87 hm LR P LSy g 2l Nedl R

ID: AGEOBO

8 January 1962

Memorapdun
701 Ohief, R & D

TROU: Math, Division

SUBJECT: Possible Qontract for basio research.

1. The possibility of contraciing for basiec mathematical
tesearch on cryptologic problems was discussed at the last
BOAG meeting. A wsumnary of the views of the Math. Div. are
&iven hore. These cover thres poinss, contracts already les,
subjects switable for further contracts, and potential con-
$ractors. 7The list of problems certsinly could be extended,
snd the formulations should be extensively reworked. The
1ist of sontractors is the result of conversations with
Yompking, von Neumann, and others, }

8. The Armed Yorces Sesurisy Agenay has already lot contracta
for mathemationl research.

&) DProoklyn Ocllege hac contracted with us {although UNR
is technically the contractor) to administer research
in combinatdric prodlems (Letin squares, enumeration of
subsiitutions, classification of sudstitutions dy
parallelisns; eta.). This projest is supervised by
Prof, Singer. The contract is nev and Prof. Singer is
not yet fully cleared; howsver, some specific problems
have been rresented and some resultis have been received.

Under a contract with ONB, Stanford University administers
& project in statistics, Prof, Girschick in charge. %This
gontraat was initlated by ONR without cost to our ageney,
although 8tanford devotes much of the time %o our pro-
blems and have sent a number of papers en subjects of ine-
terost to us,

ANAURANCH is a proJject sponsored by the Arrmed Yorces
Security Agency, (again with ONR as fiscal agent) at the
University of Illinois to stedy crcle structures. This
project was fornerly at Syracuse University dut was
noved vhep its gponsor, Prof, Calrns, vent to Illinods.

Y results have been achieved which have proved valu-
Able in the deslgn of our own cryptcgraphic systeus, in
particular the Xoken rule of motionm.
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Poagivle Ooptract for basig research.(cont.)

4} Troject SWAATER haw Por its ohject the replscement of

sompiicated logleal processes by numeriocal algorithms.

It wvas started goveral years sge by Dr. Tompkins, then

st ERA, as a sontract with BuShips. (Task 15 of
N¥Obs42001, now wnder Task 3), Dr. Toxpkins has since
lef{ FRA, and the project now headed by Mr. A. A, Roberts.
An outstanding result of this contract is the so oalled
Robart's nethod, which although s%ill in an experimental
siage, 1s consldered oreof the best hopes of solving one
.of cur xost important problems,

#) Through an ORR contrazct, Frof. Wilks of Princeton Unie
veralty has been cleared for talke on our statistical
problens axd has whown some intérest ia ewr work,

8, Thers are many other prodlems suitable far sontract pro-
Juats., Wrisf siatemcnis of some of these problems are given
here together with an estimzte of the relative urgency of their
solution. Any nrecise formulation ef these problems will re~
quire a great deal of work, hence contracts for them will
nedessarily be vague and will regquire she contractor to re-
formulete the prodlem in the light of his own experiences in
studying the sublect. In writing a contract the Agency wounlld
spoc¢ify some particular illustration of the problen and re-
guest ressarch on problems related.

a) Logical reduction of hypothases. Given a large number
of hypothéses, sone consistent and some inconsistent,
to find the maxinmum consistent subset. This is the post
important problem facing the Agency, containing immed-
fately the solution of our most important oryotanalytio
problem, URCENRT,

B) Classification of data. Oiven a number of observations,
sach from one of two imiversss, to classify them ascord-
ing to their pmront uvniverce. This proulem and its var-
fations are continually recurring in cryptanmalytic prod-
lems, VYZHY IMPORTANT.
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goseible Contract for basic researgh, {cont)

t) Maasures of gooduess of 1%, Most statistical techniaues
nov known require samples much lsrger thun those available 4in owr
prodlema, IYMPORTANT.

4) Mecsures of significarce, %he question of whethar to procead
further or siart sgain ou a eryptunnlyiic process derends on
peasuring the significance of the partial resuli obdtained, In
some Ca8608 we bave measures and would like to refins itlem, in
others we have no objsctive measures st all and are ferced to
depend on intuition, IMFORTANT.

8) Solution of simuliansous modular equaticns. Binse aryptelogie
sanipulation conceras finite sess, the problems can oftan de
#onveclently represented in modulsr fislds. The protlems of
folving simultapeous equation in these fields, esrecially
when some of them are im error, are meet important %o the
Agency. Bince this prodlem is rather poorly defined, it is
&5f7icult to assign 1t a priority, however, it includes a)

AR a special case,

£} TVarious statietics problsms, sush as calculating the die-
$ritution functlons oF cert~in statintics, thelr axnectsd wal-
uss, etc. Most of these problems will arise in connectimm
trith other problens on this 1fet and shounld pradadly de
$reatad in thie acnnegtion,

€) The theory of permenents. The enumsration of wired vhesl
8lazsas can D¢ dones by considaring the permansnte of certain
matrix, DEFXRABLE.

4. Any potential contractor would build his program about a key man,
¥or example, whon wé had a contrect with Syracuse University, Prof.
Galrns directed and conducted the wext. When ke lofi Syraicuse they
#2248 no pretense 3f being adle or willing tc continue the work. Thay
would not ugain aonsidsr such work unless they had aghin o men with
the interest, ability, and special knowledge needed $0 "spari-plug?
the progrus., This L5 1ikely to ba the eritical factor in finlire a
contractor, elther sommercial oy acadenin.
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Passible Contract for. basie resgarch, (eont)

As Bn exnrrls of tho attitude of the Universitiss, a portion of the
annval report of the presidant of N.I,T. ia quoted, "These ‘Hartwell
type' projects =-- impose heavy burdsens on our si~ff, = [Va] ae-
gupted them 1in response to insistent appeals from the Governnment and
ouly after besonming convincsd w-- f

However, it 1is plausidle that a contract x could be found, and here
iy a list, with & fevw relevani coucents for sach, of agencies whioh
night be considered,

Ths 1ist bDelov is rougkly in order of setimsted Temsidility.

a) Princeton University. The work couvld be Sone at the Forestal
Senter, already squipped with secure stowage. PFProf, 8. 8. Wilks
has consulted with us {n the pass. The University has high
prectige apl 4s centrally located. Yhere will secn be a som~
puter at the Institute for Advanced Siudy.

b) BRAED Corporation., Secure swrces and stowage are availshle. Dr.
M. M, Tlood may Le avallabdle. Other mathematioal work $e delng
done there, and prostige is high. The location is¢ remois,

¢) Mell L-boratories, Becure spaces and stowsge arc availalle.
Dr. Shannon s thére. Thay have eomputere. One of our forasr
outat-nding employees, Ur, K. A, Leidbler, is now workingz for
a Bell subsidiary, the Sandia Corperatiop.

=
d
f

4) Johme Hopkins Univerasity. ZThey have set up thks Apnlled FPhysioce
Laborstory in Bilver Springs to handla one Government contract,
whers they haye secure spaces, Prof. A. H. Oliffoxd, who is
noy hers on extended astive duty dut may be baok thers noxt
yoar, 1s extremely compatent to diresct sush wvork,

wil's 1 0

#) B.R.%, has an Arlington laboratory with secura spaces, and
Pr. Ingstrom and Mr. Roderts lave experience in Alrccting such
A DProgram.

£) Tho University of Illincis. Prof. Calrne and Mr. Koken hsve
sxperisnce in wuch reeesroh, Thers 1is 10t now any axtensive

:qg:;-o stowege avalladvle. Thers iw a computer saon o de fine
shed.
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Possidle Ooptruct for basio yegeapch, '(eont)

g£) Eorverd University. Prof. A. W, Oleason may be back there
nart 7enr. The wohool has encush prestige te attract wost
satheneticlans. There 1s & corputer, dut ome mot wery good for
our ;rodleme,

B} M.I.0, There is no one there now to be the csater for such
& progrzem, but they hove seours spaces and prestige. There
is su: excellent corputer with onc gredvate student vhe knowvs
sut rroblems,

1) Ohic State University. Prof. M. Nall hopas to return there
next ioer and ecould manere a Yrogran. No zecurs sjaces there
10w,

4) Oeorgn wWashington University. Or, fompkine is thore. %They
noy heve contracts with the Eavy, and hmve secure stowngs.
¥hey are within esxsy reach of this Aszenay.

k) U.0.L.A. or the Purean of Stanfards Institute for Numericzl
Avalysis. The two are located together and for our present
pufpotss ere alwost indistinguishedle., Thare ie not pov a
eontr.-) figure for such a oontract, tut they alre:dy have
contfzcts for clansifiod rererreh, Prostige s good, and a
eorputer {s availsble.

1) The Burean of Standarde, Washington. %hoy have claseified
edntracts, ant world de anxious to undertake the service, 7YThe
plant is extremely accassidle, They have a computer.

a) Untversity of Michigan. Prof, R. %. Nolse was formerly
atwigned to this Agoncy. He is n very corpstent mathematiocisn,
The prestige of the Unlversity is good.

) Broolziyn Colleze. Profg.A. Lenders and Singer have hod oon-
$e8t heres, New York 01ty has certaln attreotiong.

8. ¥e hava ussumed hero that a single contract was nseled to deal with
saveral prodviens. This gives flexibility of assignment and simpliolty
of avordination, Wovover, it uny bBe worth sonsidering ths alternative of
» number of emsll contracts,

A. N, Gloason
H. R, Campaigne




