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K e v  u c r c l S  a i : i  l h r : a s e s :  a : : a ] . v t l ' c  i u n c i r c n a l  c a : ] - c u ]  u s ,  l i n e a r
:i:J---*

con t ' i n ' ' r ous  ope ra to rs . ,  J .L .  Tay Io : : , s  j c i . l l , c  spec t ru t r ,  I r dche t

moc-u le s t r :u ,c t . - r re ,  Rienann ooinain,  Scein s i lace /  ccmir tu t lng n- tup l -e '

l ] :* ; -a{,  r  i l 'v io tr-ni 'o i tcuess : :e sr: ' -1"Ls cc;nce::ninci  l "L:cichet

t i roc - lu - i -e  s t ruc tu - : :es  over  ' r - l -geb: :a ls  o f  hc lo i : ro r l ' ) l i c  f i : r rc1- ions  c l r : f ined

on so lnc  co inp l .e ;<  rna i l  j . f  C I r -1s  a re  p : : ' . . : se i i te  d  ,  con ta i i r i ' : : tg  as  n l r  t  j  cu-

1ar ( lafrcs t i i : lc l r iet iess Li ;-Cl: :Ci l ls f  O:- i  , I ' . ! ' ; " ' : ' - '1 c ' l : ] l  t  s ai l ; ' ' l  
" : t  

iC f  U: l ' : "-

t j .ona l  ca lc r " r l j -  fo r  coml - : lu t ing  l1 - - t " 'Lp1 'es  o f  l inear  con l : inuc t is  o -p .u  "

ra i ;o rs  on  F ' r i c i le i :  sFaces  IZ ]  ,  I  S , ]  .  i ' : l a rn1ey ,  ' ; i te  f  i r s - : 'L  s ta ' te i ' ' ' c i r t

Sa1z5 ,c } ra t  t l :e  Spec t . ra l  i . ia1 ;c inc1  T ,heo: :e ln  j - i rsures  t i :e  un ic l ty  o f .

the  f  unc t ion* l  ca lcu lus  and th ' , i :  j - l :  i - i r ,p ro 'zc ts  Zane 's  un ic3-  l - i z

r '  -  ' f rh i ' r  r l  ' ; ;h i  l s  the  secc t - iC  s t : i t cnent  q ives  an  u ; : i -c i t y
t - h ' 3 c l e - l  l  

t  t ,  
' . i t : L l  

.  i l ,  i " : i i ' i - t j  E i : ' : j  ) L u L ' r i u  r ( ! i u . v : i r v r r v  
- ' -

conrr i  arof ,  ' , rh ich is  an analoque of  the cc i r ipa l ib i l i ty  prooer ty

[3,  T] i ; ; r .  I .  4  .  r ]  : - : r  severa i  ' rar !a ] : les s ;ect ra l  :heor-v  in  cot t r t i i -

t a t i ve  l i a : : ach  a ige i ras .  AS  e  cc ro ] - i a : : i z ,  t he  twc  func t i o : " ra l

c a l c ' r l - i  c o : r s t r u c : : i  i n  t t l  a : C  f e l  l : t  J ' r " T a f i o r  c c i r r c i d e '



0 " -:1{,i,gclr1-q!. i.Lll-l: 
'l}i j.$ r1ol-.tl j s; i-r contitrr't;r't-i on of [Sl nrrcl

t - -  1

[C] alt l  i .1.. : i  l :  Lri t(rt ir . :)I t 'L.Cd j-n t i ic si; :Lr: i ' i :  ; ' rnd rv:Ltl ]  t l te techn:i 'C:Ine

: i r r : i . l . : i .a t :cd l , i1z J . .1 , ,  "  f  ayJ-ey in  [91 .  T] :c  cJcnr : r ; : -L  t :h i - l "OsoJ:hy - i .s ;  to

3r:ctard i :r.  (rol"r inuti I t(T 11 *. 1111;Ie i i  of I inear: contj nur:us o}:erat( lr:s on

er rrCchet. si1)ace I, i  als a Frichc..: 'L :ncduic si"::ucturc: of '  I ' t  ovc:: the

; r lqebr :a 0(C, t t )  o f  ent : i re  funct i -or rs  and Lhen 'bo t i -se honto log; i "ca l -

toi '- 'cl-o<ji  c;;-1 rL:thocl s "

p i : r ; ; :< ;sr t j .o ; r  l -  conta i l " rs  esseut ia i l - l -Y in  i t : ;  s t . rbente i r t  ! ' ' r :d-

che 'c  rnoo ' . i r - !c  s i * rucuLi" ror i  ove] :  a-1.gehras o ' f .  ho l -cr ' ior :1 :h j -c  funct :Lons

oir conplc: l  ni:nifolCs r,: i-r ic1"r a)..r:c noL c.-1rr11()i" i : i-carJ-.1-y j-r: ibeclc'Lccj - ' t- i" i  i1

nrr i r rer : i -ca1 $pa.ce,  a .nc j  ' ' ;hus i t  j -s  qu i te  cr : i - f  f icu l i -  t -o  q i r re  iL  an

i i i tc rpret -at - io i r  in  i - -er i rs  of  n* t - - r i r r les of  conrnu+; i i iq  operators"  On

1he  o the : :  ha : rd ,  Thec r -e in  2  l : as  .1 .  c l ea r  s r ;ec ia l i za t i o l ]  i n  t he

opera to r - t l t e  o re t i c  l a l i guaga  . i s  f  o l l r : ' ' ' ' s :

c f  Cn ' , . rh rch  conta i : l s

t h e  ' i o i  r r - -  s : a : t : - l t : , .  c i  a i l  : : - t u n l  e  a  c f  , . r
-*l--2--

lng_ lpiiatc::-s c:r a .,3;:acn s€acg- +:rgr:!:-.1 s e : < a c r 1 . u  o n e  c o n t i n ' J o u s

funct ional -  ca l  cu lus for  a  wi lh  q lg lyE-c- funct ior is  on U and ' r l i r icn

gg!:j'jis'i*j:-ia i-a3-9:-.'*11 jr q--j11':; c.:; c n''

In  f  act  th is  s i : ; i t .e i r . renr  l :c ids fcr .  i i : :dc ie t .  spaces l i i t i l  the

ac i c l i t i ona l  assumpt ion  tha t  t he  n * tup le  has  3  con t i nuous  func t i o -

na l  ca l cu lus  v ; i t h  en t - i r e  f  unc t l ons .  T i i e  co r resnc : r cence  w i t . h

Theo: :en l -  o f  [ i  f  J ,  ,+ . ; i t i -c i " t  u===E= t i ra t  : in  n- luo le of  e lenerr ts  of

a  Banach  a l c te i : ra  has  exac t l - y  one  con t - i r l r : ou r j  f i t nc t i ona l  ca l cu lus

v r i t h  ge ] :ms  o f  an : r l y l i g  f unc t i o t r s  i n  ne  - i g i ' bou rhcoc l s  o f  t he  j o in t -

s i :ect rum ar :d whic i r  cc, i ! i rn l . t1-e: ;  r , r j  th  thc G, :1f  a l ld  t : : . insfo: : r ' . ia t i -o i : ,  is

now o i :v i .ou.s  .



' l ] - ic s-;b; ; t .crnc: i ' t i - .s l r r : lc ' rr . ' . r  ei j . 'c r)ro$(: :)nf t jc l  i t r  t - i re f ip ir j - 'L '  ct f  IS]

-  T - - 1
a l i r ( i  l i r J r  \ . J . t - r - l L l ) 11  t -  c i . i  s , f - - i - ncy r . r . - i .  l ; l r i , r ' i  c r : c l i . , . l - i  l t ; i L r : s i ,  a l - r c l ' t - l t - i - e : :  fO ru t  j " s

in iposr :c i  by t . i re . :  rcs; t r : ic t j -o t r  that  the opcr l  sc ls  in  c iuesLj 'o : r  r t rust

h;i .ve: a.n envcfr-rpc oi '  ]-rbloriror.-r-, ir .y-. l l i ic hcnio-l"ocJ5-c:al-t.opoloctj-cal.

t ec i i n l - c iue  i n i t - . i i i t r ' - : c l  b l r  J .L "Ta .y lo r  i n  p ; :ob le :n ;  o f  f unc t i ona l

,  f -  - - . -  r  - ^  - . . -  ^  J
c. l ] .cu. l .us : -n  1Bl  ; rnd l9 l  is  e iga in us:ec l ,  b t t t  even ' Iheo: :e tn I  need's

fo r  j , t s  p : :6o f  t i r e  , . ; pec ia l  res r :1 . t s  o f  t r ansve i : sa l i t y  f . r o ' n  f , 21

Lr : f '  1 i f l  r^ccal . . l -  s ;cne ferc l : i  ; ruc, '1  notn ' t j -on f  rom IS]  '  [6 ] '

l lach Frdchet  @iXl  - 'podule lu l  over :  the nuclea: i :  i ' r6chet  a lgeb: :a

Q(>l )  o f  g l  o i :a" i  scc ' , - : i  o i ls  t - r  l=  a i i te  j .1  sD. lce X l ' ra-s  a c l js t i 'nquishecl

c loscd  s i r l - - se t  q i - ( x , t , t )  o f  ) i ,  v r j . t - h  a  gooc l  hono log i ca l  ca rac i -e rLza*

t ion j i t  ter :ns of  tc i ro log i -ca l  ' Io ,1 'S,  a i rd  v :h ich j -s  t f ie  gener ; r '1- i -

za; : i .cLD,  of  T la,v lor 's  jo i r r t  :pect : : ' t l ' r " :  c f  an n- tup- i -e  of  cOl ta i t ' l - i t - tg

op ,e ra to rs .  \ f  f ;X+Y i . s  a  * to l ch i sm o f  comp lex  spaces  and  i f  i ' i

i s  a  i : i dc i i c :  O iX ) * : r c iu ie ,  t l : en  the  O l ' v l -noc lu l -e  11  6U" rh  the

s t ruc tu r :e  i lCuced  by  , k ,S (y ) - - -  O f ;< l  v r i l l  be  ceno tec  l y  t ' t f  '

I  wculC l -1sr :  t :o  e] :preSS n: '  c rac i  i i ice io  i r .  - i I . i . ' "&5i l -esc ' :

v ;hOsC constant  encourage: i : ,ent  aeO usefU. i  d iScr- lss icns iec l  t 'c  :hese

r : e s u l t s .

.  1. r ! ,e n,gi i - : ! : : l r : :  rr  is lcnc- ' ;n {f9J ,  [ : l  '  le I  )  that a

Frdche t  8 (X ) -mcC, : .1 .e  l i ,  w i t -h  X  a  f i n : - t e  C im.ens iona l  S te in  space '

haS a nat i : . ra l - .e : i ' .ers- : .On iO A.  St :UCt ' ' i : :e  Cf  l : ' rdcnet  inOi ' ' l ie  over

thc  topo lo ' l i ca i -  a iqec l :a  Q i r y i x , t ' i )  )  o f  i i e rns  o r  ana ly t ' c  f unc t i c r s

c le f rned  i n  ne ig l : bou rhoods  c f  6 : (X ' l { )  .  l x ' c l . €ov€ I  t he  se t  e t " (X ' t " I )

and  the  na tu : :a f  ex tens ion  a :e  fu l c l -o : : i - a l  i n  sc )ne  i : r cc i se  sense

r  - . ' l  i  -  ^ -1  .
( f 5 ,  T h m . 5 J ,  L b '  

' l ' l ' I l n . l  a l ) c l  ' r  r l i l r . ; ' ] ) '

we sh . r l I  bc  i n te rc : : t cc i  i t r  a  conv ( l l : se  c lues t j - cn ;  nan tc I l "

tO g- i r re  nt in  jnra l  f  i t i ic tor :La l -  Dl lo l r t i r t ics  o i " i  an abst - r :act  cr : i ' :ens io t t

of a l l ' : iclrei:  nioclr ' l i tr  s;t-: :uct-u:r:e f i :om 0txl to 0 totX 'F' l)  ) r+hi 'cir



i . t - tS i . i t . .eSi  - i  i . r i  Crs l . t t ( : i . r ' , i r , ' i tC:( l  ' , ' , ' i . th  t - ] - lC : t i i t :U. ] .  i i - l  C; i tCt iS i iC>n '

l ,Gt us 'rcr ' ;r;rrJi t-Ir;- i i - :  i ' f  the l i ' ' rdchc't- el (x) *:nocir ' t l -e I"L iras ar

FrCchet-  Otg: t ) i / l ' i )  ) * r r roc j t . i -Le. :  s t l :uc i :L1rcr ,  theu g-- l9- r -c- lc . r r j  lu l  is  a  I : ' r ichct :

Qf  U) . - i i i odu le  {o : :  ev€ } t . y  oL re t t  s ;1 r .1 - , ; ; e  L  U  o f  i ;  co l i t ; i j - ; i j - nq  r5 t (X r l ' l )  '

T l rco rcn

* ' , > , r i # n l r l  
' l r r i  

l " il L l G . i l - I . f , . . L r l - \ 1 , "  - L \ -  \ _

r  a  r -  w  l - n  a  1 ? ' i  n n r : r r n  r f  n r r r - ,  i  r t  t , l h  i C i f  i . S  a  S t e i n
I  r t l t  A  I ) e  c l  l \ - r - t ' - : J l ! ( ) - l l r  L  \ 1 \  / r : r L r  - I - r r '

l>e  a  I r rdchet .  s ;D: iC ie  a l ld  CO!s i i c le i :  a l l  a rb i l i : . r IY"
__--*----::- :..;----^ --*

l ) f  i e . t 1 < - : i.on of a o:i.rr€n ll::dchet 0()i)-Ilqg]].].-e-i!lg,LttuIe_.?I t't !s-g

- i,roCul e s;'cructU:e*, -cicrrtote!i-]Y r'{U, 3Sf gn- etl-e't-*!:9:I i ; rCche i  8 (U)

6(X ,  t" l  )c t i€) i  "

( i )

If .f or everv b-olonjorpilr.g- jne? f : u *+ Cn , n7,L , lhe eo' ua-U-ty'

€ # n T 1 f
f  f i i ( > i , l i )  =  6 ( C " ,  ( i " 1 -  )  

-  
)

r,.r!-'r&0!* ),{ tut,,ot

1g= \ - , 'U. ,  )  v ; j - th  f  in i te
l-

a--- t

? rn l rJs  -  th rn  l i l l  co j . r :c ic ' ies  ' / I i . t l ' i  the  f fg " IS :  S
- r j - v - : : : : - ' J  

/  - e ^ ' \  
- '  - -

( u )-n- iocul-e s t : : t lctui :e

Of M qi . ten l -- . r  ' 'he nat.r- t r :a1 e;<te:- , : ; iOn.- -

BLos!:  l ,et  us Cer,cte bv l i

F rCcLre t  S t i : t  -nccu ie  s t . ruc t t t re ,

U  t h e  n a i ' . r r : a l  e x t e n s i o n  t o  a
]  " " -

. , ive:t  bi '  the i  soi io; :Phisn (  f l ]  ,  i : l  I  t

( 1 )

w h e r e 4 , L i "  a l  c p e l l  S t e j n  c c v e r i n q  o f  U

d inens i  o r :a l  se rve
tv

Le i :  U be the

r - 1
r . , .  l n  rF ' - , . - r  : i  . l  . 5Ju X  L l /

T I
Rega r rd in ! l  i l -  as  a

o  j :  F r d c h e l -  s P a c e s j :

lril=.,r6rs (f,)
o

( ) \

ane -€ ' { r ld  - rs  the  assoc ia ted  Yech con i r le r '

e i i r j re  l -ope o f  h .o lc :^ ,c r l ,hv  o f  U,  wh ich  ex ' i  s t -c

,!

ancl  is  a  S1-e in  mani fo l -d  v i i - th  d imU=dir ' t ) { '

il

l ' rdchct  Ot i ; l *m.oc i r - r le  we havc an isonior :ph ism

(.G"(.i,rt , nit)

t {  rcnra in ' . .  an open Ste in cove: : inr ;  o f  t I i n  U .
becanse  d (U  ,  l tU  ) cu  anc l



( , sce

11::: il6l j.171 []l]i :1. , i s

r - . . .  Yr  r r , f . ' * r  ' t -1  .
1..). ' ! LL, r r- J rrlt c t 

.,1 
.

Intl cc',r.l '

f ,1,  Ti :n i .  5

AJ 11j - f  f  : t J * + p  C ' - ,

. 3 " g 1  )  ,  t h c n

a c losecl i "ni ] - :eddi i tcr

( 3 ) r o(ff, tr{u; .. cr(re n 
, (liu } f )

i\,' T T

a i r c l  co l c i . L t i on  ( j - )  comr :a rec l  i + i t h  (3 )  ) ' i e1ds  c t (U , i ' 1 " ) ' ' s (X , l ' i )CU"

The r ight  s j -c1e of  (3)  is  comt>utcd as l  the zero hor i io lcrc l . :z

spaccs of  the s i rn l :J .e  cot t tp lex associatec l  to  the b icornpl -ex

nr lYi  I  I

l , t { ) (U )  (  € " (+0  , t iU ) ,  f l { ' .  [ t ] ,  a : r , i  eac l :  e . l  c :men t - -  m  o f  ] {u  i s  rep resen t *
*  

^  , A  I r

ed as the c lass of  I  6  m6;€"  ( t t { )  E t l "  in  that  comp}ex.  TLre ope-

a.l . l .oi , 's us t :o i i lent i- fv f  S m vri th t  e q)
TI  

-c : tUt  ,  so tha- t ,  (2)  is  even"  ,  r , rhcre 
Ea,

e tUi  * :no i1u1es.

t  the na. tura-L norphis t r  inc luced by the

o n  U C X :

t:al-i on thr: : n-.,-".,f * 1'tr ,.n
as eremcnts of  4o (&)  6  u

an - i -s ;omorpi : is rn of  (1e: lb)

But- l- i : i  s means tha

ex teus ion  c f  t he  i . nc l ' r s i

n"t
1

pr,u g .1f-ro:- 1 S4'(rxlrlt1 TA" o{y) (g '{q.t!, ['i*)* t'r*

i s  a n  i s o n o r p h l s m  o f  $ t u l - n o c l u i e s ,  Q ' e ' d

Let  us renark Lhat  coni i t i -on ( i )  can be reqr ' r i rec '  on ly  f 'or

? rli nr . li,i I
holomorphic  rnaPs f  :u ' -eP

2 .  The  func t .o r i a i .  se lec t i - on :  l ' i e  sha l . ' l  n resen t  now ano the r

un iqueness  resu l i ,  r , , i h i ch  en l i q i r t s  t he  c i i f f e rence  be tween  the

spectra l  t l reory j . r t  commr: tat ive i ja l rach a igebr :as ancl  that  on

Banach  (o r  r rCche t )  spaces '  Na i i i e i y '  A rc ; : s  anC Ca lCeron ' s  I emma

f rom Banaci r  a lqc l : ras (  
[ f  l  ,  [3J )  seens to  hat 'e  a natu i :a l  a l la t l -oc lue

/ -

i r - l  the spectr ; r l  t l le- :o i :y  on Bai t rac l t  spaces whj -ch is  obta inec l  bv

pass ing  f  rom an  open  seL  t -o  j . t s  euve lope  o f  h t : lOn to rphy '



De : i : - i .n i . t - ion:  l ,c t - .  I .1  bc a l l rCct rcL sp. r .cc anc l  le t  {  } :e  a

caj- 'Lcrqoi:y O j- f  j- : i i  Lc c. l- 'ruri :ns:Lc-,nal. S'Lcin !;pi lccs a.ucl ntor: lr ir  j-sms of

ana J-yt-.-L c s.r]-'.r.ce,'i,

l\ I-i,-1..j--lr:l{:.--*]r-j?j.jf:.tllg.g ,:f er:tcnsj.otis of Frejchet moclu'l'e

s ;L i :uc{ ; r r res;  c ln  M is  ar r  ass ig: " rc :nc:nt  f ront  ea.ch Frdchet- .  Ot :< i  -moi lu l -e

st rurc{ - r - i re  On I ,1r  Xe CQttn l ,  to  an ex ' re i rs :Lon to  a F: :5c}ret  S ' tUl -

T T
*n iod-u le  s t ruc tu re  on  i ' i ,  c lenoted  14" ,  where  U is  an  open subset

c-r. [ :  ) l  ' , , ih ic] :  c:*.- i l -Sl i -ns ( I( i i , ]4),  so t-- l t i ' . t :

Fo : :  oVo l ' : J r  mcrph is ln  f  z1 '  *7  y  in€ ,  every  s t ruc tu re  o f

l l : : C c h c t  0 ( ) i ) * n i c c l u I e  o n  I " l  a n c l  e v e : l : y  o p e l l  s ; e t s  C ( X , l { ) c U c X ,

d ( y , I ' l - ) C V c ! : ,  f  ( U ) C V ,  c ) n e  h a s

( i . i  )
I  I  t  f  \ /

/ n ^ -  \  r -  / r . . 4 ' \  '
\ r ' r  /  

-  \ r ' r  I  .

Let  us rc i la : : ]<  tha. t  a  func"Lor : j -a l -  se lect ion endows ea 'ch

Frdc i re t  P (X) - i . , oc iu1e  i " i  w i ' ch  a  s t ruc l -u : :e  o f  F rdche t - ,noCu le  ove r

Q161X,U)  )  beca .use  con i i i : i on  ( f  i )  apo l i ed  f c r  - ' i i e  i den t i ca i

rnap  E ives  a  i l r ec r  sy ' s ie : i r  3 f  s t i uc tu res  ove r  : he  o ! ]en  ne iq l -

bou : :hoods  o f  d (X 'M)  ,

Pr :coo*< i t i cn  1 .  l . ' here  : l s  e : :acc i -v  one f  unc rc r i  a l  se lec t i on

o f  ex tens l cns  c f  F rdche t  i r cdu le  s t ruc tu res on a Frdchet  space i '1 '

an the  ca tecrorv  ' c , ' f  R ie rann c lc t r .a j ,ns  an ' i  -q i :e in  inan j - fo lCs '

Proof  :  Le. t  X be a Rientann doinain which

fo l c l  and  l e t  cons lde r  a  F rdche tO  t x ) -noCu l -e

U  i s  an  open  subse t  o f  X  con ta in ing  $ - { " { , }1 )  '

a s s u m e d -  s t r u c L u r e  o f  F r d c h e t  S ( u ) - m o d u l e  i t ' ;

we irave the naLr-rral one [s], clcnotcct uif and

ex te l ' r s i on  o f  t t r e  O  (X  )  - s t rucLu re  '

i s  a  S t e i n  m a n i -

s t ructure on ?\ ' r . .  1 f

then vre have the

on  the  o the r  ha t r< l ,

wh ich  i s  a l . so  an



Rut U . i .s .1

af .  ho- l .c- l i l io l ; : :hr '  L l ,

a\)

and ircncc : i . t  has; an crlvcJ-oPe+

l- i ius t i te '  . j  nc l  u is ion nta l :  l las  an

T 1
' " f ) (U )  ,  I lY  i s  a l  so  a  l l r dche t

I

n clont,:iu

,- 
-1

i l I  . : ) . / i . ) ) i

,ise O fil
r1 1:

c r ,  ( l ' I Y ) -

Lh.at  casc-

Rie  rn i l n

T.a n,  r -
L ' .  r  ) - l t

.  B e c a

tTroi:eov

i )  i t i

' l *' ( u ) l f
J

e>r tens ; ion  f :U- -+X

0(u l  - i i ro i lu l . c  anc ,

B y  u s i l l q  ( i

f l ' .u ' '  I  -( 4 )  , L ( t . r , --ooU' - t ' l

a ' l

Not i^c i r rg  that  a l - l  l - io l .onro: :ph ic  funct ions on U and f  
-  ( l l )  have

/\t tI I l
uniqr : .c :  cx lens i .ons to  U,  equat ion (4)  n ' lcans exact ly  that  i ' I ]=11"

q .  e .  d .

fn  t i re  cor l .muta- t i -ve Banach a l .ge] : . r :as f ramework Arens and

Calc leron 's  Ler ,u- r l& a1- l .o ' . is  to  res i ; r  j .c t  consrderab. |e  the cateqo: :y

o f  [ i t c i n  spaces  r  so  t ] ra t  T i reo : : c rn  I .  4  . 1  o f  [ 3J  can  be  s ta ted

a s  f o l l o w s :

g,Igpgglif-gl--3.: The-Le is qxactl:u one func*tcrial se 1 c ' n f  i  n n

Of  ex+ -e : : ' s iO : :  O f  Banacn  : i oCu l  e  s t r : c tu res  assod i ' a teC  to n - t u p l e s

Of e le i l i?n+ jS  Of  a  Con ' , i l l u ta i : j . - ie  3a l ,ach  a l :e i - : ra ,  1 l l  I ' ng-Ca ie flc) lir/

gcnsf-1 ces Cn anjl .oro-rest-joni'31:s. b-qiweeil

{- L ^w,
L I l C i t r  r

Miha i  Pu t i -na r

! - \ 6 n a r ' l - r r o n f  r r f
U U ' P L A !

INCRBST I
B c l .  P d c i  i  2 2 0  ,

Roman ia .

l {a themat l cs ,

7  9 6 2 2  B u c i r a r e s t  '
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