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Abstract: Two different encryption schemes and Lagrange polynomial were used to construct a resplittable threshold
multi-broker proxy re-encryption scheme on the lattice, namely the encryption in the ciphertext input and output side was
different from the encryption in the re-encryption side which make the bound of noise was more relaxed. Threshold multi

proxy not only ensure the safety of re-encryption key, but also ensure re-encryption scheme can still work even if the in-

dividual proxy could not provide normal services. The scheme is proven IND-UniRTPRE-CPA secure.
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iRTPRE-CPA %241,

WERR FHEa Rk, Hrh, be{0,1} .

RealPK, : XML 5 Exprtome=c™ (k) A
7o {882 H 2 BT (ekyoeky ) = (Byocq) - JE7TT,
by=As,+x,, c,=Aty+y,,8,,t, <X X,V < X" o
e T TR e {0,1) FOBE S A T

D WHEb=0, &l er ez,

2) A b=1, W& cAte(elTA+e2,<e1,c0>+e3+

L%Ju), H, e e,y e,

MR 67 e (0,1} e i .

FakePK, : (55 HAR I A, H ¢f < 27 2k
R e, , PFFIH ¢; » W1lA RealPK, V15 H bR
X, H4pE RealPK, A,

PURAEIZ 2 Mk, ShikE AN TR e,
Fr A2 LWE,,, Bk T, H ¢ = ¢ o B0
RealPK, = FakePK, . fifH leftover hash 75|EE A%
FakePK, =, FakePK, . ¢ 1, #ELWE, T,
RealPK =, RealPK, -

Rl 5 fELWE,  WHREF, L&
OB E AR B E % 7 R 7RO\ R
IND-UniRTPRE-CPA ‘%41,

IERR FIEW Rk, e, be {01},

Game’ : JXANIPH 5 Expr N UnPRECPAL () A
B FBRATIL ek, ok, ) = (Byoc, ) » S, B, = s, +
s
P 9 {(ekoek )] ={(be)), b=

As, 4%, ¢, = At +y,. PREE M 0 5
JI P e [H I ¢ =1 AN [R) P4 28 75 25 AL 1
ikt ke [u] s BRI £ —1 AT A5 3 S0RE H
pett, . kelu] . PR PIEBTR pe 0,1} %5
SCHI TR

D WRb=0, BMHlct 2",

2) W b=1, BH ct (¢ A+e,(e,b)+

nq,x

Xy, Co = Aty + ,,80,t, — X' X0 Vo < X" o
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EjS4 o538 &

e, +[%Jﬂ), Hrh, ey e,y e;— -

T b (0,13 545 1 H ) .

Game; : Bl 73l H— 4L BEATECRAR £ -1
AR AREE T IR I orky, ke [u] s IF
JFH 3 41 BE ML 7] Game)) T 55 AF W [ 5 o 2% %85 5S¢
Ty pett, o HAx 5 Game) H1[.

KAtk AEBENLIYS, 75 H leftover hash 5| n]
%1 Game,, =, Game; -

Game; : M by « 22 A0 by, AR5 Game)
GERC

PROARREE AN ERAH s, FTLIAELWE
11b, =, by « fELWE, B K, Game] = Game; .

&5, BN AE LWE, ¥~ WA
Game; =, Game, . Z5 |2, 1%l Game) =, Game, -

E® 3 ELWE,, Wl E, LRIRE
AR AR a7 SEAE AN/ T2 IND- Un-
iRTPRE-CPA ‘%421,

WERA P 4 R S ISR IR .

5 #HRiE

AR N2 AE = B 1 I A s AR
o TTBR 2 AR AR 5 7 ZAEA HARIEA
WSS WA RS BEAR S I, ORAIE T = i L=
2RI IERAYE . AR SCAERS FAGARBEE N 5 v)
TR PR T RS S G, fis— AT E R 1
I TR 2 ARSI E N 7 %6, FFUE% T R4
LWE {4 N #& IND-UniRTPRE-CPA % 4x[¥].
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