AnQuan

ERSRERRERIIEM

£ &S

) Jb R EL kS H AR AL

www ,buptpress . com




VI Sl T

% & E

o B ol ok ¥ W OR #
k%t



A REM R B RE UAR B EE RS RE LS, (B L
IR EBE)RE AT L BALSE”.

“BRBEBE R~ THRY, ERFHEEEMRE, EHERPELSRFOK
SRR, EER BT PRRA B, AR A — AR RO T4, B2 TR R
AR EE T — SR,

R T R R LR BT P A 4R SR A R R R RO R b SR B b e
HEE I BT AR, A B IEE T IH R MR T VR SR W VT4 B
SRR IR 75 B R R AL AR AR o 5 2 R 97 5 R B 0O R s 0 [ O B
By R IR R R B MR A R T R AR R e AT
RELSTFFA,

fER—A &%, R BB MR, MBS R R, A B AR, B AR
B, WA, (R — R R U B 2B AR T i bER,
70 F M B 2 A0 AE T B R A M , O T KT — AL R A SRR 338 L TR
B 1 SRS GO RIB S S R H SEBR B LB R . AR A BRI R 8
AL, 52 7510 FE SRS SR B R B 02— 25 MO 22 R, RS0 B A 25
BOFFHRIRNIE . AHh 00 SR AL B T 4 3 T I DR D 2 B0 FORL B T4

REYHAMRELA
tHEBRERXFEERRERLERE
REFEREREALBETF
EXSERREAREBE"ARTA
EXREFFEIT . ELRIP.KIEE

oz



BRii LESARESHBREHE B HBFAEN—NRERES 2B Pt FE R
WA HPLESENFENH OB EL AT TEM BT RE , AHEFEX T RE2 M7
T I, A S0 5 R 0T AR H DR B, RN R S Bk, WA AR T RPN R
RZRE . BA EE¥E BETRICETFRAS, SR EATEEURA, AihZ %
SRR RS R RS RWEES . R, BRiMEHM EREN S . %
RIS IR T E R, A BEBRBSIREAERE, FERMOININSEREERE
J1. R R AR IR T AR ST, AR RGBT AR .

AHUR—-ABAILFIESEB EEFETE R NERERM . “BHE EER
RN FHERL BTFHREFLP-TEEENEWR EXRARERP HBE
B, BEENEETRURZEHESER, EHRE—TIEEHEZE FEHE B
SARBR  HEEEMP BRI HEE 28 HEAK. ER1E . MEX0E . 8K
FREE ,EHRARBEE - EHEMRE,

“EESFERERE X MR R E R — BB AR R RE A A
., ABPEXFEMT —LERZNER. BEAFHASENBRELHEIWH, A
— AR B B R CEHER SR, BN ERANETFR) . NHEAEAANYEREY
M, NG BIME, RTS8 BB R, B R 8 & B R4 A AE I, 28 H o e 2 Bk (dm
ENBLHFT RGBT, 5B/ B Merkle 8, Pohlig-Hellman 3 3 7 8 %5 25 47 4> 4 fn
% sMerkle-Hellman WA AHEB TR . BENB RSAFTR). HERNERBEARY &
HEHW.GE.GARENESRAREYNENSE., ENAXLEIEEFEE,. A%
—f i, AR RIS, NEARFRPREN — A EMEE I ElGamal £ 4 .
DSA % 3| —f ElGamal 4 , NETH MR MELZBIANAEL) . KBS RS
WA H NSRS #HTEMM R, A ABARARRRAR . . A%NE B
R, EREEMNTEARBERENE IFRR . B —R=.

B4 Fu R 5 5 A5 T LT BB

1. sEEERYE. XETEWESHEEMTUTFIEBRS TR LT, =1 EE 8
S8, ST SR E B NERNRE . bR IF MR A HTLA,



KRB

2. HEANAWBEPERMAEL, EWEAZN PRS0 8A R R E B
RAKHER, BHA &R AR BB DGR, E T AL BR Rk E il
Wit R,

3. EEFEPYSLNMES. ERERESFRNAEE A —REREF S, ZEM
it MK L, AH TRRMER =,

A, CEMBEENRE, EARE, XAMESNHAOREY ARE, Edy RHERE
BEE.@FHBELELTHRETHBFNWERFREANRZEINE,

5. NEFH. AHTERFHEEAMEABREEEMEARES EN ., #R T /I
HESEHEPHEMAR, NEeE X AAERTE.

I 11 F.F 1 EEHEWEFEER S 2 ENAHAFGEHE 3 ENAFLHE
R, FELBENBFFNETG:F 5 BEARTHFET;SE 6 NP Hash MBI SGHBE LT
FTENMFAAMETEEM;BIENEATNMBEGT R ;B IENBHRFEL:FE10E
NRBERINEME R E 11 ENAHEHEH.

EPRRBLRET B, AFEEH - ANFHNHERTR . BB bRt T
H— REEN AT RIRIMNE IO EITE. BE/NDESHAN T REMRAFBEHES
S ETET . 7T BREFTEE,

AFHEMNNEENREERSERGERE  EHE BTN NARESE S L E
PBRFERZEMTRE., MEEEEEEMITREARBE —EHEER.

Fe AR LR B R AR AR BIEF . BRERNREKREHEZ RER
BB R, BT R A R B S TR SR, R EILREN . B TERK
FAEBR,ERROAEEEROELMBEIN., R E-mail B weirencs@cug. edu. cn.

=%
2010 £ 11 AFRIXEELL



1= THMEER e

1.1 %@%WEﬁgﬁmmﬁ“mmmmmmmmmmmmmmmm

1.2 EB¥HERBEEL -

INGE -

P2 HEBERMG] e e e e s e e

2.2 BIIMBEIRE] orveervenrecre it ont e e et e e e e e e e e e e et e e e e
2.3 ﬁﬁmgwﬂmmmmmmmmwmmmmmmmmmmmmmmmmwm
13
- 16
19
21
e 22

2.3.1 HBERRKRBED.-
2.3.2 ZBERBEN.-

2.3.3 z%ﬁﬁﬁmwﬁﬁﬁﬁ.mMWMmmmm“. cteeeee e aeaa

2.3.4 HEREHBYL--

NG .-

T IRIIRBLIL veeereeeer

%33 ﬁ,ﬁﬂiﬁ&é sesssisesasesusrenset st resaanen

3.1 BEASEIBAE A e eenen e

1.1 (EEEHIE e

TUREE ME— R
Fe BB e

w w W w
Gl = W DN W W

1.3 SHIIEARBIBIILTA: ceveerreerrrrrnesconesie s ies st seane e see saees e .

L2 BRI A T TR ooore oo

00 ¥ N B =

10
11

- 23

- 23
vane 23
- 25
e 28
sees 33
« 38
<+ 39



T

TR E B

/J\% rerreseseasnnas

4.
11 RSO R

12 FRIERS BRI e

1.3 PhEEDLFR SR ESR "

2.3 JRBAERIAERE -

1
4
4
4
2
4
4,2.2 RURBRBLFFR -
4
4.2.4 RP¥I ASEE -
3
4.
4.

INGE eeeeees )

ESE SETBE oo

5.1 AMABREEE e

1.5 ﬁzﬂﬁﬁgﬂs%ﬂﬁm
KH%¥S . DES-

.2.2 DES#%&4eH

.2.3 EE DES - rreererrereeiiiienan,

HAp o HE "

BT ) I - S R

.3.3 RC6 fift
.3.4 IDEA f§i# -
- 2 -

DI BELE B BREE B LI EE © voeereveeeremsnerenn e
3.1 ﬁ%ﬁ#iﬂmﬁ&mmg&)NWMWm.
3.2 WMEPEHEN" ORI

1.1 TR — AT e et
L1.2 ﬁgﬁﬁ@%%z‘;ﬁi—f—ﬁﬂ““........... vesansennes
R F T E T S TSR
L4 SABEEERITTE e

1
5
5
5
5
5.
5.2.1 DES B AEEHRRBERITF -
5
5
3
5
5
5
5

B L g R AR [T e veeneenernnenaesnenanne

41

s san 42

veone 42
cere 43
veerens 43
<eee 46
PR 47
veene 47
es e 49
carenas 52
-+ 53

.- 55
TEYTRTY 55
- 56

- 56
ceees 57

« 58

sesas 58
e 58
vasens 60
- 60
assen 63
- 65
- 66
.- 66
von 75
csns 77
veer 79
- 79
- 91
- 93
95



5.
5.
5.4
5.
5.
5.
5.
5.
/J\-2=!=

TR
F6x

6.1
6
6
6
6
6
2
6
6.
6
3
6
6
6
6
6
4

6.
INGE .-

7R
FTE

7.1
7.

3.5 E2 F Camellia ZEEE «+revnrerreeesniiiiii it e e st e

3.6 ﬁ{ﬁaﬁﬂﬁﬁﬂ:—

4.1 ECB#H#ZR --

4.2 CBCHER oo

4,3 CEBAEZ «-oerveemmenreenes
4.4 OFBHREZ cvoveereremeniinienis

m@@u........
Hash EE¥FH B LR o orveeee
Hash FF %

1.1 Hash B¥ S
1.2 Hash BE(H —RiER e
.1.3 Hash ¥ E}‘J—‘ﬂQ%*@(Merkle—Damgard Ay

1.4 Hash SBE R et
1.5 Hash gﬁqujé&(iamf&) et

Hash sR B ¥ &

2.1 EHEMIEEEG SHA-L

2.2 ETHAFEBEWE -

. 2.3 %Tﬁﬁﬁ%ﬁﬁ%ﬁﬁﬁﬁ dehsesareesseninte i sensen et aesennesenvy

HEEHH -

23,1 AIERZGWEA -
.3.2 MAC pZ4H
.3.3 BB .CBC-MAC weereenrrnerorraneminniiin e
.3.4 RE MAC RHEEZLWIEH"
.3.5 U2 . HMAC orereeeeeannn et eseertrsueaenenrentnrerain
Xt BR 8 49 0% A1 Hash BN FH/J\2$A* e erreeens

AT (ERD e

L1 AAFNERERE -

B

- 101
- 102
- 103

104

e 104

-- 106

-+ 107

+ 107

<+ 107
e 109

- 110
- 111

veeen 112

- 113

ceen 113
ceee 116

- 120
- 121
- 122
- 123

+eee 123

- 126

ceer 127
«eee 129

-~ 131
- 133

- 134

- 134

eeeee 134



8
p:
£
&
H

C1o4 AGINEBREI I EIE Y e e e 137
AR EARBIEL e e 138
.2.1 Merkle 35 (Puzzle) - I 1.
.2.2 Pohlig-Hellman EIEXT?J?@Z\%%‘EH%*EM%‘ T RRLELLRIIELIRILI X0
. 2.3 Merkle—Hellman’%‘@/\éﬁﬁﬁgﬁi D L T X ¢
L2.4 Rabin DNEFBERE] coorrerrean e 142
3.2 RSA MBI ZE A <o veeerrersernerres e s e 148
L4, 1 Pollard Rho JFfE cevveeeererrorrrsnnmmmniiiiiine it s sne s e sns s annennees 154
L4.2 Pollard p-1 4FRELTE «--rvrereere s s e 155
.5.1 FiRSA%&%ﬁ%jﬁﬁ S PP 11
.5.2 Fermat Jl[iz -- .. S T 151
.5.3 Solovay—StrassenZﬂjiﬁ"""'"'"'"""""""'--""""'-'-'“'-"""""""“ 160
.5.4 Miller-Rabin JUJFE,  crevrrvereermmreoremmmi i s s cre s sneeenees 164

8.1 ElGamal & H - D T 1 1)
1.1 BEs RS Diffie-Hellman [BIEE cvcveeremrererarraiisnciiie e 168
8.1.2 Diffie Hellman B4R PP -ocormevrmr i 169
8.1.3 ElGamal HRIIR «r-ceerrrrrmermmir e 170
2 ElGamal Z2EHETTIE " covvereerrecr e e e 172
8
8

NN N N U NN N R NN W NN N N NN NN

oo

.2.2 Pollard Rho Bk -+ eeeereermrenreeretietiniiiini s s carsranesnnsesseeane 175

D203 FEEHIEEIE oo e s 177
8.2.4 Pohlig—Hellman%‘}% N 2

. 4.



BE =

.3.2 ECDLP LI ECDHP «tereetennmemememiumiieaiesinn e 188
3.3 ElGamal R ZRESE - T -1
3.4 Dﬂanezesﬂfanstoneﬂm@ﬂﬁg@%gﬁﬁgﬁkﬁﬂ SRS 10
%%/\fﬂﬁn%ﬁgﬁ Goldwasser-Micali* ereesesererssnnsiimiiniiiaicniiiesee 193
4.2 Goldwasser-Micali ﬂﬂ%ﬂiﬂ?ﬂ B R I
.4.3 Blum—Goldwasserﬁ%i}ﬂ%ﬁi‘rﬁﬂ B TN )4
.5.1 NTRU HB&4H - P K

B QEE A e e e et e e e e e e e e 203

2.1 Lamport —YRZESL --rvereerrrrrmrser i e e e e 207
2.2 RabinBLFEEER vocrvererrriir i st s s s s e s s e e 200
ElGamal ZEZ ] <eoorereererrmre e e 213
ElGamal 23 HHHLBR BRI <o evveeore e 214
Schnorr ZEZRE]  cooeerrrr e e 217
Neberg-Rueppel L KE - P
%?%ﬁﬁ&ﬂ@% Ay -~ YK

o
00 00 w1 oo 00 00 4 00 00 00 00 00

\10‘401»-I>OJN)—l



TLREBE

9.5 HETFHHAMNBUKES"

9.5.1 Feige—Fiat—Shamir ﬁﬂﬁ% Ceneeneeecnsase seacsasec ranaterusenaresescanan

9.5.2 Guillou-Quisquater Z2Z F R -
9.5.3 HHRESR - e
NG -

#Emﬁ@umm.
F10E EMEINESHMIRZ -

10.1 SR 5 B IR BB R oo oo veevonmense i s e

10.1.2 BHRAEERLEE-

e . cereessaanass 240

ceen 2492
e 244
« 245

- 245

.- 247
-~ 248
-« 249
-re 249
ceees 951
-- 252
ceee 253
- 254
ceees 255
.. 256

10.2.1 HEHTF O HAIEYN -
10.2.2 ZTF Hash ##AIEBIL -

10. 2. 3 g:j:g/\&g*ﬁ;%ﬂ&-nmgﬁgﬁﬁqﬁﬁwwm.................. .-

10.3  ETF“PRAR B2 Ui 4 SE AR A IE -
10.3.1  ZETXTFREERS B SLHAIE -
10.3.2 BETFAPHETREEINIE---
10.3.3  FETHS KB LARINIE -

10.4 B RAERL- e
10.4.1 Fiat-Shamir BHEiRHIHL -
10. 4.2 Feige-Fiat-Shamir S 43R 31 -
10. 4.3 Guillou-Quisquater B3R HIBEMY -
10. 4.4 Schnorr B4R BIHHIYL -
10. 4.5 Okamoto 4RSI -

ING - .

#ﬁﬁﬁﬁu

1101 FEEHAFTRAB TR - veovoverrreeensees smeate serees sssste eeees setertbsaneaee et sbn e e senaas
ceer 257
- 258
- 259

1111 SEEmMAR e e

11.1.2 BB RGRIIE o oe e reeree e et eee e et e et e e e e

11.1.3 B EBFRBER oo eere
e § e

- 229
- 230
—e 230
e 232
veres 933
- 235
ceee 235

seees 237

- 238
- 238
..ee 238
- 239

240

- 257

257



11.2

11.
11.
11.

11.3

11.
11.
11.
11.

11. 4

11.
11.

11.5
11
11

11.
11.
INGE ..

FHAER"

2.9 %E’%%rié%ﬁbﬁﬁﬂtﬁﬁiﬁﬁ%
2.3 ARAEALIBIBERL B BB

WY B
3.1 A%%ﬁk

3.4 Blom FHHA4EHN -

wmHTE”

4.2 BHHEEERE R oo

5.3 X.509 tAIF\L % --

YRR

=]

E

-- 261
- 261

262
264

3.2 THUDSFRREF GBI AR e verernr et sneemisnsisee s senit st et te et e s e
3.3 ATHTTEREELIAUANJ v veeerrvesorsmsentansantbee s i et e st e sbe e e

266

ee 267

- 272

5.4 PKIHH{S{EHIA.-.

274
278
278

278

283

« 285

-+ 286



(4 O

kS

DAY

1.1 $3FHGa4kS54HR

BEREHALSHER . GEEZEBA—NTFREMRIMXBERE., NELREL2NIE,
BEEHIHFABEBE . W RE EELEFE WE B (interception) , 8 R AU 57 U7
ERAER LRV HEENERERERFER. Bt (1) 3 ¥ (interrup-
tion) , BH 1k W E S ME WY IE % T 48, BEIR AT F 44 5 (2) E Bt (modification) , BB A AL ()14
1% (fabrication) , ¥ — N EE LR R M — 18 BB 2K (4) EIY (replay) , W& H—
MEE R TBIKEHITES,

FEXLNWERERRGEENELYE. T2EREYASFENTILIH:

(1) #L% ¥ (confidentiality) , R IEFERAMBA IR R E LK, BRRE
KI5 B MBS MG BB ENAE B R, MIERNAF ISR X EFER BT E
MBS BRI NE . H B v () 3 il AL 0 BEL Lk SE B2 AL AY 15 (5] , 38 3 i 25 ML A BEL U JE 2 A
BragiEeamng.

(2) SEEM:(integrity) ., HHBRZBEBBAEH#HTES BERIEH S —B:, BIH
BEAR . FE FHmERAIRPRMEASE AR FIEANBIERESRGEA BR.
Mgk EHFS) . — BB DR RAT R, R E S EERERER AR E R
REGEN.

(3) tAiEHE (authentication) , HHE—HE B KRFESEN B AR T B EWHBIRIA,
It B R AR IR BB B, IEA R B S B AAIE. .8 %348 Bl oy RIEMH
Bk B TR ; SAGAESR BB A B R SRR T AR, F = AR
BXBAEET PR —T .

(4) R & iA# (non-repudiation) , FHEEFIEA P R EFEEINY 25 F BH#HTH
R ER BERETRH. YREZE-MHER, R BIELXE BHET 2 AR ENRE

c 1



LA R R

FFRFE R BBERTH A AR, YBRFRBI - HEN, X T REIELXHB®H
FEAAITHESHBERY . RABATE A, —BEIBEFELRBHEATRIA
g % .

(5) B fit4 (availablility) . #54REE{5 5 W URBERT AT iR (L AR 5 RO BB, IR AU PR
BEEETAUMMTRREER RIESEAPMEEREMNERAABEERES, AEY
Xt AT Pk R B R 4 AR 5 B .

BT U E—&FE iR, B H B R (privacy) , B 4 # (anonimity) 4%,

HAF ERBIF.EEESRATERR GITENR EMEREEFER AR, B
T—11&8%8, . EIBAFRMATBENREMEGFEFERNRIP T, UAKH
AEAGEANILESR TEEAEE ATEAE . TA%S R EREELAFEER
LR OER.

FH ¥ (cryptology) IR T LHF R RS BN MEXHEFE . FEAFER. B
2RAERMEELL2HNE—FTR., HENERRGREZLERN -1 TF& . TEGHE
PLEEHE SRt R AR B, I ER ER . BEES AR GTEIR R B
FERABSEESENHITET K. BTN ¥H. WKW FE 4N EBRBEEM
BT EFR, XN FEB TR ER TS T RO SITER.

FEEEZTTRINBE. EABESER I RMEXINELE. &%, ﬁﬁﬁ@:ﬁi
B eV EARENE LT ILR.

(1) 3B %48 (computational security) , 1R BB A& &I FF % E Wit B 88 1 it
B EEREAGHARLEN RN EBERETERSN.

(2) W[{EBI & £/ (provable security) . 3R XF— 455 74k #i B BUR AR 8 T % 5 —
MR EARRENBCEREN BRI, A NHN N EBREHREBETIERELY.

(3) X &M% 4L (unconditaional security) , MR B HEHFETHRITERE Mt
FeT IR RTIR T , L BB A, NA N M BRI RERFELN.

BEARFEBFRARIITIEAZLE  XEFETERSN. R2EASSR 8%
BERETFRIAFEN TERREER.

BTN REEERAMTILAFE:

(1) ZhidE, FREBEBHEELZLT/R.

(2) HEE. FRENHE AR ARSEFTEMNEE.

(3 KELAH. FEEPEETRAESBE. SFERGMEFREPLAE
BERNGERE.

ERFEEGELENAPEENE  ME—-MHERNERNARES . AT RER
EERIFHERE, TRHEABASHSERINNELE.

FEEBHEERINER, TUEFBENLATRIEREH TR, H1.14
HTEREZAENHR. B L2 BREXZ2ERABTERNERBNBER.

. 2 .



I KRB

Hashpg ¥
— EEHAEG BB
BEHLFE S
FHED

NREHME -—{:
SFELEH
EHE MNHEHE HRE%LH
Do EE AL 5

LARAIE

AFEAME
— AHEHE HrES

SR

M1l FHEEARNER

ZE&mX

M SRt AT # R A
L NN !
| mesw A IATE
i W
wowm || saws Hashi ¥ B A
X A P LL AR A
1
B L2

H1l2z2 EREFRAFENKR



WO B

1.2 #8550 LAMRL

Mk R, BHEAE T MAATERL, ANRES, A FHENNERIR.
THEZERPFIHEBSERPHERESFS.

1. HAEDEE

(1) AJTCHT 1900 A4 H , —~ ik B R R BHEAEBCPEH T EREHRE LT,
HNFREME AR BN BERARLSL,

(2) ZAJCRI 400 B4F, i F M R FEA PR Scytale Hi5, 2—F BEBEN.

(3) ATHT—HE, /P L EBWH Caesar G2MHHA FH R RRBE, B Caesar
W, 2R RABEHEHARE.

(1) RERREAR. TESHBRINRBLE - ZR)IFICH, LRUH EERTE A
— B HBEFH 40 MF . HRE 40 BN SER XM B BE T HBEANRA.

5) MW EBFERETHIHENT SMERF . L7 1379 F, BB AKX TH
HENFM AR ERRAIIEAT Parma # Gabriela de Lavinde 5 i, B H JL M ME
BHm, BN F 58 2 Clement L HAR S,

(6) FIRAARSE —MEW BB ELEFEBENNA, MR I E AR S sin
FE.HFEHEBTEEINTHFEMELSARLERE . KA 1412 5, FEH A al-Qalgashandi
R EREETHNES U ERARFNEREEFRN L. XEFBIMERRENE
fEz—.

() KATE 1467 LG, BRA BT RTFEWBEIIT Alberti X T EFHRHFAH
BT B, EEE - KRR — AR, R B I
FRMBEXFZHBRES . FEHHEFIRET - MEERFATENE - BEZ FET
B BRBUCRER.

(8) 1508 4E , T FL 2= My — A E0 R 4548 Polygraphic By 28 E 59 8 {8 Trithemius B i,
H7E SIS MR, KPS TE - IET U ANFEHOH TR RN THXEREF
FE—NEEBKF TR EBAENR.

(9 17 e, REEL T FRAYIT - BREMFTENCERANER) —BFR
BAFHETTEL MR “FFEFENASE =144 03 FTHE.E=2ELEHEHBE £
EHAETAGSIAEE.”

(10) 1854 4E,Playfair 8 (Playfair Cipher) i C. Wheatstone 34, I, 5 H b 89 B
& L. Playfair ¥ %A A6, BT LAEBEFR & Playfair 5455,

(11) 1858 48, 475 & W85 (Vigenere Cipher) HiiE E 884 B. D, Vigenere #2111 .

(12) 1860 £ . FWRAAHENXEFFEHIYLREFR. WAEEZEHEANRSE R K
FE LA g, FE M A Vigenere Y,

“ 4 e



BIE RBEME

(13) 1863 4F Kasiski MR EFHEES L EEF. Kasiski B BHE . AT EZERARK
A,

(14) 1871 4, ¥ AAL KL M A A 6 899 MUF AU 4 BEF, BAFERK
PR B A, R Wi T A MR B S A I ST RER T . '

(15) 1883 4F,A. Kerckhoffs ZE(FEHHFWHZ )~ B RE TEBRENELEN—
A EAR BB, FR K Kerckhoffs B (D , BB H7 & MIE T FE RN BEELE.

(16) 1917 4, Vernam #BH % E AT& T A# & G. Vernam T R MEFRIHH
EERAFTENEG. EEETFIIEBKNER.

(17) 1918 £, W. F. Friedman W X(E S B R HEAEFEBE R KN A (The
Index of Coincidence and Its Applications in Cryptography) B T £ HZ B EEH
B, 2 1949 F AR E R K HEH IR,

(18) 1929 &, F /RES (Hill Cipher) B &K L. Hill £ .

TREGNAEBRANRE - XFELZAR . KRN AZRAE B R —TR %,
B RBHRAAIFEER.

2, EREBIE

(1) 20 42 20 £, BEE DL AL AR B B, AR R A T LR L TR A H B, B
BTEBREFEN -BE M — KA T HEREEVL(Roton) , R HGHLA H L2 HS
FRBHWEEGREZ - NLHATEVEBILNARMTS.

(2) 1921 FEFFIRB LS + B E B, £ E M B 7% 28— 0 Edward Hebern B
ANEET —RIBHEABRRI A BRAZEHEBEENRATE MEEFTE - TRREINE
FLOXFEREEEAL SOEAPRBENRENTERDRE, HETHE KA KEF,
REEFIE T IR ERHAL.

(3) £XE K Herbern & W5 R % M HLH [F 0, BRI 8 TR I T8 22 % Hugo
Koch.f# E 9 Arthur Scherbius &R 7 #Hi$2 HH T # ® VLA 4L & . Authur Scherbius 5
1919 FRITH T L EZ KW EHY—HEEM Enigma HL(ERR“H¥”). 1930 4, H
FHE—FREBILREDERZ Y RED) MRS . 1939 4, HAASIAT
— A BRI ENL(EE AR Z R PURPLE) , 3 i i B 0L B35 4 S WL BUR .

4 BZRERARERATMERRBEERVRM BN ITS. BREBILW
RKEFARKRE TMEERE AN ESHEERRNES  EHLEERE Fi—
ABEE, RN, BRANRERNREEE - RKIEPEL E2AMEEARZFET
Enigma %85, % E AKB T H & RED.ORANGE fl PURPLE %, % B EE kK
R R R T REMIEA.

EREFEERHA UEEEN EZFEEWIIR  XHBEMFEBERTUREE—~FHER,
B—MBELHMERNESE, HEAR M2 FHREREFREERMNESRSTE
BRIHFaHT, TTAREEIENR . B, 0E 258 b SRR EEE R A — BB,

e 5.



