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Some Frolt"csh

ko delermine d'le. number WGUS N wl'u'clf)
car be. wriU:e.n as (:Lve SUm Oé cmsecd:c’ve /\C)osc.LCVE

A.'nézjars,

Iy The A;jhkac,h'c cate

c

<C> - {le{:C> 2}

Here X. Y and z are (Eerminal) C“mr‘ac.l:er‘:s‘, cend
d’lé‘. Cm"ﬁ&mc-l: i } f)h’lﬂdﬁ FOT' ZEero or Anorée

AACCESSLONS of e enclosed.

U Givenr a }PoséLéve. Lnkg?ar‘ N. wrike a ,f:@mm

oy C s defimed as

Gégen ~an  anat 3 (0 ---3N-{) > N 20, oF c")amc.lerﬁ.
puch that  E(J=x v ‘L(C)*g v £@)= 2z for all
o€ (4 aN , owrile a freqram that zs’;alplébl?es

whether or  mol  the charscter éecpuewce (E(c), Ly, -,

L(aN 1) be[orzjs Lo the /:jntqch‘c caé(ejog C .

IU) Consc;cfer the el H oF bk /sailuwces that can
be {ormed acwrdﬂv(wj o the rules

a) 0 belorngs Lo H 3

b) {f boé‘tj l’JO and ]n, belon(j b H . so
does  the concalenalion
{ .l 1()0 . [’), 3 dq @ﬂw

CJ o dﬂo&& Aeguences al con Lbe_ ed b
,dfji'mtfo‘ns O(ﬁ/ 4 es @) ond .[o) j:)(%'o'vg
b H.
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Giiven  an  ama If)(O--.’LN) o{ bils, Nxo,

wrile a roavaum ko determine w\nelher' or ot E‘ne
sequence {lﬂfﬂo), h(1), -, h(aNy ) be[cmgs ko the
mel H.

ad I) We observe that (’fn" each ,Posdé\m k  the
mumber of ways AN wlfu’clo N Can be writben as
dﬂe Aum o( éacllj k consecu kive /Y)osc‘éwe ,cn{eju—:s
Ls ab smost one. ls b amarin d’?@r&@m thalie
bart aha.] 51,‘an NL’EW ELHS A5 /Posgiloie?

ﬂoe /.gimtoé_si /;ecyuence of lﬂ consecutbive ,lnof:téwe
m[:(eje,«-s we can d’l(h[’i or is  the /secyuence;

(4, 2, -, k)
wlrnicL Fas, l:l')ale.S ko (:\0»& goung Gaubs_, as  its sum
%’Q(ki-f).

TT’JE Alm [e,:,[-_ ALguence L’)ul; ipld o{‘ l{’,ln f-.lo Sﬂ
da{:im'éeg’ AS f (j

(iH, R ’QH),
wlnic\o dﬁevego‘ra lnab G Suwm E?ua! o
%k (kev) + 1.k |

And thus  we o‘osewe thal N can be wrtlen as
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(—_hg AUVt o(\ ‘q consecubive /Posc'éiua x:nfcfﬁer’f: {(

and on(j {f
N - 4 k(ke )

isa man—m?}ahue Mu)LcPk o\r }2 :

Sq, bere 4 Elaa )(Jr*o(cjram
ke = 1, Nt {(’.-: N—~-§1«(|QH)} ;

Ct=0
do e2>0 -»
f e mod k=0 — ciscet
1 e mod Rk >0 — Am’p

£
IQ,Q: = kﬂl Q-—U’RH)

od ;
fr,»n'hE (Cj

ad JI) We ohserve thal a MEcebsan,j condbon
Lo belan ko [:")Q Ccu[:zca’mg C s E\’n{
A5

sbn £
9 (Jaclﬁ OCCUTTerce, (OF x in ¢ {20”014!80{, Iocnj

AN oceurTence in £, de.
(ﬁf: a<l< aN7 ECl-1) 4 x v E(@ug) A é(;;(\]n)%x)
j?) cach  oecurrence o{ 5 in & 45 /Preccded b}j

QA  occurTence of X An t, de.

E(o) ty oo (Al o<lcaN: e(fj%cfj v e(-1)=x)
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Lol ws C;Lvec.‘a FCrs{ wke&lﬂer or ol beci,ueme £ sakis-

Fies l:lﬂi:: condibion, Lo -Combinin a) and b) --

We wiﬁL) ko %éaufs\o C

/I-)\: CC = ( &(0) %g
A (Al oclcaN: (E-1)=x)= (é(e)—*-g))
A E(GBN-1) 4 x
).

w‘ﬂch) Can be dene ‘oct.j Nl’lal: COuld be ca“ecL " eln

Sﬁammpw A ! (a, ,/(Jro YR es(:able'_s)ﬂin L"te ,Utsua‘
/PO.S{cmol{"/—Cow AN wl’u‘c\')

b (:Lva M:aual Vavﬂal:‘e 50 as ko oELac_'n [:l’le Msual
ARvariant. )

Cé e Mbua[ Comstanl (s Teplaceo(

ti=f3 CC:= (“(Q)’%CLJ)*;

do ¢ #23xNA cc =
cC 3 = ((E(Cu t)z)() = (&(L)“‘g))J
Co= L+

od ;

cc: = (Cc A E(:bnN-d)#-x)

T'ne. df'sac[vantzje o() (:LT(:s /rro ram AS d’la‘[ it doesn’t
WO'T"Q ?m'“ N =0, bui A E\’! mean Eime  we ")aue
learned  how ko /manzje that . we Antroduce an
add.(é{'cmal Vm‘mfla}e R }Preym" Sauj , /buc") dﬂa(:

. . & .
/Pres(jm = (:(L«i) arm{ we »mc.tuole l—_he, CO\’}C{LLL'UY)
tefFy an the universal quanblicakion by for-
hm”g o[e‘pc‘ninj é(-—!) # X, CLence éﬁ-i):cﬁ ,

The mﬂassirjeo{ /r:)rgmm thus becomes
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('._, /(JT'QS m s = 0, 5 CC:r-(:rue:,
C_i?_ CF S%N A CC
Auyim ¢ = é(tj_',
é::-.-: <</pr65{.m =x)z(/zjm=g))_;

L‘) ,T)res m = L+f, é&m
n % 5

.

cci= (¢ A /Pre?jm %x)

4

Once. L-.Laa. truth op < l/)cxs been zs{abl:’sjved

the characlers x  and g are  indissolu ,Faired
and all o( & sudden “the cal Ejo“a,‘osa_s

e C
(h(:o " ein Klamme e‘:)l'ﬁe" w(fgjmgjéiﬂe palyr X Qas
o,oenm bmclqeé ary 3( as c[osc bmc’qeé_, cemﬁj
widrw-ﬁj \CATL\?W JMUF{'CaL(m of d&lails we /Fof;{@‘x
the above /Pr:jmm with

L‘_,I’):-—*- 0, 0y

do (£3xN A hso » -
AUm = E(dj;.
d Aym= x = hishes
i ,?jmx C\j — l?_;:}z)ﬂ
§J &ym = 2 —» hi=zh=3
g, 7

C=C+1g
od ;
Ci = (Cc A hro)

Nrd here we sec aﬁo‘:[ﬂe'r advantage o(\ E\f‘:e )r:reur,'ou.s
/mass%jmj /{’)FOCQﬁS becanse mow &Q; wo éu.Ese?,ueM
{

TQPE{ e c‘amses Can efﬁjrace@lg Ccrmi:)c'ned 4.‘n£o
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6 fresym, ht= o Y, 0 ccr = brues
do (4 3xN A cc A hso —»

Aym ! = E(dﬂ);

ftf"jét,‘m: X -3 lﬂf=1"+1
D ijjm =(|j —3 If)!r"ﬂ-‘l
U m o= £ l"):'-nl’)-.?

I f
?Cj; C Cprezgm " - (aym<yd) 5
( resiym ! = , VI

ol J

Ci = (CC A |ﬂ=o A /fr'efjm 4 X)

ﬂcl&nowledqem&ﬂb J‘.L.ﬂ. van de %har)sc\'\eu{ s
achnow'eofjeo{ For his sﬂceﬁko—n to combome the
’)’ecf(w'mmenL_s 0:) and )9) imeeds’a-leLj , Lnstead ep
olzaifnj with them AePamleIC(j,
(E_nd oC ﬂckmmlecaljeman(:)

od _E'_'LT') We bave Lo astakallblu
Ro:  hh = ((hG). h(), ..., h(aN)) belongs ko H ),

A0 |el Ms o examine H, £L:e /bc{ o{’ H- »seaiuaznces.

’Qu[e c) Fofr El')e Fc'rwmh'oﬂ H* /St’a},uemees &e”s s

that  the rules a) and @ Le\ Ao e,vuzjﬂn'n about

H - sequences, /A0 thal we can {:)crr et~ aboGt mule c) .
C
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In /Parl:t'cu’af (:1) and lo) Qe" S él'mi H- "S.Ecvuences
are mot ﬂmpg, A0 thal (:ine(j contain o Fl'r'sé

Elemen{.

Ir on H» Mcyuence. beqns wid') o ls tad AS
zml,ol—(j (mle @) an &f A beqens wi&\n 1 s Eaél
is A concalenation oP two H- uences ('mle b ).
go_, An  view op /]?0,, /ymdoema[n’cal Anduckon M(rj{‘.’: S
to comsider the relabron

C.i') (ﬂ,g: ((lﬂ(c), h({ﬂ),-u, I’J(QN)) AS Q&

Cmca-lenah’on o{.’ C H“ bftyw&nc&s ) s

Clepmeo[ pcn" os(s aN+r and cso0 .

Ore advantage or Ch & thal < 45 cas) evalu -
aled “(l‘:.lz aN#1 v ca=o)

Ch ( (, c:)

1]

(C==9.M+1 A c,=o) .

/:\hot\oer aduan{acje oF Cl’) As drm{ Ro  can be

TQP)’H’QSE 0[ Qas <~

/Q4; ",‘r) = CB(C',C) )
/\or'ow'c'e«i
P Ch(d) = Chio 1)

A 0% (g QNH A C2o

‘ﬂo]ds.

Ftlrm“ R
<
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(o) h(4o0 v (CIO(L',C) = Ch (c+1, c-1) ) for cr0,
(1) [’7(5)+ T v CCL} (¢,c) = Ch(tr, C'H_)) (:'o,— C»0

holds, ard here is the /Prz(jmm:

(Lct=0,1 {/P};
do {4 axN+t 4 cdo0 -
if h(d=06 = cizc-1 {CB(L'H.;C)-* Ch(o, 1),
see (o) and /Pj

T h()=1 = ci=ce »[C\‘; (¢o1,¢) = Ch(o, 1),
See (1) and /PJ’
fe

(::=(|,+l {/P}-
oa s
hh & = (i::;le\lu A C:o).
N_Q_Lg: The “H- 0-( H-»/se?uence Lo Q—»e locsé x:niln‘al or

Huﬂmun :

(EHG{ 0(\ T\Jo[:e\)

WH]. Feren,
Ec'hol“mu&n.
Qpn‘l 2, Ilger .



