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Dear Gray,

After consulting Powell at Cailus, I thinic a usefully
congtructive auwestion way be that, parallel with and slternatlve
to the present course in Kechemies, there should be one in
Elewentary Statistice and Counbinatorlal Theory. Such a course
will need a bit of freming ; I om sure it should not be elecentary
statistics only, but that s nwiber of the idecs ol pure mathematlcs,
for exo .le, partitions, (roups and nmatriees, should be :nde
fadliar to mathematicelly-minded etudents taiting blology, 1T only
we can persuade the mathemacicisns to treat them light_y encugh.

The main point is geined if the student ie uut in a position not %o
be paralysced Ly the mere wention of such things, Tt while
pracoyudeing theun as intricake wud purhass gopayhat uyraterlous. ;ﬁﬁ
that they ere inherently rational and uanagsable, and that if he
sneomiters them he will bé in g position to find out at need what

+o 4o about them. T should not like the mathematical Taculty



— T
to think that the needs of biologists are more exclusively
“gpplied” then those of physicists(they are redlly less 8o), or that
beceuse the better mathemetlelane are and will be Tor scue Tlme
gbttracted ureferentially inte the non-blologieal sclences, therefore
the needs of bioclogists are not worth troubling greatly sbout.

Tne enclosed was urafted largely to clear my own wind, but I

‘hope it may supply materiel for discussion.

Yours sincesely,

A FA



(a) Superficial combinatorial sualysis.

Bmunerations, e.:: tuose coimected with tae unltinomiagl
expansion. Diiferencesa of nowers of zero. lotion of &a
partition{not ell gbout then); summation over sll partitions of a number
or over all with a riven nugber of narta. Generating funptions
of nrobabilitios.

(Hothin; like the whole theory of finite . uas.)
8tructiral notion of rroups end sub-grouss. Permmatation BB 8
neans of clasoifying and enumerating conbinatorial arrangements.

Idea of a matrix. Ropeated linear tranaformation.
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Inconeiate. ¢t ,aud. superfluous klinear equations related to matrix

nroperties(as in Levy's Alpebra).

(v) Eleuentery statistics

Polisson, Binowisl mnd llormnal distributiona.

Forimlau by which they are renresented; simple sroperties.
Experliental conditions of occurrance. 8tatistical methoda of
reco;miging thelr cccurrence.

Tests of significeuce 3.t and 3 ; connectious with

the distritutions above. Ralationa with anelysis of variance.

A good deal of illustrative materlal under (b) is to be found
[rladetas
in Btatistical Teblee; mome under(a) in Design of Experiments. To

illustrate further the kind of problem which arises in bilology,

I gppend a few Jrohlems.



% a A snuare divided into 25 equal eguares is lald on a olant
anosociation and found to contmin n individuasle{of & pasticuiar
gnecics). If these are distribuced at random,

(1) what is the sveraze nuiber of eupty sguaras ¢ .

(2) what is the probability of at least k spuares being empty?

(3] what ig the urobability of exactly k souares beiug empty ¥

2. k kinds of flowera bein; available, in how wany ways can a
tunch of n be made up ¢

Ll

3. If n different kinds of animals are bred in equal number:,
what is the probability of getting a complete set in the firat g2
¥hat is the average nurber which will need to be bred(one

by one) to pet o soumlete set 7

lie If n different kinds of easch sex ave bred in egual muibers,
and esach animel is an eligible mate for only one kind of the ouposite
sex, what is the probabllily of gettling an ellgible mating ln the
firat 8 7

What 18 the avcrase iumber widch will need to Dbe bred ?



