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1. Uvod

Naziv kriptologia GROD]L RG Jkhyphds K& WIRM HDbDp L logds @ MWYRH QQ/HL UL M+
OtNDNR OMXGL PHYyXVREQR NRPXQLFLUDMX SXWHP SRUXN
efikasnijom metodoneakrivanja spomenutih poruka. Samim time, razvoj kriptologije kao
]QDQRVW Lje prRtiVXIi FMRA RG D QW LSpIN IVKY HF LO'R OG.DMIM DLDM Y H i L
NRPSOHNVQRVWL L HILNDVQRVWL PHWRGD |DNULYDQMD L
prvim dessVOMHULPD VWROMHUD 3ULPDUQL UD]JORJ RYRPX M
VRERP QRVL UDW WD NeRsSHUUH WM. H SIJ IbMM WHMD DQWHKQRORAEN
bi zaostao za svojim suparnicima.DR QDMYHUL GR WDGD JDjEPOMHAaHQ
VYMHWVNL UDW RGLJUDR XORJX WH SUMHHNILHW QM AHV X Q X RV@L
RYDM UBWSXEHPD XEU]J]R SRVWDYOMHQLP VWDQGDUGLPD Sl
JDNULYDQMD SRUXND RG NRMLK Vnd. QHHINHVE PO KM BUY B UWH WLKAN
jednaka vrijednost tzv¥ata u sjeni NDR L RQRJ QD ERMLaAWX VWRJD WL
osnLYDQMD EURMQLK NULIBMVRO R&ENNR NRXUPIQ XIORLXI DD LVKRG
7DNRYVYHU kvaki makorisamogrd D NULSWROR&NL VWURMHYLSSRVWDM
daljnji razvoj ove znanosti na temelju njih nastaviti sve do dana®WRJD RYDM UDG QDVYV
SUHFL]QLML QDpLQ SULND]D ¥ Lvrijerié Prqplyl si/jetYskonB IrataNte) bisdrW R O R J

daljnji razvojtijekom i nakon njega



2. 1 M H P DkpiNdIbgija i LVWRE@ ML AW H

6LWXDFLMD QD LVWRPQRP ERMLaAWX
9DAQRVW NULSWRORJLMH LE RGP DWW MODW QLXK NRMERREKN D L $ X\
MRaAVBPRP SRpHWNX UDWD 1NXWNDRK@RRPF NVCH PFHR/IMVRWERY R N
SXWHP WDGD MR&a UHODWLYQR QRYH WHKQRORJLMH UDGLM|
je Nijemcimai Austrijancima RPRJXULOR GD EH] LpxebritivuuskeSoukeE®© H P D
RWNULMX QMLKRY VDGUADM &dWR GRYRGL GR RNUXALYDQI!I
poraza u bitci kod Tannenberd®14 5XVL QDNRQ RYRJD SRphaQuUX aLlUL
jednako malo uspjeha. Naime, radi slabe organizacije istovremeno istilikoove verzije
MHGQRVWDYQLK NRGRYD L VWDULMH YHU]JLMH NRMH VX 1LM
SRUXNH MH WDNR ELOR PRJXUH RWNULWL XVSRUHYLYDQMH|
YHU GHALIULUDQRP. 0d3DélkeRile QYOH UYMVRHR) RVY ERHAGIAZWKD N UL SW
je daleko ndjolje pripremljenabila upravo AustreUgarska ,PDMXUL QO MXPXQRVW
LQIRUPDFLMD NRMH XVSMH&aGQR GHALIULU B@idg&dsie) LMD WH
X UDW WHID R IR U RripthbHa0lpM LP VWRAHURP QD pHi@ikangmJHQHUD
Rongeom.

'R NULSWRORJLMD MH ELOD ]JDSRVWDYOMHQ L]YRU LC
QMHQX YULMHGQRVW 3ULMH UDWD VDPR VX WUL YHOHVLOH
LK L P D O(KatviY1B8®)

SULMH VDPRJ SRpHWND UDWD DXVWULMVNL VWRAaHU MH LPD
PRJOL XSRWULMHELWL WLMHNRP UDWD &aWR LP MH RPRJXIU
razotkriju isti dan kada su IGRa40OL GR QMLK 3ULPMHU RYRJD MH WEFE
Aleksandra NovikovaNRML MH DXVWULMVNL NULSWRDQDOLWLpDU +
nakon samo 6 sati2YD L EURM Q bkij¢/ SulLdozyslileWijgvhkima i éstrijancima

S UD i HQ M HruskeJ #bjskD @avl &vakodnevnoj bazi KYDWLY&EL VYRMX SRJUH
R G O X p X MstojeXijeépiljakelje za primjer te razvijaju znatno kompleksniju odet

zakrivanja na temelju VigendHRYH aLIUH NRMX VX $XVWULMDQFL NRUL)\

1 Marshall, A. (2004.Russian Military Intelligence, 1908917: The Untold Story behind Tsarist Russia in the

First World War War in History11(4), 403408 str.

2 Kahn, D. (1980.) Codebreaking in World Wars 1 and 2: The major successes and failures, their causes and their
effects, Cambridge university press, 621 str.

8 Gylden, Y. (1935.) The contribution of the cryptographic bureaus in the World War, War department
Washington, 53 str.



22 VigenéreoYD aLIUD

VigeleUHRYD &LIUD QRVL Q Diptodg$Baiseli® FgewdeRako delsmatra
daje QLMH RVPLVOLR RQ YHi RLRSLIMH [P DI WR WAHDGI@RFO RIBV C

NULSWRVXVWDYD X SRYLMHWWILR OINeiako SR I IR & HoYRR 4P DV

primjenu tijekom Prvog svjetskogra@ D LVWRpPpQRP ERMLAWX JGMH VX JD L]

ruskai austreugarska vojska.
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Slikal. Tablica VigeaUHR Y H & L Ihitpb:/Awin.Re&barchgate.net/figure/Vigen€&igher

table_fig3_318260132

Ovaj kriptosustav je sve do pojave modemitHK QRORJLMD L QDpb@adaghDNULY D

NHSURERMQLP WH MH PHyX )UDQFX]L P DughlrBkd] lvojstXdobid V X S U R


https://www.researchgate.net/figure/Vigenere-Cipher-table_fig3_318260132
https://www.researchgate.net/figure/Vigenere-Cipher-table_fig3_318260132

naziv " OH FKldéeRKHIITUDEWR X GRVORYQRP SULMHYRGX V IUDQF
Fta iDNR MH VDPD A&hijebaD nekdlikd Dputd WpRje samog rataU svom
najjednostavnijem obliku, VigendHRYD &LIUD IXQNFLRQLUD WDNR &aWR
ponavlja kolikogodje puta potrebno kako bi se porukakrila Samim time oskvu vrstu
IDNULYDQMD QDMODNA& NUL 8\ RROARN X L MDiIMBNRORRERRS R | Q
XVSLMH GRUL GR QMHJD .(QaMakiivexidin parikdnPpievhIabligslikeX M H V
1). aLIULUDQMH SXWHP RYRJ NULSWRVXVWDYD UDGL VH SUHF

P=C=K=F»)" =D NGENkXH, ... kn)

ex(X1, X2, ... ,Xm) = (X1 +26 K1, X2 +26 k2, ... ,Xm *+26 Km)
di(y1, Y2, - »Ym) = (Y1 -26 K1, Y2 -26 K2, ... ,Ym -26 Km)

"'DNOH VORYD RWYRUH Q RyJkW . HiNKs\Wjpst& R RismbER B tdrde na

kojem se mjestu u otvorenom tekstu nalaze (preciznije, pomak ovisi o ostatku koji dobijemo
NDGD SR]JLFLMX VORYD SRGUIMHORE®RRYHGYXX MILQWRH RDQRMNA@
RWYRUHQRJ WHNVWD LmSLIRYDWDR EXORMNIRYDRQMKMEB B8R ]DSUDYR
VORYR SD RYGMH QLMH QXA4QR QDGRSXQLWL ]DGQML EOR
djeliv sm ‘(Math PMP)

kljuf EROIJKRIPTOLO
otvoreni tekst KRIPTOLOGTI DA
sifrat L T WY DFTDZWUO

Slika 2.Primjer poruke zakrivene VigétU HRY R P &ldrtU RP
https://web.math.pmf.unizg.hr/~duje/kript/vigener.Qtml

IMHPDpPNL pDVQLN L NULSWRDQDOLWLpPpDU ADYDEIMP KS R U.JDN
zakrivenih Vigend HRYRP ALIURPHRROUMMLVED WRPH GD LGHQWLpPQL
SRUXNH L NOMXpD X ¥neMimboles Bavpxmjety A MHH] RNDNYLYHQRM SRU

4 QHaHYLO O 9LJHQHUHRYD L 3OD\IDLURYD MHUNDX 6&DHNMAQLEWDG-
str.

5S> ODWK 30) 9LJHQH U H Rhtps://&ved. bhddh. @Br8.0nizg.hr/~duje/kript/vigener.htfristuplieno

28.7.2022.]
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https://web.math.pmf.unizg.hr/~duje/kript/vigener.html
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SXWD SRMDYL LVWD NRPELQDFLMD WULMX VORYD WDGD VH
Upravo UDGL RYH P HWRGeKsnijihHviragijp Vigen® HRYH aLIUH NRULVWH
se ne ponavlja, ovosBERaH SRVWLULL]JQLPRGRDEHORRRJ L NRPSOHNVQTF
VNUDULYDQMHP SRUXNH aWR MH YL&AH PRJXUH EH] GD RQD J

231MHPDpPpND KLMHUDUKLMD NRGRYD

=D YULMHPH UDWD QMHRFD}VMWMHKF RNRWN A WHIQ VD] WIRAIRYD SUHTF
,PDMXUL QD XPX SRWHQFRMDWOHEMH QLP GRNBR\EYME RBMIE
NLORPHWUD ELOR MH S U RLOURE Henikakws drek& EnjiRikeRijB bez
NRULAWHQMD NULSWRVXVWDYD QLMH ELOD GR]JYROMHQD ¢
1IDGDOMH ]D PHYXVREQX NR P X2anNopasheVz&nkbrjsRicd §exko@ BY L]L M D
slova Za posebne sittakM H WD NRYyHU V XvahigdijskKkdRiWeidUERCOMRA N L NR G
pLMD MH XORJD ELOD NRIFOLQILND FU MD@DIKLSKR tdkhBHBxdcljaV D
LIPHYyX VWRAHUD RGYLMDOD LVNOMXpPLYR XGgheischiftRGX SF
der Funker, u prijevodu tajni spisi radiooperatertla samom vrhu hijerarhije nalazio se kod
UDWQRJ VWRAHUD RYDMizihR& rijptkd, EALRO MRPILEARVHOQ PHYX)
komunikacijupODQRYD QMHPDpQ B MWRNM V Ré¢BiRa0 pudenhvaldifa DSamim

time R RYRP NRGX VH QH ]QD JRWRYR QbdWibe MkadJni@LWL Mt

presetnutd.

2.3.1 Kod tri broja i tri slova

IDPLMHQMHQL ]D EU]X L MHGQRVWDYQX XSRWUHEX X QTC
IXQNFLRQLUDOL QD VODIQUIRMBULIFL SKRERRL 7RPIQLMH VY
slova li broja predstavlja jedan znak ponekad pojam..DNR EL SRNXap@ukeUD]RWN
NRMH VNULYD RYDM NRG DPHULPND YRMWNDUWHMD]SUQPLW
troslovnih nizovaSUHPD VOMHGHUOLP SDUDPHWULPD

X XpHVWDORVW SRMDYOMLYDQMD QL]D
X vrsta poruke u kojojse hi QDMpH&auUH SRMDYOMXMH
X SRORADM QL]D XQXWDU VDPH SRUXNH

8 Simmons, G. J, Vigenere cipher, Encyclopedia Britannica URlps://www.britannica.com/topic/Vigenere
cipher[Pristupljeno: 28.7.2022.]

" Friedman, W. F.(1935.) Field codes used by the @ararmy during the World War, War department office of
the chief signal officer Washington, 5 str.

5


https://www.britannica.com/topic/Vigenere-cipher
https://www.britannica.com/topic/Vigenere-cipher

x PRIXUQRVW GD MH J]QDpHQMH VDPRJ QL]D LOL RGUHYH
otkriveno

X VOLPQRVW QLIMHPpEUNRMKRRQ SRBaMjd Qipl MiD OlJRe SUHG
SUHGV WD tlaffst D R GIQRR\HPR aLIUD

Nakonnekog vremena Amerikanci otkrivaju da Nijemci koriste tzv. KRU kod, u kojem svaki

QL] SRpLQMH MHGQLP (RBIilMB3 #0R hadnd/dvk WIDR YDV X RGUHYHQD
YHU]JLMD NRGD QXGL |DNULYDWHOMX PRJXUQRVW RG UubD
UD]JYLMHQ ]QDWQR QDSUHGQLML .586% NRG NRML XPMHVWR
QL]X 4WR EURM PRJXULK WUWDWORY Q6K INDRSRUGINEIH QR UL"
metodonsastRMDOD VH RG @aHVW JODYQLK VNXSLQD QL]JRYD D R
]D VORYNDQMH SRPRUQL VLIQD®L LQWHUSXQNFLMD L VOLI!

2.3.2 ADFGVX

2VPLAOMHQ ]D VLJIXUQX NRPOPINNLEFVMRAHP B KENEWD SDGQF
LVWR p QRRADERWXKLbE\E }edan od najnaprednijih kriptosustava Prvog svjetskog rata.
5LMHp MH R NRPELQDFLML VXSVWLWXFLMYV Nignjejend/ UDQV S|
verzije Polyhusovogkvadratakoja koristi slova umjesto brojeva QMHPDpPNL pDVQLN
1HEHO RVPL&OMD $')*; VXVWDY QD]YDQ SR VORYLPD NR
Polyhiusovog kvadratdslika 3) pri enkripciji i dekripciji. Ubrzo NebelXQDSUMHyXMH VX"
dodaM X G IslidPR 9 WH V QMLP MR4 SR MHGDQ VWXSDF L UHG X N°

(SEE-a Tl e N I -
w Z|0|oZ|x|O
U ix|o|(Tn|Z|~|m
=< |O|T|H|= |
oo (N|wv|—|2|m|<

Lio|C|AR|m |0 |

x| <67 0| e

Slika 3. Paybiusov kvadrat u ADFGVX sustavf N O MizvpriHi&ps://crypto.interactivenaths.com/adfgwx
cipher.htm)

8 Friedman, W. F.(1935.) Field codes used by the German army during the World War, War department office of
the chief signal officer Washington, &7 str.
SS5RALU . 7UDQVSR]JLFLMVNH aLIUH 6YHXpLOLaAWH26str. 6WURVVPD\
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https://crypto.interactive-maths.com/adfgvx-cipher.html
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Prvi korak enkripcije putenrADFGVX sistema jest zamjena slov@R P R U X it&sBvOgd E
NYDGUDWD WLMH N R Herfgdilddva $lov® ikl skupie R DR, &V i X koja mu

RGJRYDUDMX SUHPD SRORaADMX UHGD L VWXSFD X NRMHP VI
pUYL NOMXp NRML ROV IRYW BRPpHYWDMNMRYL LGX laVWLP UHGR
QDUDYQR EH] ]QDNRYD NRML VH YHU QDOD]H X VDPRP NOMX
dolazi do novog zakrivanja, ovog puta putem transpozicije. Ovdje se pdiaHjuG U XJL NOMXDp
NRMHJ MH SRWUHEQR XNORQLWL VYH SRQDYOMDMXUH J]QDN

njega u kolko god je redova potrebno s time da svaki znak moraspibd jednog od znakova

N O Ms¥Ka@) Zatim je stupce potrebond ORALWL DEHFHGQLP UHGRVOLMHGR

vodoravna®.

biliteral substitution array
ADFGV X

AlcoegxF 4 intermediate ciphertext:

DIMK3IAZS]| W E A R E D | s C 0 v E R E D
FINWLOJD] FD XA DG VX XA FX GF GD AA AD VF XA WX XA FX
G|5S1YHLU

VIP1VEER S A V E ¥ 0 U R 5 E L F
XIEQ7T2G| GD DG VWF XA GG AD GX VX GD XA FF AV

transposition matrix

AUTHOR
1658234
DXAD
X XA

ciphertext:

FVYGAY GXGXA ADFAG GXFDEF
FGD Al AXFVA GAGXA AXFDD VEXXGVY
ADVF A ADGVF DXFDX DAXA

VXX AFX
GDDGVF
XAGGAD
GXVXGD
XAFFAYVY

=m
»» G

- T ||

Slika 4. PrimjerHQNULSFLMH SR P R G X(izvoy*atpsVixwhwbitanbica.com/topic/ ADFG VX
ciphep

10 Kulp, J., Poulter, W. (n.d.) The ADFGVX cipher, Lakehead University
7
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2.4 Enigma

lako je ]QDW QR YHUX dvad&sstak qound KeSriEnigmaje nastala ubrzo nakon

] DY U artwyg\sbjetskog ratd918. godineWH MH MHGDQ RG QDMEROMLK Sl
napretka u polju kriptologije kojMH SRNUHQXR 3UYL VYMHYDVELIUDMD QM
poruka kojije svojedobnesmatranQDMVLIXUQLMLP QDpLQRP |]DNULYDQMD

s.DGD EL WHNVW ELR QDSLVDQ QD WLSNRYQLFL VWUXMD
VYLMHWOR aRIQDUPQRRELVO R DENGE [DIPQPL CARNV B RV kB P MH pL!
svaki put kad bi prignuli slovo pokrethibcMHORYL VWURMD EL |DPLMHQLOL SF
SXW NDGD LVWR VORYR EXGH SULWLVQXWR ELOR EL ]J]DNUL
ELOR PRJXiUH SRPRUKK PAHWDREAF ISRERFQ@MAL) aLIUX -~

Prva postaja signala unut&nigme ELOD MH S U b M@aVbKa@nhbD sigh@l Blala do

rotora. Enigma MH IXQNFLRQLUDOD QD SULQFLSX UHIOHNWRUD N
preko rotora, iz mjera odakle H LPSXOV L GRaADR WH QD WDM QDpLQ a
Enigmaje imala tri rotora lijevibrzi, srednji i dessiVSRUL 6LJQDO EL WDNR SUY
EUJL URWRU NRML EL VH RNUHQXR L SRNUHQXR RNUHWDQM
signal dok bi srednji zatim, nakon svog okreta pokrenuo spori rotor. Radi ovog je sistema
EnigmapHVWR IR Oy XYDQD VD VDWRP2Z D URWRUL V NDJDOMND

3%H] UHIOHNWRUD QH EL ELOR PRJXUWB QWD W LG H\EWIHJ LGFONXM
nego bi trebalOL SRVHEQL GRNXPHQWL ]D 4ALIULUDQMH L SRVHEQ
OHYyXWLP UHIOHNWRUL VX ELOL EhBieOnfediqLsloddnij© Dkdd/ ODE L M
PRJOR ELWL 4LIULUDQR VDPLP VRERP ORJOR VkbvEd|VNRQD D
D GD QLNDG QH |DVYLMHWOL ODPSLFD QD pLMHPH®MH GRNC
201613)

Enigma MH WDNRYHU ELOD SRVHEQD SR WRPH aWR MH ELOD \
kada bi primatelj dobio poruku trebao bi ju samo upisatvoju Enigmute ukoliko je ona
postavljenanaistinaLQ NDR NRG SRALVUMP W H@MKD.L VIR RM

11 Ellis, C. (2005.) Exploring the Enigma, University of Cambridge, 2 str.

12 Crypto museum, How did an Enigma machine work URL:
https://www.cryptomuseum.com/crypto/enigma/working. flristuplieno 28.7.2022.]

B'HUHQpPLQ 5 (QLJPD L QMHPDpPpNH SRGPRUQLFH X "UXJRP VYMHW\
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https://www.cryptomuseum.com/crypto/enigma/working.htm

3. Francuska kriptologija i zapadnR ERML&WH

3.L.SLWXDFLMD QD |DSDGQRP ERML&AWX

=DSDGQR ERMLAWH MHOWUBMWBRVPHIUXY RDNYMBWNHNFLPD SRNL
najkrvaviji sukob uUGRW D GPRQIMMRHW WL % RUEH QD ]D SOMIPRPp ERML 3
SURYRGRP 6FKOLHIIHQRYRJ SODQD RIHQ]JLYH SUHNR QHXYV
francuske vojskeNijemci bez YHIK SRWH&NRUD SURYRGH RYDM SODQ V
sukoba s Francuzinfa ZapadQ R ER MHa WP N Ry HUS IRR/SIBVakodnevnom
rovovskom i kemijskom ratovanjuaWR VH WLpH NULSWRG®RAdNSH s D RYRF
pokazali ravnopravnimeekR QH L VXSHULRUQLPD 1LMHPFLPD 6 RE]JLUF
YHU RVQRYDQLP NUL Fiahrio suad kr&ja XatBHESNPHaQR GHALIULUDOL
PLOLMXQD QMHPDpPpNLK ULMHpL ]DNULYHQLK UD]QLP &LIUDP
]JERJ XSRWUHEH WHOHJUDPD L UDGLMD V NRMLP YRMQLFL M

3% UJLQD QDSUHGRYDQMD S Ré&ldta telRgiddskiB RnVjad UDZQuzetdm X SR
SRGUXpMX ]DMHGQR V PDQMNRP SULSUHPWH SYMHKH @H QW R/ X
LIPHYyX RVWDORJ GD M Honmuhikasij® dotrel dv XepasrBdviiBtagtiofainih
QHVSRUD]XPD QMHPDpPWHpNRPHD@QIEWLYVPRKVEROREE MR BV XH L
WRPQR SULNHHIRJGIOKPWMNKUQD ODUQL 5DGL UDVSDGD aLpDQ
MH VWDYOMHQR QD QMHPDpNH UDGLR SRVWDMH A&4aWR GR
komunicira putem radijaQ XaQR MH E L O &a [Soktdji \WpaR s prdskstapgauka

RG VWUDQH QHSULMDWHOMD SRVOMHGLpQR WRPH PRUDR
(Gylden, 19359

14 Hamilton, R. F, hrwig, H. H. (2005.) The origins of World War 1, War in history 12(1), 159 str.

15 Kahn, D. (1980.) Codebreaking in World Wars 1 and 2: The major sesesd failures, their causes and
their effects, Cambridge university press, 620 str

16 Gylden, Y. (1935.) The contribution of the cryptographic bureaus in the World War, War department
Washington, 28 str.



3.2 Kriptosustavi Felixa Delastella

5RyH®@O0. godine, Feix' HODVWHOOH ELR MH MHGDQ RG QDMYHUI
'"HODVWHOOH MH SRVYHWLR JRWRYR V¥Rjedih ddn¥ari LY RW N
francuskk NULSWRORJ NRML QLMH VOXAaLR X YRMVFL
iskoristLWL SLaXiL NMRMILUDXGDERXWYH GRWDGDaQMH NQMLJH W
'HODVWHOOH SL&H MHGQX RG QDMYDAQL M€ NQMLJIL
elementarie de cryptographiX NRMRM UD]JUDyXMH EUR MQ hijpdanatis WRYV X V!

WHPH

bifidski i trifidski sustav’.

3.21Bifidska i trifidska &L 1UD
DelastelleovSU YL L Y M H Uri§iNzDnweQoRid€k Budtav(3léka 5)koji, iako nikada nije
NRULAWHQ X WEXEQLHNDWRHRBYBR MR M QdhtrXidski AUkt EenbljDse
na Polylhusovom kvadrattX NRML VH ¥PHUH NOMXp

Ex :plain= THIS IS MY SECRETMESSAGE

KEY=TXVHRLK

5T E
L | R [ B R
2 |L [k [M [Uu [P
3 w8 [0 |7 |E
e e
5 |FE [B |6 |D |
T [H|I [S]I [SIM|Y|S|E|C|R|E|T|M|E|S|S|A[GE|
1(1|5(5|5|5|2|4(5|3(4|1 |3 213|5|5|4|4|3
1/4]|5|3|5(3[3]4|3|5[1|5]5 3[5|3|3/5|2|5|

Slika 5 Primjer poruke zakriene bifidskin sustavon{izvor: https://www.wattpad.com/93381616édesand

17Kahn, D. (1996.) The codebreakers: The comprsikierhistory of secret communication from ancient times to

the internet, Simon & Schuster

18 Machiavelo, A., Reis, R. (2006.)Automated cyphermxy cryptanalysis of the bifid cipher, Faculdade de

ciencias da universidade do Porto, 2 str

ciphersbifid-ciphel)
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Pri zakrivanju poruke koristi se metoda sijucije. Svako slovo ™M HQMDMX @Y LMH EL
komponente kojeozDpDYDMX QMHJRY SRORRADRAVI NYOWDDVVROWRpPpQLI
i stupac. Zatim dolazi do proaesanspozicije pri kojem se ovi parovi rastavljaju te tvore

QRYH SDURYH pLMX MH QRYX YULM HSQBMMr&#RIXUH RSHW L]

key = EPSDUCVIWYM.ZLKXNETFGORIIHAQ
square 1 square 2 square 3

123 123 123
1EPS 1mMm. I 1FGO
2DUC 2L KX 2RI
IVRY SINBT SHAQ

Slika6 3ULPMHU WULILGVNLK ND/p@dticalrwtadyragmcbilEphérdfiRibher/)

6 GUXJH VWUDQH WULILGVND &aLIUD MH QH&EWR QDSUHGC
bifidskoj. 2VQRYQL SULQFLS MH WR Gupisvj¢iu thBiQUOMHS R ¢ W WHEKQG RN
preostala slovaako ih imaneizmjenjenimredoslijedom popunjavaju os#kt tablice. Razlika

MH X WRPH aWR WULILGVNL VXVWDY Kskk& 6)\OvakawsistemW DEOLF
RYX YUVWX &GLIULUDQMD pLQL UHGDWADNKQY R QHEL/\DWMOQPE RR
francuskijezik, s obziron na toda engleski francuskiimaju 26 slova dok tablice imaju 27
PMHVWD 2YDM SUREOHP VH RELPQR UMHADYD GRGDYDQMHI
mjesta®.

3.3 Tableau de concordance

Metode zakrivanja i raskrivanja poruka mijenjale su se i napredovale iz damatije@lam

UDWD RYR MH PRAaGD QDMYL&H YLGOMLYR QD SULPMHU
XVNODYVHQR Viatleaurde QoRoGraRcSUYD YHU]JLMD VH SRMDYLOD QL
rata, 1914. godine. Dok je najpozija verzija 65 koja se pojavljuje 191§odine. Zakrivanje
SRPRUX RYH YHU]JLMH ELOR MH WR Q urjeRieNi&RdR Sifute a/a@adR L QD ¢
kodsDGY®MH SRUXNX 3QJRPPQ/R VYWHRPHQD ]D SRWSXQX HQNUIL
EH] HQ N Udakrivanpd Hbi funkcioniralona temelu PHWRGH NWRGNWDDNR aWR EL

¥ 5RELU . 7TUDQVSR]JLFLMVNH &aLIUH 6YHXpLOL&WH - - 6WURVVPD\HUL
20 Delastelle, F. (1902.) Traite elementarie de cryptographie, Gadtiiars, 101103 str.

11


http://practicalcryptography.com/ciphers/trifid-cipher/

SRUXND SUYR ELOD SUHEDPHQD X EURMHNDilE bi 3ddr/@e L SRVO]I
odvojenodok biznamenkeL] PHYy X QMLK ELOH RGYRMHQH X SDURYH WH
RSHW SUHEDGQIKaY)L X VORYD

plainrexr La reléve au- ra lieu demain matin
— "

placode 1 &5 14 27 50 8 58 75 01 06 57 35 3

encicode RH BR AG NU AU HB TR BU GA HI Bl I5 SI

Slika 7. Primjer enkripcije putem Tableau de concordancea (Kahn, 1996.)

8SUDYR UDGL RYH NRPSOHNVQRVWL ]DNULYDQMH RGUHVHQ
YDULMDQWRP NRMD VH N R4ika\8\Qvo\RrijhE fedunikcRimralaké O M X p H P
AWR EL VH WHNVW XSLVLYDR oy RG RUPHENRQLVSRG Al] VIHP YR G
LBLWDYDR SR QHNROLNR GLMDJRQDOD NRMH RGUHYXMH NOI
NRGRP XVSMH&QR GHALIULUDOL WHN

MADEMO| SELLEFROMARMERNTI ERES
151 3 4 162001255 13146 102221172 23187 1927128 249 26
ene my h as b\r ::rug\h/l u pfﬁn ur h o wi 1z
er bfil\l L eri ¢ s a n/d\l h r/: ecompani’e
s 8 t("opwecanhol"dbuit*we ne'e dmo'r e
Fi7ft ye al i bre/mach/i neguna mmu'n
i“tiomt hird b’a™ 1t a’1Ni omnabc

Slika 8. Primjer poruke zakrivenéernativnom metodom Tableau de concordance (Kahn, 1996.)

34)UDQFXVNH Nudgativaé@®O RaNH

JUDQFXVND MH X UDW XaOD NDR MHGQD RG VWN4POLMLK G|
NULSWRORBRID QL MWUsh 8i\frdxckkid @ilimjenjivani u vojne svrheM Rd doba

Napoleona, kada je u njegm osvajanjima od velike korid/ L E L R CainétHhQilp LMD MH
primarna uloga bila prestaneL SRWHQFLMDO QR GHAHULH M@MMHD § MAMCDYA_ Y
za vrijeme Prvog getskog rat®. Samim time, svi kriptografski zadaci bi se uvijek ol
LVNOMXpPLYR SRG @D)WRQRPYVNEDMGMH pDN SRVWRMDOD L VS

2L Kahn, D. (1996.) The codebreakers: The comprehensive history of seenetunication from ancient times to

the internet, Simon & Schuster
22 Andrew, C. (1968.) Theophile Delcasse and the makking of the Entente Cordiale: A reapraisal of the French

foreign policy 18981905, 69 str.
12



LVNOMXpPLYR ]D NULSWRD Q Butete] genSrRIgQPpD WD HYRG XY R BLUMCR P L J X
SRPHWNRP GYDGHVHWRJ VWROMHUD )UDQFX]L RVQLYDMX
Comission de cryptographie militari©va komisija se sastojala od vojnih lica koja su do tada
pokazala izniman talent za kriptologiju te je adig NOMXpQX XORJIX VWikRdHNRP 3 U
rata kada im je, uz kriptoanalizu nedfDWHOMVNLK SRUXND XORJD ELO
kriptosustava za potencijalnu primjenu tijekom reteedugo kasnije, komisija uz potporu
Ministarstva rata stvara kompleksnP UHaX SRVHEQLK UDGLR VWDQLFD
SULVOXANLYDQMH L Sib Kovhurikeia®@ M 8 RYHRU V M DSitiRGRy H QD LV
YRMQH natvejaiEitda u ovim postajaanWH QDG VDPLP pODkake WilseD NRPL
osigurala maksimalna efRAQRVWL REDYOMDQMD NULSWRJUDIVNLK L

tijekom rat&®.

3.5. Georges Painvin i probijanje ADFGVX koda

5RYHQ X 3DUL]X *@IRUIHakosBLoQ ¥R RJ ALYRWD QLMH SR
gotovo nikakvo zanimanjeezW D G D M@®Iap § RS HraRECkDptvIRgije. 1905. godine

Painvin, kako je bila tradicija njegove obitelji, upisuje Vojnu akademiju u Palaiseau te postaje
YRMQL LQaHQMHU 7LMHNRP YRMQH VOXAaEH X 3UYRP VYMHE
dodir s kriptologiiR P WH X B WjlRanaduikadda se sve pesuitH SRUXNH QMHPDp
vojske daju upravo njemu na kriptoanaliz. DNRQ &WR MH QMHJR YRMERBIINL
porukapresudilo X R N U anzpbsrédno nakon bitke na Marni, ®an dobiva poziv za

ulazak uCabiret nor JGMH (H VH |DGUZDWL GR NUDMD UDWD

Slika 9 Georges Painvin (izvdnitps://www.annales.org/archives/x/painvinimages.html

23 Gylden, Y. (1935.) The contribution of theyptographic bureaus in the World War, War department
Washington, 914 str.

24 Annales, Georges Jain Painvin URLhttps://www.annales.org/archives/x/painvin.htnfiPristupljeno
29.7.2022.]
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3.5.1Probijanje koda

TieNRP VYRMHCsuhxtangiX X3DLQYLQ MH XVSMHAQR UD]RWNULFR
XVSLR X SRWSXQRVWL RWNULWL SULQFLS QQWHIRDp QB M Y580
SRGYLJ GRUL uH JRGLQH SUHG VDP NUDM UDWD NDG

ADFGVX kriptosugave.

3)UDQFX]L VI8 ABGX/ddndka ka sveukupno 512 skupina od po pet slova. Dvije su
poslane u tri dijela i Painvinje ANUDYQMD SULPLMFAYWIMXGCGIRMXNIRhRWWEL L
diMHORYH WHNVWD SRUHGDQH LVWLP jelhdjGeRjstGje MétaRP 2 Y L
SURL]DUL da pbsRigtbgramaR DM X LGHQWLPpQH S RepprewidNistomW UD Q V.
NOMXpX LEHQWYpQMNHANVWD EL WDGD SUHGVWDYOMDOL LGl
Odvajanje kriptograma tako da svakiGH@WGhRR SR pL Q vhent@nRigue® bv ébJ

stupaca tablice, po redoslijedu transkripcije. Painvin je rastavio kriptograme tako da svaki
LGHQWLPQL GLR ]DSRpL QM HsuZaswlljaR shuddd @idlide Wo r@dv hjilv@&M H O M
transkripcije. Painvife tada primijetio da su neki stupci dugi u oba kriptograma, neki kratki u

oba, a neki dugi u jednomlok sukratki u drugom. Dugi stupci su najvjerojatnije stajali na

lijevoj strani transpozicijske tablice. Tibrojevi su tada madi biti prvi u N O M2&ap X
transponiranje 3DLQYLQ MH WDGD QDSUDYLR SUYX DSURNVLPLEL
UD]PLAOMDQMHP SRVORALR MH NOMXpQH EURMHedhe X JRQH
pored drugih i brojao dobMQH SDURYH VORYD 9HULQD NMRPEWG@®DGLMHE
pokazivala nikakva distinktivnaR E L O MIH aékéd su dvale naznakemonoalfabetske

prirode. Ove kombinacije su predstavljale dva stupga su stajala jedan pored drugog u
RULJLQDOQRM WDEOLFL WH VX WDEO&ABPMDQAD RLIU I N pIL A
SRVWHSHQR VDJUDGLR pLWD Y XV WMMHQW &RXVSIMHANR. NOUMDED R
PRQRDOIDEHWVNX WDEOLFX ]J]DPMHQH NDNR EL GRA&aDR G
nevjerojatnog rada, Painvin je probio prve poftlkQDMWHAaH ALIUH NRMX MH VYL
(Kahn, 19675

3.5.2 Radiogram pobjede
Nedugo nakon Painvinovog probijanja do tada najkompleksnijeg kriptosustavancNigg
VXVWDY pLQHniimRta stv&EuSADH3YX kod. 1. lipnja jedna ocahcuskih radio

stanica nailazi nporuku zakrivau novim sustavom.

25Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macmillan company, 157 str.
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Poruka glasi:

FGAXA XAXFF FAFVA AVDFA GAXFX FAFAG DXGGX AGXFD XGAGX GAXGX
AGXVF VXXAG XDDAX GGAAF DGGAF FXGGX XDFAX GXAXV AGXGG DFAGG
GXVAX VFXGV FFGGA XDGAX FDVGG A

SDLQYLQ XEGIR WK YLDID L N dimenyijéPBlyti RWHRYRI NYDGUDWD SRY
SHW UHGRYD L VWXSDFD QD aHVW WH GD RYDM VXVWDY NR
nalaze brojevi od 0 do 9.dkon 26 sati rada Painvin eMIHGHUL GDQ X&§LR SURE
NULSWRVXVWDY WBDGRIL 3R DS RUIXK Hakst B pirekR |JgIasi:
Munitionierung beschleunigen Punkt Sotweicht eingesehen auch bei Tag 38EU]DMWH
opskrbu municijom. Ukoliko neprimMHOUHQR L WLMHNRIP z@ka@wpotvrdiliY LYy D p
SULMHYR] PXQLFLMH WLMHNRP GDQD |]D NRMX VX J)UDQFX]L
DUW L OM H Urijé VidpxdaE DID@EK ipnja SRPLQMH SUHGYLYHQ DUWLON
koji su Francuzi sada bili spremni. 11. lipndUHUOH TUDQFXVNL SURWXQDSDG
]JDXVWDYOMD GMHPDpPNL SURGRU

26 Annales, Le radiogramme de la victorie URttps://www.annales.org/archives/x/radiogramme.htm
[Pristupljeno 29.7.2022.]
27Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macmillan compai§2160.
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4. Britanska kriptologija

3OD\IDLURYD aLlubD

5RYHQ X PDORP SUHGJUDYX %DUQZRRGX 6LU &KDUO!
QDMYHULK HQJOHVNLKBXPRYWXMX WKRO-MBUBMQL UHYROXFLF
stereoskop engleska koncertinate QDMUDQLMD YHU]JLMD HPravNWULPpQF
KHDWVWRQHRY L]XP W Hi@gegakgDJ D Mgy Bd\irihdeVKiiptdl dd)ijiGrékon
XGUXAaLYDQMD MWnSrvlybhbriwPtagfaitéh? EDURGLQH WUDAHUL QDpLC
NRPXQLNDFLMX SXWHP WHOHJUDID :KHDWVWRQH L 3OD\IDLI
o prvom digrafskom kriptosustavu u poviesRGQRVQR VXVWDYX NRML aLIULUI
tako da rezultat ovisi o oba slovgWR MH ELOD L]QLPQR QDSUBWwWQD LGHI
sustav je prvi put upotrebljen u vojne svrhe tijekom Drugog burskog rata, dok je za vrijeme
SUYRJ VYMHWVNRJ UDWD ELR VOXAaEH®HQRayhirdlaSsMRVRVWD"
funkcionira na principbxX5 PDWULFH VOLND NRMD VH NRQVWUXLUD
SRpHWDN WH LVSLVLYDQMHP SUHRVWDOLK VORYD DEHFHGH

M O N|A|R
C/lHY BD
E F G |IJK
L PQ S|T
UV W X Z

https://sodocumentation.net/cryptography/topic/8869/playiiaines

28 Kahn, D. (1967.) The codebreakers: The stfrgecret writing, The Macmillan company, 1138 str.
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aLIuUL DX @/MPBR 30OD\VIDLURYD VXVWDYD IXQ kekdt prepldijed nfV DN R &\
blokove od po dva slova, s time da se dva ista slova ne smiju nalaziti u istom bloku te da broj
VORYD PRUD ELWL SDUDQ &dWR VH SRVWLAH SRWHQFLMDOQ
parova slova unutar@QLMH R G UHYyH Q KuBIovd/unltdistbgkeda ddRvako slovo

mijenja 1o njemu s desne strane, akkounutra istog stupca slownijenjaonoispod njega te

ako slova ne dijele niti red nitiV WX SDF V O D arik koksVERIIDLY RWXWRYH SROR3&
vrhove teslova mjenjanju ona slov&oja se nalaze u druga dva kuta pravokutnBek je

raskrivanje poruke samo pitanje obrnutog postifgka

3: KHDWVWRQH L 30D\IDLU REMDVQLOL VX aLIUX SRGVHNUL
VXPQMH XSXUXMXuL QD JODYQX SUHGQRVW GD GYD SDUD
QDMPDQMX VOLpPQRVW QDNRQ/H LA UIlsv2d@piddd nddpe@UeGM H N D
QHYMHURMDWQRP ODNRURP L EU]JLQRP .DGD MH SRGVF
prekompliciran, Wheatstone je ponudio pokazati dgdiwWUL RG pHWLUL GMHpPDNI
RVQRYQH ANROH PRJOD Rodsekfetanrije Xio zadotd)ax¥WR MH PRAGD L
PRJXUH "~ UHNDR MH 3DOL @QUINMIGDWMHEHHVWIHOBPBRDQU QMMH RV
RGJRYRULR GD MH WR EROML SULND] GE3ORPDWD QHJR VDF

%ULWDQVNH NULSWRORANH RUJDQL]DFLMH

Iznimno malo je poznato EULWDQVNLP NULSWRDQDOLWLpPpDUVNLP SR
VYMHWVNRJ UDWD 1DMYHUL UD]JORJ W R RPadkavorgeiizadijsa QM HQ L
nije niti postojala nadalje, britanska literatura o samoj znanosti kriptologije u to doba bili je
bODJR UHpHQ RVjEruj® seRdB euCEbotland Yard i Ministarstvo vanjskih poslova po
SRWUHEL W fleDAEKhY SRERRQMDND QD S RGHXXPIWILP N WIHSNWRD BRY|
samog rata Britanci, opet po uzoru na Francuze, osnivaju svoje prve XD OLWLpNH
organizacijé'. Tako kao do% ULWDQVNH YRMQH REDYMHAWDMQH VOX:
0, E]DGXaHQ LVNOMXpLYR ]D SUHVUHWDQMH SRUXND L QML
ratne mornaricenastajeRoom40, odnosno &a 40 8 S UD Y R ar¢ganiRacija odigrati
NOMXpQX XORJX |]D VDP LVKRG 3UYRJ VYMHWVNRJ UDWD

2% QHaHYLU O 9LJHQHUHRYD L 30OD\IDLURYD a4LIUD 6YHpPpLOL&WH -
20 str.

30Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macooltapany, 117 str.

31 Gylden, Y. (1935.) The contribution of the cryptographic bureaus in the World War, War department
Washington, 120 str.
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4.2.1 Room 40

Nazvan po solna prvom katu zgradBritanske ratne mornarice (slika 11) u kojoj su obavljali
VYRMX GROMQPRWWA ELR NWILPWRMDWRENYOMHQ RG QDMYMHAEAWL M
je britanska vojska tadimala za ponuditi. Osnovar@aod vodstvomSir Jamesa Alfreda

Ewinga, Room 40 nastaje kao dio velikog projekta modernizacije britanske mornarice
SRpHWNRP 3UYRPVYMHWVNRJ UDWD

]
N
]
m
-
"
"
-
n
-
- .
-
-
'l
]
]
-
.
M
]
’
L
rl
#

Slika 11. Zgrada Btanske ratne mornarica vrijeme Prvog svjetskog rata (izvor:

https://www.thehistorypress.co.uk/articlestioegottenrcodebreakersf-thefirst-world-war/)

7LMHNRP pLRe@MEBRekipgd [2\0Brirala u potpunoj tajnosti te je samo pag® ove
NULSWRDQDOEWQPNWDWMXBLOBIYRGQR MH L VDPD VRED ELOCL
je dovodilo do toga da ju nopODQRYL MHGYD XVSLMH¥Dthidd sSiRQD UL
NULSWRDQDOLWLpPDUL Q lforixacijam® Rdje @idd Yhiwvnascpogjigdue, L Q

32 The  history press, The forgotten codebreakers of The First World War URL:
https://www.thehistorypress.co.uk/articlesHioegottercodebreakersf-the-first-world-war/ [Pristupljeno
30.7.2022.]
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https://www.thehistorypress.co.uk/articles/the-forgotten-codebreakers-of-the-first-world-war/

DGPLUDO +HUEHUW +RSH GRELR MH XORJX SUHJOHGDYDQ
dobivenih informacijasSRQLPD NRMH PRUQDULFD YHU SR\REOHMEXMH 6W
ekipe bili dostupni samoGLUHNWR U X R E DNevripa®RMtE) $amdd MepEH
SRWUHEQR MH QDSRPHQXWL GD VX UDGL EULWIRQMNRJ ]DS
40 ekipH ELOL L]JQLPQR QH L WKNoxovhidel prvaidhusiaPskriptologidn Tek

mjesec dana nakon osnivanja, neiskustoom HNLSX MH J]DWHNOD QHYMH
IMHPDpPpNL ERW@EEbuWXIHIDKYDOMXMXuL OR&ALP YUHPHQVNLP
gUHEHQX X %D O WMAgpRPX PRIRX |DX]LPD SRVDGD REOL&AQMHJI
pbDPFD WH X NDSHWDQRYRM NDEL Qdod @&xi@dmBignabich BdD p N X N G
Kaiserlichen Marine (SKM), NRMX XEU]R SURVOMEAKXMWLPoUIEWDWQ P
NULSWRDQDOLWLpDUL VX ELOL WROLNR QHLVNQRQMHGHW pD
XVSMHKH V GEXHRDpYDEXMSESRUXND

3$0L pDN QL RYDM QHRPHNLY DR Lp SWhDNdRSKrptoléijeHnijeQ DMV U H
RPRIJXULR (ZLQJRYRM HNLSL pLWDQMH SRUXND QMHPDpNH
ULMHpPL L] NQMLJH QLVX SRMDYOMLYDOH X SRUXNDPD 1DSF
dodano zakriven monoalfabetskom stpuciMRP 5MHAaADYDQMH RYDNYRJ |]DNU
SUREOHP DNR X VYRP SRVMHGX LPDWH NQMLJX aLluL .DR L
ULMHpL VH SRMDYOMXMX pHauH RG RVWDOLK L X VOLpPQR
pojavljuju se u ostalima dripLMLP SRUHWNRP WH VDPH NRGQH ULWMN
VWUXNWXUDOQD RELOMHAMD X VOXpDMX QMHPDpPNH SRF
VDPRJODVQLFLPD XQXWDU pHWYHURVORYQLK NRGQLK UL
NULSWRDQDOLWL pddilgotowo jedrRakbl d@kbH&oR standardnom jeziku te ih
LVNRULVWLWL ]D UKBHEDOBA)QMH [DNULWND

Otprilike tri tiedna nakon ove spoznaje, Ewingeeom WLP MH NRQDPQR SRpHR
Q M H P D p N HOdSoRdd }eNréhutkajinova efikasnassamo nastavila rasti, s obzirora to

GD MH L]JJXEOMHQD NQMLJD &aLIUL ELOD VXYLa&H YHOLND L
zamiMHQLOD 'YD PMHVHFD NDVQLMH NUDMHP dWRGLQH %
NQMLJIRn&NDNGED Q NbiddHDMeN, lne znaM XiL GD MH UDW XRSUH SRpHI
blizini Australije. U posjeduHobartova kapetana Britanci nalazeHandelsverkehrsbuch

+9% NQMLJX aLIUL QDPLMHQMHQX ]D NRPXQLND®bMX QMH

33 Beesly, P. (1983.) Room 40: British nauatelligence 19141918, Hamish Hamilton, 230 str.

34 Johnson, T. R. (2008.) The stingEnabling codebreaking in the twentieth century, Cryptologic quarterly, 45
str.

35 Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macmillan cort@&ma0 str.
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druge knjige BrttQFL GROD]H QDNRQ SRWDSDQMD UD]DUDpPD 606 6
YsersamaEULWDQVND IORWBGX NYMPIMHB&RKYLMHN ELOD MH
Tako Verkehrsbuch 9% NQMLJD &4LIUL QDPLMHQMHQD ]D pDVQLNH
posjedRoom NULSWRDQDOLWLpDUD WHN jPOIRINB 6 Q3D QDE ND WX
SURQD&¥DRM GRJIDYOMPMHHSL]IRGL L] %YLEOLMH GIRESR QUDLY
spoPHQXWH NQMLJH QHUH ELWL |]DPLMHQMHQH QDUHGQH
NULSWRDQDOLWLpDULP B. QijgkohPdvidd pPedidiialSir Oafne® Mifret XENIKg

odlazi u mirovinu te ga mijenja William R. Hall, poznat pod nadimi&imker. Upravo pod

njegovim vodstvom Room WLP U0UH GRUL GR VYRJ QDMYHUHJ XV

Zimmermannovog telegrama.

4.2.2 Zimmermannov telegram

JRGLQH UDW MH SRVWDR L]J]QLPQR XVSRUHQ SULMH V
GRYyX GR NOMXpQH theR iatd ek@illin BvgjiRKerig.LNijemci su vjerovali da bi
GR RYRJD PRJOR GRUL NDGD EL ]DXVWDYLOL RSVNUEX %ULV
bi aktivan ulazak SABD X UDW ]D 1LMHPFH ELR NDWDVWURIDODQ €
vanjskih poO RYD $UWKXU =LPPHUWPhR@u Hoiwithtd vad Betstdin
njeP D p N R Padadbru SAD-X 6DGUADM WMBEBUDPD MH VO

S3UYRJ YHOMDpPpH SODQLUDPR J]DSRpHWL V QHRJUDQLPHQL
UIHPR EH] RE]JLUD QD RWRHIDHC SEBWLPpOMHE®ADYH QHXWUDOQL
ne uspije, dajemo Meksiku prijedloy DYH]QLAWNOHQ@QDRPVRVQRYDPD UDWXM
]JIDMHGQR VPR X PLUX VYHOLNRGXaAQMHY.DQO@KHLW MWK RMW3R
Meksiko zauzetiTeksas, Novi Meksiko, i Arizonu. Detalije dogwe ostavljamo vama.
Informirat tUHWH SUHGVMHGQLND R JRUH QDYHGHQRP QD awRr
6MHGLQMHQLP $P HadufeNjadno 'ilHadaty priedlog dai trebao, po vlasti]

inicijativi, SR]YDWL -DSDQ QD QHSRVUHGQR SULNOMXpLYDQMH
-DSDQD L QDV OROLPR YDV GDMWH SUHGVMHGQLNX GR
podmorQLFD VDGD QXGL PRJIXEQJRN nd Primifje Cuiuiial DeRdUko

mjeseci®’ 3

36 Beesly, P. (1983.) Room 40: British naval intelligence 19948, Hamish Hamilton,-28 str.
S YULHGPDQ : ) 7KH =LPPHUPDQQ WHOHJUDP RI -DQXDU\ L
War department office of the chief sigrudficer Washington, 1 str.
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TeleJUDP MH SRVODQ VLMHpQMD V RpLWLP FLOMHP ]DXV
kojem nisuaktivno sudjelovali. Ova ponuddaH @DDMX GRUL GR 0stittddNIDQDFD |
XVUHG JUDYyDQVNRJ UDWD WH QDSDG QD 6$' OWNDORYyRWMRA |
prije dolaVND GR VYRJ FLOMD WHOHJUDP UH ]DYU&GLWL X UXNDI
VLMHp QM DRaMA thra,DAGIIamM Montgomery i Nigel de Grey dolaze do Williama
+DOOD V GMHORPLPQR GHAaLIULUD Q Rr® i Porek® jeNbRaM X V X\
aLluLuDQD X NRGX NRML VX 1LMHPFL SRpHOL NRULVWLW
YHU]LMDPD VOLPpQRJ NRGD NRMH VX %YULWDQFL LPDMXUL
znal®®. 1DNRQ GHAaL I g teldy@PVDD %pU MWIIYQ FL TP B U RYNORPH $XIM G V M H
7KRPDVX :RRGURZ :LOVRQX $PHULNDQFL @aDOMX WHOHJUDF
QDNRQ WRJD L MDYQR REMDYOMXMX VOLND 5HDNFLMD
sam Zimmermann bio prisijeRWYUGLWL DXWH@WYLWYRKW KRG CHHIRJIDJAL
SRGPRUQLpNRJ UDWRYDQMD NRMH MH WHOHJUDP QDMDYL

WU JRY ddoMeHkof: plove za Europu, 6. travnja 1917. godine SAD objauje rat
1IMHPDBSNRM

] ) LT Dt
Wy via Galveston Ntﬁmﬂ

01 8501 115 3528 416 17214 6491 .11310

47 11518 23677 13605 3494 14936
71 1290 5161 39695

18101 0317 0228 17604 4473

yrtfereor 2?8

A7893 5569 13918 8958 12137
o] 13851 4458 17149 14471 8706
€7893 14218 36477

0 76038 14219
7887  7va2 15099 9110

60OLND aLlvLubQbD YHU]JLMD =LPPHUPDQQRYRJ WHOHJUDPD S|
https://www.theworldwar.org/learn/abewivi/zimmermanntelegran

38 Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macmillan compariy351 8.
39 Meyer, M. C. (1966.) The MexicaBerman conspiracy of 1915, The America 23(1}896str.
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$PHULpPND NULSWRORJLMD

51AmMHULpNH YRMQH &LIUH

$PHULPND MHUDRWXHN®D L]QLPQR QHSULSUHPOMH@DoV NULS\
GD X UDW XOD]H WHN JRGLQH $PHULNDQFL VX OHNFLM
QDXPLOL ]J]QDWQR NDVQLMH aRaG PR ¥wohD Odlasku] D UFRatiddsRL, K JH P
$PHULNDQFL VX NRULVWLOL LPSU R¥hiMojdi€i QB E REVRE\WM XN R M H
GLVN ]D 3LIULUDQMH VOLND ]JD NRMHJ VH SUHWSRVWDYC

60OLND BULND] DPHULpPNRJ YR MQpsIvEvivbiitdnnida. car/tdpicoifh@ish)H L]Y R U

6KYDWLY&AL VYRM |IDRVWDWDN $PHULNDQFL SJprb3cuPDMX 3(

JRGLQH $PHULNDQFL RVQLYDMX W]Y 2GMHO ]D NRPSL
viaVWLWH YRMQH &4LIUH L NULSWRVXVWDYH 3UYL RVPLA&AO
MHGQRVWDYQL WH VDPLP WLPH QLVX GR Qdakthh&ptedyudti H XV S N
WDNR H VH QDVWDYLWL UD1YLMDWL L DPHULPpND NULSWRO

40 Friedman, W. F. (1942.) Americaarmy field codes in the american expeditionary forces during The First
World War, War department Washingtor14 str.
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5.1.1 River i Lake kodovi

JRGLQH DPHULPpND YRWMNEkeXod®& L5VMHpMMH R GYRGM
NRGRYLPD RG NRMLK MH SUYL ELR 3RWRIFDIF INRGJLQYDMRQV P
YLAH RG WUL QRYD NRGD PMHVHpPQR 3RWRPDF NRG VH VDV
GROD]LR V NQMLALFRP XSXWD RG VWUDQLFD &LOM XYRY
pojednostavljivanja posla oko zakrivanja skavanja poruka vojnika na prvoj crti, dok je
VLIXUQRVW ELOD ]DJDUDQWLUDQD UHGRYQLP Dada)LUDQMF
presretnutih poruka u jedRP NRGX 2YDM SODQ VH SRND]DR L]J]QLPQR C
jejednaod kiMLALFD Xz8 RMOMaE®R DO D X Uacaltd st b vbkuRdva dana dva
QRYD NRGD SRVWDOD DNWLYQD L |DPLMHQLOD 3RWRPDF 3
QMLKRYLK NQMLALFD XS XWWWWXhYV DPH VIXp WID GILUAISVO SUL
RGUHYHONB MNRWMWMDMH ELOR SRWUHEQR PDNVLPL]LUDWL ND|

spomenute stavke su:

x

vidljivost tiska, radi potencijalne slabe 0o HWOMHQRVWL QD ERMLAWX
MHGQRVWDYQRVW RSHUDFLMH QD RYDMS@DYH@DMND QUM
kodiranju

YHOLPLQD NRGQH NQMLALFH NDNR EL V QMRP ELOR aw
X YRNDEXODU PRUDR MH ELWL GRYROMQR @LURN ]D VYX
QHSRWUHEQR RSALUDQ

kvaliteta papira, kvaliteta je morala biti dovoljno dobra da&SiD SLU L§JGHENYRYHQL
NUDWNL aLYRWQLWDRNRNH N QVRLYAR.G M QIBLGIVRE B DUIMIL. EQ VIR
svthuspMHpDYDQMD QMHQRJ GRODVND X QHSULMDWHOMV !
dovoljan broj varijacijazrazg kako neEL GRAOR GR QHSRWUKEDLK UHS
pPHVWLK LJUD]D SULOLNRP NRGLUDQMD
RGUHYyBRJOD&AHQL VHIJPHQWL NDNR EL YRMQMQBDNAF

korakepri zakrivanju

x

X

x

X

X

Nakon Potomaca slijedilsu Suvanee, Wabash, Mohawk, Allegheny, Hudson, Colorado,

Champalin, Huron, Osage, 18&a, Niagara, Michigan je posljedhjabila 5LR *UDQGH aLIUI
1D NRULFDPD VYDNH NQMLALFH EL YHOLNLP FUYHQLP VORY
NRGQD ULMHp 3'$03 aLIUD NRMD VH 4aDOMH XNROLNR MH N
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kodatakoyHU LPDOD VY RiMiXPOK Dl QALFX V O X bdb ldtsvrenizno u
XSRWUHEL GY® LOL YL4H NRGD

5.1.2 Codedalkeri

3 NRORYR]D EULWDQVND YRMINHN 3 RMOHR § R ol H @DPC0AS O GR
10 milja na zapadnonE R MU &j@&efozapady Francuskoj.Ovaj napad je bio dio druge
ELWNH QD 6RPPL =DMHGQR V EULWDQVNLP WUXSovBD QD WI
SMHADpND SXNRYQLMD NRMH VX REMH VDGUADYDOH YHO
Sjeverne Karline. Tijekom rujna i listopada, dok je ofenziva napredovala i trajale su
SULSUHPH ]D SURGRU NUR] QMHPDpNH REUDPEHQH SRC
]IDSRYMHGQLFL QD RYRP SRGUXpMX VX RWNULOL GD QN
komuniciranje putemtéf IRQD 1LMHPFL EL WDGD NRULVWLOL WH SR
SRORADMH L QDSDOL LK 8 WRP WUHQXWNX VX &KHURNHHMI
ILMHPFL QHUH PRUL UD]JXPMHWL M H\djmke& Kedtioke’UNHH HEND D & D/OAWR .
porXNH WHOHIRQRP QN depgariPent &f hathrxl and cultural resources, 2916.

2YR MH ELR SUYL |]DELOMH&HQL SULPMHU XSRWUHEH MH
N ULSWRORaN L KjefiHjdzikaGridlijaxskdddde talkera Nedugo kDO VQLMH SRpHOD

intenzivna upotreba jezika Choctaw vojnika (slika 14) za zakrivanje poruka.

Slika 14. Code talkeri iz plemena Choctaw (izMtpsllwww.worldwarlcentenniaI.orq/index.php/amerieah

indiansin-wwl-codetalkers.htm

41 Friedman, W. F. (1942.) American army field codes in the american expeditionary forces during The First
World War, War department Waslgton, 1719 str.

42 NC department of natural and cultural resources, Cherokee codetalkers and Allied success in World War 1
URL: [https://www.ncdcr.gov/blo@016/08/21/cherokeeodetalkersandallied-successvwi|  [Pristupljieno
31.7.2022.]
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.RULAWHQMH &KRFWDZ MH]LND ]D ]DNULYDQMH SRUXND QD
PDVQLN QDpXR GYD &KRFWDZ YRMQLND NDNR QMHHFBRBXDHW DM
GRNXpLWL R pboreendReYddlukd da svaki bataljon mora imati barem jednog

YRMQLND L] &KRFWDZ SOHPHQD UDGL PHYyXVREQH NRPXQLN
QLVX SRVWRMDOH ULMHpL ]D EURMQH RVIQRNaGIK) YWROMRH &SR
code talkeriNRULVWLOL LJUD]H NDR @&WR VX 3YHOLND SX&aND3 ]D
SXFD3 ]D PLWUDOMH] 3N INBKEQEsAMH IQR QOURY HGWHIQH DNFLM!I
LVNRPXQLFLUDQH LVNOMXDpPLYR Q Dotrébé Rezié Dorojn HifjughhX SR p
indijanskih plemena za komunikaciuyHGDQ RG |[DUREOMHQLK QMHPDpPNLK
QMLKRYL Nl &M RID QtDidAuWdpehuSUL GHALIULUDQMX SRUXND

jezicimd?.

5.2 Jeffersonowdisk

JeffersRQRY GLVN VOLND MHGDQ MH RG NULSWRORANLK V
EDJLUDWL VYRMH QRYH NULSWRVXVWDYH NUR] pLWDYX SU’
pojave kripto SURMHYDM I IRMEBPPLQX ]DNULYDQMD S RUMNEoNNRML M
LIPHYX L GRELPHMH NDVQLMH XQDSULMHGLR (WLHQ

francuskogCabinet noira

Slika 15. Jeffersonov disk (izv@ttps://uvasrg.github.io/category/digkocessing.htnjl

43 The United States World War 1 centennial commission, Native American code talkers during World War 1
URL:|https://www.worldwarlcentennial.org/index. gamericanindiansin-wwl-codetalkers.htmj[Pristuplieno
31.7.2022.]
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-HITHUVRQRY RULJLQDOQL GL]DMQ MH LPDR NRWDpPpLUD QC
na ovakvomdisku imao bi 42 znamenke. davanje IXQNFLRQLUD WDNR aWR VH |
upisuje u sam disk okretanjem kggd D WH VH ]DW Lod oRt&ib fredova-haMiidka D Q
NDR |[DNULYHQL WHNVW 3RORAaDM UHGD QD NRMHP VH QDOI
NOMXepon NdBYQR SR]QDW SRALOMDWHOMX %LOR EL SRAaHOM
PHyXWLP -HIIHUVRQRY GLVN MH MHGDQ RG ULMHWNLK NU
REJLURP QD WR GD SULPDWHOM QDNRQ XSLVLYDQMD |JDNUL
dok QH SURQDYH SRUXNX -HIITHUVRQ RYDM NRQFHSW QLNDG!
Amerikanci za njega saznati tek krajem Prvog svjetskog rata, prilikom pregleda Jeffersonovih
VSLVD X .RQJUHVRYRM NQMLAQLFL 8EU]R QDNROWRY RHH W
modernije kriptsustave na temelju Jeffersonofbgledan od ovakvih izuma M- aLiub
JRGLQH QDNRQ |]JDYU&HWND 3UYRJ VYMHWVNRJ UDWD [
VORYD UDJOLPLWLK JDNULYHQLK S RredédNIve YorGRé[DD B PLHU L p I
nakon nekoliko sgeta od samog majora Mauborgnea, nitko nijje uspHaLWL 2YDNDY L’
naveo je Mauborgnea da nastavi s razvojem svog izuma kojem je dao n&zvQwaj
NULSWRVXVWDY UH RVWDWL X JaliXa Bve dd Zuhalnpwe-MBS2AR MV NH S
YHU]JLMH pLMD UH XSRWUHE®D WUDMDWL VYH GR JRGLQH

5.3 $ P H U L [prs RorRora
5. srpnja 1918. godine, Herb&sborn Yardley, jedan od nagifSsSM HAQLMLK DPHULpPNLK |
za vrijeme Prvogvjetskog rata, postajeditelj krila za kriptologiju i kriptoaD OL]X DPHULpPpN'
REDY M H a Wibaklj® WN.I.8& UOHDsvog osnivanja pa do kraja rata, ova organizacija
napreduje iznimno velikom brzinonTijekom vremena provedenog u Europi, Yardley je
pomno SURPDWUDR UDG EULWDQVNLK L IUDQFXVNLK NULSWRC
daljnjeg razvoja kriptologije u SADX OHyXWLP QD Nr&&ddlael do driase\way
UDVSX&WRDQQRD RVREOMD XQXWDU DPHULpPNH YRBpaEdaH &awWR
NULSWRORAaNRJ NULOD 0 , 9LGMHYaL RYR <DUGOH\ QD
RVQLYDQMH WUDMQH NULSWROR&GNH L NULSWRDQDOLWLpPNH
NULSWROR]L WLMHNRP UDWD XVSMH §j€§kiR pGraka. LU &vibmjaO L Y LAt
JRGLQH <DUGOH\HY MH SULMHGORJ RGREUHQ WH GYD (

44 Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macmillan compasiy,3L4tt.
45 Friedman, W. F. (1965.) Six lectures on cryptology, National cryptologic schdslL 49t str.
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nazivom Amercan black chamber RGQRVQR $PHULpNR P Za@diakiieP R U D
NRPRUH ELOR MH SURELMDQM&haad kdjin 9N Rehbzhe iX Badd W déh. YR M
UDVOH <DUGOH\ L QMHJRY WLP NULSWRDQDOLWLpDUD MH
QHJR VX SUHGYLGMHOL OHYyXWLP XVSLMHYDMX RWNULWL
pismo katakanaprepisuju na latimu te ih zatim kodiraju tzvJa kodom. Tijekom 1921.
JRGLQH &UQD NRPRUD XV SkdjiHeajapanstd Hralakbidots@o W Fbkiditd W D P
QMHPX JRYRULR R QDGROD]JHURM NRQIHUHQFLML ]D JORE
telegram kasnije prozvaoDMYDAaQLMLP WHOHJUDPRP NRMdadidted LNDGD
&UQH NRPRU Hergel ¥ihMadinuBikhBij&a vezanih za spomenutu konferenciju te su
WLMHNRP QDUHGQLK PMHVHFL XVSMHaAQR GHAaLIULUDOL YL
N UL SWR D @beOkiadViLsamdg JYardleya dovelo do ruba ludila. Iz godine u godinu,
ILQDQFLUDQMH &UQH NRPRUH VH VPIYQ#HSYRE@M®R NGRSWWRH R 3
tima. <DUGOH\ WYUGL GD MH GUabYQD SRWSRUD WLMHNRP R
biopULVLOMHQ QD LOHJDODQ QDpLQ GROD]JLWL GR SRUXND ]
WYUGL GD MH &UQD NRPRUDUXUBORPYB&EHHLRGX GH&RUXN
kriptosustave UD]OLpLWRBK liskdgadal®?®. godine, nakon stupanja Herta
+RRYHUD QD PMHVWR SUHGVMHGQLND GROD]L GR |]DWYI
RUJDQL]LUD QRYL NULSWRDQDOLWLpPpNL XUHG objaviNjewUL JRC
knjigu The American black chambex NRMRM GHWDOMQR RGptoloXigte VWDQM
UDG VDPRJ NULSWROR&NRJ WLPD &UQH NRPRUH 2YDNYR R
QHYLYHQD SRMDYD WH MH L]D]J]YDOR EXUQX UHDNFLMX XQ
XVSMHK WH MX VH L GDQDV pHVW RjigaSulpuviadtikript@dgii®l HGQ X RC

% NSA, The many lives of Herbert O. Yardley URlhttps://www.nsa.gov/portals/75/documents/ngws
[features/declassifiedocuments/cryptologispectrum/many _lives.pfiiPristuplieno 1.8.2022.]
47Kahn, D. (1967.) The codebreakers: The story of secret writing, The Macmillan compai3QL§®.
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=DNOMXpDN

&LOM RYRJ UDG ELR MH SULND]DWL VWDQMH NULSWRORJL
svjetskog rata. Nakon kratkog uvoda, rad se bavi MgmNLP I[IUDQFXVNLP EULW
DPHULpPNLP NULSWRVXVWDYD NULSWROR&AGNLP RUJDQL]DFL!
JOHGLaAWD NWL SWiskOret MMMHYHOHVLODPD VYLMHWD SULND]DI
QHXSLWQX YRAARNVMH NXU LUDW RfeR0IR NdJstardnje iMiXljnji razvoj

vlastitih kriptosustavde naaNRORYDQMH YODVWLWLK NULSWRDQDOLWL
SRYLMHVWL QLMH LPDR RYDNDY XWMHFDM QD MHGQX ]QDQ
Brojni sudionici Prvog svjetskog rata u njegaXxs XaOL X SRWSXQRVWL QH:
]JIDQHPDUXMXiUL NULSWRORJLMX NDR JQDQRVW WH EH] QD
neprijateljskih poruka. U razdoblju od 191godine SD QDGDOMH VYH UH VH RYEK
Pojavili su se brojni novi kriptosustavi,HhNL V LJ]QLPQLP XVSMHKRP D QHNL
'RGDWQR VX UD]JYLMHQH L PRGHUQL]JLUDQH EURMQH VWDUH
aLluUD LORQR¥MIBBUVN =LPPHUPDQRY WHOHJUDP 5DGLRJUD
RELOMHALOL VX0V DEPDUDDN M QXWIMWRIN pRYM B R RMH ISR N LNVOHRY
Room40 ili American black chambestvorile put za daljnji razvoj kriptologije kako u vojne

tako i u brojne druge svrhe.
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Kriptologija u Prvom svjetskom ratu

6DaHWDN

7LMHNRP 3UYRJ VYMHWVNRJ UDWD NRULAWHQH VX EURMQ
UDVNULYDQMD SRUXND GRN MH ndVviD MBigda.USteoR Puai GaM HQ Y +
prikazuje stanje kriptologije i kriptografije te njihov razvoj za vrijeme Prvog svjetskog rata.

*ODYQD WHPD MH VWYDUDQMH XSRWUHED WH GHadlULUDQ
aAaWR MH UXYVND UHRIiNMiMiEan skl Ha@lgau de concordance5D G VH WDNRVF
GRWLpH RGUHYHQLK XGUXJD L GRJDYyDMD NRML VX XWMHFI
NULSWRORJLMH RYR XNOMXpXMH RVQLYDQMH $PHULpPpNH FI

telegrama kao i pu upotrebu jezika indijanskih plemena u kriptologiji.

.OMXpQH NUMHABPRORILMD NULSWRDQDOL]D &LIUD 3UYL VY
SRRP $PHULpND FUQD NRPRUD
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World War 1 cryptology

Summary

During World War 1, a great number of different methods of concealing and revealing the
contents of a message were used, while many new ones were also created during this time.
This paper aims to show the current stage and development of cryptology ptaty@aghy

during World War 1. The main topic is the creation of, use and deciphering of codes used by
the war's participants such as the Russian versfothe Vigenee cypher or the French
Tableau de concordanc&he paper will also touch on the topicsceftain organizations and
events which influenced the outcome of the war as well as the further development of
cryptology, this includes the establishment of the American black chamber, deciphering of the

Zimmermann telegram as well as the first use otivdaAmerican tribe languages in
cryptology.

Key words: cryptology, cryptoanalysis, cipher, World War 1, Zimmermann telegram, Room

40, American black chamber
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