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A sequel Yo EWDBSQ

bj C.S. Schollen  and Edsger \;J.',])S\cs\-ro. i

Q no} oA'l ono\ commev&

The Formu\o}ion o? (43) ond (14) n Theorem O o?
EWDB59 is in erms o? wo Func)ncms P and 9
the ?irs\' one s ?rec\‘nca\'e-vo.\ueo\, Yre volue o? Yhe second
IMNE S Gn m-}u?\e o? Freci'ICQ\cs , ond Vot are de_?}nec\
on JWo arguments, viz. o ‘orecl':qﬂ-e ond om m-\-u)o\c
o? 'Pred‘cc.a\es. In re}rospec)' H’\'\s WOS o mi s\'a‘«'e.ln
the Seque\ we s\wq“ reF\ace. nnem \a:j o s'ms\e. -Tunc)‘.on,
b 5&?, O'V which both value and arswmen\ are o
poir Vrec\'lco;e, m-\up\e ov Predico)res) .In Yhe new
noxaxicm, (13> ond (14) loccome

(X,Y): ([ r (= 'R] A (o)
(A Y,V: (UV) sub (XY
[(l‘ U, rs V) = Pq Crv, s U)]))

h: (@R=(EZ=T(hR,Z)= pq (R, hZI) (2

wWe thus @ chieve severc.\_ simP\i{?}ca\‘uons, 'ﬂnere S
-)he no'}o.\r\ona] de&n}'ose -“\c.* -\\-ue arjumen*s need no}
be re'loeo}ec\ ~once For P and once %’o.—- o~ ; Yhere
s Yhe c.once)o}uo\ Sim‘o\'lgica}ion ‘\']no.\‘, bc‘ms
delined en o Sin_g\e_ O«rgumtn\', 13} su%cesrclo fequire
F),- P9 “)us\- ’monox-on'ac‘.\'b.

(Ehd OF no\'c\\‘\ona‘ commen})
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—'Formu\o*ion ond ?roo? 0() Lemmao 0, EWD85gY-4, con
be imfwroved os —ﬂ’o\\ows_

Lemmo O Let X and hd rcmﬁe over Fredica\e s}ruc‘ures
D€ S'N(’an SMQ\DQS; let b be o bo«b\eon (’unc\"acn'\ such
Yot b XY s deﬁne& @-;r ol XY . Consider the equa-

Hons O6YD: b XY @
X: (EY: b XY ; (3

ond

then Yhere exisls o (mony 4o ome ) corres pondence
between the solutions of (2) c._nd Yhose 0€ 3) such
Hno& Cu So\u‘-ion b? (3) 15 the x—«:bvrn\bonen)' o?o.“

chresPundinD soludions o() (2)

Qroog- T::r C-“ X we o\oserve

(E_Y:: (X,Y) [3-3 &Sc\u\ion o? <‘?_))
= {2
(EY = b XY)
= {(} ?
X 15 a so\u)ricm o (3)
(End of Proof’.)

Coro\\g; 0. 1? (2D has an exyreme soluhan
(Xe,Xe) , %e s (3)s exireme solution oF) Yhe

same kind. C’p,.OQQD ormitted )

/\?e Lemma1 , EU®853-§, W remqu 4)‘\’\0\} H—:e
C.O\"FQSPonc\'m \emma ()or wea\ms\r Sc\\u'\‘ions 13

C\lSc VQ\\&; e Yroo? 1S \ocs\' cmAuc.)ccA via H\e cun -
Juaa)rc ond S \e@ +o the reader.
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5‘|m'.\ar\j , Gc‘m Theorem O, EWD859-10, the corresponcl-
ing, thearem ?or weakest solulions can be derved.

Since Yhis requires o b} more care, We now show

how 'H‘\'as con loe deone.

The weokest sdudion c? (0) would be Yhe neﬂahon
o? dhe s)rrcmges} solution o? () with (XD reFloced
b:j G X,2Y) , e,

X)) ([rGY)=R]) A
GRAE (U,V) sub (X)),
[ (e U, rs \/) = pq (r V, rs U)_J))

Yo \oea‘m with , we re\o\ace the dummies U,V ",’j
AU,V ;s dhis :j'.e\cls

XY (Lr GYD=R]Y A
(A U,V: (1U,7V) sab (3 X,7 YD),
[(r('t U), rs GV))= P9 (r(1V), rsGU) )

NlH‘u r,rs, and S\'mc\-ure ?orm\:\q commu.\ing w'n)r\n

heﬁa\-ian and In view og)-}\f\e. definthion of ‘}}Ie Comn -
% So\e. s :j‘ue\c\s

(X,Y): C(rYE "\’R] A (4)
RUN: CUNY s (X,
[(rV, rs V) = loc‘* (¢V, rs U1

S‘mce. * VS mcno}on!c, we., dedu.qe on o.cc.wr&

c() Theorem 0, thot (4) has a s}rcmf)es\' saluhion,

ond , hence (0) has o weakes} ome |

Let us deﬁne. 5 )w:) denotine, the rool o? Fhe
X-ccmnfonen} o{) the s}'runje.s\' so\%\ﬁm o?(lc) b\\j 5(‘\?).
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With 5*/\'2 shork %r -;5(1'\?3 ouf @rs\ conclusion
15 Jha}

[énRE (’l‘he- roo¥ o? the X-c.om]oenen\ o? 'n‘ne wea\(esx
SOlu\-\On °€ (o) ))

Dur secemd conclusion Gcm the de@n'.\ncm o()g,
(4) ond Theorem O s , el

Solu-\ion of

h:(a/R:: (EZE(‘\’R,Z) = Fq* (,R ,\"Z)_J))

Phis s equivc.\en)f 40 -nwe conclusion "r\'\ax 5’* 'S 4\»@
wea\<es‘ So\u\‘ncm Q-{)

h: (B/R ¥ (E AR [(\n*'R,Z) = Fc{x (’R , \:‘ 2)3)3
Neﬁo\"mj -“’se dummies, we der"\?e

h: (9_? (_E;Z :: [(h”(ﬂﬂ),'lZ) = Pq* (R ,\G*C'IZ))-]))

cmcl.,b:j erbins the de?in’.}ion of -Hne CU“J‘*&G}Q

h: (a/R (EZ [Ch /\\D, Z) = ‘Dﬁ C’R ) \n—Zj] )3 5

1.8, 5* WS Yhe WECJ(QS‘\ So\ux‘aon o()(’ﬁ. And *\‘ns
conclides our demonsiradion tha) “Theorem 0 holds
?or‘ weq\ces}'so\u)'qons oS we“. (’ﬂ'\e o)oove ook -
\\‘eeP'm\cj 'S more e\o\oor‘a}e ‘pncm we \’\ac\ MoPec}. )

o *
Eal

5 s -n\e sértn'\jes\‘

*
>

We shall deﬁne, @r e recurs‘:veb de@necl )orocedure
KEC, the Predica'\'e ¥r0n5€crmer w\P ('?EC,?> GS
the weokest soludion of an equation o? ):j 1)
and the ]ored’-ca¥& %sgcrmer WP (’REC,? s the
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S nole \an“

shenaest solubion o o very Similor C ossivly iden-
')"co,)s equa;‘ic;n. "ﬂ'\f u“‘im':c?.}e joa\ o?f

be Ao prove ot least

(D thak wP<’REC,?) So.\-is?'le:s e Law o?)-\'ue Tx-
cluded Miracle _

Gi) that W C?EC,?) s universall Confunc Five

Gi) thak Twp(REC,RD = wlp (RECRIA wop REC,Inw)).

To Yhis end we \nav_e Yo eshabhish grs} the relevont
CUnJunc\'iV}\j Pro Qr\‘.les_ e}t. @f‘ nc}‘»cms ]Dq —m
(‘\)-—- as deriveo\ rom -'H'.e bod:) o ReC.

For Hre }‘.me \oe'ma, we consider the bod;j m iso‘a-
hon, e, we '\P—mpcrari\d ‘Bnore- '\-\no} \a"'er H'\e bod:) w'e“
be wsed {)or‘ G. Yecursive dg@n'.\'k)n. In o}“th WOVC\S,
we consider o boc{_j D, bul \)J means o? Con-
co}eno}ion and the a“ernq}we c.cmss-ruc\- G‘om \mown
s latements and one "?aro\me%r daYement” dencled

\"’,‘j REC,
he known statemenks S we wse
(i) WPCS, Fo.\sc) = @)\&3

(i) w\F(S,ﬂ is universala coniuneive

Gii) [WFCS,Q) = W\PCS,’\?) ~ wp S, Yrue D] ?o-f AN
“he Farqme\er shalement REC onlers #heﬁgme

Vie, dwo Fred'nc&e ‘;TO«ﬂS@)Tmers) h and lh res\:ec}-
wela . Thea will be used o Plcij bhe réles o?

wp 'REC,?b) and w]PCKREC,?) resPec\-‘ave\D; here

W and th will ke ‘zndep@nderﬁ‘ Po\mme)rers {Z,f-
which assumP\ions ('1),(\‘.), and (‘u‘s'.) weil 3_\_9_1-_ be made.
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Lemma“\. Le* D 1% O S\'o\}emen)r’ \ou'-“‘ bb Conco}e-
noHon and the o‘“e.rna)-iw_ q;ms\ruc-\ G‘om known
s‘a}eme_nk and o 5\'0'\2men'} REC -@r w‘hic)‘- h amé
h P‘oﬂ Yhe role of u—PC’REC,?) and w\p C'REC,?3
resPec¥iVel3. Then Ywo known Funchcms) ?q and 5?0‘, of

whidn bo}-\ﬁ va\u.g Qnd erumeﬂ} Qre G \oc.:r (Predicnk,

m-\‘v\r\e o? rec\‘:Co}es ), Q recl‘lco.‘\e. ’P ond omn m-*u?\e
7 g >

é']oredicc)nes Q can be de@nec\ Yot have Vhe

0“0 w'll':j Fro ‘oer)-‘;e s

G) [Fo‘ F:.\se a@\se-] CNQ\-e thal arsumen\',va\ue.
ond quanhﬁcohcm re(?er )ro C ‘i:a\r C}:r‘ec\ica e,

m-tuple of predicates).)
() lpg s u.n'avefsc.\\:j co—n:)unc)r‘we
& T pq GGYD = lpg (LY A P,Q] (or ol OOY)
(V) wp@,R) s for ol R $he solubion of
U:(EZ: (U, 2) 2 pq (R, h ZD])
W) Wp(D,R) is for ol R he salukion of
U:(EZ:{(U,2)=Vpq (R, W2DD)

C-I_'n (v) and (V), the ex'|SX'm3 2Z s Q\So unique,
but his w‘.\\ not )De vaee\.)

/Proﬂ . _ﬂwe Froo? 1S LJ induc\-ion over )')12 Srammo\r
o€ D. For the base we loke s\ﬂ\a ?or D, %r
Yre induchion s}eP W Su.?ﬁces Yo cemsider ?or ;e
the E)orms S;D' , ’REC;’D’ , Gnd

f Bo 5D | B1 D §
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Tn s case we have [w?C'D,?)E'R3 ond
{W‘F CD"R)E'R] . N\H\ -\-\ne unique O-}-u.p]e , wP(PD,?)
ond W\P('D;’R) ore Hne. So\u\-'\on o?

U: (E2: [U,2) = (R, o-buple)])
Cdnsequen‘r\:) i+ Suﬂz.ces Yo de?ine. , Wh m=0,

L pa(X,Y) = (X, o-tuple)] (r a4 XY *)

[lpg OXYD =(X, 0-Yupled] for ol XY *
(e, = C*me,o-h’?\e)]

*) A ,Y have do be }Q\ten ?rc:m }hi afproyria)c ran$,
lLe. X s q“j Fred‘uca)e and Y am.j O—‘uF\e o??redl-

coA es |

The Verieica\"cdn o€ &) ‘“\l‘ou\j\\ <v) S \e@ }0»‘.&

reoder,

For each of Yhe Yrree cases o«? e induckion
S\‘eF we need 'H\e ?0“ow‘me \emm ,"'\na\' we “\efe-

@r’e @rmu\o&e and ?rove. irs\‘.

Lemme 2 . Consider the conditions on V ond U
<E2:: [VE?Z} ~ EZESZJ) €]
€2+ Uz WD) ~l2242) . (6

“hen we howe
L sd-isﬁes &) =
(EV‘-: [UE—:\(V] ~ (V Sa.\-‘nsﬁes (sd))
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Proof . (EV: U= kV] A (V sakisfles (53
=({_E_<\s/-.)-.3[us kVIA(EZ:Tvzf2]) Al2=292Z])
=({(_5_P;c.-{:i(?\;}luskv1 A tv-:-. €23y nlz= Dz]))
=<{§§i{5\;§k (2 12242
- {C6%

Y Sc\\\sﬁe.s (6 <End a?f])ﬂl'b? °€ Lemma Q_)

Corolloﬁ 1. -I? \lu \S -)he on SO\ux'lon o? (‘5),
k Vu s -\—he. onb SO\U\‘\on o (6)

- o AT

true
= ‘{de?'mi\icm o() ;i

Y_wp(ﬂ),’f\W = wp (S, wp (D, RV]
= {‘mduc\-}on \qa]oo“nesis.(\\’)}

[w): ™, R) = wPCS, Yhe solulion o?

U(E2:{(U,2) = pq' (R, W20IN]

=5 {Corouarj 13

[wP('D ,R) =(dhe solution o?

U:(EZ:: [Us wp(S,p'(RW2D) A Y_’ZEq'(’R,hZﬂ))]

Hemce we de?‘me P9 by
Lpq XYY =Cap(S, YD), o CGY )]

Ahus .c_o\\reﬁn @n" Givy . We ccx\:r F‘" ) \o:) +he
similar definibion o? \Pcl
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t\?q (X,>) = (w\P (S, \[:' XYY , o (XN

“Furthermore we observe
Lp OO 2 wp (S, p' OGN

= {'mc\uc.\‘:cm h:}?o‘r\wes?s (inﬁ
IFCX’\(B = wp (S ,\P'(X,\’) ~AP)]

= {Pra‘)er\ies'o? wPCS,?) and w\P(S,?>}
[f(X,Y\ = w\P(S,\\a‘CX,Y))A wPCS,'P')]

COm\:J'min:) the a\oove., we con coler @ar Gi) b
d"‘?‘“""ﬁ (P, Q) b:j >

e, = (wp(S’,’P'), QD)
"“\e Ver'l?'lca\‘iah o? (l) Omcl (i'\) s ‘Q@' "'0"\‘\')2 rQO\dQP.

’D = fREC; :-1?_'

-t S  wm e Ew

true
={de€ini‘ion o? ;3 ond o? HS
[NYC:D,’R3 = h WFCDZR)]
= { ".ndu.c.\‘ior\ }'\JPOHIES}S (W->:S
[wf’ ('D,’R) = h (Hne solution o?
Y. (_F:Z ::[_(U,_Z) 2 pq' (R)h 2)1))1
=3){ Coro“or‘j 13 A

[wPC—D,’RB = (-H\Q_ So\u}-':on' DE)
U:(EZ={U= \“(T"C'Y?,\nZ)Y_] N c{(‘R,\nZ)Dn
={ Pre&.ca\c.; Hhis “TO\Y\SF)Of‘MG}'IOD 1S necessary , since.
U should be ex?res:‘uad 0% o kKnown ?unc\icm QEC’R,WZ);
o Hhis end we extend 2 with e Prec\ecq\e Z Yo

(2.2)5
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[wFC’D,TQ) = (bhe solution o?
u:-(E 722:[Uz=hZ2) Al(2,2)= Pq' R,h2)1N) .

Hence we <:a)ter {’or ('N) \D\lj de%ninj ?c\ \ob
tpq(X,(‘?,Y))E({T’, Fq'(x,‘())-_\
We cater ?or (v) bfj Yhe similar de@n'}‘:m o? \Po‘
[tpq CGE YD = (7 g YN

Tn view o? induc}ior\ BD?O}")QS?S ('l'l'l) we acer g)orC'l'li)
b:j de?in'ma (,P,(Q) b\j

[(P, Q) = (Yrue, (P, ' N .

Vedgca}ion of G and Gi) s le@ }o the reader.
Nole thal 'n Yhis case Yhe volwe o? m has
been increased \o‘j 4

D= fBo>Do [ Bi-Di [

Yrue

= { def‘mihcm o? a’f El }

[w?C'D,’R)’—E (Eh s BBAGB v w?('Di',?)))]
= {_'mduc\-icm hnyoﬂtes‘ns ('N)}

Twp (PRI = (B1:BBAGS v (Hhe solubion of

U:(2: 10U, 2) = poi’ (R, 021NN

3> { Corollarm 1§

[WP ('D,’R?E (Eh n (‘\\ne solukhion o?

U:(€2: [U23BA GBI v pi(RRZN)A22q R WD)
= {?fd cale )
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Lup(@,RD = (the solubion of  U:(E 20,21
[(U=2BB A (1 Bov PO'(’R,h ZONAG BV p‘l'('R,\n?«))]
~ [(20,21) = (qo' R ,h 20), q'\' R, h 24 NINI

Hgmc_e, we Co\et‘ ?Q’f‘ (iV) b\‘j de@n}ﬂa “)C\ ]Dj

Lpq (X,00,Y1 D= (BB AGBov po'XYaddn (Bav Pt (X,Y0),
(q0'(X.M0) ; g1'(X,YadN ]

Similady we cater Lor (v) by delinina ) b
I o) %y 'PA Y
Upa (X, 00,00 = ((3o v \Fo'(X,Yo))A(-\ Bav \p'()(?(-r)),
(\gqo' (X, Yo, \g1' XY

ﬂjo‘m we can coler G::r (i'n'a), Yhis %me bj de?in‘mj
P, @) lo:j

(P =(BBAGBo v R AGGB1v ), (Qo, V).
Ve:‘;?iCG}'\On o? () and (i'l) I C\j&'m \eﬁ Yo Yhe

reoder. No}e ‘W\G" the new m 135 mi4+ v | Tn

VIewd o? \'\'\e \'Jusg anc\ -nqe —Hnree ()orms o? n\e s}eP,
CQ“S o? REC 'n the \ood.‘cj‘

(End ofr?mog o? Lemmo 1.)

A *
»

mnm equc\\s "H')Q num\oer" OE

ﬂﬂ«.,— Jhe above exF\orG\ions o? Hhe )ooclb D and

‘Js assoc'lo.\'ec\ runc.\-ions P9 and l‘oq —as delined
\h -Hne ‘:roo? _QE Lewma 1 — we are now readﬂ ’3'0
oc\olore. the recursive c\eﬁna‘ricm

REC =D
Tn vieus o? Lemmq'\ (iv) we nowd de?ine wr(’REC,?)
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as )f\'\e s}ronges\‘ so\a\rion o? (‘\) 5 and,'m view og)
Lemma 1 (V) w\P('REC,?) as Yhe weakest soluhim e.F)

h: (AR(EZ2T(Ih R, 2)= \pq (R, 21 LW

ﬂCCO\"O\ih:) do Theorem 0, EWDBS5G, wp (REC,R)
s Yhe root o? the x—com?onen\‘ OP the s)roruﬁes‘
solubion o? (C))J ond — see EWDB60-2~— N\F(’REC,'R)

s Yhe root 0? Yhe X-compont&n‘ OF Yhe weakest
So\u}ion o{’ Yhe C.orres‘;cmc\ina

(X,\’)z([r\\"—if\?] A (o)
AUN: (U,V) sub (X,
[(r U, rs V)= \)90\ (r V, rs U)]))

Note thal Theorem 0 s o P\icq\o\e swmce g)rcrm
Lemma 4 , (i) and ('l'ﬂ)) W} {o lows thot \?q and hence

m are W‘\Oﬁo}c}fﬁc .

Since we would \'\\<e. to Q?F‘:j Yhe resu“s o?

EWD 843 "Junc.\-iv'a\:j OF extreme soluhrioms ”, we
5‘/\&“ reuor‘z):e (0) ond (0') T the Forms

Y [P R = (X)) @
X, LOGY= WIER, X, YD) (8)

re,SPec\‘Ne\D. "“13 Poss'\‘o"\'\b Q? sur.\'\ C rewrl\-m\s \'lcts
been aroued on TWDESQ-11 . “Mhe relevont proper-
Yies of these ?unc)-icrns are 3'|ven \0.5

Llemmea 3. TThe Yunc“icms V —E’rom -, \F —(?rm(a)_
satis

(i) ‘_? Va\se. = ()O\Se-k (NO\Q ’“’oo\‘ n'!e O\fguvnen}
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re.?ers "'Q o) 5;1-':?\& (Fx'edicq}e, ‘zair o?
m-}rees o? Prec\'nco)es) ond A} M‘ie
value and the quo.n)-',—ﬁcohon re?er Fo
o pair of m-trees o{? Prechco\es)

(ii) \f 1S universa\\fj c.onJunc\‘we.

(i) o poir (PP, Q) o? m- Yrees o? )orec\icq}es

exists  such Yhat
L OO = \WOLY) A CPP.QR) )

’Proog :
rom (0) ond (3) we deduce +ho} f 'S defﬁnec\

") [ED PR XY (for ol K5, 0Y) (9)
[rq’?.-.'R‘l A
@A0,5,UV: [GI,U,V) sub (X.5.X,7):
[Cr U, rs V)= P9 (r VvV, rs U)))

TFrom (0" and (8) we deduce +hat 1? is de-

Bred by
IK¥) 2 WRX D)= (Ror ol 5.%Y) (10
[r¥=R) A
@UY,0,v ([§,7,U,v) sub (XF,%Y).
l(r U, rs V)= \)')c‘ GV, rs WY)

The above can be ver'\?'uecl \o:j o\aservinj Yhat
*he eolua\-':cm ('}'3 wAth )? de?‘mee\ 1:3 (‘5) "j'\e‘ds (o).

('l) B (9), ?-FQSQ S A‘))e So\ulicrn OP

XY <[r\7.=.;§¢)z\$e] A
(9.. U,V, UZ.V: (ﬁ,v, U,V) __S_t_aia' (S'(,\?, g’;)se, ?a\se):
L&V, ss V)= P9 G-V, s D)
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Since oll suklrees o? PG\SQ have }\na} sOme va\ue,

this equa\'?t.r‘n S on o\cc.oun; o? Lemma 1,(i), equi-
VQ\en\‘ lo Ahe Qo‘ua"'»oﬁ
Q? ,\M(D p <[r \? = g)o\.se-] N\
@UV-@,9) sb XY
‘_(rg,rs = ?a\se})) N
which has ?o\\se as ks cm\:) solution.

(i) TBJ (40), q“ e\eme.n\s o? ()?,Q{’) are de?med
Q_s univeraa\\:) Cchunc\‘iVe unc\"ncms 0? (’R,X,Y):

@)f rq' Yris s o‘ov':ou.s, afr Yhe Yemoﬁn'lna e\emen}s
we re\ on Le.mmc.‘\,('nis‘ “ence \P s un'auersa\-

\3 COnQUﬂ c}-'we.

Gi) Wit VY ond @ as Hne.j occur m Lemma 1,
with Yhe poir (PP, Q) o? m-}rees o? PTQA}COA‘QS
dé@'ﬁeA \D_j

(aU 0 ‘-fgglo ’?P-.T_rija?]) — ie. Yhe wm-}ree
wi)\') o\“ 't\'s e\emen\'s @-O\uo.\ lu '?—

[r QGQ= Yrue) /\(BV:V/ ﬁ@@:‘_rs V=@ |,
Yhe conclusion ?o“ows ?f(‘ﬂh (9), (10), ond Lemman,
G (End of Proof)
“Theorem O,

(o) [w? (REC, %\se} = ?q\se-_x

() W\P (REC,?) s un'we:"so.\\:j Commmncdive
Gi)  [w (REC RO = wlp (REC, R A w‘,ﬁ?\zc,)me)]

/?L_oo;g ()  wp (’REC,?Q\S&) T \ob (3) he root o?
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the sxrcmses\ solulion o? ALY ) ({"((}n\se,x,\()a(x,\’)] ‘
83 Lewwmo 3 ” C'l), 3;\'1*\5 sc\u}'\on s ch\se

(iv) Since — Lemma 3, G~ \? s un'uvers-n“:)
CWJMHC\'\VQ, '\'\')e 'wee.\(es\' SO\U)‘.IOT\ o? (8) -—_EWDE‘;SQ,

’n')eovrem 2 — 18 O unwersq\\b C.cm'ur\c\-',ve ?unc\‘at‘m

o? /R ,Mence sSo VS 'n'\e roo\‘ o? 'AS X—Com?oncn}.
G"") COnS'\&er,\-J\n‘! A S\‘O\ndinj ior o Foﬁr o()

m-trees o{) )Orec\'nca}es, Yhe equation
XD LG 2 RR, XD A Z ()

,-B:) Levnme 3 °<'\'li), (41) becomes (7) with <’P’P,COCQ)
@1’ Z 'IF we su\as)"»\u.\‘e. Frue %r 2z, (1) becemes
(R . “The. r"v\o-)H-\an-na side o? (11) = un'avers.cz“b
cgn‘unc.\‘nve _lemma 3, (i) — Yhe quc-clru‘:\e.

(R XX, 2D

Le\' g(ﬂ,Z) \oe }}le sxrcrn eS}‘ So\u\"tcm o? (‘113
and let H(R,ZD be Ys weakes} solution . The
r;aﬂ-hanc\ side of (41) \99"*:3 cm\_')vmc\-'-ve, we have
_. BEWwD&4ga , Theorem 4 —

1gR,2) 2 H(R,bued A G Orrne, Z2))

With  the sPec‘:c\ choice o (?Y, Q) evc:r Z
ond cw?in'm owy Ok)f')te‘n ion '}o “‘ue T‘oo\'s q? }\ne

X- com?anen =, Ye ccmc\us‘mn (i) @;\\owS.

CEnA of ’Pmo().)

Wemark. Qlong the \ines o? Yhe roo? o? Lemmat,
¥ con e s\f%:wﬁ -‘r\no}r ‘bo\ '\'.5\901‘-Ccrn\'1huous m
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\S Yoounded. Q\cms
¥ con Yoe

s of -

case ‘non-de)ferm‘\hac
\‘mes of Yhe Fmo? ol Lemma D

wn Yhot Yhen +he CeresPcmc\mj
\}'\nuous. /*—rcmr\ ’Theore.m 2% o E\J‘D849&-'\6

;‘\\eh @“OWS \'\\q\' W CKREC,'? 13 Q_}“-—Cun)"hu.
s as wel. CEnd of emark. )
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