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ro = b, fo:=0, go:=1
95,
Z@tg'\ %ZZlL:;@]‘bT\ Ti—2 é’l‘i,1 T%UO?Z&%@%%% q; a%b T %%‘I’%j—é :
i =Ti1q + 715, 0<r <7
ZUT, f,g 2HHT5:
fi = fice—aifi1
9 = Ggi—-2 —4igi—1-
i EHFRAD L TV B0 B TR THRE, 22Ty r A0 835, ZOLE, ged(a,b) =1,
& fra+gub=1r, B/BEIENTE S, O
Bl 5.8 (a,b) = (144,60) OHE -
i | s e ri oa
-1 1 0 144 —
0 0 1 60 —
1 1 -2 24 2 (7)
2 [—2 5 12 32
3 5 —12 0o 2
L7785 T, ged(144,60) = 12 ¥ foa+gob=d — —2- 144+ 560 = 12 #7353, O
Bl 5.9 (a,b) = (144,5) DB -
¢ ‘ fi gi i Gi ‘
-1 1 0 144 -—
0 0 1 5 -
1 1 —28 4 28 (8)
2 =1 20 1 1
3 5 —144 0 4
U725 T, ged(144,5) =1 & faoa+gob=d — —1-1444+29-5=1 235, O
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5.3 =/NDEH

E a,b DIEETHHER %, a L bDREETHD L VD, a & bDIEDREED 5 HIZHRN
DA DT B, TNE a & b DERNAREE (least common multiple) & W\, lem(a, b) EELT,
2 DDIERDBmRRE L BUNAMEBUZBE S B IROEE %2 RS

EHE 5.10 2 DDIEDEL a,b DE/NAMEE lem(a,b) &, B ab & BKAKIE ged(a, b) THI- 72
HEDIZFELWY, DFD,

ab

ICIH((I, b) = m (9)

5.4 =&

a% 1 EOREVEHEITNE alZPBKLH2DDEDHNETL L a 2ED, a PINS
AMZIEDREZ B 727008 E| a ZFRE (prime number) & \5, 7z& 2, 2,3,5,7,11,13,... T
HD, FRTRHRVWEL > 2 1AL Lidhs,

R 5.11 BZB>12356, DL E, [TEDIEDEL a 1.
a=cgB¥ +cy_ 1B '+ +¢;B' + ¢,B° (10)

0<c<B,0<c;<B,..0<c <B, OIZ—FIzE£INE, ZOXE%Za D BERBRE
3, O

5.5 BRER

BREEKROES {...,-2,-1,0,1,2,...} 2 Z TXT, FMHEBEBROEMKNHLLE Z 2B T5E
FBERIZDOWTEHT 5,

mE1IDODEIOSNIZEDERY TS, a,b 22008 K T52E B La—bh» m THDY
Uh s 51X, a,bld m &% (modulo) £ LT (H2WEEmM IZBLT) ARTHE LS, Z
DZerEFELET

a = b (mod m)
eEL,

WIZ, m 2iEL T 5ERABBRIZES Z DFEHINZOWTEZR S, ZOHBEOREIXE m IZBT
LRI LIEND, 1 DOFRETIm 21EE UTHEWIERABEEROESTH S, Thbb,
a ZZOFRFEORFL TN, a+mt ORIIRINIBH2ARDELSTH S,

EEDEE o 1%

a=mq+r, 0<r<m
DI —RIZREND, LD oT,. ald 0<r<m THELIR1DUL1rE7E12Dr &,
mEEL UTERERS, Wz, EROBE o k. ThTh 0,1,....m—1 2RKXLT
2 m HEOEREONT ZND 1D, LarbE 1 D2FTIEEN5, DXIZ, Em 2T R4
T LETH LD ¥ mlFEET 5,
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Bl 5,12 m=3 £3E, E3ICEALTZ Z3HoBKEHIIHEHEING, N5, 3 OEHESE
HOEE, 3 TEZ L 1 REIBEKROES, 3TEHZ L 2RIBEEKOELETH 5, O

EIE 5.13 my,me Z HWZRRIEDEBE U, by, by 2 EEOEKE TS, TDL &, HiZARK

x = by (mod my) (11)
x = ba(mod my) (12)
X, Em=mimq Z2IEE LT 1 2Dff%H D, O

5.6 EFEIRIR (BR) Z,

B om oL, £E Z, % {0,1,2,....m—1} LEHKTD. 20L&, £H Z,, BT m 2k
CTBHME + LIE x BEHTHIELT, BEZ, 1k 0%2Fx, 1 2¥ACE TS m O
ANCRARAY S11ESE Py A

6 RSAIRES

AHITIE, RSABEFITOWTHT 5,

6.1 RSAKRSOESLEESIE

1. RSA BE5TO#RBIEX, BBUZHB} 5 n 2k (modulo) & L7 &FBEFRICESCHETH 5,
ZIT. ni3T"ODKRELFEHp L ¢DBEn=pg TH5,

2. e TbiE. n 2k LARBERICED CIROREIROFHETDH 5,
5.2 o iz i Sk (ABABE (publick key) £\ D) (e,n) = K,y 508 (BEHE (private
Key) E\03) (doyn) = Kpp EXE L. ZHZNRD & 5 125D 5,

5k . C =ek,,, (M) = M° (mod n) (13)
e M =dg,, (C) = C% (mod n) (14)

IIZIT, OOBXMERBEXCIEH. 0O<SM<n—1&0<C<n—-1%-388Th2,
ZUT, ex,.,() 28 Ky X D51, d,, () 28 K, X285 05,

6.2 RSAMSDEDERK
EUDIT, DK SN DD DI ERIRL -0, FHHELEZYT 5,
I HNZRRBEEOER pq 2D, TOMEEHET 2,
n = pq (15)
2. (p—1) & (q—1) DEINAEFEL (least common multiple) L %5159 5.

L:=lecm(p—1,q—1) (16)

13



3. LEHWIHRTL KON EDOER e 23,3
ged(e,L)=1, 1<e<L (17)
4. WA &7 38 d, ZFHRT 5,
ede=1(mod L), 1<d, <L (18)

ZD &S5 d, KD B FEEL UTHER Buclid ¥ (7L TV AL 5.7) 2RATIEE N, %
DHHIE. #6.1 22,

U EDOFkE TRONZEBEMEEL D, BE5HIE (e,n) = Kpups ESEEE (de,n) = Ky, £7025,

6.3 RSABESOHAMGER RIS L TERENGEREICOWVWT
I E THIAL D, RSA WS OHAWRIRBATD & 512745,

AMEBEOHWZRR5FE M p,q I L, ni=pg £T 5,

.M=C=72,={0,1,...,n—1}.

K={(e,n) | ged(e,L)=1and 1 <e < L} where L =lem(p—1,¢—1).

d.: ed. =1 (mod L) % 7= 385,

Ky =(e,n) e K & M e MIZNU, C=ek,,(M)= M (mod n).

Ky =(de,n) €K & CeCIZNU. M =dgk,, (C) = C% (mod n).

W58 (e,n) ZRFE L. pq.de DIEEMEIZT D, de PWEHET (do,n) BETHEL
2%,

NS Gt WD

UEDZEZBRUZEDA, M6 &b,

AT E A BESHERE (e, ) o cak
L,,,,,,,,,,,,,,7777777777} '\eﬂn)
C =eg(M)|= M¢(mod n) M = dg(C) = C% (mod n)
VIS Y NPTV N NIRRT ECEN P .y
en) | de
| (de,m) - BL=HLHE
AZA B XA

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

6: RSA K55 % W= AFA#RE 52 2 7 L

RSA RS OM LM e, LEBHIN die DERTEI, die, (C) = di, (ex,.,(M)) = M
Y75, D%,

Cde = (M®)% = M = M (mod n) (19)

3XCHk [5] T, e 2RI, (p—1) & (¢—1) DRUNAMEE L TIEARL, (p—1) & (¢—1) DB (p—1)(g—1)
EHVWTROESITEATVS tged(e,(p—1)(g—1) ) =1, 1<e<(p—1)(g—1). LHL, ARETIX, k(2] <
L7zhiv, R (16),(17) D &S ITERE ST 5.
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RSABEZIZEWT, ZOBBRORIPRIEINT WS Z & KYTH 5,

ANEENTWBIER (e,n) D SRE d, 2RkDBHZ L TRSAWS2MHTHILEEZX S, d,
DEBDOZDEEZBGITRDBIZIEZZDDHEM p,q DIEERDZBEND D, ZDI-HITIEEE
Bon 2RZRNBOETNIEEN, UL, 2O n ORKNBDREZ5E 7T 52 L ITFHEEIZE
FATETH B L WVWIEZIZEDL L, Bl d, 2KkDDZ L TRSAWSE2MHT 5 Z & IXKH
THDBEWDIZHDB, LIzWoT, d. 2RDB L WHRFIZEWNT, RSA SO MIR, £EK
BOROREE X IZHONT WD EWR D,

Bl 6.1 G260/ e LiE ged(e,L)=1land 1 <e< L Zi/=3&95, TD&E, 5
ede = 1 (mod L) Z{ii7= 9 #8 d. 13, L3R Euclid k2 W THAETE S Z L 2R,

£9. LR Euclid BT (e, L) AT 5, L LT, KD f,9,d W KED: fred+g-L=d.
ZDEE, gedle,L)=1&0D, d=1 k725,

Wiz, X foetg L=d% LEELELTERSL

f-etg-L 1 (mod L) (20)
f-e = 1 (mod L) (21)

fallZe s, AW TIE, g-L=0(mod L) THENH, ZDEE, fld EiGM2HT8Ed, 1<
5, 72720, P55E Euclid IEOMERDP 5B 5 NS fIXEERBE IR S 2\, EBEE LT
WgGEE, LEEE U TEZNEIVOIXHNTH 5,

22, GRONTBE e, L2 U, $EIE Euclid k2 W5 Z & T, MEHtd. 251H T2 2L
MTE 5, O

Bl 6.2 JLDHITHLYD EIF72 26 XFEDTIVT 7Ry hir54R 5% RSA K5 TSI 22 &
EEZB,

ST 26 [ TH B H 5 BINT REZDDEM p,q V& n=pg>26 2T 0ELRHZ, *
Z7T. (pg) =(17,19) &5 LT, n=2323 725,

Wiz, (p—1) & (g—1) ORNLEEIZ, L=144 705, L=144 IZHL, 1<e<144=1L
Zii7z U, BAWIZERLIEH e L LT 5 2#RT 5,

Z LT, #i5E Euclid 12 (e, L) = (5,144) 2 AU, FE#E d, 2515035 & d. =29 L2 5.

DLEX b, AR B & K = (e,n) = (5,323), BRI d, = 29, HE(L#IX (de,n) =
(29,323) & 725,

L ZIE XF CCTIIHIET AT 67 THhBENS, IhEKELTEE, (67)° =
288 (mod 323) & V. ex(67) =288 &5, —h. ThaEHT{T 5L, (288)% =67 (mod 323)
E0. di(288) =67 &0, HENIZELDFEX “C” &—KT 5,

DL E, (67)° 2 —EIZHETALEIIRL, UTOLSICHET L ENTRETH 5,

1) (67)% = 67 x 67 = 4489 = 290 (mod 323),

2) (67)% = (67)% x 67 = 290 x 67 = 19430 = 50 (mod 323),
)
7)

3) (67)* = (67)3 x 67 = 50 x 67 = 3350 = 120 (mod 323),

4) (67)% = (67)* x 67 = 120 x 67 = 8040 = 288 (mod 323).
DF D, (mod 323) IZBWTHEKIEEIL 0 225 322 x 322 = 103684 L TTHATH S, DRI
103684 U T DOEHFHAZELL TE2BEN SN N TR CTERS(L2ITHR> 22N TES
WS L, FHHEEZEZERUGAE. NEEOFHEITE Hl63ITRTEIRTLRETLIENT
&5,
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ZNTIE, AvE—Y WEWILLMEETATCHOFUSTATION %563 %, £3. &XF2K
FIEMT DL

87 69 87 73 76 76 77 69 69 84 65 84 67 72 79 70 85 83 84 65 84 73 79 78
THHENSH, ZMIORFE2IO HELUTIHESEOFHEE2T 3 LS X

83 103 83 99 247 247 229 103 103 50 12 50 288 21 129 185 187 87 50 12 50 99 129 10
285, ZIT, BXFEHFTERR UL IRY 7] LT, ZHEHALTWASZ &
IZHEET S, ¥T, ATAR, ZOBEXE BIAIKKR ETIELEY, LT, BTARBEASL
DHIS I W E R E GO E S (do,n) = (29,323) ZHWTHEE X 2E BT 5, O

(p,q) = (17,19) REOAE I DETEH, BEPEEIMOHEE2 TR TCEATHRET 2DIIE
BT, FIT, AEOHMKDO—22 LT, RSARSOSE LOES(LTO I 4%
BLZLIzT 5.

BABIZ, NEROFEENELLATI>TNTY XA, 2EREE, 23HHALTHL.

Bl 6.3 (2 HEJEBHIE)
BEM L e lZWHTEHERNER M OHEEZREIZETTE, M =MxMx---xM®DE>

IZe—1 ORMEREEGFTTEBERD S, ZORIROFEEMN 2log, e OREFEMCETT 2
TII) XLERT,
RA Y M Be D 2 iR

e= Z €2t = e+ e12 4 e92% + - -
i=0,1,2,...
ZHHATSH, TDOLE,
Me = Meg+612+6222+~~ _ H Me,iQi
i=0,1,2,...

CEIFBILIIERT B, T 5T,

20
M = M
M21 _ (M20)2
M22 _ (le)z
M2 = (M22)2

F0. M2 = (M) KO D, LD, BEOM & e T, 2= M, ZRkDBZTNTY
A L (Input: (M, e), Output: z = M¢) ZLARIZRT ZENTES.

FR: RSABSORSIICE T2 2ERMAEZAWVWLEHETHE, #—N"—70—-%2RESERV
KT BEDIC, ATYTIEADFERE z:=2xy & y:=yxy TIEHY modulo TOEE
172, 2FEY. nTEI-o LRV ERAT B &,

Initial setting: t :=e, z:=1, y := M.

Compute ¢ := |£] and r:=t -2 x q.

IF r =1 THEN z := z X y (mod n).

IF ¢ = 0 THEN output « and halt,

ELSE compute y := y x y (mod n), set ¢ := ¢, and goto step 2.

o~ LD
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72 2R BEOM (M,e) = (5,11) TN T 2R EF M =51 OFTHIILLTFO L5124 5,
ZZTC. 11 D2ERMIZ1II=1x204+1x214+0x22+1x23 &b, £ r O (OIV) A
11 ®2#RFERLTNWD, FEY MHBEML By MAERICIET 5,

WIHAfE
q — 5 — 2 — 1 — 0
rl - 1 1 0 1
t] 11 5 2 1 _
P 1 5 =52 125 = 52°+2' 125 = 52°+2' 48828125 = 52/ +2'+2° _ 511
20 21 22 23
y|5=5"]25=5 625 = 5 390625 = 5 -

O

Bl 6.4 (2 EREFAE) #H16.312BWT, modulo FHAZZRL7ZHEDOHE LT, NTA—-X%
(M, e,n) = (65,29,323) & U754 Ot E@EP#EFEZ AN IZRT. 6529 (mod 323) = 107. fEAT
570275 LOBEMAIZFALTFEWY., 22T, 20=1x2040x21+1x224+1x23+1x24
Th b,

HIfE
q — 4 - 7 - 3 = 1 = 0
r 1 0 1 1 1
t 29 14 7 3 1 —
x 1 65 65 12 141 107
Y 65 26 30 254 239 —

7T ERRE

RSA 55 QL 7075 IV 7T 28 1~7 ZAFITRT. 72, FadifbiE 4~7 12
XMEZRLUTHS. ERLZRET0 77 L0 %2F AL T, MEDOMERD L K- MIEEE X,
MEZ B 2DI2 70 s L2 BIELEEE, TOBIETO 502V KR—- b UTRETZ2HE
e, HARMIZ, FRETERINEZ TR ST LS DHEIKEREZ T — X WS 3 2 & TRENE
LB EEBMELTVET,

1. RSA BSOS B X OESIDO 702 T L% ERE X, BAMIZIE, LT & S 251k
PIOESOARERM-TZ 8,4

. | AP W (cn), 05XT 7 AL,
. : L7 7 1 L.

E=1k: (AN BB (deyn), BEEALT 710V,

(5] mOVSLT 7 A

BTF®D (a)~(c) ZFEFT. WAL, ZORRELVFR—- Miiddt k. (KERD 20 R—YD 8.2 i 2570 J 4
@ 1. RSA B 5 DR 5k (FFE1L) ST as T L (rsaout) | OFEITHRESHIIE L. )

ARSA IESDIESLPESTHTOLNEIREROHETIE, KERMOBEERES 2D, C EETHEINTWVEAR
ERAEGNAET IR G E, EUKHETERVWHEELRH S, TIZ T, #Hl6.2 I TRLZLIIZ, M D e FTOR
E|Me %R e— 1 RNORBIHHTEIEEERD, 72720, BT, e— 1 [MOFF% for XTHDIRLZZT TR, ®
W0, RERMEOEEBUZR Y, EULKFHERTERWHEELD S, Z07-OIZ, 1 HOFHEZLIZ, (mod n ) DFHHE%E
T5ZeT, BROHBE/ERIE D KON BRDE, ZOHEEFHUZAETREROHELZ T 0TI L% ERT S
TR BWET,
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(a) TAMHDT =K 7 71 ) 256byte.dat & H\\T, K5 (9929,32399), 5L (9329,32399) TIEL
SEMET 20 0ERE &, (B, (p,q) = (179,181) ZFAVWTHER L 725D TH 5, )

(b) diff AX Y REHWT, USXT7 7 A NVEBHELZT 7 A VH—HT 5 I L 2MERE L,
(c) OBXT7ANERBLET 7 ANVDT 74NV A X% HIRE &,

B 6.31TRU 2 EEBEEZRA L RSA 20 7025 Az R X,
RIZL DR 1 LRI, EEO (a)~(c) 25T, WAL, ZOMEELF— MIide &,
DL 2IZBWVWTER L7702 T LT L, IRD 108D D e DIE 16, 32, 64, 128, 256,

512, 1024, 2048, 4096, 8192 IZxf L, THENOFTUERMZFHIL, Ricxen, Th

277 7T,

(a) FATAURING 2GS 3 1S, RERO 20 A—Y0 828 3£ 70754 O 2. FATUHIER O Y
il OFITNEESHIE L.

(b) Bl 6.3 1R U2k >z, 2 EREAEZALL RSA IS 7025 A (FE 2) OBE, % OFRITUBIZ,
BOFA X e 2L O(logy(e)) o> TV I EHMERL, ZTOMRE L R— MIGlidt k. 2 #EHREL R
AU Te0 7 0056, 7T 2HEEOMRELE T -2 7 71 LDV A XDHRENT, e DIEELLE
HTH, log FHERT LS BHIMART — 22852 2L . 22T, B CED O EETIR, %
HOBE, TAMHDOT—X7 7142 LT 2Mbyte F2ED 7 7 1 L4 2Mbyte.dat DF—X 7 7 A %
22, logliaRTEIORT—R2BEILNTELZRTTHS GIHEKOMEITIKET 3).

. 125 10000 EFTCTOMIZEFET 2EHETRTCRDE 077 LEERE L
AR ORI (a),(b) 2N, LA— Moilide k.

(a) 2 < p< 7816 it FH p OB E AL X,

(b) 2% 1 BHOEKL T2 L, 797 HHOEMOM % REY &

CHIRBFERp L qITHLU. p—1 & ¢—1 DRI L =lem(p—1,¢g—1) 2Kk 2 710
7T LEEEE &, (RERO 11 R=IVIZF U7 HEE Euclid 3 (70 3V XA 5.7) ZHW
TS 228 T, Fal?D 6,7 D707 I LERBRGIERTE S (H16.1 2BI7). )

RE: (p,q) = (131,179) LFE L GEDR/NARKEE L =lem(p — 1,9 — 1) 2K, LF— ikt k.

CEBBUL TR, ged(e, L) =122 1<e< L 272 TITRTOEL e 2RDZ T T T L
2R &,

[ L =10212 &&ELHE, ged(e, L) =1 2D 1 <e < L %7z 3B e IXMMEAGFET 20E2HN, U
A= M ZOEH % MREE &

CBBL L ez U, ed=1(mod L) D 1<d< L %2798 d kDD T0s 7 L
2R &,

M L =10212, e = 9191 EZELHE, ed=1 (mod L) 2 1 <d < L %ili7=38E d 2KkD, LFE—
T Z DAl % fREE &

Jao3Ivy
7TO45 3V DHE

AR ETTR ST IV % FT RS 22 TRSA BSOS - HEEEGFIEELILE2EX
5, ZZTlk CEFBIZBI2EHA int T, 451~ (328w M) 2o TERERS LWL
BT, Tur I I v ol ICHERRHRE 2 EEEOR TS S, £/, LMEREICH
LTI Z ZTIRRIzikbRWwe T 5,
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L ZZTouss IV oEBR, RO 201 kME NG, —DHIE. BE{bT. e e
HWT fo0” &\WD 7 7 A IVZEDEXD T — R % RSA K55 TR 5L L, ZF DRSS %7 goo”
EWVWDTTANHDT 7 ANVICEESHTHE ST 0TI L2l T 528, —DHIE H5{b
T, HEEEAVCVCESIINZT—ZD 7 71 )V7goo” 2SI L. HELDEXDT—
ZIZE L. “hoo” EWS 77 A NVZD T 7 A NMICESHIESA TS L2 ERTEZ
o, Tul S ANELLBELTWVWANE, 2D 77 A foo & hoo B—HT B &%
diff A~ Y RCHERT 5, TZIRULET 71 VZITEKIZZ D,

. WEEALD BRI 5 U TR, foo 80D 77 A UM 5 1N NMEIZT — R 2 HARD . B
FIEUL goo EWVWD T 7 A NICHE S EEFEEZHT, ThiE 7 7 1) foo D EOF % A5 %
THROEL, 735, ZOLE, 1AL MISEY DO L 1DAITHE, TIT, 1N
A MNDTF—=REXFE LUTUHET DT R, TN5%2 005 255 = 28 — 1 £ TOREUE
CLUTHE T 3 Z LTRSS ZITR S,

L UEDoT, EX M IZ0<SM<255 THEhoH, 255 <n=pqg 23 &52E B p,q
BBRINT Z2HEDNDH B,

.bL. n>25550F, S C X 256 DU OB L 25603 H 5 2 akgﬁﬁé
DED, 1NN FDEX M 2EESLT AL 131 P TIEERRTE LR WEBEIZARD,
X C %28 THIZIE 231 A LEOHMEZEZ D BELRDH B,

BIZAE, DB 6.2 I2BWT, X7 “C7 TS 2 8EBUE 67 1%, WE5/LT ex(67) = 288
LIRB, BEUE 288 ZRTITIZ, 21 MBRETH B,

BRI TR ST I v 7R RSE AT TR ST I VO SRETRA D BEBMEOKRE

X (M) 2B ETE0ENDH D, C SIETOELA int 1&, 451 b 328y M) 255
S EEEAIC Y, EOEEIF 23 —1 FTUDNELIFESI Z A TERY, DED, 32
'y hD35 EM1EY NEFGSHICHHT 27205 UADOEHSTHHTES2DIE31 Y
NTH B,

CEE DI EEETEE, Ak eb n? FTOBKMEEZEL SRV, FHETITESEH
Bhd D, KREHIZHET S22, n <25 -1, $hbb, n P15y FANTRETEZSIE
DOEBEZR H51F, n? <230 <231 — 1 Z§§/-T,

D L7DioT, 28 =256 <n <25 —1 Zii/2T LD pg BERNTNWELSESTH S,
e 2 (pg) = (29,31) &35, 20 <29 <250 D 2 <31 <2° THBEMNS,
28 <29 =512<n=pg=2899 <1024 =210 L3, Lih->T, 7077 3IvIDEMN
72 (p,q) DHIE LT (29,31) 2FHTEIENTES, —f. (p,q) = (241,251) £ T 5L,
27 <241 < 22 D 2" < 251 < 2 TH BN 5, 214 < 215 = 32768 < n = pg = 60491 <
65536 = 216 7B, WXIZ, TOT T IV ITOEEKNE (p,q) DL LT (241,251) % F]
M35 Z &3t ciEin,

SRR (pg) = (29,31) ZBIRUAGE. n=pg=2899>29 THEM5 1,31 hDFEX
R BMEE X C 3R 20 FRAVWE KRB TERWHTHS, ZI2TlE. 7o
TIIVIERBIZTE-OIIT—XOEIFNEE Y A TR NS NHREATHRS Z
EEZTWS, —H. 231 bR TEHS, 2O E, BBLTBT T LT 1A
~ DX % G &ﬁ& ST BmEIHEIZ 231 PO EXEEEHTEIICTS, ZD&
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SIZUGE, T a s I LiE BEXDT 7 AUn6 231 MRATT — X &2 LS
5EIICTRL, ZhziEEsX C L LT L, #5bzFrdnil kv,

9. C ERETD fgetc X fputc OB TIX, T—X% 1 N1 NENTUPUET 52 LN TER

W, £IZT, BIRED D21 FAETRHINDE T — X277 A NVDAMDTHES 71
T72UT B#EMT2 LW HENEZ NS, BERFIC DWW TITEANHERD 3.3 fi
%2,
BIZIE, Bl 6.2 1[2BWT, XF “C7 1TSS 2 BHUE 67 (X, BES5{LTex(67) =288 &
b, ZORHUE 288 2R TITIX, 281 NBRETH LM, TNEIRD LS IZHEL, 131
NN THEETE B L5129 5, T74bb, B=256 £ 35, 288 = ¢1 x (256)! +co x (256)°
2723 (c1,c0) = (1,32) D& ¢; 1Z. 255 LFOBEMETH S, LizdioT, THiE 1
NA NTRETE, 283 125957 —R& LTI 1 & 32 2E5XDT7 71 IVIEEFETH
XEWv, BET 581 BEXOT7 740056 1L 32 28 ThHhoe, HOFHEZ L, 288
ZRDIBIT, di(288) = 67 ZEHETIUX X\,

8.2 HEIOIV S A
KEITIE, HETES T AEEHT 512470 5E 10k 5 L Ebhd Ta s AOFETHIERT,

1. RSA 55 DSt (FFEk) B8 Ta s 7 LDFETH
HIEiD 78275 I v OUREMTET - AEE K> TER L7 78 27 5 L DOERTHIZATIZ
T, FER. HEMERLEZTO S S L2V I VTEIETHRONEETFTTITALT
FETsHZ L,
RSA B0 B#% 7025 A rsa.out & HWT, ARG (9920, 32309) ¥ B (9329, 32399)
DORT TOETHZERT, EXT—XDT 74 1V%: foo, BEHAT—XDT 74 V% goo,
BT —XD7 714 )%: hoo T 5,

$
$ cat foo <-—— cat AV Y R TEXT 7 1) foo DNEMED
WEWILLMEETATCHOFUSTATION
$ ./rsa.out -e 9929 32399 foo goo <-—- WiB(LDEST
./rsa.out -e(BS{bA 7 ar), # (9929, 32399),
A7 74N foo, )17 71 goo
$ ./rsa.out -d 9329 32399 goo hoo <--—- HEH{LDELT
./rsa.out -d(H5{bA T av), #E (9329, 32399),
A7 74N goo, 1117 7 1)V hoo

$ diff foo hoo <--- diff IY Y FTT 71 IVHNEZ LK

$ 1s -la | grep oo <—-—-1s IX VKN TIT 74V Y A1 XD
-rw-r--r-- 1 xx faculty 25 4H 11 H 14:27 foo

-IW-r—--r-- 1 xx faculty 50 4H 11 H 14:30 goo

“IW-r--r-- 1 xx faculty 25 4H 11 H 14:31 hoo

$ cat hoo <--- cat IXYVRT, X L7/=7 74 )V hoo DHARHER
WEWILLMEETATCHOFUSTATION

$

2. FATIERIFH DFL D

BONZ, 22002FE0 75 0E2HET S, —2HIE, 2EREMIEZHRALZ RSAKS 702
Z A rsabin.c (52177 7 A V44 rsabin.out), — D HIL, 2 EEREEZEFEH L TWRW RSA B
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BTRT T L rsac (FIT7 74 V4 rsaout) TH D, FHIK. BEMERLZT0 7T 4
BEAVNRANT B THRONIGFETITANTEIFTTASI L,

WIZ, FETRMZERT 272012, e = 16,32, 256,4069, 8192 D F N F 32 K3 5 2B
(e,32399) Z T 5, 772U, T oid, ETEHZNZ7200 DT, ERICER
DETIER W S IZEET 5,

BRABIZ, 7 7 AT A XH) 2M bytes(2 A HNA b)) DF —& 7 74 )b 2Mbyte.dat % FHE
T2, ZOT—XT77ANE, MOSFET0 T I LERUGHMAS A —TE5, BIFIC,
time A~ Y NIZA T ay p 2BELUETHZSRT,

$

$ hostname

red99

$ date

Sat Aug 25 17:53:41 JST 2018

$ 1s -la | grep rsa

-rwxr-xr-x 1 kal03019 staffs 10044 Aug 25 15:23 rsa.out
-ruxr-xr-x 1 kal03019 staffs 7619 Aug 25 15:23 rsal28.out
-rwxr-xr-x 1 kal03019 staffs 10175 Aug 25 15:23 rsabin.out
$ 1s -la | grep 2Mbyte.dat

-rw-r--r-- 1 kal03019 staffs 2097152 Aug 25 15:23 2Mbyte.dat
$ /usr/bin/time -p ./rsa.out -e 16 32399 2Mbyte.dat goo
real 0.44

user 0.40

sys 0.00

$ /usr/bin/time -p ./rsa.out -e 32 32399 2Mbyte.dat goo
real 0.82

user 0.77

sys 0.00

$ /usr/bin/time -p ./rsa.out -e 256 32399 2Mbyte.dat goo
real 6.13

user 6.08

sys 0.00

$ /usr/bin/time -p ./rsa.out -e 4096 32399 2Mbyte.dat goo
real 97.18

user 97.17

sys 0.00

$ /usr/bin/time -p ./rsa.out -e 8192 32399 2Mbyte.dat goo
real 194.12

user 194.11

sys 0.00

$ /usr/bin/time -p ./rsabin.out -e 16 32399 2Mbyte.dat goo
real 0.20

user 0.15

sys 0.00

$ /usr/bin/time -p ./rsabin.out -e 32 32399 2Mbyte.dat goo
real 0.23

user 0.18

sys 0.00

$ /usr/bin/time -p ./rsabin.out -e 256 32399 2Mbyte.dat goo
real 0.30

user 0.25

sys 0.00

$ /usr/bin/time -p ./rsabin.out -e 4096 32399 2Mbyte.dat goo
real 0.39

user 0.35
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sys 0.00

$ /usr/bin/time -p ./rsabin.out -e 8192 32399 2Mbyte.dat goo
real 0.42

user 0.37

sys 0.00

$

man I< > K Ttime I¥ Y REFAXR, 0277 LOFETUHIRFR & LCTa—5 CPU I

(user) DT —XEHMHATEH I L12T 5, LilORRER 1ITRT, ZURMEEFD720DI1T1,
BHEDOT — 22D, TOFEEERDDBEN D S.

1 TR () (7 7 4 VY1 X ) 2M bytes)

Tus bt |e=16|e=32|e=256 | e =4096 | e = 8192
rsa.out 0.40 0.77 6.08 97.17 194.11
rsabin.out 0.15 0.18 0.25 0.35 0.37
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