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AR ER GERE., EXHERT, SANRETHTEBEANRESBRERRENANE LT TRBLRENEXT .

TG ELAE S, B—APREEF %Y. €0 VAP EERNSES, BRIECENNESSREETR
B, REE -2 ANEH. UnEF—AN, FEEHERLEERTAA! EXFEAF, XEREEHNTE.
I . EESSHBRNERNEE. K BEEDAHERGEERFETRERFZAEANEEY, FEd
PO R AEEARY . TTXERABETETRAESANEN. FLE, BEUHTFLRETGELETRMOBERLIX
BEFEER.

1976 4, Diffic ¥1 Hellman 214 T AFZAFBASINER, MRk EEEFRT —42F0ER. B010E88
S {RBLZE “ B [ B B (one-wayfunction)” F1 “ B[] 8 ] 8 4 (trap-doorone-wayfunction)” XM EUEE . FRERAT f R— T E
¥, mEWMEENEPNEAS x, BEE /S OFSHHE, HEXTF S OEAFLFREN y, £HE AR
(computationallyinfeasible) K ihi x, {#78 y= 1 (x). X&, “BFHHE”". “iHH LAATRE” “OLTFEE” SER2ALIAMRY
$iE = ok M. FHENG T MR R R — B L TR RGBS {f, M > C): MRLET &k, WA LRAEEE,
D, 8 OGTEE xe A £ (nOHEE ye OBEHTE, HE, WRANEE, . M FLFHRENEH A
CHfy, kifh £, HEHE LEAREERN.

FF 2 A P T R B T 3 A TP AR B RR A . ] M. C R K 23 BI R B s8], B U Z A E =, {fk ‘M > Clke K}
EHEBITER. TEEREFONESISEARS, REIESE-AFH L, NTENEEEE MREHE D, . MEEIZ
E, AF, MREEED, AP HMERE. fliw, AP A Wm. REEZSH0E D, Mg HAAE R B
ABHEEEmE, REAAFWE KHEEL c=f,(m), REH cREANT. BT AFBREEED,, HHTUS S
EEMEX m= /7 (). X FHABAPMGITERRE, BFAMED, . BARBHIERBEIEL, MATERE AL
m= /7 (EVE L RRATR, XEIAE T REEFENEN. XaT E,RATH, REARAFATRESELS A WEEPIR
At REREER, MRTHEATEEHPOEHEEED.

AFFHATBASHNE - M EARESTANTEL., AP AZABRRELMEEmN, SAEBCHMERED,
HE o=/ (m), ¥ ciEA B, UBWE cZJE, A AMATFERLE WEL f (o= f (/] (m)=m, WRm2HELHHIL
BIATIAGE ¢ BASD R A kM, B RE A ZAIE D, , BT A(RIE B ER)ELAE— EER A= f(OBRIFFEREN.
B—FE, BRENELHE cBR—MEEF, —EFERTURTAB=HPE, £8 A TERBMEER B ATHE.

HFAFFBHE DAL EAGIEPRETHEAEHE R
D,, FrUABFRZ XS], TIIE A RRIAE & P HIRR A L4
B—HH, AT, GmER £, TUESBRERERSY g, .
RZIMR, W2 A FRES. B2, AFEHESRART, EREX
B EBETFAMER TMATZEALTFRINERE E, KBANMREE
&, MR R IERFRAE S

EATFERESEF, MERS [ 247K, BRBEERFRETH
wergt £, BEAHEHTE. Frel, M Shannon MER, AFFEH
FIASTRENAGERLFRE KL 2BV ARRKEFREHEFHE
X AR E o VLB A FFER R SERR N A T E T LRI, e
BIEEUE R EGE. X, BRETURBEERE S, N
MEEBE AN KRR A% U 3 (chosen-plaintext) B i »

1978 £, BR4 T %869 R L Rivest, A.Shamir 1 L. Adleman 7 {3k

D E 16 8 :




A B4 2000
m
BEFELNAFEATBHY— N FE) MELLEFE—IREIT Diffie M Hellman #9848, 1B T BRI Z 264
£ K RSA 58], :

RSA (hHlBIHEm T ERHEANKER p, qBI0EH 150 £1). 4 n=pq, WHKEEH s(n)=(p-g-1). Bk
TN O<e<g(n), B e G BEE. BRERLLEEE, XNTUSSHM —HETFEH 0<d<dén), #HA
ed =l(modg(n)) . MELFHMEEY 7, (my=m modn , HFHEX m HDFn BHIFELEE.

S ATUA “REFTi---R” BERRMKE . BERKFE—APEE A REHL m i, £REHNBEL =1 (m)
RiEZ: TIAWE LS, RARRA “REFF--F” EFEEHE

c¢“modn = (m*) modn = m*“ modn .

RFRAL- R D EHE, BH " =(modn) . FrLI%E m* modn = m(modn), HXHELET.

MTEME=E, RMEn Me. THEEYH, ERD d UEEHENEFRSENFESR A 0. Fit, RSA &
TR LSRR LB T KBE R R X R B A ER AR F KRB R B S RIS L E
H. BEBEHEE, ESHEMFAMEREFELT R dMEBTEY /7 WHE.

8. EBHELHEGR

EFEELRLYE, RTENLRFFENMRBZS, EEASMESHMNERE MEHERSRIMINEE. XEF
K, BEETENEEMSNEIRNERENZNA, ERRENEZE T IUSR GRS HNRM, e S EY.
kR HESEEHHHNRY . BEH FEEESHNEY, BMEEEENTLRASERIF. B4 B AR
PR HIFR 9 UAAIE 5 H(Authenticationsystem). FEBFFUATFASIRT, RAOTFEXRFE | (RN F B0,

<t/ I R I
j’m? """ RET NN

Tk Tk
& 2.

BAE, ESHEHETURERTREFMENEE . BPRESIWTZ AMNEER TR E BT TaR M E2 M5,
HERTANEXT BB D B S0 i 38U

HTEERENELHETURTRAMIH IR, SHHEERBEIEAELHEEE L ¢ ZHRAKT RS &, W
FrZ 18 B Bt (Impersonationattack). X L3 2 2 FMAMF R EHBHEZ BAMBEN TN NHENESTRAEES
FERAENHTERE. H—FHH, WRAEEENEINESNEEEL ¢ ZEAMBRFTERE, MWK BRI E
(substitutionattack). 7} M P P KRB EFHEM FEMAEAHBETBEER TR E LB UFHNE R IEE, Bx Y
P, =max(P.P), WAHEBRIIMEE,

REIELE, AMI—ERH M RNEEEMESERBEN 2L T B . 1984 €, GJSimmons B—kE
GBI T IAEER, EHSEAE T —F5I241TF Shannon 5 BN EEL R, #In, Simmons 24 H T KW BIHE % i —
T logP, 2 -1(C:K)» HFHIC: KREHELFIE C 5HEHZM K 2 88 (5 B B (Mutualinformation). fEifH T A
HEBT, A LU AR E TR AR B A, BT LME R R T RS G B S H R ). 2
R, WEEX FE RO ER B E ST F B i LU 50 3550 444
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KFEAEBEFNBORARNEREHITEMRY, MXEIMSEEESHE I ARBRE—RN.

HE— M AERREORE T RLMAKEER 0 89— &K T=T(n). ME Tm)& n H—ABTR, BLR/FXAHE
BRAZHANERRE. REREDON"") R O™ ) MENERMAE N AE TS REN. —AS, REZIMK
HEERENREA RERF LTHEN. 22T AENHEHR—ES, @5 P.

BHEFS—RAE, A —ERBELTAAR AR EHER, B TEE A TEOE, BEEZTRNERRYL
RATREMMRR T HE ENR. XKRAEH— BTN TRIFEN “SaHE”. SALBRY: &% n MEBHNE
&S={a,a,.a} MEEHC, RSH—ATFLEE U, 8 U TLEFEHET FRZC. BEAHE TR AR EE
o BEXNFSHE—TFEE U, BRNTUZSEHEAMEZTRMEARE Uh &4k FE5 HMRREETET C.
EEIHOABHME—NMES, {05 NP, BAE PcNPER, NP REEMI P KHE——HRERRGKHAE. B
BIAIZ I F P=NP.

RS, FAXFHEREEAGHEMOLARE f NZHE, BM xR f OB BEY, XN%E LT EEE,
A—UIE, BREMy R [ ()BE®, X AENEAEES TN LS. B2, B RERE LN EERE
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B 2000

AWM. #F b, E45NEANNRAER IEHES D r AR BN, HFE0E, 192 EAIRCEWH
T BB FUHESEL P2NP., TANAREESEHEERAEELEELRNER.

QUREHSHEEHRE. RSA KHNESLS KBRS BETMR, KRB THESRLPER T ANEE. —
T, MAMKEESNRARERR, SHENEEEEE TR G, BRT —SROBFESE. B—FH, TEILRARE
AWER, METE. FTHESEADERR. SHEFENE SR SEUEERKBESBUTIAERT. 1984 £
Cray BEEIFLE AR ZIRIBEIESR 9.5 DR T —4 71 fIR9%8%L, 1988 £ 10 A, AXK Lenstra F1 M.S.Manasse F|f /L4
HEEfUE 2 S5t ENBRIET 26 X, 58T — 100 K. 1990 EM4MTAAHAZBAET & EHBRET
=R, EREBREES T A 155 (KR 1992 & B.Dixon 5 Lenstra #— SR T A ML ERERIES S
FUBR(SIMDY KA H AT B BN LW BLAE. AEFERLOR, REHBHREEKEE LERRTHENEARY
REMERAENREAORE. MNTEERENAEE, DEEHRGE2EE, EEAREIRETRENELN.

EXAE SR, 7 RSA BHNEIMPROTUERER 5 KBBEH n=pq, NTTHEEUNEERFEKER. B
HBI RS A— DS WEBE— N KBERETIELOEXTEAIEM T KB T/E. 1983 £ LM.Adleman & A8 T
FEMHR BT LT WA B A TS . 1986 £ S.Goldwasser #1 J.Kilian 451 7T — ST E MR B, FiFUZE 6
P “HREBE” EH. 1992 4, Adleman Fl MLA Huang E£8 T “4AAEE” XAMBH, EH T HEE 2R 082
BiE, CAUPHANE R, XAEESRITER ‘

FABHFEREZEAR. BREE-INEEEn, BHTEETIEN. IEFEXE 1N, £ fir—FH
HEERMA . BUERIEE n NEMANEAKILE, FHETH=MREREZ— “E57. “8% &% “. uEHEne
CEH, BanBREH, BEOMEN; WRBHME A5, BanmEH, BENEEHRE 0 NEBINEE
’7 1, WA FERBIMBE— T, AnFrideAN, BETZEE. EENEBE, WINFBET, ERETESER
PR r o, BERE 12 &F58HH <27 852, EEET K RBHNEHER 7 WHERET /2. Hl, &
PR ERTLUA A BB E S AN A BB ENEE.

CYEHFT R S HE L.

ARERRMCE MR R B R,y BB GFHHMATE, My MU b AR B RS T EEHE L =y
B x. TBANRKBEEST S KEH0 %R B EERMTE S 2. Diffic 1 Hellman

£ 1976 FHUXEPHRE THABENHRAEBEATEE LAREHNTER. BRE-ANLFBEMES, BF A
MBRBEAR—NHFENEH. BLHRETE—MAOTFHORES p UB— 1M EH g<p. AP ABIER—/1 8% a2, %
Hg"modp 5184 B: FIFEHL, B BENLEEIEE b, Rl g’ modp HiEE A. BH A 58 a, FiLUEE LIA SR
(g')ymodp=g”modp: FHEBWATLIRE (g°)’ modp=g?modp, EHEMNBLAYENRERT. HFBE=F%iE,
RERTLIEEK ¢"modp Ml g’ modp LL K p, g, BEILIERY g®modp .

IR, HEMEATEEPONASIRT MMEKHNE, X—FHA BT H W.Lenstra 321 7 R FAME M 051
REHIWEE, 7—HHEZBTF N.Koblitz F VMiller F 1985 £ & B3 TR E THEMETHE4S. B E NEXEER
WEW—FMEMLE, € E NG SZ AT U BRME X —Mnik, #8XESHA— /0, #HE8E FNEYH
XA . 75 RSA %I, AT RIEGHMRE, STKEH p,  WERARZES. BEMEMSMEIRAT KEEH
RIEWE, NTIERHE K ZEAGE TR EFHENEERLNLREE. BNE L ENEROMREENEHE S
S50 0 B8 R SE I 5 I A AT T4k

(HFE ML,

FHEFNESNANERERFE S, AMAREBENNATECLTEBE TEENE, CERRLNEINFTEE
BEERNMER. FEEXEHNHEEHEMN—ENEREHRREProoco)BRE—EN. FiE— I ERERBLEE
RETEARUERFET. AURR—EEEN—ENNREEF. THRMINELNFHEXE R BT IEEn&s S
ERFARGGRRIAN. LHEL, XRSEETUBIALEEFHELEELLAE. BFEE, XENELM. (1)
B, P ARAFBREME, EXUENS AKBHWELENTE, B ARBIHIHEE. QRLIHRHE. n
PMRPETE—DRE f(x,5,,..x,) BE, EPex AP B
PR ORERE . EXREFA—DNEPETE DR REE X1 1t
RPHHERE x HER. IMIBN— A THRELIEEHRE,
GHESE. n MAFBAREXTEMEEE m WEHEE
m(i=12..n) . BRMALE kK MREK m TUHEZMEKE m,
EHRMAEERET k-1 4 m BEE R mIXEH—MER
RPFTREHRA— Nk n)-ITRES. OBMIRFEH. BE—FP
WHEXIHE m, FEEFES—F vV HELHSIHEZME. b
MBAAT LB — M RERME, #78 P e ERRE V BHELA
KT m FEEEMDNEHST, BB VIHEE P HIHE m.
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REHEH 1, ZEHNBARE
— R BT HBPS (GXARILIEETS
£, BRXHIEAN Bk, EEi1m
BHAOREHONE REHAHBCat 1
L. EkE3) 8 Persomnal
T BARAD SREE Statement %

IR ER K ER, e g
EfE. ERREZLRRELEERFRIIIER, %%é ¥ K, XREE—ERGFields ¥, Wolf ¥FAMS (£E
RS P AR A8 — A *"fé&"&&’l THe BEAMW CHES §£$E~&%%%ZH{AWE@£B§@$%K
(RO L i R X R, < di) . TBAET.
P BEBERSHEITH, E A Princeton X
S AELRE T ZRIER, BEAS
#l. MBerkeley EEZEHEHLE,
ﬁf@ﬁ?‘ﬁ%ﬁi&er’keley By 4Tk Hb
BRE, BERE-BEENESRY
LR FREES. BT Stanford
R, RO KRR

KERHREEERR L, THE
d i E—ENFEEENRE,
B ARG LAl

IR, (R Taimn
:ﬁﬁ%Serge Lang #EEYale 0
-+ KA, JLEREMNE, Ei

Goro AT BEAHEA KR TR RS, HEHR
ZBLIBT MIRBMER, NPERENE—BL.
AEIE, R

FrEE 124,

MIT EHIREESL
M—E L fIPrinceton #HRHF
#H5Princeton BN MBerkeley To TS B -
®. BEEZHATML, Berkeley BRMEIRBEIILS,
ERAELE FPrinceton, BEENERS T
B—%. BRERLTENCGERE, {FBerkeley HLL
ERXANSREDLHE b, RAEFEL, EftBerkeley
BRFIHT —AMIEEERBOEER, BNLEES0—
HHTFEEPBED, Berkeley 227 UEPrinceton
FERALT.
BRGNS A =¥, MIT, Harvard
Stanford. H¥HarvardfiStanford KAL),
NEERATTH R ERIMEE R — AR, ARk
W, ERENVLTES MURTFERSIT—FHMEA, Xt
A THarvard FiStanford BERSEBMNSH, MIT
PEFRERRK, TAEHEEEXTFERhREBER
IR, XEFREAMIT ERINEENHMEAREABEEGRE
FITOEFL MYk, FAMIT M93a%, KFRETEHEMFL
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Purdue: EAEAUREE—H, HENE. BIFRE '*’ EAETT: MRHGRERBGARE R BSRERN T
W T TR B S RIS SRR . BRI GPA, FILAZESERT S RI E— 5 RAIGPA, SXHER]

FRERERUERINS 12,000, TEGATE=TNT, B §  LUSRT MK TRENDS. TTURM L—HE
ARSI IR0 §OREES, SEEORENIEAS. LR

HRENFERBAFALEEHEE, & ¥ ENERIZAEN BHOCHORRETESENCPA
wew. usnews. con XA LALERAF RGNS R [ ARanE .

FHEZURZ SR EHER. BREMESHEINEE, 1B <. BT ERR., LURHIENIRGEERIRT -82
ERHEZ ARG EHEE, XikCaltech IXBRIERET , ﬁﬁ?ﬁ"‘ﬂ’}ﬁmai 1 ik, #REMACrazyMail JFER T —%E,
AN KEE. 99 Caltech — % #5t T Harvard, t SRRIREERN, Mﬁﬁ%ﬁé_ﬁﬁﬁa&ﬁ&fﬁ?m&iﬁ

Princeton FHZEMER, REARHEREMEL, BEFBA o ff'}féﬁ @ﬁtﬁ&i@?’]

REKERGE. BRFEE— TH2IPRIERTALIRIE, Caltech 1 !

RUAERHERT & H B ?Wﬁﬂﬁ%ﬁﬁ i "
- HEEfAY. L?FT%E%@"‘Q i

LS R AR R
EFEIY Eﬁﬁ?‘ﬁ:‘%&&

i /‘#ﬁﬂﬁfﬁm“fu
=, BHATERIR
ALAT. U.S.
“Ph. D, f
FK96ERE

ffﬂs, > rgmze—rmm%fhsﬁmﬁ% BREMHTA ¥ TARETE Setver THGH, AEROH fis
(BIFD . WHESOBLLREN, BUREESS, As Y ROWINE SIABILE . FE
NEIT REUE SR SRR T SRR, BT TEEEE = '

KT, - XREHT AR, SRTNIEARLTE 8 age
AURBERIEET, SRR N, TERUTS Y

AT LS I S e M F AR, SXATOUAIRE T BRETE
$72. ! : KB

BTG BURRTERIR A B R KT ’ , SHR4504 T
AIOMREZ0TE, ddum (IRGZRRERLE—ERER, LERE ) dizk AN
FHAL.

Bo¥: £9%. ERTIRE, SRR ? " RS
BT, O Y BT R ARSI R % Y (R
R ERHERE T . HAEESRARBMGE Grade 4 #8 iR

Point Average),

,%ﬁi \u‘/\ R

‘“‘M?ﬁﬁr IﬁPS‘PJ@L . BEOREET LS B EH
profile EASSERMHIFHRBHTAT .
HARrmEmEgna, Waam, BEEREENT
BIBEEHRERHDEET . in—8dNRE RS THER,
BB SPEAN EE S rank Bltop 5% 3, BALKE
AR RETIE A rank Blbot tom 5%. FRHIEM
BFETSGERIFPAMRIBEAN advantage. EEXE—
H W EEEBETTLUE I Mapplication MIRMERHERTFRS
#, RREEEANEE RIBRFIRERET . Bt —{ ¥R R SUsER i8R,
£HETGPA. 3 EEF LRRBOMEE. SRR RT S SRS

10 A% B163




1, BERGREAREFHEIFN, BREHTHEAN
credit, MMERETESWET, HHERE4050
PIRTFH, FIRANER. RIS, BitBIMmsREsEEL
MFEZRAHEE, AP RERNEE. ARAEL
VUM EN LEAR R E. WRFEEE L E LEE FTHARAH,
MBI RIEA TR R AL R RS, mREIM LI
T TRE, XEFRAFANLE, IR Nacadenic
performance Flpersonal relations WAHITHE

.
pvie}

EFHTS: ERARRENNE, SAHERRRIES
PRH, 40K, LUMINEEASapplication HYAIEFER. &
RREFNREUB T PESETR—REEE, EER—
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