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Cr'''" Id.;;;• 11 5!)l'>t?i!l(I cct1poted of thre"' ~ l.,;11\1'nto; > l 1 i ~ un ! versa l T;,.,., ! ng 
u.achlnc, l2) a finite t4'!1'1ury, !Intl \2} a nu¥1bE'1' !let:ier11t-ur. It will b"' ,,.j--,r;wn 
t.!iat ;,u.,_h a syste111 t ~ i 11-:apati l<it of a;z;c tat ng ut,ether er-- F•Ot tt1e r•ur1~e.r 
qenk,.;1tor produce'* ro:.peatlng bin!iry string,; of ler1Jt-h n wh'iinever the )le111ory 
Iv. i>llldll"'r than an ar.ount '' ;;,4ual to r; + log n. 

Fur svppos;;,, that th;z; Turing 11a':hin;,: t-akes as ir_put a partlr:b!l11r r.,t.rln;'j 
of l'iln!'.Jth n ai\d w11; wish It to d;;t,.;rmin"' ;.t,.,.,tr-,.,r or f:ot ti>..- .-,u~1b"'r !l"lt18.•'>'ltor 
is producing this ~tf'intl t'"!fl8dtedly, Tr"° Tur.fl!J l!!fl1'.:i".fne o;u!'lt corisuor.e an 
amount of 1110:.nu.;rlJ .:.qu;:;l ton in order to store th.;, string, It can t,h<ln sc~n 
the output ('.tf t.h>lil. nuffit"i!.r g;;n;:eratn1°, '.:O'~P3f' i ng : t to "th'i\ f i ''5t 5yo1bol r:.f tf'<,q 
tsrget str·ln!J~ First, we n>!'ced a t:ount>':r ':.o point E<uc;:e.s,;i"e su:nbuls of the 
tarqet string. Thie wilt reqtA!re an a1count of 1,1.,;~or-y <i:qt.i"'l to l~ !llULh lhat 
n"' \2ei;p x). m1"lnevel" th;:. Ttir~ng machitl<l d<:t<:cts the sy;nt.>ol p-olnt.ii:d tw l:l!J 
the counttorr it inr:r.a;n.ants thoio counter "11ti continues fit:ai1nit1!J. lf it 
dirit<:r:ts a 1';!,jt.ibol not oi1lQUivslel'lt t.o the one being poit1teci to, t.fl.,, t11t1nt*.r Im 
re5et t,o point tu the first syr~l:Jol. If th"' cout1t"'r reaches the end of th<! 
tarf;Jfil-\. -;t1'in!I (is ;;et to ~ll l's), then t.he fJ..l\l '.!trin!.'l h;;s bP.<'!I'\ rJeter:t'ild. 
The t::(')U11t0r ifi r..,fiet, t,o point to the first sy111bol of tl~e tarti~t str'ltig ancl 
th1& i:it::<iJtriing contlnwol!. 

Jl follows ti1;;t the syst.,.,1~ can not dBct:\:t'i wh0thfil" or not th>f: target 
s':.ri11!J has b>!er-. produi:ed if it ha" Memory le5s th~11 n + l.ol) n, P.u+, +,his 
Me<'ln\'\ that t~ systB!~ :::an not di.;;ting1_.1ish bet\.leen nu1Ab1\:r g,,,nerl!torl! l!h1ch 
procluce t•epea~iflg s~lolgs ond 1_-<!11do1• nu111!;er3" . C~early, the. ~ymbo1;s 111 the 
rBµe~ting strings will occur with o;,qlda'. probab1l1ty, 1"5 ;•.;,quired :or 11 
l'hrtdoti d!st.f'ibwtiun. rlnw«ver--, 5ini::a ti,.;, syGte111 r:;i.n not, eletect thdt a jiv>11n 
string is r&peatl11g, it can .-.ot d"'tei::t that. .>;9!!!S string of 11&.1,!.lth ~ ii; 
rep~alit>{l~ Tl1u£, Tot· syGte111 wit/'; l'iiss than n + l,;;g n 111,;;mory, a tj&11e.r;tor 
pr-Wuclr1J:j .-ep.:;utin::J 5trit1_;Js of lEngth,. i;; incl! :;tinOUlahaJ:lz from a 
Q~ntrf'.atnt' productiny random nu111b.,,ro;, 


