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ls Tha following deys have been s0lved sinoe my lasi Fish veportie
Xoy Date M g dots Yo thod

Gurnerd 8 Zgpt,
7 Copte
9 Septe
11l Septe
. ‘ 14 Zepta
15 SCpt-
Codfish 28 Auge
Stickleback 13 Bepte
. By 15 Saopte
R0 Septe 3

GLlemk 13 Sapt,
Bream :

Ehiting . A8 Sept.
’ 10 Zepte

8¢ Thore seens t0 b2 a growing tendency on soms links to abandon
the Py limitation on certein ccogapions, This ias npwonuw whan
conditions are sosh that there sre likely to be recsption lculticns
The dropping of this portion of the llmitation is indicatod by QMMM
tue Report #¥ 67, psragraph 2) but this csnyot eglways beo od One
As = result of thls chanpe selutionz through depths are orce agsin
likely to Decome an important fsetors Ihare have recently been somd
rofinorsnto of theory on methods of koy resolution which have produced
very offeotive rosultsze I will try to obteln wrile-ups or, if these
sre not avallable in the nesr ruture, will send a description of the
latast procedurve. The ‘umprovements he in the applicxtion of eocurate
probebility theory whereas the older methoda, which sl counted
agrecmonta snd disagreemonts, utilized approximuate probabllitiss.

Se 4 reéapitu.latim of the limitations recently employed on tlw
varicus links may be useful, -

BEEBEEREREIREERRRRRE
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Jollyfish * P .
i tH ‘ "
- Y _ .
- DeFlin uses only quite frequently)
Grilse mflgmt s Xg 4 r:gon omr occau?m ¥
Tarpon *P. ey
 Stickleback +v§ (bdlteved to be using Py slso on frequent
. odcasions - but never solved with Pg)
Bhiting * ¥y i
Parch Xg  (Remacnably eertat

Fi e MW solution never
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4 Eoelossd L@ upeto-Cate chart of Fish links,

‘ Be Enclosad 1# rough dessription, prepared by ome of the

in Xaj, Tester's asction, chowlng how go-baocks are used in psi set

or psl recoverys. The statisticcl theory of go-back recognition and

location bas bsem fully slaborated but there sre no write-ups exoept

for same scattersd notes in ¥aj. Teoster's resesrch loge However, pure

statisticel methods heve not beon found too wseful and the usual proe

- eodure is to endeavor to exploit a break dy trying to find the seme

g%:ln text on the othar side of the goe-backes 1t will be noted that
11llustration wsed in the enclosure ropresents an instance where the

Ps limitation was droppod,

6. Vith roferenss 3o parasrsph 4 of Honthly Infopmation letter
Yo, 0, thers 1s no apmroved method of sppraising & rectangle in edvancee -
Theoretically the devigtions from aversre of the scores in the individual
ealls should farnish on indax of simificance bubt it 15 not helieved
that any test based on gueh dovistions would be sharp cnough to be usefule
“he enclosure contains sngwers Lo tha questions of parspgrzph 7, ¥With
cospoct to the last two sentencos of thls paragrsph, I an 2orry that
I did not explsin mora fullye I eprae thet it 1s by no means obvious
ab initic, Eowever, 1 sssuzed that anyone trying to follow this would
have in mird the cribbing theory devsloped in Keport 4% 46 (YL 3601)
end with this as o bagﬁf«)\md I think 4t 1a obvioun, Ammex C to letter
Eae B hag been deliversd to Hre Vewman but nelther he nor zny of his |
sasistants has ae yot hed en opportunity to study it, :

7+ Conatruotion of Zlock H, whigh was bullt to take cere of Mr,
Kowman's new machinery and the overflow of his seotlion, was coni:htod
& wook or 5o egoe Colossus 5 has bson installed in the new tullding
and $£5 in operation. Colossus 6 haa aled bsen inztallsd dut iz not yot
econnactods Xr, Newman's gection now corsists of 27 male oivilians (at
doast 10 of them with honors mathematicel degrogs from (xford or
Cembridge), 1 Ue & Xavy officer, 8 Ve S Army non-gommissionsd sfficers
and 188 VU,R,N.5, women (ineluding 1 officer) ¢anecislly chosen for
this work. Mai. Testor's section gonsists of 21 officers (including 2
Te Se Axmy offlcars), 77 other tanks, 26 A .5, women (including 8
Mricers) snd 12 male civilianz, s total of 138 peopls, About 30 of
thovs are engaged on registration of traffic. There sre¢ 8 méchanies
annd 37 machine operaiorse Thers ere sbout £0 paople who bresk dechies
and saagrom depths, In addition thore sre 34 sotters whose principal
function L8 to carry & bresk back to the baginning of a mossegs and ' |

te the settings for tho msching oporators, The rempining 9 peopls
in the section have o varisty of miscellansous Jobs, :

8¢ The E38A tocimiccl paper entitled "Rand-~Transposition Syatems®
has bvean dlstributod ae sugpgepted but I have recsived very fow comments
a3 yets I read 1t with a grest deal of Interest and thought it was,
for the most part, well written ard presented, I have mede note of &
mumber of tyrographical srrors but will defer calling sttention to
- those untll after my return, I think the peper raises an interssting
quustion of genersl epplioation, namely, "iheuld eryptogrsphic and
eryptanalytic write-ups of this natupe sented as mathemotioal
treatises when such treatment iy noties 1 to o full understending
[ I3
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Page 3

of the subject mattere” Xy own opinion 1s in ths negative sand I think
thet this partieular writeeup tends to be too formal, lot all erypte
analysts are mathematiofans and T ase no virtue in syabollc formmlstion
where tho thought csn be meourately and suceinetly expressed in

sgas, Fage 8 furnishes an instances The proposition proved is so
obyious from its mere statement in words that the bralic présontie
tion zeems to 8244 nothinge 1In & treatise on puro mathemestics rigorous
proofs of spparently selfe-svident theorems ils doubtless necseasary but it
does not follrw that the smme dagpres of precislon need bLs garried over
to & Pleld thet iz essontially practicel. ‘

Pe 4 rather éifferest approuth to gome of the problems considered
in the paper geema conceptually simpler ond at the same time more frulte
ful, In the firat place, 1%t s caail:z shown that & dopth of n with K' .
unknown is exactly squivelent to s depth of (n=1) with knowm K.« In
the rirst case we consider the (r-l)} independent differances (8r combine
ations) as being subjected to tranaposition whereas in the sacond the
4pgneposition oan be applied directly to the letters, I we have a
group of lattera irn depth end reopresent thom sz followsse

A LR
B .

c

it in ossy to think of the transpositlion as veling spplied to the colunna
as unita, I all & colurna sre different and we mow hoth plain and
cipher equivalents the transpoeition key 1s uniquely detomined whoraas
Af 2 or more columna are identicel unigus determination 1s lmpozsible,
With a solwmn length of £ (which represents a depth of 3 whon K_ 18
unknown) unique determinstion is obvicusly impossidle begause cﬁly 4
differant coluurs are posd blse and thers are § poaltionses To me this
-4 much simpler than the proof gonteinsd on pages 34 end 35 Also,

froxn this viewpoint it decomes Lmmedistoly appersnt that the o?mbahmky
“of m unigue dsteyrmination of transposition key from s depth 4 1is

3 and for a depth of (nel) it s %L
¥ ‘ 2% (gP5)1

3imilarly, tha probability of obtalning & transposlition key with one
m:i.guiey (or with any rumber of smbipuliies) c¢an be immodiately come
p °
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Walter Je Tried
. Capt,y Signel Corps
Eacle - 1 chart J
1 sheot orossesvction paper
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CALCULATION OF ODDS OF BRST SCORE I¥ A AU

Congidsr a ﬁ. @ ria for the sake of argusent, let the best
bulge be By and sdcond best %ﬁmt agreeing on either wheel), Then
not allowigtg for competition faotor In fevor of the hest reading

being right is . o
—0 2B
o

where X ig the text lengthe This is the nmi formula, essentially,
23 in significance teat IVe PFPossibly the 25 cught to be increased a
little, say to 35, aince » iz ¥nown in thie cane, :

The odds on the best resding beling right allowing for onmpqut'len
aroe

%

< 88 ,
es P
Wnere g ¥ probability of right score belng below liy.
1.0 - .
* Exl% »

2
o 1269 qe __.'»fg

xl. Xn being the v~ages of best and 2nd b';ut read inge.

The qﬁw— cun ve repluaced by & constant for & glven link and dq
with e fairly small error, remembering thaet if is b it doesn't
matier even if q is taken as 0 or l. Hgplrle » 4V g 12 or B or RoOe
It doeznt't make too much difference for moat practical sege it
was intsnded to dyaw up several charts to cover the variations from
Fish to I'ish and with numbey of wmotor dots, but there has always deen
pome thing more Lmportant to do.
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.hu may help to apmntho tinb annsxs It i3 due to Sghe JaGQDEe
: JHiSeaman
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Yomasl Curveés ‘rnndon (exps Vale ® )

| o(z=p)®
Pla/e) =3y Sirs(S 2R
al (expe val l)
r(x/s) £ 3 3BT Q'(ﬁ’

%: gt - ggh 3 O %uﬁ = Saveree odts

£

Yo TLE C :
’% » "mr_ C ﬂ?_
C tha:'auy

(S0 they are ssylng yg s RO/%)
‘Don't know whye
Suall 109&1:13 to look into this,
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