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Abstract

In this paper, a new concept is proposed: semi-primitive root. The basic theory
system of semi-primal roots is established, and the congruence equations and
propositions of indefinite equations are solved by the theory of semi-primal
roots. The security problem of using the same value to digitally sign multiple
different information in discrete logarithm encryption is solved.
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FLF = 2 AR T TR A B o BoA B 77 R B 2644

1) s A

WP A m=pxq, pMq¥IAREH, IH(p-1Lg-1)=2, W m
FAAEFER, FERm B —DF¥WReg, M/ A FBERR-DEY

i,OSiS@—I, HHE b=1g' (modm), 8 m,g b¥INTF, T ifF A A
FIREMRE, b NHF A WAH. WA, BBER x KA, 4,
(ISxSm—l), s fufg s w7 KO8 [3]

M = W/ B &E%ﬁiﬁﬂl*’l‘%%ﬁzk,lsks%gp(zm), (5 pog ¥R

T5 Hﬂ“ﬂ<m)
3 2
IFtE
a=+g"(modm) Ml c=b"cx(modm).
Wk NEE
a=-g"(modm), MK (a,c,—1) L% As
a=g"(modm), WAL (a,c,1) 14 As
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gk 9 E %

a=-g" (mod m) , MIPKg 5 5 (a,c,O) fB45 A;

a=g"(modm), WKL (a,c,2) 1% A

@ fRas: /P A WEIHSG, Wb =+g' (modm) ITSIL(AI A A

CLEIIE), FHALE 1k

7 hn

B AWE (a,0,-1) ), AR 15

mRb=g (modm)

c(—a)fi Ebkx(—(—gk ))ﬂ E(gi)k x(gk )_t = x(modm)

Wk b=-g' (modm)

(—1)H ca’ = (—I)H (—gi )k x(—gk )ﬂ. = (—1)2(14) x = x(modm)
L AR (a,c,) Ja, RS 7 THE:

AR b=g' (modm)

ca” Ebkx(gk)ii E(g")kx(gk)ii Ex(modm)

R b=—-g' (modm)

—ca”' = —bkx(gk )71‘ = —(—gi )k x(gk )ﬂ. = x(modm)

B AWE (a,c,0) 5, HIRWEH 7315

R b=+g' (modm)

c(—a)_i Ebkx(—(—gk ))ﬂ E(igi )k x(gk )ﬂ = x(modm)
A AWE (a,¢,2) Ja, HIREH 75

R b=+g' (modm)

c(a)fi Ebkx(gk )ﬂ E(igi )k x(gk )ﬂ = x(modm)
PAETHE DR P B RCRIE SR IS x BT H P UM AAN S

8 A BRG] 4, T

e

N g m,b 3R 1 R A B O BRI EL, AN R SCAR HE S ]

2) HrsEs
P A VEB 25 A B R N -

@ Fif 4 mﬁ%fﬂx—/rs@ R

o(m)

czg’(modm),lsr<T (5)
T bc” = g* (modm) 74
(g) =¢' = i— =& =g (modm) (6)
(¢')
X (6) I LR 5045
rd :(x—zc)[mod(p(zm)]
5y

DOI: 10.4236/0alib.1113181

13 Open Access Library Journal


https://doi.org/10.4236/oalib.1113181

Z.Q. Zhou

o(m)
2

d=(x—ic)r’ (mod@j,o <d<
W (c.d) AR ATES B x BI04, B ASE R x M4 (c.d) [
i K 4 P B
@ FEFTAHTTERS B xRS A, A A A b R1%E4
(c,d) FF A (5) Fil (6) AT 4
bt = gig =g (modm)

BN ATFI) m, g,b %54 (c,d ) FE B x EERAEFRI R b°c? = g* (modm)
B, BRI BLAIEE R x RE P A.

TATVENTE - A% R Eh AR B TR S B F5OnT 0 R A W FH SRAR A5 J2 55 R4
TG, HILNHS A ARHE—ANME r XA FEBEE X M x,
(xl =X, (mod(p—l))) FEINZE 4, BN, FERHBER R RS . (4]

T ASE FH 21 S AR I TR 1 ) 8 SO Ok AR 2 Fnd p 28 4 i, P A ]
FF—ME r 2 ARG x,x,, -, x, FIEEE L AT B, X
T

d,

-t s .

d,

iy ma?2) .

Mk ¢, =g =c,(modm),(1<¢,c, <m—1)
WU E (7)-(8) FT 1%

r(d,—d,)=x —x, (mod@] )

o 20 2D o g ekt = pg R
WIRAEM[], FTLRAR(O)T 10 r S VSLIRAER, (I, AN 4t %
AT B 3,0, I S (R A0, AR s R
T P B K SR S R 28 4 B £138

9. 548

O(m) FmPTA/INT m B ER A, R(m) FomITE /N m KERZ
Hlo
N p(n) B n Z LS ETR . o(m) RT m IR R EL
FEAE:
1) W p>3,p=—1(mod4) NEE, m=p,2p. N
Q(m)E,u((p(m))x(p—l)(modm).
2) W p23NEH, p=-1(mod4),r>2,m=p",2p", M
¢(m)
p

O(m)=—u(p-1)x (modm).

DOI: 10.4236/0alib.1113181

14 Open Access Library Journal


https://doi.org/10.4236/oalib.1113181

Z.Q. Zhou

3)a) W p,g NEHRE, a, B NARE, (p-lLg-1)=2, k22.
m=3,6,2" p*xq” 2p* xq”.
b) W p NEHRE o NERE.
m=4p®,
)
0(m)==s(p(m))(modm).

4) AEFRT 1 1 H RE m #OA T )RR 2
O(m)+R(m)=0(modm).

PLEigEAR, BEEAIER] m = 5000 .

10. &5RiE

WS AT LU e 77 76 2 JEURR 0 H H 7 72 SRR 0 S P Bk,
PP 2p g FI2* (k> 2) BSAELE L AR, e TR A AL AR, 7 Bh i oA
FE 40 M0 JE M TR AR B SRR AR S M, (AR, — i
4 SRS FEA 7 T MO SLFE, O 3 0 TR 4
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Appendix (Abstract and Keywords in Chinese)
FEREERRE

BE: SCPIRM TSRS PR L R EAR R A IR R R I
P BEAR AR AR (7] 2 7 REATIE AN S J5 RE (il A ek 1 8 B0 50 n  ied F
[ —AMELXT 22N ANF 45 B AT H0 T 28 44 10 2 A )

REEw: LR, WEARTTRE, IEMIAE TR, nE ST, FE
E78 5
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