

| 4 25 = T

P y r,..:-‘.gu?e c.z_l.r.ol.tu- the ' am,a 11%us i.“at.vﬂoﬁ for . .,
RS ok s
s' PR -'n-- '%, : b’* uppcr quarter, mr n -p, erd .s.o o.:. A_Ld by a.z«.u s l.m. i rrv*e is '

[ X S . Jf L

i ' extenoibla in ’6he ome::- m’ rec‘w.on 'to acccx:.mcuate hi \,ne.c v*\laas ci n.- :
. i . J

e -’_"1” The nu nara Hg are. defin e:i'»by a.ltema:bmgdigits O sn"rf’ "3. ameng the a“s, :

C o and i,hese a.rrays de "ibﬂ -he trunca; ed vinary

ractions. ;/ aud. 2/3 vLe  the Tedix

“y

1 A . .
.

Pron po*nu is loca’i:.ed adjecent to aj N T

Tor n = 5 tha n,oculcie 5 b has A0R-z610 valu\\. for und only Yor uhc'va.luas -
which lie be we‘,n H_ and 25-l, aid the c0effic1&1 bh has

b non-zerg value low angd. onJy fo_c the value, of 'ime Integer 5 wlu.cri Yie Yztween
R el
U q_mr‘ters, etc. f‘of. x.he succeeding Jover indexed bts, and 'i:h;‘;‘efor- ol m..fm.r :

¥

5

of -‘the_ ind teger. A,

Except only for s:a.g;n ch Enges, the ..a.sl* repeais’ itsel? in ]ml'ves s

of non—zcros for ca.ch of the b's. L1y expressible. as a Tumction of "c. & corTe-

: o ,pondingly indexed H's. . o '
. A cox ~ebponf*1ng argumeat applles for agy n.-
a :o 1
S Brom the’ values ‘of l:.he num‘oer" q (approxm.e tely 1/5 and 2/ 5 vhea 4hé
' radix pomu i.s loca.ced ad;;acc.u. to & ), 't‘.he mmiber of non-—zeros for zach of
the b“s is close to E /5 T, ' o '
.".4 } q‘ .
- s - } _'J: . .:, ‘ \
” : ":‘” . } M i,: W
b ‘ .
vopo vt .
| - _ A o
E-t I e ' ;
Lo ‘ L i .
v ¥ - .
l . B . ) ':w
| " v | .

O

i ——p ek % oa A e b by wn ea sl e I
v g " T




apy Indét, Jor oov

2L

_"L"Lo* s’ u’h...b Ghe” °xpc:r:te-:1 nu.u*ecm o"') "on--ze“o
I pa.rt:.culaf izm ;G G a.r'z-.re S
.‘

I : .
1 *
Jqn

e !
i
|
: a‘
i




. ‘uherm 0:c: e:m.:. *ced m I‘i

L

’COMU].CIEEF.L‘G 2 emsl D‘?-ﬂni‘l.-uﬂ.e Wi

In a.._l thfee cdsea h'e:
di Qits i uh-.cn awm.t uh 1:.1
indi ca'l,::.r-g Lhe i{,n of tue

T

It re;mamo

'bh;m zero i 1. ‘I‘he sigm. ofa..h=

- tio: 1r.cn’cioae€{ rap e‘n"catioi;s -

I‘

riz:h f:&;e

B 3.16'1'. 1ess ta.'a 2Cx0 if 0,

2

 kenges o_*

14
L.e.i

s aubl. guous, og.l*r EA e

o d.p_plj T,he lGI‘ef“u._'ﬂ!' ardumm.s by rala*'ing, e

thires “*m’hﬂ-l'
slpred

zr s coml,

g o H
(":;;C;‘;LL», l e -

3 date epenmen e
u..,'-‘ X ROU gres

L ;
| , g ¥
: _ a.“s co the x? 'S K . ?
R ' )
’r n~ . {‘
. 1
i » . W X L= . g
i 1 pauy |
o Wl e T ;
: M —— - T V- 4
: ) Xy =X 20T 't} o ¥;-2F {
K - R A it :
.-3&1 ' . ~ .4:‘ ) . * ;
: L :W' 1 S ' ¢
i PR 04 |x E L2 ‘
! & s A W B
i ! ' i il :
i : 0 x| i - -
i . 1 v i
1 : -+ Z a . ' L 7 . ]
. - N o T A (L
E Ll
: A Fl@;‘ 6‘ T » ‘ '.
- S - : %H
- n |
E: ,_ L
, Hi ‘;
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