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Abstract: The linear approximations of simplified Trivium with the initialization of 288 clocks (2-round Trivium) was
studied. An algorithm was designed to search optimal linear approximations. Moreover, a method was presented to
conduct alinear approximation of 2-round Trivium by approximating the first round equation which involved the key bits,
1V bits and the first keystream bit with a nonlinear equation. Based on this method, 16 linear approximations with the
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same bias were found using proposed algorithm. Furthermore, multiple linear cryptanalysis was made on

2-round Trivium. The result shows that it can approach the same success rate with 2®  chosen IVs, that is to say, the

of that in Turan’s scheme.

1
1916

data complexity is

Key words: stream ciphers, Trivium, mutiple linear cryptanalysis, linear approximation

1 3|18

FH Canniare 1 Preneel T+ 2005 £F 15111 Trivium
BT 2004 SRR 51 2805l B 28 ik 348 RO b v
VR, ZSNETE RS, BRI 24
TR PR RS R LT S . IR, Trivium 7E R A 2
%ﬂ?)t'?li?f” ?29@3‘5, ’%Jer‘ Trivium (2 Aoy T —

E HJ%JFXT Trivium EI’JEE Iﬁﬂfﬁ/iﬁ@é PE I
i XrHed . REGE WEhXd. ShB
AR B N4 . Maximov F1 Biryukovi@ 7E 2007
PR T Triviom AR 7, BRI E AR

{&EIHEA: 2015-12-16

IiS HER: 2015-06-25;
E&WmH: F

FJE R 205, Horp, WAL ¢ R IE T RRAME
R JE, 2009 4, Dinur A1 ShamirlBEF 5 #1746 10 56 %1
N 767 ANEFER R Trivium 320 T 37205 Bk,
Wi it E 24 o 2% . 2010 4E, Stankovskil4xf
WIGALEC N 1078 /N BRI A4k AR Trivium 34T
TR Md, BRI E RN 2% 2011 4,
Hu Z 8@ R HREA M T2, 3 T — e
TR B AR SRR A R AT R v, e
ey E NI ) AL B, BE U B Trivium 72 3 58
THIMEES M, 5 Hojsik &5 i i R i 5 kL0, %45
A GBI, 2014 45, Avijit FHEH T
—PpilE s ik, 7E B 147 bit JR 4G % B A

SRR AR E s =R &I H (No.KJ13-009)

Foundation Item: The Foundation of Science and Technology on Information Assurance Laboratory (No.KJ-13-009)

2016108-1



- 186 - WS

2Ok %37

236 bit # iR H AR MM T, Bl TR R % %
& 2%% . Prakash S5 ESCHR[8] P 4m th T — T kA
R I 2 7 H R B AR, BAT R 1 3E A
Turan SR Trivium fI#Ia6 05 $od 1152 4
I B ARy 288 A, 1381 1 —MRILATRRAS C(RP
2% Trivium), FERMESHPIRME T, KB 7%
PRRA ) — M 22 09 275 2 AT AU, AT AT BA
X HAAT PR F S M. AR b, B AR
N — A 22 2 A MEIEIE, BT 2AME
A Ee, SR 7 BRI RE, AR oK
Hitr 2 &MEwm i, FREDL, FHEEERE n A
R 22 O AR AASK, - 22 2t i o A Pl 7 B0 4
A AP E B % » HIG S A

(RFEARAS SR T 72 58 B AR 1V
T B 2P R A 2R L SR B, HRSE
SAREI T 3 MRZEN 27 MAPEERIR, (R H T
BRI, RREHEIT 2 AP B o b7 . [ 202
B 2 46 Trivium SR MR, 2T 1
A S 27 LR PEE SRR 8 Al 27 [ 2k
PEIEAAS, 2 4 P T 43 b 7 25 5 i
iﬁm%%,ﬂ%%Wﬁﬁﬁﬂ%iﬁmm

AXMERAIFRRER R, MUEZH 25
Trivium ZeMEIT A, AT FEAERXT 2 %8 Trivium 24T
Z VR TR T B AR B, B AR
WF 258 D EREMISHEHAZMGT, EIHERR
FEZE PRI LIRS T R 2 N 2722 2R PR Al
s 2) X 2% Trivium BIEE 15056 T %4, WItRik
Ir) £ R 25 B L AR ) R Ul AR R R E i, R T
2 % Trivium 1] 16 /Mg 28 2722 2k i el X

2 EAhEmR

EX 18 FRP{X:X=0)-05ZHEH A&
X B2, FRP{x: f(x)=0})—0.5 R % f(x) i)
WZE. & () g(x) MR ZEN e, WIFREREL f(x) LA
ZE & @I g(X) -

SIEE 10 HERSIEE, % X, X, L X 2 F, I
K MHOTBENIA R, & (1<<i <K) R X, MRz, ¢
KRB EE X, X, 0L @X, Wz, Ml

k
k-1
=2 Hgi o
1

SIEE 209 RfEfSHEITE . W f(X) 52 n oo

IREHL AR S (@) EMax{ [ S (@) | 0 B}
AN S, (@) >0, a®w X A f(x) 1R
I, M S, (0)<0lf, 1@ X N f(X) KEREN
ST,

SIFE3MA FF()=XxBXBL DX D X X, D
X aXa DL @ X o Koo g N K+ 2t TG A IR BR AL,
we R, ox=x ®L ®x (,<i,<L <i;) . W}
o#08{L2L Kk} & {i,,i,,L i}, WS (0)=0.
WR{L2L k< {ini,L i) M Sy (@) = (D2,
K, sHIXN@ox T EA Xy OXeon @
Xeoon1%eron (L N<t) FERAIAEL

3  Trivium BEimiA

Trivium 5095 45 K B 3 A8 AL 25 17 85 14 7 »
ZH N 93, 84 Il 111, ¥ K =(k,L ,Kg) -
IV = (v, L ,ivi) 730 287 S 1) B A A 46 4k 1)
. Trivium EIEYIIR Y B e Joks 80 bit (12540 K
H180 bit (IAIEAIL & IV EA R 3 M 297 28 N
HARESF, BRAEHT A N: (s,L,s) «
(kL ky,OL ,0), 84 A AT R H: (L,
So7) < (iv,L ,ivg, 0L ,0) , 111 2% A5 25 7 oM
(Syesl +Sug) < (OL ,0,L170) , SR)5IB4T 2 I A= Ak
B, 2 Ax 288 AN B, I BEAN G HH B A B
R, FOR 3ANAAEaAnAS, Bty Trivium (19 3
MRA (S,L |, Syg) o Trivium FIEB A B B 1 5
LRGP BRI, R DR i 2 R
(z,L ,2,)» BONFHFAIRE (S,L ,S,e) IR
M, SRR

D) fori=1toM do

2) L3¢ S99, 9977 DSy DS

3 L SD%%, 008y

4 <S5 @757 9 87, O S

5 LSy PSgSy DS DSy

6 (sL.se) (LSl .sy);

7) (Sl 1877) < (L L 1Si%);

8)  (Szal 1Sme) < (LSl 1 Si);

9) endfor

BP0 Y, g Trivium LT LU 1ER B
BFFxF >F(i=L2L ) %Es, Hf, F2
FH K bit K Ty bit IV AERER | AN 8H LA 7 R 4L,

2016108-2



55 6 31

RS fALAR Trivium S 28 MR 5 - 187

k

IR T F B MREN e > 2 2 LML,
WM ERD 72 Ik, W—E T UAS 2% K 11 1 bit
=L SCHR[O~12) I FEAE : t Trivium BB T2
LM R A3 HTI AT DL AR B BAG o 4 S —
FE R n %8, il A dl s, m&
23 Trivium FE— AT (K, V)RR LU RR A 26
PRI, w22 nl A HER 5| BER 15 . 2 %8 Trivium
FIWIia LA ECh 288 N Bh,  SCHR[O~11] 3 BT FR 2
By 144 A BEME N — R T 2 %€ Trivium; 3¢
BRAZDEIEATIFRANEE, 4 BB 55— 0T e/
0 141, 154 K504 2 % Trivium,
4 TARER

X258 W B RD SvE, 26 1 55 Rt 43 BT 1) 50 B
B E K Lrin . 55 2 % Trivium, — %
P HE e B e R R AT etk aE T, AR E K
riEIn A A, BREENE T,
He b, WA DU XS 1SR B RO W 2 1
el XTE 2 s R&MEE I, AR
L AF) 2 8 Trivium (IR MEE R, X2 A
AR,

w(s(®),s(2),L ,5(288)) Firtfi AMEd Trivium
I EIRAS, B Trivium 835, % 0% 80 I Lugs
2 = 55(60) DS (V) DS (102 D S(177) D S55(243) @
S(288) , 1535 2 KT (S, (Q,L |, 5.,(288)) 1)
PRACRIE
Z= 5_L44(6) ® S (33) ® Siua (57) ® Sius (84) ® Siua (96) ®

S (99)® 5, (111) ©5,,(129) @5, (144) @

Sus (150) @5, (162) © 5, (165) D 53, (186) @

S (192) @5, (210)®s,,(231) ©5,,(237) @

S1s (252) © 5,4, (16) 84, (17) @ 544 (31) 54 (32) @

Sige (82) 544 (83) @54, (97) 5.1, (98) ©

Sus (142) 8, (143) @ 5, (163) 5, (164)@

S (208)s,,(209) @5, (235)s,,(236) (1)

FH AR 2k — Vi 3
2, =54 (6) ©54(33) D5, (57) @5, (84) @5, (%) ®

S (99)® 5,4 (112) @5, (129) @5, (144) @

Sy (150) @ 5, (162) @ 51, (165) @ 51, (186) ©

5.4 (192) ©5,,,(210)®55,,,(231) © 5,,(237) ®

S14 (252) © 5,,,(82) 5., (83) 2

EIT (D). QLM ZE p AL, EERA ()M
B — AR A B ASLH), RHERGIE, p =2
(27" =2". B8, FUTHQ), UWE2° Bz
Rt =kl 7 A, kB NEE 1 i
AR AU R ZE RN - Q) ANAAIRE
BT 7 KT (s (1) L L5, (288)) et H
1, §(i)=0(8l<i<93), 5(i)=1286<i<283).
2z =N KT 5 () (1<i<80,HU<i<173)—4
ZReRE, 22 A=K, 58 AR, 25 M
eI, 5 P 1~ B 3, AT ARLETL RN
TR 2 % Trivium ek 2 il
2=1+5(3) ©(6) ©5(15) @ 5,(21) ©5(27)
$(30)©(39) @5 (54) ©5(57) 9 5,(67)
$(68)©5,(69)©5(72)95(%) ©5(9) @
$(114)©5,(117) ©5,(123) @ 5, (126) @ 5, (132) @
$(138) @ 5 (144) ® 5, (165) @ 5, (172) €)
T HEAR 5 B, 3X(3) 1 30 (2) 3& ik i i % N
p, = 2°(0.25)° (0.375)” ~ 2%,
i aN()~3(3), HHER T EEAG 2 (3) ML

fiZEN p=2pp,=2"" <2’% =2, o, K| N
BT K HURE . R IX AN 2K/, 0T SEBR 2k
PRI RS BRI, T LU i PR R % B K
RNV 38K ML i 2, XS T3 4% IV Beatioke
BRI, %0, ={i|k =0,1<i <80} R NE
AL A, O, ={iliv =0,1<i <80} F/ N
EI IV LREA. O]+ |Oy| 2 HIFR O . O
FIRBL. Ny n ZRIFOREE O« O JFAL TR
RM I =R BRI, s K
()L I i 2 A

p=2pp,=2-2°.2""™*(0.25)" (0.375)™

=(05)""*(0.75)" @)

B, TEE O MO, 2FMFZE p RN,
FITEL, ARHE — € RITHERE#% O, A0, 13 B e fE Lk
PR AR ATAT K. g A 5 2 26 1 48
AL EIL P

BOR 1 MREELRIEIT UL

VIt O F1O,, N4

WA HEEMOMEN,, O BN, -

stepl  WIgafk ROVAER, Siit — IR =R
ISR, 23 3E A Ny, N, o

S
@

2016108-3



- 188 - WS

2Ok %37

step2  GRiTARGMETREAN LURR T P05 BB kI
=IO, e An,n,, e = (05)M™ .
.75, Hrh, 1<i <808 94<i<173, ¢ &
Bl RMERS, BRI FAAR:

5 Rl =1, 50 R LR, HHIEA O, ,
HWFENO, 5

PR =145 R AN, BN, 4
FANO» BIMHFENO, -

step3 A AR O, F10O,, HEHTHERIAA:

WO | < Ny » [0 |< Ny, » N[ stepl;

WO =N » [Oy|< Ny » NIfE LR
edE, IR IE stepl;

WAR[O]<Ng» [Oy|=Ny » WfF IR ER IV
L, IR [A| stepl;

RO =Ng» [Oy|=Ny » Hiith (0,0 ) -

Rl 1 FEERE LI RBIM RN 0, K(3)

FROL IR ZE p k.
MERR % {ini,L i} =0 UO,, , Hr, i, (1<
j < 20) Ko ] MR BIMELEE. ARIEEE 1,
Rt e <g o Hik1 %ﬂﬂﬁ%iﬁﬂ%
KU A R IBE AFTMHHR, P LR ¥4
{iipL iy} BEHTFERE G, AKX (4), K (3)
CLE K22 & = 276, BT, DR e R R kIR
eh=t.
WIAN, =10,N,, =10, Stz KT s ()I<i <
80,94 <i <173) [y B Rk AT 5L 1,435
O, =14,13,19,38,40, 44, 46,58, 64, 65}
O, =1{10,13,25,31,34,37,50,55,56, 70}
TEXHEk—kis k19 k38 k_k_ _k58_
Ky =k =0, iV =iV, =iV =1V =iVy, =iV, = iV, =
iVgs = iVgg =iVy =0, MR z B xia, AA
LN EIS2ETE I
2,=1+5(3)©5(6) ®5,(15)®5(21) ©5,(27) @
$(30)®5,(39) ®5,(54) ©5,(57) ©5,(67) @
$(68)®5,(69) ®5(72) ©5,(9) ©5,(%)®
$(114) @ 5,(117) @ 5, (123) @ 5,(126) @
$(132) @ 5,(138) @ 5,(144) @ 5, (165) @ 5, (171) @
(
(
(

<L =¢
120

$(7)%(8)©%(22)5(23)©5,(34)5,(35) @
$(160)s,(161) @5,(52) 5, (53) ©5,(67) 5, (68) ©
$(16)8(17) ©5,(25)5,(26) ©5,(28)5,(29) ®

$(49)%(50) @ 5,(61)5,(62)  %,(151) %, (152) @
$(70)%(71) @ 5,(154)s, (155) @
% (166)s,(167) @ 5, (134) s, (146, (147)  (5)

X E) T BN AL THCREAN AL, 7 24
ANEAET, 154> kI, 1A=L ARAAT(E),
EQ(S)EBZTLEI@{)%?%U p~ 2. 2—8 . 2—16.42 — 2723.42 , Hﬂ
Eid oyt ar w2 (6) Bl e 22 i K 2 %2 Trivium 25
P BRI 2
2 =1+ Kk ks @ ks DKy DKy, D Kyy DKy DK, @

Ky, ® ks, kg D Kyy DK, D iV, Div; iV, @

IV, @iV @iV, iV @iV, Divy, vy, Divyg (6)

A EEMILESE 5 10 bit 25440 10 bit IV A%
FIRTER TN, i BER R T RN 272 s e Lk
AR XS TR H bR, BATARSCS H
%% 1, I N, =10,N,, =10, fRAEgEEr it
DU 22 272 jisr. R TR @) M 2 A4 it =
F1Eir (1), FTLMSRIZ AR 2 % Trivium 28
PRI, PR M R ok H =)k
LRPET, BRI AR () AR TG IR, HAE Z
F5)(1<i<80,MU<i<I173) MM KEALA
BURIRBR B D AR LRI 22 2R 1 2505 7 BT 225K
B2 B AR LR, TR e % H K A%
(I EL A A R M R B B, A A, EEIV Y,
R LWRF R EEMFM B B, XFRES IV Xtk
25T, BT AR AL MR iR
(1), AT HE 1, 4 O, ={4,1319,38,40,44,
46,58,64,65 , A N, =10,N,, =10, {N#EZ IV,
RENT 16 MmZEN 222 =, BRI R
WK LR 211X 16 NPT LRI %S 2% Trivium
BT Z NS AT, BARGNE T WCHR[10] .

RNTHERR, S ids

R=54(6) 541 (33) © 944 (57) © 5, (84) ©
S (96) @5, (99)® s, (111) @5, (129)®
Sue (144) @5, (150) @ 5, (162) &
S (165)® s, (186) ®5,,(192) @ S,
(210)® s, (231) @ 5,,,(237) @ 5, (252)

F=10k @k O ks @k, Dk, Dky Dkyy @
k54<-9k57(-Bk67(-BkGSC-Dk(SQ@kD(-BiVISGB
IV @iV, @iV, @iV, @iV @iV, Dive, @
IVyg @iV iV iV @iV, iV

2016108-4



%64 LT

fALAR Trivium SR AEE ITRT 7L

- 189

E, ={k =0[i =4,13,19,38,40,44, 46,58, 64,65/

E, = {iv, =0Ji =10,13,25,31,37,50,55,56, 70}

E=E UE,

Fi4h, EIEBHEA (|0, ||Oy [)=(10,8) » TEF 1
ffokE 1, 4 E, ={iv, =0li = 25,31,37,50,55,56, 70} ,
W 1 16 A2t el i f 22 2 2729 53k
EX%JL$;-<7'3(|OK| |Oy])=(1013) , 7E# 1 ¥y HEmf L,

L v =ivg = iv,; =0, IEE 1 16 MR EIT Bl

i 22 27204
AR LR N By =141, 158 7 KT

(sua(D).L 15, (288)) IR HRE AT

4= S_L4l(3) C—BS_L41(3O) @%41( )@3.41( )®§41(81) ®
S (93)@ 5, (96) @ 5, (108) @ 5, (126) @
5, (141) @5, (147) @5, (159) @5, (162) ©

(

(
W(171) @5, (183)®s,,,(189) D s,,, (207) ®
1(228)@s,,(234)@s,,(249) ® 5, (205)
(
(
(

0o

(
S41(206) ® 5, (94) 54, (95) @51 (13) 5.4, (14) @
S41(28) 5.1 (29) @5, (232) 5,1 (233) @ 5,1 (139)

HAEZE —

Z = 3.41(3) ® %41(30) ® %41(54) ® %41(66) ®

S (81) © 5,1 (93)® 5, (96) @ 5, (108) @

S, (126) ®5,, (141) ©5,,(147) ®

S (159) @5, (162) ©5,,(171) ©
S, (183)®s,,(189) ®5,,(207) ®
S (228) @5, (234) @5, (249) ®

S1(91) 84 (92) (8

iz p=2"@iEN(7). #—H1H2 2z KT
5 ()(1<1<80,94<i <173) R MHEIARX, 35
5E 10 bit B4R 10 bit IV MR T, Wiz
KPATEIE L, Bk =k =Ky = Ky =K, =K, =

k58=k64=k66=k67 0, IV10 _|V13 = IV25 |V31_ IV34
IV, = iV = Vi =iV =iV, =0, EFITFHFIAN,
A 23 AR, 14 S TIRI, 1A =IRIG

7, =1+5(3)

$(

D5 (6)@s(15)@s (21) @5, (27)®
30)@5,(39) 05, (54) 0, (57) 0 5,(68) ©
69)® 5, (72) @ 5,(96) ©5,(99) @ 5,(114) @

S (
S.1(140) @5, (160) 5,,, (161)® 51, (79) 5,1 (80) @ $(117) @5, (123) @ 5, (126) @ 5, (132) @
S (91) 81 (92) (7) 5(138) @ 5, (144) @ 5, (165) @ 5, (171) @
*1 ti=144 B 2, B9 16 MREH 2722 L HIL I

5 L ARgiini@in X FR7E E I LR z, INE NI
z=R®s,,(82)s,,(83) E,ivy, =0 Z=F @iV, Divy, Divg
7z =R®s,,(82)s,(83)®s,, (163) E,ivy, =0 2 =F Oky, Div, iV, Divyy Divg
7 =R®s,,(82)s,(83)®s,, (164) E,ivy, =0 Z=F @ ky, @Ky, DV @iV, D iV D ivigg
z =R®s,,(82)s,,(83)®s,,(32) E,iv; =0 2, =F @Ky
z=R®s,,(82)s,(83)®@s, (163) @5, (32) E,iv; =0 2 =F @k @k, Div,
z=R®s,,(82)s,(83)®@s, (164) @5, (32) E,iv; =0 2 =F @Ky, @Ky DKy, Divg
z=R®s,, (163)s,,(88)@s,,(82) E,ivy, =0 2 =F @K, @iV, @iV, @iV
z=R®s,, (163)s,,(88)@s,, (83) E,ivy, =0 2 =F @K, ®ivy ®ivy Divg
z=R®s,, (163)s,,(88) @5, (163)@s,, (83) E,ivy, =0 2=F @K ®Ky iV, ®ivy,; ®ivy Divgg
7z =R®s,,(163)s,,(88)®s,, (163)@s,, (82) E,ivy, =0 2=F Ok @Ky ®iV, ®iv,, ®ivy @iV
z =R@®s,, (163)s,,(88)@s,, (83) @5, (32) E,iv;, =0 2z =F @k Dk,
z =R@®s,, (163)s,,(88)@s,, (82)@s,, (32) E,iv;, =0 z=F®k, ®k,
z =R@®s,, (163)s,,(88)@s,, (163) @5, (82) @5, (32) E,iv;, =0 z=F®k, ®k,, Dk ®iv,
z =R@®s,, (163)s,,(88)@s,, (163) @5, (83) @5, (32) E,ivs, =0 2 =F @k, Dk, @k, Div,
z =R@®s, (164)s,,(88)@s,, (164) @5, (83) @5, (32) E,ivs, =0 2, =F @k, D ky, @ kys Dk, Div
z =R®s,, (164)s,,(88)@s,, (164) @5, (82) @5, (32) E,ivs, =0 2 =F @k, ® Ky, ®ky @ kg, ®iv

2016108-5



+ 190 - WS

2Ok %37

®5(22)%(23) ©5,(34)%,(35) @
)©5(52)%(53)©%(16)%,(17)®

(26)® 5,(28)5,(20) ®5,(49)5,(50) @

(62) @ s,(151) 5, (152) @ 5, (70)

s (154) s, (155) @ s, (166) 5, (167) @
%(134)5,(146) s, (147) )
RO LM% p, = 22 @R (8), (8 LM%

p=2" R (7). BHHER T AT 15 (10) DA 22

p=2p,p, =22 WL,

2 =1+k®k; Dk, Dk, Dk,, Dk, Dk, Dk, &
k, @k, ©ky, @k, Sk, ®iv, ®iv, Biv, @

IV, @iV, Divy, @ivy, @iv, @ivy Div,, Div, (10)
F(L0) BRI A e 2811 2 $& Trivium 28 M Bl
FAUF 1, =144 0, FIHZADAFERIAELPE =K

XZEEA(7), HH T 6 MwZEHN 222 L ItEin

A, R 2 ffon. Sl it S .

R=s,(3)®s,(30)®s,(54)®s,(66)®
S..(81) ®5s,,(93)®s,,(96)® s, (108) ®
5.4(126) ©5,,(141) @5, (147) @5, (159) @
S..(162)® s, (171) @ s, (183) @5, (189) ®
S (207) ® %41(228) D S0 (234) D Su (249)

F=10k, @k @k Dk, Dk, Dk, Dk, Dk, ©
K, D Ks; @ ks D Kgg DKy, Div, Div, D iV, @
IVy @iV, @iVyy @iV, @iV Divoy @iV, @
Vg, @iV @iV, Divig

E, ={k =0Ji =4,13,19,38,40,44, 46,58, 64,65}

E,= {ivi =0i =10,13,25,31,37,50,55,56, 70}

E=E UE,

XFEERR 1 ANER 2 KB, it =141 143 21 6 4>
7R 2722 PRI L TR E Y, = 144 B H B
IXRIFEL L, =144 1F, F iR J7vExE 2 % Trivium (1)
LRVEEIE R A S Y =141 % AXHEE S OEH
I g BT L 3 FTR.

=2 ti=141 Ff z: B9 6 NI
1A tEiz i G T8 E N E I LR z, 2 ALl
7, =R®s, (91)s,,(92) E,iv, =0 2 =F ®iv, @iv,, Divy
21:R(_D%Al(gl)%n(gz)@%n(so) E'iv34=0 21=F®kﬂ®ivz3®iv38®i\/68
7 =R®s, (91)s,(92)®s, (79) E,iv,, =0 2 =F Ok, ®iv,, ®ivy, Divgg
21:R®5141(91)5141(92)®%41(29) E'iV67=O 21=F®k26
Zl: R@SMI(QJ.)SM(QZ)@5141(80)@5“1(29) E'iV67 =O le F @k8®k26
ZL= R®Sm(9l)sm(92)®3141(79)@5141(29) E'iV67 :O 21: F ®k20®k26®k62@ivs
=3 LERIILE
(locllow]) Jivk T2z LR LR AL i LRI T %
Hk[12] 272 1 258 97.77%
(10,8)
Ve 2542 16 24684 97.77%
SCHR[9] 273 1 262 97.77%
SCHR[10] 23 2 A 97.77%
(10,10) SCHR[22] 2% 1 250 97.77%
Hk[12] 2% 8 257 97.77%
AL %42 16 24284 97.77%
SCHA[10] 273 2 A 97.77%
(10,13) HR[11] 272 1 s 97.77%
K 22042 16 %84 97.77%
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