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1. The attuched report containg a translativn of the wnowers
written in April 19406 by U'rofossor loctar olfjang FRANZ of the
Huthematical Seninar, Goethe Unlversity, Frankfurt to nuestions
pooed by .i5a lurope. at that tine Dyr. FRANZ waep 1living ot Schu~
munnstrasse 58, rankfurt and was vislted in his hame by Captain
Mary €. LAMIE, than assigned to AS4A irope.

2. Dr. FRAV,, uho is mentiomed in various TI0 intexrog.tion
reparts (soe umong others TICY/I-1,31,71,%,96,123,124,145,20L,202)
was Professor of lathematies at Lhe University of Goetiimpen when in
1940 he joined OKi./Chi as a member of HUETILIILAINts section. ilis
main comtribution to cryptanalysis we the salution of the United
States diplomtic strip grotem; for which he wus »iven consideruble
credit by his ocalleggues. This report describes in generu:l fushion
the solution of thig system. 9f interest &lso is Dr. FR.Z's estinute
of fellow Cerman cryptanalysts, perticularly of RHEN (ses also
T/1=199), [ADLAID (see also T/I-202), and FEIlER (see T/1-206),
vharein tle opinion of TICM interrogutors of these men is independently
confinied.

3. Personal centact with Pr. FRAIZ indicutad Lhat he wac a gentlemsn
of umisual scholarship ruid integrity, an Lipression corfirred hy tie

report,
September 1949 35 conles: Copy No.
Tranalated: ASA 1, pages

1 appendix
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Virlilen Replies by Dr. 'olfgeng FilulS, Frofesscor, Nabhennlisches Saninar
dor Universitaet Prankfuct, 19 May 1946 to Nuestions of ASA Hurepe

1. PiEsNaL
A. Birtle I was born 4 October 1905 in Magleturg, the son of a teacher,
later Director, Prefesaor Negtor Erich FRAX!, presently in Hambury,

Gorimiy.
B. Marriage: On 11 March 1937 I married Dr. Kathorina FlLdIZ, nee K™li.

1 have no children.

C. Iravel and Educution: After graduating fram the Reform'enl-gmnaslum_elu.el
at Eugter 192, T devoted myself Lo scientific study, primarily
methematics, secondariiy philosoply, physics, music, and literature.

I studied at the followingz universities:

1924  summer semestor Kiel uwinter semester Kiel
1925 n b Vieimas N " Kisl
1926 " " Berlin " " Kiel
1927 " " Kisel n " Kiel
1928 " LI Kiel " n Halle
1929 " " Halle n u Holle

On 26 Pebruary 1930 I received the degree Dr. rer. nat, at
the University of Halle. Professor H.i5k, then at Halle, vas the
reviewer; my dissertation dealt with IMILJALRT's Theory of Irreduci-
bility. I havse done no travelling except to and fran the above-
mmed uidversities, to scientific meebtings uithin Gernmny, md
ogcapionol vacation trips Inside Jeruany and rusbriz,and one officixl
Journey, deseribed wnder IT b 1 below, during wy association with
the Armed Forees.

D, Career befors tlm 'iar: ifter roceiving ny degree I was at Cirst

Assistant at the MNathenat ical Semluwr ¢t the Universily of Marburg
undar Frofessor HASSE, wlo meanwhile had been called to Jarbury-
I occupied this position {rom Mgy 193 to Novebsr 193,. During

this time I performed asasistent's dutics al, lecturcs and practlee
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uork in solentific laborss 1 galso made certain seiemtific
investigations of 1y own (ece appandsd 1ist of publicutions).
Bugemss of differenten of opinfon with Prafasser ILSSE in
selentific and prinardly in philosophic matters, I did not

follow him to Ooattingesn when he wns called there in 1934 but
twok a position as assiatunt to Professur RulDILISTiR in
llarburg. Sinoe then ny work has been in arithmebicul and alge~
brale imvestigutions in topology. I have ulse been concerned
with the theoretical aspect of logic. Frun the vinter sewester
3935/36 to the winter wemestor 1936/37 I wuo autharized to hold
Jectures on applied mathmmtics at the University of Marburg, On
4 March 1936 I becams Dr. phil. hebil. with a treatise (Habili-
tatdongschrift) on the Topralion yon Usbsrdeckungen at the Univer-
ad&y of luu-burg uwnderr Professor REIDEMISTER. DBecause of {inan=
odnl difficuities I moved in August 1937 to tle Umiversity of
Glpssen as Dosent and &saistent,; where I remmined until the be-
ginning of the wer. Even then I wms in aclive contuot with
Frofessor THRELFALL in Frendurt and vas seeking to move to
Prankfurt. 1dhen, after the begiining of the wer, the University
of Gismssn was alosed, I spent a semester as substitute at the
University of Goetlingen. On 17 July 1940 I was ordered by decree
of the Eyltusmigisteriuyn to report to Barlin for service with the
Cipher Bureau of the Armetl Forces (WW/Chi), as is describud in
detadl under II B below. MNesnwiiile my instructorship ws trans-—
Sorred to Frankfurt (in 1940); at the expiration of the custamary
six ycars as instructor, I was appointed in 1943 as Supermmerary
Professor at Frankfurt. Since the end of tie war I have bsen in
Frankfurt and sm lecturing on all fields of purs end applied
mathematics. I have nade no speeches and issued mo publication
other than my lectures on mutheetics at tle universities, insti-
tutes, and scilentific neetiugs of the Cervan Yothesmt ical Assoplation



-

‘and 1 aside fron purely mtherstionl ;uhliclt.{ons mmted m e

the list attacbd, and talks in m official mico with thi
ciwm-aumm(cmxv)ummmdwnnm

B wm: Bocause of my distuste lbrnﬂ.ﬁzzry aervieoaul g
shsorption in ny seientific calling I never voluntsered for _"_"'_‘w
.dlttarymico. I was mover a soldier; mringﬂleoutirew =

I was classified as "UK" (!mm-pmuuc). 4 !‘orw
service with the ciphu- Buresu ses wider IT. _ _'

. cm..smnnm.mr T
mu- the cutbresk of the war in 1939 I wes ﬂ.rst elmmed;

UK for tin I!niveuitw o Giessen. It soon appsund, hmmr, thaf. R
early or late I mst oount on being called for ‘ervice. Since I haa_, u,.;;

no previaus- nd.litary training and under the cirmntanon @14 mot, lod: ; '
tannrdwiﬂx anymut pleasure to tmi.n:lngu a uomit, md a.'moa, on e
the other hmd, the majority. of wiversity nﬂmtidm wu-e :ln ' .
course of t:lm boing employsd in non-nilitary a.otivitioa w:lth tho Amod
Fa'cea, 1 bégan looking around for some such eqﬂ.qmnt whro I oould R
use xy mathematical treining. Among various possibilities which "
Mlmkﬂxoﬂrnhst mo:.atrimﬂmdeoﬁaagueﬁb-m‘ _
mrki.rig at :th) diaervator: in Bebelsberg wrote me thut a ool]apv ﬁ'hml v
of Ms, a certeln lir. NUTTGILIN, who ws working for sn Amportant. ‘
office of the mcd l’u-ou, neednd mathematicians. Prcumbly tho
work would be half-wey interesting, at least in compardeon with other
possibilitiss. Tas I ready to ascept sn invitetion from this source?
T declared rywelf roady and after & relatively long time o 13 Sy 190 .
received instructions to report imedistely in Brlin for service with
the Cipher Bureau (WV/Chi). At the sane t.ima I also rcco:l.'nd from the )
Kultusministerium, which is the highest authority in wiversity affairs, _,._
telegraphio instructions to sccept tho invitation. I went to Berlin __ . .. .
and reporud at the office, was received by a MNajor HREISKE uho ma :I.n,r — ‘,
charge of pernomol nekters, and axtq- a considersble umbor of. oth- SRR

v e apnt L
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intreoduections mw&m assipnud to

Government Cowselor (Regierunpsrat W) Dr. HUSTTEWHAIN, that friend
of my colleague. He reveoaled to me in a gemnrél way wlal tle work
was. -Up to this moment I hud never hed anything Lo do with erypto-
praphic affeirs, and never even heurd of such exeept in novels or
newspaper articles and had no ideas on e subject.
Ny peajtion ab the Burean wan Liat of a Beordert.an Ueamte, i.e.,
1 renained an official of the University of Giessen and drew my pay
from there; whem, on 1 October V740, after I had gone to work for Lhe
' Durcau, I was transferred al 1y own revuest to the University of
Frankfurt, I wvas paid by tle latter university. Hoiever, 1 received
supplencntal pay from the Duresu, axi alse i supplenent for ministerial
rating. Several times while working for lle Burem I wes callod up
for induction but wws relezsed euch time; ry milltary pass contuine the
record of such a call with subsequent releuse. I did not have a
soldier's pay book (3oldbuch) and never vore a wniforn.
IT B. DETiLS (F ACTIVITY "Il & ./cul
I shall not give a chronolopical report on sy work at the Bureaug
individual cquestions not treated here will bs answered ut the end.
Firgb, X had to solve a number of problems which were inlended as
gptitudu besl cnd Instruction. The simplest was a monoalphubetic sub-
gtitution, then cume easy superencijlicrients, mills, polyalphubetic
substltution, substitution tables, wvuriants, and transpesitions of
various kinds. Since I was able to solve these rapidly I wes soon given
otler tasks. I had to irmstigut.é a ciphsr device built by Oberinspektor
HAT'LR for the use o Lhe troops to deternins its practieability. It
was a cylinder with interchangeable bars wvhieh, on Lhe one hand, was
complicuted , but which was probubly not cuite secure enoush, This werk
occuplod s for sone tire sines al L'e sane tine I had o et a basis
for judpin security deriands. Meunvhile, I beecaric & liitle acqua.{i.ntod

with the set-up of Lhe Bureau, at leust insofar as NULTIUNILIN's section
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was concerned, This section which cotnisted of MM Dr. W
(at that timo he was mot yabt R}, en agsistant 1. GREISHLS,
secrelary, had two aasiui;i:nts: (1) Lo ald, o %« bheorebiend o

" athem:tiesl side, in difficult proo) ww of cry tenulysic which ¢ uid
not be salwved by the philological eyerts (rnerally Bt for the
individual countrins, (2} to tesl ay-:pitir Lulewed Foo our oy
flernn/ uge . 1 did noi becume aeruninied iith e Bowds wif G
differont lanpuace seclions wmbtil endte Yate, most of than aot unlll
1943 or 1945, dAs iy first eryptanalytic-technical aselgiaent 1lud
to assist in the salution of a Mexican crypbograzhic system. The
nane of the sectiun hoad, & nulte wiiportent employec, csenpes ne.
It vus a perfectly elmple cude which, it I recud) righudy, bad alter-

" jete values whieh vere cyelicallr dis laced and could In solved in
a sirple remer without mathamaticel cils. There 1 Ffoind s thw
first tine somethdng which I was to vusrve asgain nd - 4 swely,
that tie vork ot the Bureau was corried on in w tteriy ‘r-ationsl
mmer axd that . sniy of Yo lunguif experts, ovwen in e tore b -
tunt sections, had not the simplest acquaintanee wi'  "he fackd of
mthautionl eryptunadysis. They conitinet bhemsrlve. Lo solud Lo
;rf jlain codes. T i. adiate supewinr of M. WUSTTLNN I, Hindstorial
Counsu:lae FEHIER, with whom I beewar sequo’ '-«l u Tew youis laves,
did try, to bo sure, to overcore Lthis ¢ (Lo o wpod oo cwrses -
the oirlest polnbs. Bub only Lha iowcs - it younies ecgldoraes artiel-
pated in those v.w.re o Jeter 1 il .- iireak o Lo wori one Lo was
a 5-place code were, curious’ - suoyfh, the rdddie tebtp fopr miukile
digit?) designated tle gramaableal forn of Lhe word in questin. Tids
cde was enclpitred with a 2-place substitulion tatle. ‘thas gsolution
wags tedioue but not c¢ssentially difficuit. AMr the liernan troops
entorod (Irecce, u cojlote sel of the substitution tubles used ras
captured and I vag able to identily sore ol the Luables I hudt solved,

in modified form, of cuurss. In the courss of iime szoveral uvther ciphers
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were laid before me, most of which proved insoluble, st least with the
volune of traffie at hand.

Bepecially laborious and difficult work was connected with an
American gyatem which, judging by all Indications, wes of great iupor-
tance. Thin wme the etrip cipher* gystom of the American dijlomatic
service which was subsecuently solved in part. .fter 1 huad been working
on 1t a long time and was beginning to get some insight into the zystem,
the work was preatly furthered by some cuptured muterial, This ws given
me with o word as to its provenance. From inseriptions and notes, however,
one could infer that blese were Japunese photographs. These were tle basie
material of the so-called "intercommnication strip cipher system 0-1" and
three further sets for special circuits between the Departnent and Reval,
Tallin and Helsinki (?) with designutions of the type 19-1 or something
similar. 1ith these, sever:l vlder messages could be read aml the door
was opened for further study o the systen.

This strip cipher system, when rightly emuloyed, doubtlessly has great
advantages. It appeurs to me, however, that it was not used with sufficient
caution. Only threugh carelessness, in part through lack of care in setting
up, was it possible to break into the system as far as we did. Only after
the imericuns had obviously noticed thut wany of their mssageé were being
read was the application so modified Lhat although the baslc ides wus the
same the possibilities of breaking in were riaterially reduced.

How even & casual glance ut the material showed that the study of
this system would call for extensive work. Bven decrypting when the strips
were con:pletely recovered required much time. One or sven Lwo or ihree
workers would not have been able to munuge it. Noreover, many other
cryptograms were coming in and as time went on the syslens becarie more
and more canlicated. RR Dr. HUSTTLHHALI's plan had long been to enpage

a cungiderable number of essistunts, partly scientifically treined workers,

e

# | Hare FRAIZ uses the Anerican tem. Translator's notef
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partly assistants -—— so-~called statisticians or clerks. Of course, all of
this should have been done much sooner. If there hed eurly been an adequate
organization, I think the successes of the Durcau could huwve been multi~
plied. On the basis « gradual siccesses with the Am 10 —that wus the
desigmtion of the strip cipher system — Dr. HUSTTLIHAIH succeeded in
securing the appointient of assistunts desplte vigorous opposition on the
purt of the administrative offices and the philologicul secltions. They were
appointed as sclentific helpers one after another: Professor Dr. Vilhelm
~ WEBER, Berlin; Professor Ernst ITT, Hanburgs Professor Dr. Georg #UI%AMI,
Frankfurt; Dr. Alexander AJGHER, Grez; Ur. Oswald TELCHIUELLLR, derlin;
Dr. Johann Priadrich SCHULT7E, derlin. A4s clerks, soldiers ware detailed;
wonien students aid other qualified wanen were hired, so Lhet the section
finally grew to suze 50 persons aikl formed a curiously mixed group which
was regarded with disdain by the other sectioms because of its non-military .
character.
IIC . DETAILS &F "MK & GROUP IV, OKI/CHI

The head of the section was Ur. HNULTTEWAING. In the course of tlree
years, houever, he was given so0 iy other duties that e would have been
glad to split off the mathemutical cr;ptanalytic work and to have made it
a separate section. 1 had been picked as head of such a section, since I
was the most experienced of the mathermticians, but this plan suffered
ghiprireck because tle officers in the Bwrouu did not think eiviliuns were
fit for section heeds. 4s I hud no awbition in this direction, 1 never was
named secetion head. To be sure, gbout 1944 I was acting head of this
gection. Actually thls ws the largest sectlon in Group IV; it must be
remembered, however, thut st of the members were not really trained statis-
ticians, vhoreas the other sections had only menbers of long taaining or
perhaps one or two assistunts.

I shall nov give a short review of the wark on Am 10 and the results

achieved, so far as this is possible from membry. This wark ocecupied me
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to the end of the \Ln'“ .E ;w t.r§jEc oi !im !epartment with all Embassles

a so-called eirculmr traffic (Amorican desiymetions 0-1, 0-2,...) was used.
Moreover, each individusl erbussy amd legation had a system oxclusively
for use between it and the Department. In &1l I okserved suue 7O different
traffics- (naturelly by no means were all solved; many were rarely used).
liach individudl circult used the following basle mterisl: a set of 50
alphabet strips with mixed alphabet and the so—called rmmerical keys,

dute and order tables. By means of these last, 30 strips vers gselected

in definite order cach duy and used for encipherment. Histurically this

aystem is known wnder the name of BAZER1LS. Primurily it is important tiet
the encijfwrer can chouvse arbitrarily wilh euch series of 30 letters any ons

of the 25 remaining colums as hls cliher text column, vhile the declipherer
mst- pick out among 25 possible coluwms Lig correct one on Lhe basis of its
making sense. In working on this systen the following tasks presemted
themselves:

(a) Reconstructing from 4 conpromise, 1.e., from a nessage avallable
in both plaln and ciphar formg the strips wsed.

(b) Discovery of such a cayromise.

(e) Bullding up of the 30 strips used to get the M1l set of 50 strips.

{d) Construction o the mumerieal keys, in purticular recovery of the
10 different orders.

(e) Setting up tho strips where mumerical keys are known.

(£} Recovery of Lie strips vhere no compromise had occurred. Regarding
these tasks the following may -ba said:

(a) is mot difficult Af the campromise passage is long enough and
the text. is correct. Ths task may becoms very difficult, however, or even
uncertain if these conditions are not fulfilled. The nethods were so fur
developed tmt they ylelded the solution or showed that solution was

inpossilile, i.e., that the solution was arbipuous.
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(b) h:mmITcana for esact knowledpe

of the neterial, sometiies also for a lmowledge of other circults and
systems than Am 10; with careful) logging snd elose dbservut lon some of Lhe
inevitabl e cuwgronises keep turning wup.

. (¢) 18 successful according to the amwnt of treffic availabls.
RHeprtitions ure imporliit; stereolyped beginnings ami a fine feeling for the
eryptographlic habits of the sending statioms are slso important.

(d) depends entirely upon the material., Sometimes it is not
coupletely successful., For instance, if no material is at hund far indivi-
dual dates.

(£) 15 the most difficult and mathematicaully tlm wmost interesting
problent. After extensive studies and text cases I worked out such a
solution with very good prospects of success, but thun by a combination of
methods (a) to (e) was able to go ahead faster. In the Fureign Office (f)
was also carried through successfully but only after more than u year of
tedious effort on the purt of a large mumber of warkers.

A1l told, some 28 circuils ware solved ;\t tle Bureau under oy guldance,
likevise eix numorical keys — some of them only in paurt. To be sure,
only a fenr solutions came in good time; in most cases there were lags of ,
one to one aml me-hulf years. Since the essentiul principles were recog-
nized too late and neeessury persomnal and aids vere not available at the

tin

IT D. DESCRIPITON OF MECHANICAL AIDS TO CRYPTANALYSLS
Tn the way of machine aids we used prinarily Hollerith punch machines.
Their construction is well known, as they are generelly used for statisticul
studies of all sarts. In addition, there was built at 1y sapgestion at the
Bureau an electric pmchine which permits determining a number of repetilicms
of lettexs in a polyalphubetic substitution on a width of 30 with a depth
of 20 to €0 lines, taking one line &t u tinme, which nuturally ls fundarental
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for problem (f) above. I cannot give technical deteils of this mechime;
its econstruction am! use ware in the hands o the secticn of Dipl. Ing.
ROMBCIKID and ks agsocinte, sgpecially Dawatl JOkVd. It emloyed a
large muctber of reluys; the polyslphabrtic substitutions could be set up
with 30 x 25 plug socketg with spacial welgtfing fipures. In any event,

no special. principles were involved in this machine and it did not function
very dependably. The same difficulty was alsu met in other mushines imilt
or projected for matherwmtical analysis. They did net function emelly
enough; castruction took tou long. That is Vle moin resson vhy luter we
worieed prinarily with lollerith machinee.

11i., RELATIOQN TO FLRISH CRYPTONTLAU

The Bureau rwintaiied regular liaison with the Finnish Cipher Buresu.
Bach wesk a courier went t'ere; tle hcad was appurently a Liwmtenant Calonal
HALLAA (or sane sinilar name). Unee I was sent as substitute to carry
the documents with Lhe secopdary purpose of alloving me a few days wacation
and I ppent three days in Pinland ( 16 November 1943). I was supposed to
meet Lt. Col, HALLAi, bubt he was not there and was iutroduced to me only
on @y return journoy in Heleinki. He waes so 1it uwp that we could not
discuss cryptograply at all. The Finnrish Buresu worked dilipently with a
smll proup of members but without any very great results as we could see
by the reports which eare 1in.

IV. REMARKS OW OTVER GV TANALYTIC 'XRK AT OKU/GHI
Aside from work on the Am 10 I later helped with a Turkish gystem or
rether advanced the solution which wams already well started. It mas a
relatively simple code enciphered with a X-letter additive and offered no
mathematical difficulties. Its current exploitation could be considerably
furthered, however, by appropriate stutistical arrangementse. I never worked
on English ciphers. The successes of the Bureeu witlh these seemed to

10
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Only in the last years of the wur did 1 pet any considersble insight
Lito the work of the obher ratheamaticul eryptanalysts. ot this tina,
hawever, the .ork wvas rendered far mare difficult Ly the air attucle on
Berlin wnd the resulting displacermnts. The mont succesaful vork along
with thet on Lhe An 10 was thut of Professor 'IIT, who very skilfully
salved a ciphor of the Palish Governent-in-Exile in lLondui. This rus &
large complicated grille uhiich was laid over a large nwibor sheet. Suveral

such grilles were constructed and resseges woere read asrently. Photo-
- graphie aide were used in the jrocess. Ur, SCIULTZE vorbed vithout special
8kill and vithout success on a Swedish nechine, Professor LB had goud
initial success with a Jajenese systen, a resnciphered trarsposition.
Later, hovuver, he eruld not follow the develowent; I know no details of
his methodn.

Touard the end of the war the vork becane less and less pleasant, not
only becauss of disturbances dus to air attucks, but also to the fulling
apurt of verieus flelds of he vwork because of rivulries snd jealousies.

I frecuently guve talls before Lhe heids of the language sections on An 10;
other nuthematicians talked on their work. On the whole, hws.ever, this

found littlo echo. The mon to whom we talked either 1ieb us with distrust

or did not yunh any help from us. #t Lhe end of the war I was on an officizl

Journey tu retrieve some rmteriul which had been lent to Lhe Foreign Cffice,

and was overtaken .y Am:rican troops in nortliern Gerumy.

Yo ANSVLRS TO VIGSGELLAIBOUS CUSITICNS
Head of GHNW/Chir llo head of the Bures after the midile of 140 wus
named IEITIR (tho narw 1ontioned in the question), Rather Lieutenant
Colonel IT11F, luter Colonsl KUTYL:R, was head. 'There werc no others. If
I an not niistuken I once heard the nwwe HOEITILR pentioned when they uere
talking about KLITF's successor. Houuver, I nay bLe mistaken for I never

had any irterest in cuestiais of officer peracnnel at the Burcuu or in any

otkher unit.
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sy sapericr mwma as oryptanalyst

but in my day he rerely did eny of the work himself. In the cowse of
tins he had been more and more opanly pushed aside by his superdors, in
perticular ly Solonel KEPMER = (who was generally recogniszed as an incor-
petent and uneuitable head for OKT/Chi) and had becoms more and more
retiring. It wes sy impression that, i allowsd to make his own decisions,
he osculd have built up a clpher uresu which wuld have fiunctioned insom-
parably better. FProfessor NOVOPASCHIINY of the Russian lenguage section
1ikewise had Lnsight into the deeper relatims but seened to me to be too
old and not aotive ewough. OF tie section heads at OKN/Chi those whom I
have nmtioned and Ministerisiraet 'LNDTLAD, of whom I have yet to smuk,
wre the anly ones ~= and thds 1is merely my persom) opinion —- who could
moperly be oalled eryptenalysis.

Yipisberinlrat EMDTLAUD: Ministerislrat 'NADTLAD becams lwed of

Group V in the very last period of the wary up to then he was section head
for the Ballan languages, ll@ was very capable in his work and tovered far
above his ccollesgues in ability and charucter. His efforts to realse the
level of tlm work in those final days, however, were doomed to remain
without success in view of externol ocircumstunces and the opposition of
his oollsagues and suporiors who ware accustomed to the old way of doing

things.

Overpegierupparet ROHMN: The section England-imerice was under the
dipection of Uberrezisrungsret ROMEN, with thres otimr Reglerumgsréty in-

cluding SOMILZ, It is probobly safe to ssy that ROHEN was not equal to his
task firon either a technical or an organizational point of view. I assume
thet he wap & good oode worker; beyond that I never heard s teshnicully
agcurate remark from him alth-ugh his section received the benefit of my
ladors., His abordinates did ss they pleased. Reglerungsrat ROTIER did

not belons to this section. The warious systems, whether sclved or unsalved,
were numberad Am 1, im 2 etc. I can sey little regarding the eluructer of
the indiyidual systens and the degree to which they vere brolen. Some simple
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APPENR I>IX ™"an

The followdng is a list of the pdlcubions of I'roflessor Vactor “lalfpang
PR.J"-’;. D!’. ror. ll!i‘l.., ljrg :'Iﬂ- Ilﬂ-bu. HY Y l.l!' 'TW 1"."&“).

F

Untersushungen gw: Hillbertsehen [medizitdlitaelssnte. Dissertation.
Hath. “sltechr. 33 (1Y31).

Zup vorstehenden /rbedt von 4, Korselt. Journ. f£.d, reino u. angew,
ath. 146 (1931).

Aufpabe 39 (Loesung). Guwinsw: it M. Masse. Jahroshor. d. deutsch.
*ath. “Yern:in. 41 {1v32).

Helrut Hasse, Klassenkoerportheorie. susarbelitun einer Vorlesun; van
5.5« 1732 und oluea Teiles dor Furtsebzung von WeS. 1932/1933 an der
IIniversitoet ‘larlurg. Von Valfznpg Frany ontor “ituirkun; von L. lsner
wd “f Kireten. larburg 1933 (autorr.)

i) anentarteilorthoorie iu algbraischen Lahlkospern, Journ. f.de rolno
u. angew. Sath 171 (1934).

Pie Tellwerte der "sberschen Tau=Fuuittion. dJourn. f.d. relnuv u. aneu.
Math. 173 (1935). '

Usberdegkungen topolugischer bumlex mit hyperkumplexen Systemen. Jowmn.
f.d. l'elml U. angew. Yath 173 (1935,-

Uebe; die Torsion elner lisburdyckung. Jowrn. f.de reine u. angeu. ilath,
173 (2935).

Usber die Tarsion elmer “annigfaltipkeit. Jahresber, d. deutseh. atli.=-
Vereinig. 46 (1936). .

Torsionsidesle, Torsiomsklussen und Torsion. Journ. f.d. reine u. ungev.
luth. 176 (1936).

Usber dus Dualituoteprinsip fuer Hasologie — Namotopiekotten (Vartra;e—
bericht). Jahresber. d. deutsch, 'ath.- Vereinig. 49 (1939).

Abbll dungsklassen und Vixpunidasson dreidimensionaler Linsenrasune.
Journ. £.d. roine u. angew. “abh. 102 (1943)
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