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FROM:  Math. Division —_

BUBJECT: Possible Oontract for basic ressarch,

1. The possidility of contracting for basis mathematiocal
renearch on oryptologic problems vas discussed at tha last
BCAG meeting. A svarary of the views of the Math, Div. are
glven here. These cover Yhree poinis, contracts already let,
subfecta euitadle for further contracts, and poetential eon-
‘ragtors, The 1ist of problems certainly could be extended,
and the foramulations should be extsnsively reworked. The
14wt of eontractors 1s the result of conversations with
Fompkins, von Neurenn, and others.

B:. The Arpad Yorceg Security Agency has alroaly let contructs
for mathematical reseaych.

K) Broocklyn College has contracted with uw {(although QMR
18 teohnically the sontragtor) to administer research
"in gombinatoric provlens (Latin squares, enumeration of
"gubstitutions, classification of sudbstitutions by
parilleliecs; eta.). This projsat is supervised by
‘Frof. Singer. %The contract is new and Prof, Singer is
not yod fully clearedi however, some specifis problems
~have been presented and some results have Leen received,

%) Under a sontraot with QNR, Stanford University administers
“m project in statistige, Prof, Girschick in eharge, This
. 56ontract was initiated by ONR without cost to our azensy,
although Stanford devotes much of thes time to our pro=-
-blems and have sent a number of papers on subjects of Su-
Aorevt to us, L Cos

4} AWATRARCH s o project aponsorsd by the Armed Yorces
“Sagurity Agency, (again wvith ONR as fiscal agent) at the
:fnivarsisy of Illinois te study cycle structures. This
_project was fornerly at Syracuse University but wae
~¥oved vhen its spopsor, Prof, Calirns, vent to Illinots,
. Many results have been mohieved which have proved valu-

adle in the design of our own eryptographic systems, in
particuvlar the Xoken rule of motion,
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Paseible Oontract for hasie reses¥ah.(cont.)

4} Project SWRATER has FTor its o0dject the replacement of
gomplicatsd logienl procosses by nunerical alxordthms.
It vas atarted several years sgo by Dr. Tompkine, then
at TRA, as & contract with Buthips, {(Pask }B of
BObe42001, now wnler Task 3), Dr. Toxpkins has since
lef4 ¥3A, and the project now haaded by Nr. A, N. Roberts.
An outatanding result of this contract s the soc oalled
Bobartts smethod, which although still 4n an experimentsl
wiage, is consideref orcof the bLest hopes of solving one
p? our most {mportant problems,

) Throuzh an ONR gonbract, Prof. Wilks of Princeton Uni-
vorsity has been cleared for talks on our statistieal
problens and bhas shown somo intdrest in ouwr wvork.

3., There are many other prodlems wuldnble for eontraet pro-
Jecta. Brief statdnents of some of thess prodlems are given
here jogether with an estimate of the relative urgency of their
solution, Any precise formulation of these predless will re-
Qire a great dea) of work, hemncs sontracts for them will
necenearily be vagus and will require the contractor %o re-
formolate ths prodblem in the 1light of his own experisnces in
studying the sudject. In writing a gontract the Agency wovld
specify some particular 1llustration of the prodblem and re~
guest recanrch on problems ralated.

s) lLogioal refuotion of hypothesss. Oiven s large numbsr
6f hypothdsaes, scne consistend and some $nconsistent,
o find the maximun consistent subset. This ia the most
faportant probdlen fasing ths Agency, esntaining immed-
iately the solution of our most importent aryptanalytic
__prodlem, URGENT,

) Olassification ef data. Odven a nusber of obssrvations,
sach from one 0f two Wmiverses, %o clawsify them acoord-
ing %o shelr parent universe, This prodlenm and its var-
1{ationn are continually recurring &{n eryptanalytie prov-
lema. VERY IMPORTANZ.
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Eossible Oopiract for basic ressargh. {cont)

8} Measures of goodness of f£i%, lMost statlstical technlauss

pov kndowa yequire samples much larger than those available in our
prodlems, INPORTANZ.

Heasurss of significance. Ths question of vhether to procesd
furiher or start again on a eryptanslytic process Gepends on
neasuring the significance of the partial resgult sbisined. In
soné Sases we have measures and would like to refine them, in
others we have no ohjective messures at all and are forced to
despend on intultion, IMPORTANT,

Bolution of simultansous modular squations. Since cryptologic
manipulation concerns finite sets, the prodiems can often be
sonveniently represented in modular fields. Yhe prodblenms of
solving simulltaneous equation in these fields, especlally
whan some 0f them are in error, are most important to the
Agency. Since this prodlem is rather paorly dafined, it i

4ifriouls to aseign 4t a priority, however, 4% includes a)
as a special oase,

Yarious statistics problems, such as caloulating the dle~
tridvutlion funciions of certain statistice, thelr sxpeoted val-
usd, etc. MNost of these problems will arise in conmnection

with other problens on this 1ist and should prodadly de
treated In this connection.

&) %he theory of permanents. %The enumsration of wired vhesl

glassss oan bde done by considering the permansents of ceriain
matrix, DEFERARLR.

4. Any potential contractor would Puild his program abdout s key man.
Yor example, vhen vé had & sontract with Syracuse University, Prof.
Qairns directed and conducted the work. When he lefé Syracuse they
mxde no pretense of Yeing able or willing to continus the work. They
would not again gonsider sush wvork unless they had agaln a man with
the interest, adility, and special knowledge nesded to *spark-plug®

the program. This s likely to be the oritical factor in finding a
contractor, elther commercial or academic,
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Eaasible Contracy, for hasio ressarch, (econt)

Ag an exampls of the attitude of she Universitiew, s portion of the
annual report of the president of M,I,%. is quoted. %Fhesa 'Hartwell
Sype' proJects —-~ imposs heavy burdens on our staff, wee [lo] 80
g¢epted then in response to insistent appeals from the Government and
only after beconing convinced ==, f

Howevor, 1t 1ls pleusidle that a contractor could be found, and here
{s a 1list, with a few relevani comments for each, of agencies vhich
filght be considered.

The list bvelow is routhly in order of estimated feasibility,

a) Princeton University. The work could be done at the Forestal
Qentor, already equipped with eecure stowage. Prof, 8. 8. Wilks
has consulted wvith us in the past. %The University has high
prestize and is centrally located. There will soon be a com-
puter at the Institute for Advanced Btudy.

5) BAND Corporation, Becurs spaces snd stowage are availsdle. Dr.
¥. M. Flood may be available, Other gathemgtical work is being
done there, and prestige 4s high. %The location is remote. i

¢} Bell Leboratories. Becure spaces and stowsge are avallable.
r, Shannon 4s thére. They have somputers. One of our former
tdtstanding smployees, Dr. R, A, Leidbler, is nowv working for
a Bell sudbsidiary, the Bandia Oorporation.

4) Jobns Hopkins University. They have set up tha Applied Fhysics
Laboratory in Silver Springs to handle one Government contract,
where they haye secure spaces., Prof, A. K. Clifford, who is
ady here on extended active duty but may bes dDack there next
Jéar, 1s extremely compstent to 8irect such work.

#) E,B.A. has an Arlington laboratory with secure spaces, and
Or, Engetronm and Mr. Hoberts have experience in directing such
& prosram.

£) The Univ. raity of Il1linois. Frof. Cairns and Nr. Xoken have
sxperience in such rasearch. There is mot now any extensive

;&g:re stowvage avallable. Thers is a computer soon to de fipe
shed,
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Possidle Ooptract for Ybaslo research, (aont)

‘/t) Harvard University. Prof, A, M. Gleason may de back thers
next year. The school has enpugh prestige to attract most
sithomaticlans. There 4s a computer, but one not very good for
g problems.

) M.I1.7. ZThere s mo one there now to be the esnter for such
& program, but they have secure spaces and prestige. There
4% sn sxcellend compuler with one graduate student vho knows
_pur problems, coe e

‘/:i-} Ohto State University. Prof. M, Hall hopes %o return there

nexf yoar and could manage s program. ¥No secure spaces shere
20w,

H Goo;go"wa.shington iin:lverlity. Dr. Tompkine is there, They
50w haye sonkracts with the ¥avy, and have secure atowange.
They are within cosy reach of this Asency.

k) q,_oig,%; or the Bureau of Standards Instituts for Numerical
\naiysis, %he two are located together sad for our present
purroses are almost indietinguisbavle. There is not nov a
l@%ﬁ& figure for such a contract, but they already have

$onlilects for classified research. Prestige is good, and

somputer 1s avallable, s viimme e s

1) The Bureau of Standarde, Washington. Thay have classified
Edhiraots, and would b snxious to undertake the sexrvice. The
-§1mft is gn'romly accessidle, They ha!fo_ha %_eqgg{ .

N o

8) University of Michigss, Prof. M. X, Noiss was formerly
ﬂi&;g& to this Agency. Ne is a very competent mathematician,
fhe prestige of the University iw good.

Al 2 YW

ﬂ} !xoo}sl}in doli.ge. Profy.A. Landers and Binger have had con-
%aes here, New York Olty has certain attractiongs.

B. Ve have awsumed here $hat a single eontract was needed to deal with
W¥eral problems. This gives flexibility of assiznment and simpliecity

of goordination, However, it may be worth considering the alternative of
a nunber of amall condracts. -
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