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1. 1he lformulse used for ssbting X patterns can be devsloped
in & myder of different ways. The lollowing axposition 1s in sore
respeats & sirplifiscation but in others and amplification. I have
triod o translste from Sritish teminslogy to our owm and to f11
in gopo which appeared in the developmant, Thess paps could, no doubt,
be sually bridged by a profsasional mathamutician but 1 have attempted
to set the matter forth in a way thet can b undsrstood by anyens with
& knonledge of algebra and the slements of probabllity theory. I have,
howsver, omittad some steps in the srgument which might be necessary
for & complete and formal derlvation from the theorams of inverse
grobability. The use of A Uys s pursly illustrative, Ths formulag
are applicakls to any uméﬂ in which A has an apprecishle velus.
The symbol A , ineddentadly, is frequently used here to indicsts the
"bulge”, @ ex0esy over randem, of eny verdsble. It has a different
meaning in this report, for exumple than in ny report &#F 5.

2e
n z wessages length

D = probability of dot in ADgg
= randon probablility of dot

If, at a glven Aijy selting, 9 dots sre ylelded inAdgs and if, &
oriorl, this setting s just as likely to be right as w ; the ¢dde
that it is right, or the faetor in faver of its being right,

e
= 293 (Qwp)n-s
log Pewnlog 243 logp+nlog (ed) = 8 log (1=p)
= ailo;z p - log (l—p)] + 1 loz 2(1=p)
The Lheorebic.l soors, 8, = np. Iiherefory
o ¥= pilo;; p = log (l-p}} + log 2(1=p)
) = p{loa “p - log E(l-p)) + log 2(1=p)

= 2p Jos Zp ¢ 2(1e=p) log 2(1=p)

>
o~

lot A w the "bulge” in p} thut (s, pm ¢ A« 7Then

r P om (302N Jog (342 N) # (3=2 M) log (=2 X))
&
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Report 47 14, (continued)

If we uae logs Lo Lase ¢ the fersgelng can be approxiraied and almpli-
fied through the logarithric zsrioes

loge (14X) = X = x2/2 4 x3/3 = xb/l, voo

loge £ = MAMQA&%MW = 50/3020)
19

P 248 G ees

Gince N is small
logg ¥ ¥ 2A% ¥ 2(s/n = 1)%n

3, The fritish use the term "ggﬂbibam“ to measure the ggures
ef sottinze. A "gentibaex® ls 1 of a theoretical “"bun" which is
slmply the log (to base 10) ef odda,

logg 2 = logyy 8086
iharefore, logyg ¥ = EL86 A%y
Nupber of centibung = B6,E860%n

Bow big s seore in centibuns should be almed al in setbing potterns?
{n the first ploce the o pricri odds theb & given sotlling is wrong
vary from 59711 (for Xg3) te 12An) (for & ->§. The Lritish average
thia ab 10005] lor a 2 wheel run in order $o wold u separats set of
gsomputstions for each palr of whaelr, NRulheruors, they adopt 10l
as the standard of odds required of & laverable result, Therefore F
pust bo 10,000 in order to make It 10:1l that the sstting iz correct
notwlthsteanding & 100011 & prierd probability of insorreciness. Singe
the log of ¥ to hase 1) must be 4, & score of 400 contibans is necos-
sury. ihe lenglh of mesacge necess:ry to sbleve this score i easdily
deterained,

430 = 25.86)%0
0oms 1{--6/)\2

400 centibans 1s the averuge Loy & xsssage of this length, Tharelore,
we ghould gat o score of 400 centlilung or mwater juat hedl the tize,.

Similarly ;
d )\B Y 1906/ a

From this we owy, 1 we know the sharnsteristics of Lhe wolor or Y
patiterne, computs the Wulre S.nAi’q nacassnyy Lo achlave the required
dogree ol succass with u messsge of longbh n,
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Laport #F 14 (continued)

4e The foregoing represents u roans of camparing the sarrect
setbing with random seltings. ilowsver, nsny of ilhe wpong setiings
are not truly random bocsuss of tha sell mateh of the pallerns whilch
1s insvilable owing to the limilations on Lhelr casposition. The
british oall this seldf seleh "glide". A "slide” of { weuns that there
1o a wblrons 20l maleh ot o displiserent of 6. This is 5 lsoler
that cannol be loet alght of In sppraising the relisbilliy of resulis
and the true aipgndiicunss of ztores. Jows theory hus beon developed
ofi this yhase of the prebles whioh I will {ry to g0 inte ab o subsonuent
dubee

5. Lream wss the only sireuit selved Lo Msrch., lrenucus efforts
have been and are baelny nade to deternine the Jellylish X patterns
stabistdoally. The cireulv Is Paris - Serlin and the trafilic 1s be-
lieved to be very importunt. kessages with ths same 5P ragbers will
oot read in depth so presumsbly Jallylivh has some suto-key elesmnd.
Vapy likely it Ls the ig llmitstlon but thde Is nol certaln, The wirault
started early in 1344 ahd the auto-key fsuture has slways exlsted.
dince the trafilc has never been resd nothing is known sbowt Its plain
text clarastardstics, Vistuslly the ertive sthertion of bre Nowmsn's
section hus boen devoted to operatlonzl work on Bresm snd resesreh on
dellyfish, &4 slight arount of work has been done by o). Taster's
secticn on SBicklebaok (Noenigedurg - Poland) which uses the s limite
ation dub nob the Fg. Yo othsr cirsull 1s belng werked on st all,

6. I have asked br, Newman to colletl some sulteble measaces
which his greup is unahle to werk on, o be sent to A, He with the
hope that our people con find the L wheels stetistlosdly. He is very
eoxlons Lo have us try, I don'h koow whethar the sessares will be 0{12
Jellyfish or some other cireult but will seud them on as guickly as
pmaiblb.

iolter J, Fried
Capbe Signal Corps
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