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P a u l R ich a rd H a lm o s, o n e o f th e b e st e x p o sito rs

o f m a th e m a tic s { b e it w ith p e n o n p a p e r o r w ith

ch a lk o n b la ck b o a rd { p a sse d a w a y o n O c to b e r 2 ,

2 0 0 6 a fte r a b rie f p e rio d o f illn e ss. T h is a rtic le

is a n a tte m p t to p a y h o m a g e to h im b y re c a llin g

so m e o f h is c o n trib u tio n s to m a th e m a tic s.

In tro d u c tio n

H ere is w h a t D on a ld S arason { arg u ab ly th e m ost ac-

com p lish ed P h D stu d en t of H alm o s { w rites a b o u t h is

ex tra ord in ary teach er (in [1]):

\H alm os is ren ow n ed as a n ex p osito r. H is w ritin g is

so m eth in g h e w o rk s h ard at, th in k s in ten sely ab ou t, a n d

is ¯ ercely p rou d of. (W itn ess: \H ow to w rite m ath em a t-

ics" (see [2]).) In h is p ap ers, h e is n o t con ten t m erely

to p resen t p ro ofs th at are w ell-o rga n ized a n d clea rly

ex p ressed ; h e also su ggests th e th o u gh t p ro cesses th at

w en t in to th e con stru ction o f h is p ro o fs, p oin tin g ou t th e

p itfa lls h e en co u n tered an d in d icatin g h elp fu l an a lo gies.

H is w ritin g s clea rly rev ea l h is com m itm en t as an ed u ca -

tor. In fact, H alm os is in stin ctively a tea ch er, a q u a lity

d iscern ib le in a ll h is m ath em atica l activ ities, ev en th e

m ost ca su al on es.

M ost of u s, w h en w e d iscover a n ew m ath em atica l fa ct,

h ow ever m in o r, are u su ally ea ger to tell so m eo n e ab ou t

it, to d isp lay ou r clevern ess. H a lm os b eh av es d i® eren tly :

h e w ill n o t tell yo u h is d iscovery, h e w ill ask y ou ab ou t

it, a n d ch allen ge you to ¯ n d a p ro o f. If y ou ¯ n d a b etter

p ro of th a n h is, h e w ill b e d eligh ted , b ecau se th en y ou

an d h e w ill h ave ta u gh t each oth er.

T o m e, H a lm os em b o d ies th e id ea l m ix tu re o f research er

an d tea ch er. In h im , ea ch ro le is in d istin gu ish a b le from
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Halmos embodies

the ideal mixture of

researcher and

teacher. In him,

each role is

indistinguishable

from the other.

th e oth er. P erh a p s th a t is th e key to h is rem arka b le

in ° u en ce."

M an y o f h is ex p osito ry w ritin gs (ela b ora tin g on h is v iew s

on d iv erse to p ics { w ritin g, lectu rin g, a n d d o in g m a th -

em a tics { are a m̀ u st read ' for every serio u s stu d en t of

m ath em a tics. C on ven ien tly, m an y o f th em h av e b een

collected to geth er in [2 ].

A n d h ere is w h at o n e ¯ n d s in th e w eb p a ges of th e M a th -

em a tics A sso cia tio n of A m erica (M A A ):

\P rofessor H alm os w a s a fa m ed a u th or, ed ito r, teach er,

an d sp eak er of d istin ction . N early all o f h is m a n y b o ok s

are still in p rin t. H is F in ite D im en sion al V ector S paces,

N aive S et T heory, M easure T heory, P roblem s for M ath-

em atician s Y oun g an d O ld, an d I W an t to be a M ath-

em atician are classic b o ok s th at re° ect h is clarity, co n -

cisen ess, a n d co lo r. H e ed ited th e A m erica n M a th em ati-

cal M on th ly from 1 98 1{1 985 , an d served for m a n y y ea rs

as on e of th e ed ito rs of th e S p rin ger-V erlag series U n -

dergraduate T exts in M athem atics an d G raduate T exts

in M athem atics."

W h ile H alm os w ill b e th e ¯ rst to ack n ow led ge th at th ere

w ere far m ore acco m p lish ed m a th em atician s arou n d h im ,

h e w ou ld at th e sam e tim e b e th e la st to b e ap o lo getic

ab ou t w h at h e d id . T h ere w as th e fam ou s story of h ow ,

as a yo u n g a n d very ju n io r facu lty m em b er a t th e U n i-

versity o f C h icag o, h e w o u ld n ot let h im self b e b u llied b y

th e very sen ior fa cu lty m em b er A n d r¶e W eil on a m a t-

ter o f fa cu lty recru itm en t. H is a ttitu d e { w h ich fu n c-

tio n al an aly sts ev ery w h ere ca n d o w ell to rem em b er a n d

tak e stren g th fro m { w as th a t w h ile a lg eb raic geom e-

try m igh t b e very im p o rtan t, th e u sefu ln ess of op era tor

th eory sh o u ld n ot b e d en ied .

E v en in h is ow n a rea o f sp ecialisation , th ere w ere m a n y

m ath em a tician s m ore p ow erfu l th an h e; b u t h e h̀ ad a

n ose' for w h at to a sk an d w h ich n otion s to con cen trate

“Professor Halmos

was a famed author,

editor, teacher, and

speaker of

distinction. Nearly all

of his many books

are still in print. “

MAA
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1 This is why the Hilbert space

needs to be at least 2-dimen-

sional.

on . T h e rest o f th is a rticle is d ev oted to try in g to ju s-

tify th e a ssertio n o f th e la st lin e (an d d escrib in g so m e of

th e m ath em a tics th a t H alm os w as in stru m en tal in cre-

atin g). A lso , th e au th o r h a s a ttem p ted to co n form w ith

H alm o s' ten et th a t sy m b ols sh ou ld , w h en ever p ossib le,

b e su b stitu ted b y w ord s, in ord er to assist th e rea d er's

assim ila tion o f th e m aterial. (A n a ttem p t to w rite a

m ath em a tical article su b ject to th is con stra in t w ill co n -

v in ce th e rea d er of th e e® o rt H a lm os p u t in to h is w ritin g !

S ee H a lm os' C lassic o n p .83 .)

T h e In v a ria n t S u b sp a c e P ro b le m

A lth o u gh H alm o s h a s d o n e som e w ork in p rob ab ility

th eory (h is P h D th esis w as w ritten u n d er th e gu id a n ce

of th e celeb rated p ro b ab ilist J L D o o b ), statistics (a lo n g

w ith L J S avag e, h e p roved an im p ortan t resu lt o n su f-

¯ cien t sta tistics), erg o d ic th eory an d algeb raic logic, h is

p referred area o f research (w h ere h e ev en tu a lly s̀ettled

d ow n ') w as u n d ou b ted ly o p erato r th eo ry (m ore sp ecī -

cally, th e stu d y of b o u n d ed o p erato rs on H ilb ert sp ace.

R eca ll th at a H ilb ert sp ace m ea n s a vecto r sp a ce over

th e ¯ eld of com p lex n u m b ers w h ich is eq u ip p ed w ith an

in n er p ro d u ct an d is com p lete w ith resp ect to th e n orm

arisin g from th e in n er p ro d u ct.). M ost o f h is resea rch

w ork rev olved arou n d th e so -called in varian t subspace

problem , w h ich ask s: D o es every b ou n - d ed (= co n tin u -

ou s) lin ea r op era tor on a H ilb ert sp ace (o f d im en sio n at

lea st 2) ad m it a n on -triv ial in varian t su b sp ace, m ea n -

in g: Is th ere a clo sed su b sp ace, oth er th a n th e zero

su b sp ace a n d th e w h ole sp a ce (th e tw o ex trem e triv ia l

on es1 ) w h ich is m ap p ed in to itself b y th e op era tor? T h e

an sw er is n egative over th e ¯ eld of real n u m b ers (a n y

rota tio n in th e p lan e y ield in g a co u n terex am p le), an d is

p o sitive in th e ¯ n ite-d im en sio n al co m p lex ca se (th an k s

to co m p lex m a trices h av in g com p lex eig en va lu es).

T h e ¯ rst p rog ress tow ard s th e solu tio n of th is p rob lem

cam e w h en vo n N eu m a n n sh ow ed th at if an op era tor is
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com p act (i.e., if it m ap s th e u n it b a ll in to a com p act

set, o r eq u ivalen tly, if it is u n iform ly a p p rox im ab le on

th e u n it b a ll b y o p erators w ith ¯ n ite-d im en sion a lran g e),

th en it d o es in d eed h ave a n o n -triv ial in varian t su b sp ace.

T h is w as la ter sh ow n , b y A ron sza jn a n d S m ith , to co n -

tin u e to b e tru e for co m p a ct op era tors over m ore g en era l

B an ach , rath er th an ju st H ilb ert, sp aces.

T h en S m ith a sked an d H a lm os p u b licised th e q u estion of

w h eth er an o p erator w h ose sq u a re is com p act h ad in vari-

an t su b sp aces. It w as su b seq u en tly sh ow n b y B ern stein

an d R o b in son , u sin g m eth o d s o f ǹ on -stan d a rd an a ly -

sis', th at if so m e n o n -zero p oly n o m ial in an op era tor is

com p act, th en it h a s in va rian t su b sp aces. V ery sh o rtly

after, H alm os cam e u p w ith an a ltern ative p ro of of th is

resu lt, u sin g stan d ard m eth o d s o f op era tor th eory.

Q u a sitria n g u la rity , Q u a sid ia g o n a lity a n d th e

W e y l{ v o n N e u m a n n { V o ic u le sc u T h e o re m

A tem p tin g to isolate th e key id ea in th e p ro o f of th e

A ron sza jn {S m ith th eorem , H alm o s id en tī ed th e n o -

tio n of qu asitrian gular op erato rs.̀ T rian g u la r'op erators {

th ose w h ich p o ssess an u p p er trian gu lar m atrix w ith

resp ect to som e orth o n orm al b asis { m ay also b e d e-

scrib ed (sin ce ¯ n ite-d im en sion a l o p erato rs are trian g u -

lar) as th o se w h ich a d m it an in crea sin g seq u en ce o f ¯ n ite-

d im en sion a l in va ria n t su b sp aces w h ose u n ion is d en se in

th e H ilb ert sp a ce. H alm o s' d e¯ n itio n o f q u a sitrian g u la r-

ity a m o u n ts to w ea ken in g ìn varian t' to à sy m p to tically

in va ria n t' in th e p rev io u s sen ten ce. A n en tirely eq u iva -

len t req u irem en t, as it tu rn s ou t, is th at th e o p erator is

of th e fo rm t̀ria n gu lar + com p a ct'; a n d th e search w a s

on fo r in va ria n t su b sp a ces o f q u a sitrian gu lar op erators.

T h is w a s u n til a b ea u tifu l ìn d ex -th eoretic' ch aracterisa -

tio n of q u asitrian g u la rity w a s ob ta in ed b y A p osto l, F oia s

an d V o icu lescu , w h ich h a d th e u n ex p ected con seq u en ce

th at if an op erator or its a d join t is n o t q u asitrian g u la r,

th en it h as a n on -triv ial in varian t su b sp ace.

The invariant

subspace problem

for infinite

dimensional

separable Hilbert

spaces is still

open.
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T h ere is a p ara llel sto ry in vo lv in g quasidiagon ality, also

sta rtin g w ith a d e¯ n ition b y H alm o s a n d en d in g w ith a

sp ectacu lar th eorem of V o icu lescu . R ecall th at in ¯ n ite-

d im en sion a l H ilb ert sp a ces, a ccord in g to th e sp ectra l

th eorem , self-ad join t op era to rs h av e d iag on al m atrices

w ith resp ect to som e o rth on o rm a l b asis, an d tw o self-

ad jo in t op erato rs a re u n itarily eq u iva len t p recisely w h en

th ey h ave th e sa m e eig en va lu es (i.e., d iago n al en tries in

a d iago n al fo rm ) w h ich o ccu r w ith th e sa m e m u ltip lic-

ity. T h u s th e sp ectru m of an op erator ( i.e., th e set

sp (T ) = f ¸ 2 C : (T ¡ ¸ ) is n ot in vertib leg ) a n d th e
asso ciated sp ectra l m u ltip licity (th e m u ltip licity of ¸ is

th e d im en sion of th e n u ll sp a ce of T ¡ ¸ ) form a com p lete
set o f in varian ts fo r u n itary eq u iva len ce in th e class of

self-ad join t op era tors.

In th e in ¯ n ite-d im en sio n al case, H erm a n n W ey l p roved

th at th e so-ca lled èssen tia l sp ectru m ' o f a self-ad jo in t

op era tor is left u n ch a n ged w h en it is p ertu rb ed b y a

com p act o p erator; (h ere, th e èssen tia l sp ectru m ' of a

self-ad join t op erato r is th e com p lem en t, in th e sp ectru m ,

of ìso la ted eig en va lu es of ¯ n ite m u ltip licity ';) w h ile v on

N eu m an n sh ow ed th at th e essen tial sp ectru m is a com -

p lete in va rian t for ù n itary eq u ivalen ce m o d u lo com p act

p ertu rb a tion 'in th e cla ss of self-ad jo in t op erato rs. T h u s,

if on e a llow s co m p a ct p ertu rb ation s, sp ectra l m u ltip lic-

ity is n o lon g er relevan t. It fo llow s th at self-ad join t o p -

erators are ex p ressib le in th e form d̀ iag on a l + com p act';

vo n N eu m a n n even p roved th e stren gth en in g w ith c̀om -

p act' rep laced b y H̀ ilb ert{S ch m id t'. (R eca ll th a t an

op era tor T is said to b e a H ilb ert{ S ch m id t o p erato r ifP k T e n k 2 < 1 for som e (eq u iva len tly ev ery ) orth on o r-

m al b asis fe n g of th e H ilb ert sp ace.)
H alm o s a sked if b oth statem en ts h ad valid cou n terp arts

for n orm al op era tors; sp ecī cally, d o es every n orm al o p -

erator a d m it a d eco m p ositio n of th e fo rm (a ) d iago -

n al + H ilb ert{S ch m id t, a n d less strin g en tly (b ) d iag -

on a l + com p act. B oth q u estio n s w ere sh ow n to h ave
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p o sitive an sw ers as a con seq u en ce of th e b rillian t ǹ o n -

com m u tative W ey l vo n N eu m an n th eo rem 'd u e to V oicu -

lescu (a b o u t rep resen tation s of C ¤-algeb ra s, w h ich sp e-
cia lises in th e ca se of com m u ta tiv e C ¤-algeb ras to th e d e-
sired sta tem en ts ab o u t n orm al o p erato rs); h ow ever (a)

h ad also b een in d ep en d en tly settled b y I D B erg .

S u b n o rm a l O p e ra to rs a n d U n ita ry D ila tio n s

T h ere w ere tw o oth er m a jo r con trib u tion s to op era tor

th eory b y H alm o s: su b n orm al op erators an d u n itary d i-

latio n s. B o th w ere b orn of h is u n w averin g b elief th at th e

secret ab ou t gen eral op erato rs lay in th eir relation sh ip

to n o rm a l op erators. H e d e¯ n ed a su bn orm al op era tor

to b e th e restriction of a n orm al op era tor to a n in vari-

an t su b sp a ce; th e m ost strik in g ex am p le is th e u n ila tera l

sh ift. (R eca ll th at th e bilateral shift is th e clea rly u n i-

tary, h en ce n o rm a l, o p erato r o n th e b ila tera l seq u en ce

sp a ce `2 (Z ) = f f : Z ! C :
P
n 2Z jf (n )j2 < 1 g d e¯ n ed

b y th e eq u a tion (W f )(n ) = f (n ¡ 1). In th e p rev io u s
sen ten ce, if w e rep lace Z b y Z + , th e an alog ou s eq u ation

d e¯ n es th e un ilateral shift U on th e on e-sid ed seq u en ce

sp a ce `2 (Z + ), w h ich is th e p ro toty p ical iso m etric op era -

tor w h ich is n ot u n itary. It sh ou ld b e clea r th a t `2 (Z + )

m ay b e n a tu rally id en tī ed w ith a su b sp a ce of `2 (Z )

w h ich is in varian t u n d er W , an d th at th e restriction of

W to th at su b sp ace m ay b e id en tī ed w ith U .) H alm o s

p roved th at a g en era l su b n o rm a l op erato r ex h ib its m a n y

p rop erties en joyed b y th is ¯ rst ex am p le. F o r in stan ce,

h e sh ow ed th at th e n orm al ex ten sion of a su b n orm al o p -

erator is u n iq u e u n d er a m ild (an d n a tu ral) m in im a lity

con d itio n . (T h e m in im al n orm al ex ten sio n of th e u n ila t-

eral sh ift is th e b ila tera l sh ift.) H a lm os a lso esta b lish ed

th at th e sp ectru m of a su b n orm al op era tor is ob ta in ed

b y `̄ llin g in so m e h o les' in th e sp ectru m o f its m in i-

m al n o rm a l ex ten sion . M a n y years later, S co tt B row n

fu l̄ lled H a lm os' h o p e b y estab lish in g th e ex isten ce of

n on -triv ial in varian t su b sp a ces of a su b n orm al o p erato r.
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M ore g en era lly th a n ex ten sio n s, H alm os also in itiated

th e stu d y o f dilation s. It is b est to ¯ rst d igress b rie° y

in to op erato r m a trices. T h e p o in t is th at if T is an

op era tor o n H , th en an y d irect su m d ecom p o sition H =
H 1 © H 2 lead s to an id en tī cation

T =

"
T 1 1 T 1 2
T 2 1 T 2 2

#
;

w h ere T ij : H j ! H i; 1 · i;j · 2 are op erato rs w h ich
are u n iq u ely d eterm in ed b y th e req u irem en t th a t if th e

can o n ical d eco m o sitio n H 3 x = x 1 + x 2 ; x i 2 H i is

w ritten as x =

"
x 1
x 2

#
, th en

T

"
x 1
x 2

#
=

"
T 1 1 T 1 2
T 2 1 T 2 2

#"
x 1
x 2

#
=

"
T 1 1 x 1 + T 1 2 x 2
T 2 1 x 1 + T 2 2 x 2

#
:

T h u s, for in sta n ce, th e orth o gon a l p ro jectio n P 1 o f H
on to H 1 is given b y

P 1 =

"
idH 1 0

0 0

#

an d T 1 1 = P 1 T jH 1 . It is cu stom ary to ca ll T 1 1 th e com -

pression o f T to H 1 a n d to ca ll T a dilation o f T 1 1 . (N ote

th at if, an d o n ly if, T 2 1 = 0 , th en c̀om p ression ' a n d

d̀ ilation ' are n oth in g b u t r̀estrictio n ' a n d èx ten sion '.)

H alm o s w on d ered , b u t n ot fo r lo n g, if every op era tor

h ad a n orm al d ilation ; h e p rov ed th at an op era tor h as a

u n itary d ilation if (an d on ly if) it is a con traction (i.e.,

m ap s th e u n it b all o f th e H ilb ert sp a ce in to itself).

S u b seq u en tly, S z.-N a gy sh ow ed th at every co n tra ction in

fact h as a p̀ ow er d ilation ': i.e., if T is a co n traction , th en

th ere is a n op erato r U o n som e H ilb ert sp ace su ch th a t,

sim u ltan eou sly, U n is a d ila tio n o f T n for ev ery n ¸ 0 .
H alm o s n oticed th at th is estab lish ed th e eq u ivalen ce of

th e follow in g con d itio n s:

² T is a con traction ,
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² T n is a co n tra ction , fo r each n ,

² k p (T )k · su p f jf (z )j : z 2 D (i:e:;jz j < 1)g ;
an d ask ed if th e fo llow in g co n d ition s w ere eq u iva len t:

² T is sim ilar to a con traction , i,e,. th ere ex ists an

in v ertib le op era tor S su ch th a t S ¡1 T S is a co n tra ction .

² su p n k T n k · K .
² k p (T )k · K su p f jf (z )j : z 2 D g .
T h is q u estion , as w ell as gen eralisa tio n s w ith D rep la ced

b y m ore gen erald o m ain s in C n , h ad to w ait a few d ecad es

b efore th ey w ere so lv ed b y G illes P isier u sin g c̀om -

p letely b ou n d ed m a p s' an d ò p erator sp aces' w h ich d id

n ot ev en ex ist in H alm o s' tim e!

H is in ° u en ce on operator theory m ay b e g au g ed b y th e

activ ity in th is area d u rin g th e p erio d b etw een h is tw o

ex p ository p a p ers (w h ich are listed a s h is T̀ ech n ica l p a -

p ers' at th e en d of th is article, an d w h ich m ay b o th b e

fou n d in [1 ]).

H e listed 10 op en p rob lem s in th e area in th e ¯ rst p ap er,

an d rev iew ed th e p ro gress m a d e, in th e secon d p ap er.

W h ile con clu d in g th e latter p ap er, h e w ro te:

I hope that despite its sin s of om ission , this survey con -

veyed the ° avor an d the exten t of progress in the subject

durin g the last decade.

L ikew ise, I h op e I h ave b een a b le to con vey so m eth in g

of th e b rillian ce o f th e ex p ositor in H alm o s an d th e ex -

citem en t a n d d irection h e b ro u gh t to o p erato r th eory in

th e latter h alf of th e last cen tu ry.

E rg o d ic T h e o ry

A lth o u gh th e ab ove a ccou n t m a in ly d iscu sses H a lm os'

con trib u tion s to op erato r th eo ry, u n d ou b ted ly d u e to

Halmos’ influence on

Operator Theory may

be guaged by the

activity in this area

during the period

between his two

expository papers [1].
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lim ita tio n s o f th e a u th or's fa m iliarity w ith th e a rea s in

w h ich H alm o s w o rked , it w ou ld b e rem iss on th e a u -

th or's p art to n o t m ak e at lea st p assin g m en tion o f h is

con trib u tion s to erg o d ic th eory.

H e w ro te th e ¯ rst E n g lish b o o k o n erg o d ic th eo ry (th e

¯ rst b o o k on th e su b ject b ein g H op f's, in G erm a n ). H e

m ad e h is in ° u en ce felt in th e ¯ eld th rou g h th e p ro b lem s

h e p op u larised an d th e in v estig ation s h e u n d erto ok . F or

in stan ce, h e g ave a lot o f p u b licity, th ro u gh h is b o o k , to

th e q u estion o f w h eth er a ǹ on -sin g u la r' tran sform ation

of a m ea su re sp ace { i.e., on e w h ich p reserved th e cla ss

of sets o f m easu re zero { ad m itted a n eq u ivalen t ¾ -¯ n ite

m ea su re w h ich it p reserved . T h is led to th e n egative

an sw er b y O rn stein , su b seq u en t resu lts in th e area b y

Ito, A rn o ld , an d o th ers an d cu lm in ated in th e v ery sa t-

isfy in g resu lts b y K rieger on orbit equivalen ce. O th er

con trib u tion s o f h is in clu d e th e con sid eratio n of top o lo -

gies o n th e set of m easu re-p reserv in g tran sform ation s of

a m easu re sp ace (in ° u en ced n o d o u b t b y th e c̀a teg ory -

th eoretic' resu lts ob tain ed b y O x to b y an d U lam ab ou t

th e am p len ess of ergo d ic h o m eo m o rp h ism s am on g all

h om eom orp h ism s o f a cu b e in n d im en sio n s) a n d in iti-

atin g th e sea rch fo r sq u a re ro ots (an d cu b e ro o ts, etc.)

of an ergo d ic tran sfo rm a tion .

A B rie f B io g ra p h y

A b rief n on -m a th em atical a ccou n t of h is life follow s. F or

a m o re co m p lete an d em in en tly rea d ab le w rite-u p w h ich

serves th e sa m e p u rp ose (an d m u ch m ore a ttractiv ely,

w ith n u m ero u s q u otes o f H alm o s w h ich serv e to alm o st

b rin g h im to life), th e read er is a d v ised to lo o k at th e

w eb -site:

h ttp :/ /scid iv .b cc.ctc.ed u /M ath /H alm os.h tm l

H alm o s' life w as far from r̀ou tin e' { startin g in H u n -

ga ry an d q u ick ly m ov in g to A m erica. T h e fo llow in g

p ara gra p h from h is a u tob iog rap h ica l b o ok [8 ] con tain s

Halmos wrote the

first English book

on ergodic theory.
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a very p ith y su m m in g u p o f h is p re-A m erica life:

M y father, a w idow er, em igrated to A m erica w hen I, his

youn gest son , w as 8 years old. W hen he got established,

he rem arried, presen ted us w ith tw o step-sisters, an d be-

gan to im port us: ¯ rst m y tw o brothers, an d later, al-

m ost im m ediately after he becam e a n aturalized citizen ,

m yself. In view of m y father's citizen ship I becam e an

in stan t A m erican the m om en t I arrived, at the age of 13.

T h e a u tom ath o grap h y referred to in [8 ] co n ta in s oth er

v ig n ettes w h ere w e can see th e p ro b lem s/d i± cu lties th e

yo u n g H a lm os faced in cop in g w ith a n a lien lan g age a n d

cu ltu re an d a p erio d ically u n frien d ly g̀ o d d a m foreig n er'

attitu d e.

A fter a n o t p articu la rly sp ecta cu lar p erio d o f u n d ergra d -

u ate stu d y, h e b ega n b y stu d y in g p h ilosop h y a n d m a th -

em a tics, h op in g to m a jo r in th e form er. F ortu n ately for

th e th o u san d s w h o lea rn t lin ear alg eb ra, m ea su re th e-

ory an d H ilb ert sp a ce th eory th rou g h h is in com p ara b le

b o o k s, h e fared p o orly in th e o ral com p reh en sive ex am

for th e m asters' d eg ree, an d sw itch ed to m a th em a tics

as a m a jor. It w a s on ly la ter, w h en h e in tera cted w ith

J L D o ob th at h e seem s to h av e b eco m e aw a re of th e

ex citem en t an d attractio n o f m ath em a tics; a n d w ro te a

th esis o n In varian ts of C ertain S tochastic T ran sform a-

tion s: T he M athem atical T heory of G am blin g S ystem s.

A fter h e ¯ n ish ed h is P h D in 1 938 , h e \ty p ed 12 0 letters

of ap p lication , an d go t tw o a n sw ers: b oth N O ." \ T he U

of I took pity on m e an d kept m e on as an in structor."

In th e m id d le of th at yea r a fellow g rad u a te stu d en t

an d frien d (W a rren A m b ro se) of H alm o s received a fel-

low sh ip at th e In stitu te for A d va n ced S tu d y, P rin ceton .

\T hat m ade m e m ad. I w an ted to go, too! S o I re-

sign ed m y teachin g job, borrow ed $1000 from m y father,

[w ran gled] an un supported m em bership (= a seat in the

library) at the In stitute, an d m oved to P rin ceton ."

After Halmos

finished his PhD in

1938, he “typed

120 letters of

application, and

got two answers:

both NO’.’
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T h ere, h e atten d ed cou rses, in clu d in g th e on e b y J o h n

vo n N eu m an n (E verybody called him John n y) o n R̀ in g s

of O p erato rs'. vo n N eu m a n n 's o ± cia l assistan t w h o w a s

m ore in terested in T op ology, sh ow ed v on N eu m a n n th e

n otes th at H alm o s w a s tak in g o f th e co u rse, an d H al-

m os b eca m e th e o ± cia l n ote-tak er for th e cou rse a n d

su b seq u en tly b ecam e vo n N eu m an n 's o ± cial assista n t.

T h e n ex t year, \ w ith n o o± cial pre-arran gem en t, I sim -

ply tacked up a card on the bulletin board in F in e H all

sayin g that I w ou ld o® er a cou rse called È lem en tary

theory of m atrices', an d I proceeded to o® er it." A b ou t

a d o zen stu d en ts atten d ed th e cou rse, so m e to ok n otes

an d th ese n otes w ere su b seq u en tly p ru n ed in to w h at b e-

cam e F in ite-dim en sion al vector spaces; an d H a lm os' ca -

reer an d b o ok -w ritin g sk ills w ere o® an d ru n n in g .

A s a p erson a l asid e, th is b o ok w a s th is a u th or's ¯ rst

in tro d u ctio n to th e ch arm of a b stract m ath em atics, a n d

w h ich p rom p ted h im to g o to g rad u a te sch o o l at In d ia n a

U n iv ersity to b eco m e H alm o s'P h D stu d en t { h is la st on e

as it tu rn ed ou t. T h is au th o r can n ot b egin to en u m erate

all th e th in g s h e learn t fro m th is su p rem e tea ch er, a n d

w ill forever b e in h is d eb t.

A s a ¯ n al p erson al n o te, I sh ou ld m en tio n V irgin ia , h is

w arm an d h o sp ita b le w ife sin ce 1 945 . I rem em b er g oin g

to th eir h ou se for lu n ch o n ce an d ¯ n d in g P a u l all alon e

at h om e; h is g ru m b led ex p lan a tio n : \G in g er h as gon e

cy clin g to th e old fo lk s h o m e, to read to som e p eo p le

th ere, w h o are a b ou t 5 years y ou n g er th an h er!" . (S h e

w as p a st 70 th en .) S h e still liv es a t L os G atos, C alifo r-

n ia. T h ey n ev er h ad ch ild ren , b u t th ere w ere a lw ay s a

cou p le of cats in th eir h o u se.

It seem s ap p rop riate to en d w ith th is q u o te fro m th e

m an h im self: \I'm n ot a religious m an , but it's alm ost

like bein g in touch w ith G od w hen you're thin kin g about

m athem atics."

“I’m not a religious

man, but it’s

almost like being in

touch with God

when you’re

thinking about

mathematics.’’

– Halmos
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Errata
Resonance, Vol.12, No.1, 2007

Page 68:  In Figure 1, the two circles on the extreme
right against the ‘Insect herbivores’ trophic level
represent two species of ‘bird  herbivores’.

Page 70, para 2, line 11:  ‘eltonian’  should read as
‘Eltonian’.


