EWD396-0
SMOo}hsor}', an Q\‘)'earna-}we ?c-r Sor}inq [1a) si\u.

"‘QQFSor“‘ [0] ‘_‘\] IS an eﬂyiciemx o‘gor'rn\m ?cn"
SQrJ-ina m(c. 0Og¢< ND in sitw 5 So-me.,]'vuweue;r,
consider it o disadvanteae a? heo.yzsm—" that i}
CL)DSolu.}eb ?o.;\s to exF\o:? the circums}ances in
w)'\ic\n -Hne Sec:lu%ce s 'lni)'ia“:) neQrLL S‘or‘]'ed.. \r\n)i]e
Sl\orina with }’IQQ’DSOr}' s Nlﬁ‘e c"n:ura~:-')eris‘ic.1
Smoo“}sor} cloes no} SS’)G\?‘E -H'\is clis:::lvan)'a:je .
wher the sequence IS serted to shark with . no
reorrahﬁé?nem}' w)')oASQeve/r '}o.\?es P\ace . Tcw
)orevﬂfj‘s S&ke we s\na” deSCri)De 5cn—~)in5 H-ne_
‘m)resox Sequemce m (¢ Xsc< X+ N) N a3cemclin3

order.

’Pro‘)'ec-}ecl en variables 9 ond r , Smoothsert s

“: Qv : 'm)‘; 9, = 1,X
sdo qAN— q,ri=qe1,r+1 o
{invo\rian} ’PO‘. _
(9_ c',J: X $ <] A X+c'sj< X+N: m(c‘)sij))}

;do qf1 — 9,r:=0g-1,r-1 od
1

'The ras} o? Smoon\‘s::»r}' is devox‘ec\ '\o G’/nsurina ‘H‘»a)r_,
'?a-r the sake O‘F the invariance o? Yo .

Ki: (Re: Xsigr: m()sm(r))
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\’io\ds ]Drior' o q‘s decremem;-a}im . o ‘H-\q‘ PurFose,

smoothsor? maintains o ?u.r“ner rmvarianF Ccmcerninj

+he Sequence wmM (c': XS(’Sr) OF ‘%5})\ 9

/P“l-. -“')e Sequence m(c':'XSc'Sr) is o (So—c:a“ecl)

stordard concalenation o? (So-ca“eé) shrebches .

Q ”ssfre)'c\n” 1S o SHLSQC‘V.%CC COE ccmsecuxive
el?»m%}s m(c‘:%sf.\:‘n) ?crr Some \n <\')1) 0? o}
speciol kind with . when “Frushy”, the properky +that
none o? s elements exceeds iis last e\em&n¥,
which is called s “roo}l”. The maximum o?
\m(c': X\<i$r> s "H'»us -H')e maximum S'\rel-c\ﬁ roo‘\‘

OF -)-he s\-a’nc\qrd cc.mco:\e/na}ioﬁ or m(c’: X$£Sr> N

omnd 'rela%icm /P’l S %e\FF" {;—r es}a]o\is}nin ’R‘l
\fd)‘l% 'Hne huml)e-f o? s*re‘-c\aes é'lno} '}ose'l- er Con-
s]'i}u)re 'H)e seq\'Aemce \M(c‘: X Sisr) £ re\o\x-ive\j

Sman .

S)rre\c\ves, however, dem'} Ceme in all )ooss‘.me.
lems»)-}ms and , when o is not o shrekh \&n&‘)')n,

we need more s}rexc)oes -}o cover Y’n(c':XSCSI") .

The avoilable shrelch \%3—!%5 ore the so-called

Lecnoarde numbers

25 15 9 5 3 1 1 (1)

n+¥a n+i

3.|ve,n \73 LO =.L,1 = 1 oand L =L +Ln+'\
The ”3\'0«11&00"(:‘ Ccrr'aco}%a.}‘i&h " o? »N 5eque«nce C*D
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L \e.n ‘-)n C‘cmsis\'s o? 'Hne \orses} FoSsiHe s;'re}‘c\\’
%o“owed -Hhe 5\'Omclarc\ cmcq}%q;i% o? Hﬂe

Yemaihc\ er,

"For the sake O‘? -Hwe rec.urrem}. S}ﬁe}'c\n \ena}h ccnm)-pu-
Jobions | we inhroduce Po-r each shrekch \ema']']n b ks

Componion <, i.e. we rnoin"a‘m

(Eh: b:Ln A C:Ln__\>

3

this is achieved ]’33 lej nnocii%ins voriobles b ond €
using “WP" omd Cown, de{)'med \03

UP'. b,C:: \3+C+‘I,b omd- dOWh‘. \o,c = C,}D—C-‘\

The srelches thet [2rm o shomdard comcalenabion

are cjivem b:) a ')riE)e P,L_.c , where the 1's ',
the binor:j reFresem}c. iov o? P correslocmcl o
S}re}'c)ﬂes "’}ia} clo oc<ur \"n“n’lis ?}‘Qﬂdarc‘ ccmc‘:r.}‘e-
nq)-‘o-n, with  Jhe uﬁ‘.}s ositiecm o Corres cmc\ins
do the shrekch oF \%5'}'{3 b with C‘:?ﬁFthOh Fc.
Move Prec;sel:j , the \emsH. q? e stomdard comcale-
nation gjiven \OD Fhe '\'rsr\e T:,):,c comn be com-
)mAecl \oj

\en3¥)1-.=0
; do p>© A evem(?)—» ‘P‘.-_-P/tz ,up
I p>0 A 0dd(p) — lengthic lenghh + b

> Pr= (P—'\)/Q 5 UF
od

e Y
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’Dwe obove codinﬁ oF G s}%darcl anca)rena}‘:cm 13 oS-
si):\e, beco.use ,w-u})-n ’H'm. QXCP/P"Son 0? s\'m}'c\n ]ema}-)-. 4 ”
w]mcL. o oCeur }w-ice. in o s\'%c\o«] cmm\-&na]'ian
- e.o. UE\%%&”’ 2 o 7, each shrekch \enaHn occurs
at most once, whereas [or shekh \%3)-\'. 1 we have

L1 o\mo\ LO o} Otar olis):oso\\. WG adop" )"'ve c\ddi\‘im—aa\

Co'nvem\-ion %) reccrrclm o, Sin )e s'}re\-c\\ OF ]en H-, 1
9 S Ao

n T; as Lgf . We ?M'})ﬂ&'mm observe Yhal in

O'nlv f)'}we '\wo leos\‘ Sigh‘sﬁcan‘} ‘lls 'ma:j ):e acb'acenx‘.

\Je now qc\c\ '}o otr ‘Froaro.m

/P‘Z: the )%3‘)% o]? 'H’)e S)%c\ard cho.)‘&nq)-iun Te-
T;resen}eol \93 H‘re }rir\e P,):,c. equm\s c,

——)i_gFmoc\8=3

1 Pm_d‘n:'l —»down; p:=2. P
;QQ b%‘l—-—)down; F:: 'Z.P gé;P:=F+1 {b -_—13
&_; G‘,I‘:zq-}'\,r—l-'\

818

q#‘\ -—>q,r-.=o‘-1,r_1
;'lfb=1 —> Pz p-t
 do even(pd > pizp/25up o {p med 421
I b2z — pi= P-1
E _:,dowh; P::Q.P+1;down; P::Q.P.;.-l {P‘.'.“_"_Ag=3}
o
1
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NO“'C 1. TOD" -Hse. (hwemp)b\) S)G‘naara cwcal&naxlws

& "
we have chosen w the chove the mormalized represen-

Yabiom with OC‘\&C}'D). CEnd o? Nole 1.)

Note 2. The asser¥ions a} the end OF each alternative
have been given in order Yo shress Phal —as i} should
‘:ve\.-_ H-.e one reypeo}a\a\e s)-a}mem-} i$ "nne inverse o?

+he other the asserhons »n Yhe cne Yeoppear as
3uaro\s v the other [2-) (End oP Nole 'Z-)

ﬁ# \us* —Hne ‘hma }\a.s come ‘Jfo c\escriLe \'\ou S*rexc\aes
ond dhe standard comcaltenalion de?ne which order
relations behveen elemenls o v ore wmaintained
b smoothsor} | We \aeg'm wath  dhe s\'re}-c\nes, OP
Lofic\\ Wwe s\ncn &nCoun';er ')wo }bPes: "'}rus}:) s;'rc}c\nes "

n
ond dubious strelches .

'Demox}na @& 3equence OP \%3”') Lh \9'3 <se°|n3:

we porse ?or n32

<Seqn> = <'5€q n-4><5e°|n_.2> <r—h>

where <r.> slands ?o—r a Sihale\'&n Sequence . Yor
<seg > %o be a dubious shrebch 1} is required
Yhat both < Seq > ond <seq , .> are %us}'a
Stretches. Fer < seq > ‘o be a -}rus):j skrerch
WIS in ac\c&'\}icm I‘equirecl 'H'»a;‘ no e\&vnffn)' 0?
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<Seqn> exceeds ﬂs roo‘\‘ n - 9 s}re\c\-\ o? ‘e-n&‘nn 1
15 \DD c\eF)inihcm '}rus‘j .

Ih o}\‘ler wcrrds, we m view o S}re}c\a s 'Hae
]oos}o-rc\w Yroversal o? & rooted binary dree and
ik s -)ms}'a when No Scm exceeds its Yother . I} is
d.uJoious whon no Son , exce/]p} Possi\alj Sens o?“‘oe
I"‘Oo)’, ex< eeds i‘s {é%w Q du\)‘acus strelch is made
hn}o o '}ru.s} wne b‘j Ov)o]olv\nfj Hne O'Fe/ra\\'lcm "SFR"
— o direct in eri;-o-nce Qam \nea]omrl- — do i}s \f'c:r:»"J
bo\"le/re Siﬁ is de¥ined as {)o“ows: siPl- a)o]:\'aed '}o
an e\em%‘)‘ WiH’)ou\} \Onr' er Sans 15 O S\?i . Siﬁ-

a]o)o\sed 1o on element m(r1) Yhol 1s exceeded

~pnese. WO VO.\V\GS, ()o“owec\ )Ob o Q]O)olica}'acm
Si@ o m(rz) .

o

o

bg 3\‘5 ‘O«r es}' Son m(r2> CO‘nsiS}s OP G SLan

':Durins 'H':e secend T&Pe\’i}'ltm S‘moo})wsor)' ?naih}a'ms

’P%'. ~n1e S)’re;'c\)es OP H‘)e s)-amdarc\ Cmca\'&nahrm ?cﬂ‘
m (¢ Xsasr) are all -}ms)-j

’.Durins +he E?rs; are '} mointains Yhe weaker

?3'2 OF “H‘Ie S\‘Ovr-dc»rd C‘cn-;co\\'eno\}-';m-. -F)crr‘ m(é:XSc’-‘Sr)
Yhe last sirebch s dubious + iFs other shrekhes

p ]

ore O." ‘}'rHS}‘:j .

So h'\.ucl‘\ %- 'Hne Crrded" t’e\c‘l’ions Ca}:\'urec‘ \91..) “’te
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S}rex'c‘mes. Ih addi}im, SvnooHnSori' moin}o\ins erin3

the secend re]oe\'i\-icm

V4. the rooks ofihe s}re}c\wes o? the s\‘c»mc\orcl cun-

co.')'ena}icm are ascmdina

a l’elo\-io-n bo\ﬁc\n 13 MSe?A\ since C’PS )\FP('B%’?‘;_
'Durina '”1@ ﬁrs} !'e)?el'i\‘icnn Smoo-nnsc-r)' mains-r.\ins

‘Hne W ea\? ey

(PCJ“. the rools oP ’nne }ms)':j S}re}c\nes o? -})1e s)‘Ovnc]arC‘
Cc-wco.*e/nq)‘fon '”:a']‘ e Q\So S}r‘e)'c)nes oP '}-)12.
S)‘omclqrcl Con ca}%al'iw oF ‘%3‘“" N are
ascemc\‘ms.

We now have lo hnves\'isas'e

1) what Yo add 4o the ?irs}' refe}-i}icm {Do-r- Yhe maintenance
o? Pa' A P4’

2) whal Yo imsert behveen the hwo re»]:em-ions in order
b '}rOrns-Form ?S'A'P‘r' into ’P3}\’P4

3) what do add do the second repehition @... Fhe moin-
temance o-? T2 NV

lnves)-iqa)-ian 1. In the case Pr_{t_cg_é8=3 the shandard
e.o'nco.“re/na.}lo-n &nds on G du\éiws s‘r‘e]'c\ﬂ OP 1%5'”&
b which must be made }'rus\b belere it comm be

ccmn\oihed \M}L ‘H'le FTeCedinS s"re}c\n o\_mcl -.n'ie {%“owina
Q‘%%"' mh o new d.u‘o'lous las‘}- strelch . This can
ke Qchievecl LDD O/f]sbmﬂ S':ﬁ "lo Yh(l') Since no
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new ‘l'msl-j sirelch s odded 1o the Sl‘a-nc\o.ro\ ccmco;;?-
na‘-icm, T4' s maintained without Fur)-]ner measures |
In +the case mod 4 =1 the standard concotenalion
ends on o dubicus shrekh oF]emS}-}-. b which
+Hhis s)'eF remains v the s\'ancla.rd COnca;eana"?Oh;
in view oF—Hne ek)'emsioh,\uoweauer, i+ wust be made
')rusl"j. 1n dhe case g+c <N i} suﬁ?ces o af?lﬂ
siﬂ o wm(r) as EePcrre In the case qrez N, however,
‘_‘)us} 01:}95;!13 siﬂ- o mG) wWeould vio|a¥-e ’P-ﬁ',
since this shrelch o? Jenath b also occurs in dhe
slandard concotenation of lemgth N . Making o
duloious s}r'e‘c)\ ‘}rus):vj ond imc‘.uchnb 'l]'s root in
the Sequence o? ascendin rocls is ac\-n'neueo\ \9:.3
Oqar:bing ”‘}rink\e " Yo m(G) . CQS we Wwill see \a}er,
-}rlnkle is like ‘Siﬁ, bt Fcra ]oarl'l‘_\j 'l'e/rnarb "]Tee.)
(End oF Inves‘-i‘ja}lcm 1.)

In ves\-iqa)'ian 2. 1t Su.q/?ces }o +r'm\?\ to
3 P e
m(r) . (End oF)Inves)isa'}icm 230? Ln

Ihves}igul-io-n EXR Ih -n'»e case \9—_-1 +the s\‘%c\arc\ Cen CO-
}&qa}t‘% \OOSes i‘s ]as}r s}re}-c\-\ , ancdl “Ts AP4  remains
invariont w;'umu.“ acldi)'lo-nal measwres. 1n the case
b>s , the last Is)-re)-c\w 1S re)o\o.cec\ b3 Ywo ‘\‘rus\b ones.
Hence “Pa s maintained. To restore P4k would
Sufrice ")0 l ')'rin\?le irs}' -)o ‘er roo¥' o 'H1e
F).‘ri]p new sc;z:):ca ondl -Hmf Jo the voot of Jhe
second new stretch  bu}l this weudd ?c».i Yo exploit the Bt
Yhat the new s)-re}c\nes are o\reo.dj -}rus‘:) -‘-o s}or}‘
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with. This is exvloited b luina  “1orekrinkle . in
) P PPty )
or‘cler ‘\'0 -}hose r‘ocﬁ's. End o IhVQShSQ}‘!O’n 3.)

Th orcer "l'o G-nolo)e. 'n')e reoder -\o c»\ec)e -)-)-be
code in which the CQ“S on $'I?+ > ')"rin\‘?}e, ond
)ore}rinHe \')awe ‘32% 'mser)reA » We 8'|ve '}\'te ca“ins

CO’nV%}‘iCrnS .

/Rouhne s’u-F'l' is QTJF]iec‘ ":o -H)e Y'OO‘\' Yh(r'l) O?Q
s)—re“c\n o—f ]%3'}'}'\ ]31 R o? w}wic\-\ Cc1 s -H'we cwpénim.
“Kouline -}rinHe 15 F\‘.ecl to the root m(r‘l) OP
-Hve \QS}‘ s)rre\-cl-. o) -Hoe S"Gﬂc\arc\ CWQQ)‘%Q\'?W\
re)oresen)reci \oj Fhe 'l-riF\e T:,B,c . this represen-
Yation need not be norma\\zeci. Mo ine relrinkle
is o?lahec{ 1o root m{@r) oPa stretch céa\&ns-})-.
C w\ﬂc\n 1S ]oreceded )33 the nonewn]o"b s}'andard
Cc.mca-lena)-io-n Y'P/)ores;’m‘]'ecl ‘33 -H'oe }ri}:\e ')-:,B,c 3

aamn ")']’l'is re]Dresw}'c\;'io-n 1% ho“ hecessarﬁ\b norm\-

ized..

L

No*e ‘H')G} ’,P:*:()’D—‘l)/Q 3)’3:_—. (P-'l)/?_; ‘P‘.z )"D+1
reduces "}O "P:=(P+1>/4” Ov-ncl ‘”10.‘} ”T":zr-\a-t-c;

down; r:z r+c decreases r \93‘\ .
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Smoo#hﬁorl‘:

q.r, p.b,c,r1, ba,cttink
30,1 = 1,X; P,):»,c:_-_ 1,1,1
; do q# N

—* Yii=V

5 a_f P mod 8 =3
—>bctizboessiPh p=(peddsupsop
0 p mod4=n
"—’EE°1+°<N—>\>1,C1==1D,C; saﬁ-
nq-i-caN—»—}rm\e\e
fﬁ; down;P:= 2-p
> do b%‘l - down;F:=2.F od ; pis P+
s QT i= Q+1,7+1
Qé 3 Mi=r g Frinkle
; do q#1
—‘-’C\'.z-q-‘\
;lg \5:‘1
— ri=r-1;pi=p-1;do even(p)—> piz p/2; up od
I b2a

> pi=pP-ty = r-b+c,

: lf P=0 - s\e,-r)n P>o_g. Pre-\'rin\'c\e E.l
sdown; piz 2. pad; riarac; ]ore'}rin\?\e.

3 dOUOh 5 )‘);-_—_ ‘Z.F +1

fe

od
)|
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Lp1: ba,c1:= hirect s 1, b1

downt: b1,c1:= c1,bi-c1-1

safal:
do b133
Lre:int; re:= ri-ba +en
; ._g m(r2) 3 m(ri-1) — s\ei]o

n ™m (TQ) £m <r1-1 >—§ Y2:=Y1-1 ;c\own‘\

; n_F m(r1) 3 m{r2d - ba:=1
I wmGid<mCGra)
—> m:. swa]:Cr‘l,r?.); r1:=¥r2; down
hl
od

Pre}rin\rc\e:
Yi:=r-c
: '—E m(rd) € m(rd- s\e'nfa
1T mG) s m €O P m: swap Cr,rD; Irinkle

e

Trinkle s very similar to si@ when we ‘r%o-f‘é each
shrekch root as gePson o?%e root o?-)-}-.e nex} shrekh.

ﬂ}op\iec\ do & roo} w‘r\-hou}- \o\r:ﬁex Sunms , '}r‘m\e\e 1S o s\e:'o;
othecwise +he voot is ‘Swa]o]oecl with ks \m:sessr Som, eke.
The trouhle with Jhe code is dhat all sorks of sims may be
missi?. 1n Yhe ?o“owinf), '}'r‘m\?\e [5-) Q«ucn]‘ua“.:) redmeed Yo

o SiFt.
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4‘rin\q\e:
\[ F'\: int 5 F1,B1,c1 e F,\,,c
; do pi>o—
][r‘s: int; do even (r:n)—> pl:= P1/2',up1 g_c_l 373:=T74 - by
;i_?)oﬂ-n cor m(rs)sm(rﬂ—-;.yy\-.:o
| pr>1 cand M(r3) >mCr)
~> P1:=]91-1
; i_?b‘\:'\ ~ m:swap Cri,r3);ra:=ra
n b133 —
ILr2:int ; r2:2 ra-basey
: n‘f 2Dy mGri-1) — skip
. m (r2)..<, m (ra-1)

~>r2:=r1-1 ; down1 ; p1:= 2 p1
&

31 m(rady m(r2)
—> m:swop (T“,T'.S); r.=13

n m<r3> $m<\‘2)

— m:3wa)o(r1,r‘2); ri=re down 1 4 )91::0
E

]
g
fe
)
od

1, sift

gnd H\‘as crmc\uaes -nne Coc\e,?m w‘\ic\\ I ho\ve Q\DS\O.'IDQA
@-cmn \mp]em%)‘o\km d@j)%d@n‘} O'Fhmizo.)-iws.
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In rebrospech

\n\}n']e heopsart runes —Hne '}'r‘ee \eaP }:3 lea?,
Smoo'H'lst‘ )o;unes E)ne }ree o} ‘}'}ne r-oo§- 5 ond imme-
dio.‘}el:) e o heo:)os,crl-'s c\narms is \os\-: w\ni]e the
}'ree 155 \GEanw\' reoymouins ]oeo.c.-.)-i?«“-:j lDO\\Oan‘ec\,

the tree v smoothsert com 32} ver s\?e.\.o indeed .
SO w\'u:) bonse«- Olbcru} 'S\moon‘;Scrr)‘ O 0“? \fJe“sI
WOm]'ec) 40 deSi n sor}-m q\ orinmm, n ?/nero.\

QF order N'\OS)N' tha}l would be OF orde~r W
when +he arroy is ‘m‘.}ia“:j serted .

This is also the onswer Yo the olues)l-'um wk:j']:
wniroduced V4 ,.‘B:j dr"\"]"”& Y4 ome com ohsFemse
with  irinkle ond the code becomes much Simpler,
The Frice 5'0 be Fo»‘c} is a Seo.m"\ or er mMmaximum
strelch oo} W order to esh\:las W1 "nnou:j\-n
such a 3cr~r¥i‘n5 Q\Scn-in’nm 1S 0\\.~i¥e C\ef&nsi)ole, 1

Yc:jec'}e':\ the cy)o}-uo-n )Deco.u.se it is never U‘P—Hme
order N .

Ove com also roise the O‘Mes\“ucﬂ\ w\mb 1 haw
C\'?OS% -ﬁ\e Leonordo num\aers ?ur Y™ S}'r'e)-c).
\en&+l.s; ++. 6> 31 15 7 3 1 is also a osss\:i\slb,
bo\n:c‘n Seems c&*mchva Since eac\n s\'re c\\ Covn
Nnow bhe Uieweo\ as +the ]oosx‘o'rder -}Y'O«V&rsq\ oP
a Qam}:]e}-e‘-\-j bolomeed tee. 1 knm—o,whn T
chose the Leonordo numbers: with the halanced
b\'nor:j brees  the averooe Number oF stretches
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s 12559 (= 2:(5+V5 ) (Rlog(ie V) 1)  dimes Hhe
average Numb e o? shelches with the Lecmordo
numbers. (T do net ]oresen)r His voho as a com-
Toe"in:)) angum ent.)

I s Fossi)o\e thad cthers howe }}10'43"'} of Yhis a‘sorinmm
but howe r?jec‘ecl i+ ch valid reasens , as 3e)- unknown
Yo wme. I} is no} menkiomed 3], o recend arkicle
'H'lo.} Compores give Wen-kﬂoum Sw}‘inﬂ a‘
ohen -?ec\ Lath in‘.}iG“ near\.:., Sorted Sequences.
CI-} Compowres S'}'rais\n]- Ynsertion Scr}, ’S\-.e\\s,or}',
S}'raighl He\ae Sor)‘, @u.u‘c\brswx, And H(-'oqoSe.rl‘.)

3cr;n\ms

“Besides the \oossi\ale ‘nn’}efes‘} m  Swoothsort 1
\ﬁad o\mo}ker Yeasonr tOT Cl?/velo'[asnj ‘\:l- Jo ‘H’ie c\eﬁree.

T did ond ?crr‘ wri}m;:) the above . (-X'} Yook me three
wee\QS, bul 1 consid er 'H)?zm We“—SF%}'-> The reéascm

wes thad 1 kmew be?me\nanc\ Hhatl we }Umﬂ o

Taresen" S\rnoo'n'hsc'r‘}' in an in)re“igi):\e monner T

would encounter considerable i eulbies. I hope
’H;e:) howve beer Surmounted St ic‘u?mHtj well .

Qc\?mom]ed&enn%)rs :

1 om grea)' indebled o C‘.S.Sc}mnem ownd

Yo all the mernbers OP the ’_ruesdm:j ﬁ-@&r‘noc’n
C(Mlb > bu%})'\ bo\'ncmn —I "mc\ -n')e Privi]e e oPd«iS%ssmﬁ

Yhe algorithm , iks coding,and s Presemh)-'.m."ﬂnaj
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hove \ne\]oed me C\Qri@jing My owm thoughts omd hawe
SuggeS'\ec\ S@v@ro.\ S‘\Shir;co.-n'\- Slm}:\?j

i ico.;ic:ns.

/]\JQIPW%CQS .

1ol \\Ji“iams,J.\'J.J. g\sori}"nm 232 RERTPSORT
CRCM, 7,6 CTune 1964), pp. 347-348
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