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Theorem 1. Let Yp be a zonal polynomial then

(26) (Tuyp)(A) = Ew Yp(AW) = \,pYp(A),

where W ~ W(It,v), A is symmetric and N, is given in (15). Conversely (26)
(for all sufficiently large v and for all symmetric A) implies that Y, is a zonal
polynomial.

Proof. Y =(Y(n), Y(n-1,1)s--->Y1n)) = BU. Hence by Lemma 4

Ew{Y(Aaw)} = &y {BU(AW)}
= Béw{u(aw)}
(27) = BT, U(A)
= A, 8U(A)
= A, Y(A).
Therefore (26) holds. Conversely assume (28). Let Yp = 2 gep, 8glUg. Then
(26) implies

d'T, = Ay d,

where ' = (a(,),...,a(1n)). Now by the uniqueness part of Lemma 4 aof

coincides with the “p-th” row of 8 up to a multiplicative constant. Therefore
Yp is a zonal polynomial. (]
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\rm We defined zonal polynomials by defining their
coefficients.
From a little bit more abstract viewpoint they are
eigenfunctions of
the linear operator $\taul\sub\nu$ and the results in
this section
can be summarized as follows.
\smt{Theorem 1.}
Let $\Yscr\sub p$ be a zonal polynomial then

$$ (\tau\sub\nu\Yscr\sub p) (\mat A)=

\Escr\sub W\Yscr\sub p(\mat A\mat W)=

\ lambda\sub{\nu p}\Yscr\sub p(\mat A),\nleqno$$
where $\mat W$ $\dist$ $\Wscr(\mat I\sub k,\nu)$,
$\mat A$
is symmetric and $\lambda\sub{\nu p}$ is given 1in
(15). Conversely (26) (for all sufficiently large
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$\nu$ and for all symmetric $\mat A$)
implies that $\Yscr\sub p$ is a zonal polynomial.
\Pf $\vecscr Y=(\Yscr\sub{(n)},\Yscr\sub{(n-
1,1)},\ldotss,
\Yscr\sub{(1\to n)})\pme=\matXi\vecscr U$. Hence
by Lemma 4
$$\eqalign{\Escr\sub W\{\vecscr Y(\mat A\mat W)\}
& =\Escr\sub W\{\matXi\vecscr U(\mat A\mat W)\}\cr
& =\matXi\Escr\sub W\{\vecscr U(\mat A\mat W)\}\cr
& =\matXi\mat T\sub\nu\vecscr U(\mat A)\cr
& =\matLambda\sub\nu\matXi\vecscr U(\mat A)\cr
& =\matLambda\sub\nu\vecscr Y(\mat A).\cr}\nlegno$$
Therefore (26) holds.
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{ cat mac.tex

%Here we define the additional fonts which we have to have for the
%format which we have chosen for physics paperes.

%For reference, text is in 11 point fonts. Equations are set in
%twelve point type, superscripts in ten point type and super-
superscripts

%in eight point type

\font\thirtyrm = cmrlQ at 30truept

\font\twentyfoursy = cmsyl0@ at 24truept

\font\eighteenrm = cmrl8

\font\fifteenrm = cmrl0® at 15truept

\font\caps = cmcsc at 12truept

\font\twelverm = cmrl2

\font\twelvess = cmss12

\font\twelvefib = cmfib at 12truept

\font\twelvei = cmil0@ at 12truept

\font\twelveit = cmtil2

\font\twelveb = cmbl2

\font\twelvesy = cmsyl0 at 12truept

\font\twelves = cmsl0O at 12truept

\font\elevenrm = cmrl0 at 1lltruept

( FHg )
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\textfont8=\ninesy
\def\hbfnt{\fam9\fivesy}
\textfont9=\fivesy
\def\paperfont{\famlo\elevenrm}
\def\dotfont{\famll\sixrm}
\textfontll=\sixrm \scriptfontll=\sixrm \scriptscriptfontll=\sixrm
\def\sl{\elevens}
\def\bf{\elevenb}
\def\it{\elevenit}
\def\prfnt{\ninesy}
\def\hbfnt{\flvesy}

o°

%Here we define the fundamental spacing parameters

\0

\basellnesklp l6pt

\lineskip 1pt

\parskip 5pt plus 1pt

\dispskip 15pt plus 5pt minus 10pt
\dispaskip 13pt plus 8pt
\dispbskip 13pt plus 5pt minus 5pt
(FhE)
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%ssymbols

\font\tensy =cmsyl0

\def\to{"}

\def\sub{ }

\def\from{ }

\def\<={\1leq}

\def\>={\geq}

\def\Pf{\rm\par\noindent{\sl Proof.}\qquad}
\def\leadb{\leaders\hbox{\ }\hfill}

\def\QED{\ leadb\hbox{\vrule width 4pt height 6pt depth
1.5pt}\par\yyskip}

\newcount\chapnum
\newcount\secnum
\setcount\secnum
\newcount\egnum
\newcount\subsecnum
\setcount\subsecnum =0

( %)

0
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%pagelayout
\def\rhead{} \def\lhead{}
\def\runninglefthead#1{\gdef\lhead{ #1}\rm}
\def\runningrighthead#1l{\gdef\rhead{ #1}\rm}
\hsize 5.2 in\vsize 7.5 1n
\gdef\tpage{F}
\def\chapbskip{\vskip .51in}
\def\unchapskip{\vskip -.51in}
\def\chapterbegin#1#2{
\vfill\eject
\setcount\chapnum = #1 \setcount\secnum=0
\gdef\tpage{T}\line{\hfill}\par\vskip .8in
\line{\eighteenrm CHAPTER #1\hfill} \vskip .5in
\line{\eighteenrm #2\hfill} \chapbskip
\noindent}
\def\titcon#1l{\unchapskip \line{\eighteenrm
#1\hfill}\penalty 100000
\chapbskip\penalty
100000\ par\noindent}

12



UERHE> CU\cEBhnadvoO

\output{
\if T\tpage{\gdef\tpage{F}
\shipout\vbox{\vskip 1.5in
\moveright 1.6
in\box255}}
\else{\shipout\vbox{\vskip 1.2in \moveright
1.6 1n
\vbox to .15in{\vfill \hbox to 5.2
in{
\ifeven@{\rm\the\countO\hfill\it\lhead
\hfill\rm\the\count\chapnum}
\else{\rm$\section$
\the\count\chapnum.\the\count\secnum\hfill
\1t\rhead \hfill\rm\the\count0} \fi}}
\Vvskip .4in
\moveright 1.6in \box255}}\fi
\global \advcount® by 1}
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UERHE> CU\cEBhnadvoO

% My stuff

\def\startpage#l {\setcount® = #1}
\def\super{\to}

\font\matbf = cmbil® %at 12truept
\font\matsb = cmbsy %at 12truept
\def\vecscr#l{\hbox{\matsb #1}}
\def\mat#1{\hbox{\matbf #1}}
\def\vec#l{\hbox{\matbf #1}}
\def\vecsigma{\hbox{\matbf \char'033}}
\def\veceta{\hbox{\matbf \char'021}}
\def\vecbeta{\hbox{\matbf \char'014}}
\def\vecxi{\hbox{\matbf \char'030}}
\def\vecalpha{\hbox{\matbf \char'013}}
\def\veclambda{\hbox{\matbf \char'025}}
\def\matLambda{\hbox{\matbf \char'003}}
\def\matXi{\hbox{\matbf \char'004}}
\def\matGamma{\hbox{\matbf \char'000}}
\def\matSigma{\hbox{\matbf \char'006}}
\def\pme{\to\prime}
\def\smt#1{\par\yyskip\noindent {\bf #1l}\gquad\it}
(1RITRE)
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diary.DO

3721 I started to write diary when ‘I
bought this machine. Unfortunately I
Lost it when I increased my RAM memory
to 32K bytes. I should have saved the
file onto the casette tape but I flunked
that.... Let me remember-what I wrote.

I became so much fond of this machine.
This is so much fun to work with, It ts
almost incredible to have 32K RAM in
this Littte machine, isn’t 1t. I found
that typing with Katakana’s is difficult
(at Least for the moment). I have to
9et used to typing in Kana’s. On the
other hand writing in English is easy by
now. (Besides it will keep up my
English.]) This might be an important
thing, especially after I come back to
Japan...



3727 This evening there will be a
dinner honoring Anderson for his 65-th
birthday. I brought my camera. I have
to send my paper on Hotelllng’s
statistic to Krishnaiah soon.
Unfortunately I did not g9et much out of
that. PFurthermore I found papers by
Dempster which are better than minel
Well I have to get away with my own
paper. That’?s disgusting.



6713 (Monday) This weekend was
something. We bought an acoustic
coupler and quite successfully used
it to connect to the UAX system
Reiko is using. This way Reiko can
work at home at night, revising her
paper. It is a wonderful feeling.
We got that idea about the middle
of Last week. Another jdea I came
up with is that if I can connect
8281 to UAX in my statistics
department, then I can download all
of my TEX files? Where ever I go
I can always keep my papers on
cassettes. That excited me very
much, I started on Thursday. In
the morning I went to a Radio Shack
store on Geary to buy a coupler.
They had only a direct connect
modem. I bought that and brought
that to Reiko’s Lab. Unfortunately
there we could not use a direct
connect modem ( we need a modular
phone for thatl). This was
discouraging. So we went home (
Reiko was grumbling about being
interrupted during the day) and
tried. It did not work very well



~ because of noise. So I brought the
macnine back to the store and got
the refund (after, of course; a bit
of unpleasant arguments). Then I
went to downtown to try several
computer stores. None of them had
an acoustic coupler. I walked
around about two hours...

On Friday in school, I asked Jan
if I can try connecting 8201 to
UAX. We first tried direct
connection. It did not work out.
Later it turned out that the signal
¢coming out from 8201 is too weak to
reach UAX. I really wanted to try
using ithe acoustic coupler. The
coupler was there in our computer
room. I needed only the male-male
RS-232C cable. I went to downtouwn
Palo AlLto to buy a cable. I bought
an expensive and Long cable (40
dollars?), It did not matter very
much at that moment. Back in the
department I tried and it worked
beautifully? I called Reiko and
tried to connect to UNIX in UCSF.
It worked fine as well. I was
happy. The only thing Left is to
buy a reasonable acoustic coupler.
I called about ten computer stores.
Finally a Radio Shack store in

~
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I called about ten computer stores.

Finally a Radio Shack store in
San Mateo had one. On the way back
home I dropped in the store. People
there were nice and the store was
in a beautiful place overlooking
the bay. They Let me call both
Stanford and UCSF. The coupler
worked flawlessly with both of them
and I bought it. Back home I and
Reiko tried to connect to UCSF and
Stanford. UCSF ;s all right.
Somehow noise comes in when I {iry
to connect to Stanford. From San
Mateo I could connect to both of
them. Interesting. Anyway it did
not matter very much any more,

On Saturday we went to Berkley to
buy a shorter and Lighter cable.
Also we visited a computer store
there and experienced Epson QX-10@.
1 started thinking of buying a
printer for Reiko... 309 dollars.
Something to think about.

According to the new issue of
Electronics, new computers are
coming out from Commodore and
Coleco. Coleco one seems @
fantastic value. I am also
interested in the Commodore one.

On Sunday Reiko worked with our
new machines for two hours to
revise her paper. It worked
perfectly. I am really happy about
that. It will shorten her writing
time substantially.

There was an interesting thing
about the treatment of TAB mark.
For UNIX do "stty tabs" to get tab
marks sent. o - S
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= Prof.Anderson
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