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ABSTRACT

The public key cryptosystem is represented by RSA based on the difficulty of integer factorization
and ElGamal cryptosystem based on the intractability of the discrete logarithm problem in a cyclic

group G. The index-calculus algorithm for discrete logarithms in GF{(g”)" requires an polynomial
factorization. The Niederreiter recently developed deterministic facorization algorithm for polynomial over

GF(g™). In this paper we implemented the arithmetic of finite field with c-language and give an

implementation of the Niederreiter's algorithm over GF (2") using normal bases.
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M2

zze dader edd Erigie A
2 1976\ Diffie 9 Hellmane] 2)3}] 3-747)
stawe] Aokl ol F, AHFAL] AUE ol
shed gE e o4 i FUH R Y. 5
3 A SAdstep Fadsted FoH] o
A2 20 ZAH R Aok TN dE
Mo oJursk 4 (one way function)o] TAE
X3 glom RSA9 ElGamal ¢tEH o2 di
"k RSAE £ 59 2SRl o33l
ulelg Fagle ¢Eye]a ElGamal otEi2
%8 (cyclic groups)<] o) Akl >(discrete
fogarithm) FAj2] ojeigof AT sFadelct.
ElGamal ¢}5 9 <82 Z, 94 GF(¢")'7t
Fg Abgdg. =g eFA 3 (Elliptic
curve  cryptosystem)2 1985  Kobliz[2]}
Miller{7]ell 9]&}o] 7}z Hxpxiez Agd A
o7 f@A GF(g") sl el g =
A7) olAt)g FAQ ol Fol wiEE ¥
otzdelct. A GF(2ME +AsH] Hst
o] GF(2)x]o} 9l n ze] 7jefcisiafo] 4
88t3, 28z o] ANEAE Fu= Y REA
ol Wil o g otedAl index-calculus Y B Holl =
t}aiale] Qe FAo) P86
]9} zto] H Fol ¢uta} Hadp FTHA
2ol A]e] chapalel algiael 7iokeiaialel AA
25 2038 TAR ArEa 9oy wg
g A F shtR, o] EAE Fe
% n8]&e Berlekamp® ¥z F(3.4]2
xsg e, 3o Niederreiter?
ot} Z(8,9)el A=t Characteristice]
29) Ha4 994 E Niederreiter?
gye]Ee] of AgHelct {AL] el ¥
74A) whie] glon} dlEAel Ao chaAl7) A (
polynomial basis) &=t H71H
(normal basis) E&e] F2 A4},
283 Niederreiter® dzelEHd

GF(2"[ 1A wI¥4Al (M) = W &
ol 43k AL o] whAAlL AFIIAE b4t
Az AgwAAeR JA HET & dut
A7) A & Abgsted e TR oljieh

o] EFdlAEe AW7H (normal basis)F
o] 43t H8 A dAS C-alojR 83,
)AL o]&3 Niederreitere ¥3e&&
Zjabo g f3HA $ oA o] o}akAlql a3
otvelEa P AAE AR

. Ao B

pe &%, g=p", ne Z 2 g2 oA
o Y22 e fFHAE GF(Q 2 34 GF(a)
= ged el FHY F Qdoh

Ax) € ZJ[x] ( GF(p)x] )& nAhe|
monjc? 7)eke}habA o)} 381
GF(q) = Z[x1/(Ax)) .

=

GF(g) = {ag+ ayx+ -+ a,_x" la, s GF(p)}
olck, ¥ Aa) = 0 = 34

GF(Q) = {ao+a1a+'~'+an,1a"ﬂ I aiEZp}
9} o] BAY 4 qich. o9} o] s E A
£ oA AE AHEE EdHolet Fr.

491 GF(2™9) RyAY
B = (a & o, «—, & Y+ GF©®

slelld dA5HY of BE  GF2MH9 AF7TA(
normal basis) @ g,

4 GF2Mel 94 x, y& AW71A BE
Apgsho] vhehiR e 2t

x = a@a + ad + o+ an_lazm,
a; € GF(2)
y = ba + blaf2 + e+ bn_1a2ﬂ,

b; € GF(2)



GFQ2"Y) $]ollAle] thara] aldita) 5

olu x& AFeA o = o 0|4l

n
= Agqatad+-+a,- &8 )

e

= ala®+ (a4 + ai_l(aZH)z

n-1

= a,a+t aoaz+---+an“2a2

y Ap—1y ) = E_fﬂﬁ}"ﬂ
xE AFdes A xEF 2LE8Fog g

= ( a,_1, a, , G,—y )olth 2Elm
xy &9 A%
z = xy = coa+claz+---+c,,,‘a2"l
gt 3t ¢y = Aag, -, au—1, b0, by 1)
e sl
c; = f(an"i!...!an—i‘l,bn—l'v“‘ybn*i*l)y
a,=a, b,=>b, k=r mod n
ot &
= f(do, »@u-1, boy 0, by y)
'Z;'Siabl,, ;=0 or 1
2 F

g 2 z+kb1+klu

olcy olwl M = ( I; )& 9 Aol
g}

. GF(2") S0liMe Cr ol
AR

fZ GF(2Mx)Y degree d=1% monic
tighole} sl GF(2") [(x)ellA

f= e e 2okb9d, 21 )

s} o] BE¥a Dok s

BEA2. f(x)F ¥ AeE Ze

GF(2M[x]19 monic t}d4lelz} sz}, a4
h € GF(2")(x]a »l&uA4]
() = i (2)

fe] & square free monic factorsl bell

3

2 rlo

>

= Ly

€ (2)9 deirt. aEg g7t (1)3 2]
2 (2)9 A2 & e 2"Helr}.(8)

s 3. TeF £9] Q4 g7} mutiple root%
A g/ = 0°l2& b = g% b =
dgf h = 0 ¢ (2)9 s} o :LEM
Fr3tA = %Xdﬂ(perfect field)el22 o]%
A+E

ﬁ;f,x hix) = s-;h,x

EGF(2")[x) (4)

2aba, (¥ = 0 olma wlEgA (2)-4
#7 Al A dagy 20L& =0, -
d-1e o 3

min(2; d—1) 9
; o = }h*
I=max(2F1—d, 0) f2]+1 i / (5)

oltk N(D)E (5)9 shwile} Alpsidele} sx).
A n=1o1d A} = h; o)BZ (5)4&

(N(O-ToH" = 0, H" = (hy ,hyy) €
GF(2)*
olc}.

thfog nylal ALE Amra GF(2MY

A4 e B = {8, B .8 )=

7GR da

fi= gf,‘”ﬂ 2

2 e GR(2)
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h;‘: 'gh/(t)ﬂ 2:

o} o]l m&EIct 5)Ael f; . h; &
tslsted, wlxl5 hOe) el basis BE
ol g3l Helstwd

B e GF(2)

K(f, BHT = 0,
HT = (", b P h® e b )T

Y e GF(2) (6)

s} 2,

A4 vENAHA (2)9 s 27 AHelnz
(6)9] dx 2"Nelt}, EjER
rank K(f, B) = dn-m ¢|t}.

a2 5. (f f'y=1°]x, rank K(f, B) =
dn-1 ol¥ fi= 7]efr}alA]o]c},

AP 4 (6)9] HEEL  GF(2)™2] mAY
23278 3As2E basis C = (hy, . hn
12 g, a9 hES GREY) (XY

=

olet.

2Z2AY 6. by 9 square free monic
factore]|t}.
Z9 . hie ()Y o[z

ho=Ls b :]ﬂgf’, 0< 7 <1

olt, 1B R
(f. h) = llg™ (b ) = Jljg/ ’

olch. whepa]
o f
b= Ty T ljg

A= by 9 square free monic

factoro]c}.

52 ool o] mAY HWE AE
e}
i) A2 bo2 Hof gl

b

b
i) Ap (b2, b1, Loz

1
by) (by, by) ©
A4k obd Aoz o} glet,

iit) Aka°l 11, 12, -, T2 Hel 9led j=1,
ceosoll AEll 4y = (b, 1) EOFD

ST S ) SIS R PREO
, dly ’ ds, dl"'dsT o‘l‘ﬂ' }'1_

Ao Z AE HETH
89 g5 22 BxAes) A

d,

82T 7. 95k o] Ay, And BEW 7
Bo) A& M zaolL fo] Agold Holw
mHA] ¥ Ane mAZ Sol A1),

282 8. (The polynomial factorization
algorithm over GF(2"))
Input. GF(2")(x)9 monic 234 f(x)

Output. f = ﬂg,-e’, g 7)eFeal
L

e/ e A4

1. #A AFNAE o] 43 F3HAE Az
2. AA A7 M E ol 43t (6)9 dnA HH
K(f. B)& A3,

4, Gauss &AYHE €43t K(f B)Y null
space & basis C = { hy, -, hm }&
Rai=

5.1 = 1, =, mol| dal b =

_f =
(fihd =
Raii=

6. i = 1¥8 A 2471 m/vE F 7AA
ArE 3k

T A9 "A g ot gm F 01431

f= g,-e' 011 e; %‘ ?‘iﬂ't}
=

A, Fy = Flx]/(F+x°+1)e™



GFQ') $lol 419} chaha] als2 o 7

Pt+adt+]l = 0& #F}Ee o=
FH71AE AR Fy 9 94

a = (ay,a,ay) = a0a+ala2+a2afzz
o]t}

A0 = 2+(1,1,004°+0,0,D e Fulxl
2 ol S A |

00101100CGQC
100110000
010100000
100110000

K(f, B) 01000000 0|elx
001111000
0000001O0T1
0o0o00D0O0T1T1ITO0
000000O0T11

e 7|A=

hy = (1,0,1)+(0,1,0)x

= (0,1,00{(1,0,0)+ (1.1, Dx},
hy = 0,0, 1)+€0,0, x

Il

(0,0, D{(1,1,D+(1,1,1)x},
hy = (1,1,1)x% 122 monicdl Aoz
Aledsl

(1,0,00+(1,1,Dx, (1,1,00+(1,1, Dx,
(1,1, Dx* olch. heta

A, = {(1,0,D+=x, (1,1,D+x,
(1,0,0)+x}

JnZ flx)E o PHY ULz Qg
A},

v. P& Y

.

A ArlAE 11l E}ogol Az 72
u}

J}A&]S‘]—_l‘:_- t{jo] OE}E%}:] 9\1[—/], GF(2105)_11::
[eH9] dejo]m GF(2'™)+& 1 EHJ Heolct.

D)

Rxo) = x73+(a+af +a¥)xB

Fla+ e+ (a+a?)
GF(2'%)[ x]

&
£ A5EaAsR et Rk

{011111211111111111118111211111111812181121111111111111
TN RT3 00t L 1100 E 101111011 )x

+

(000100111010011111010000101000100010011111100111110010
000001111111111100001100111010011001101101111001100) }

(111111111121 21111121000111021181112111181311011111111
T111111111111110010111121111110110111111111221211111) »°

+

(100011101100000010110010101110011111101111001001110001
110011000100001011000001110011000111111011001100100) x°

"

(1011110000101100100111100110010001000110010001006101000
100010100010111000110110101101000000000111100010110) x°

+

(010000110011101011010001000000110111001100011011110001
110000101111111101111101010111010110110111000111001 ) x*

+

(100100100001101001100000011010001000101111111010110100
010110111101111010000011000010011101100110011001101) »°

+

(100011101111110101101000001111101111010001001100110100
011010011010001000010000001001111010110100100010000) x*

(100101101011010011101111010011111161110110010010001000
001011010111111011110001100110111101011001010000101) x

+
(101110101000100101000011101010101110101000010110001100
110000100010011111100011101100100001010100101010000) }

(I I I 11411112111t 110111111111111
111111111111111110 11112 11111121112011111111311002118) o4

+

(101101110101010101001001101110001001010110110011111001
100111010000111000001000000001110010010100110101001) x°

+

(109111101100110100220160111110111110010010100110001110
010100010101101001000101001101011100111000001101110) x*

+
(000011011110111110111101101011100000110100100110111010
111001110100111011110111110111010010110011000100001 ) x

+
(101111000001100010010010000011100010011000010001100100
101110110011001100111100011101100111000110100110101) }

(11111111111 1111111 1111112111211 11 11211 1211111111111
TIIIIHITIIII R 1001003013000 10201200004 10210002010) x
+

(100111100110010100011011010000111001101100100100001111
011010010111110510100100001010110000000010001001100) }

(11111111111 111111 112108 11118111111111118121131111111%
1011012303002 00 002302200022 0210202000000000010)
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x47

+

(0101111¥1001000010011000010111101110011001000111000111
010101010100000001111010101101000101100110000110010) x*

+

(111000110001011111010100000111110101100010111010001101
011101110011101100000101001001000100011100100010001 ) x*

+

(111100111111111011100100111100100101101001101111010101
101100000111111110101010100010011110001011001110111) x*

+

(110010001110010111111010001111110100010000101110100101
011010011101110011110100000110000110111110000011101) x*

+

(011111101010011110110101111111010001011010101011001101
110111110011011101000011010101100010110111010011000) x*

+

(110000001110100101001001010001111100001111100111010111
001100111101100001101100100110010101111000011100001) x*

+

(101100111110010110011001011100000111010100010110011111
110110100001000101011031101100010100011011000100001 ) +*

+

(110111001000011111100111111011010110011000010110111111
111100101010111001011011100001000101100010160100001 ) ™

+

(011000001001000001111001000110101000110011001110010101
000001111101100000001011000111000001110011010111110) x*

+

(001000110111001100100010100101001000011110010000100111
111001011111101000110101001011111111001110110110110) x*"

+

(010001100001110001000010010111110011101000100011110001
101010001001110010101100011001011101011011011101110) x¥

+

(001001000101101100000110111011010011100011101111110001
111111000010101111000111000010111101100011101100100) ®

+

{(111111110101010111110100000100001011100111001100011000
11101100111000001101 L001100011110000000000101000100) x*

+

(110001001111001011000111101110100010011011111011110101
010000110101110110000111011010100111101110111001001) ¥

+

(110111001101110010110101011110111110100100000011101011
000101101101011000600110111101111011010000000011011) x*

+

(101000100101011110110000110011001101110010100000101100
111100101111100010110110100101011611000111100011101 ) x°!

+

(1010101100111111000001011011011010111001103101101111100
101000110111100010011111000100001010111011010110110) x*

+

(001011101010100100101100000100011110010101000001000100
111010100110011110101000101100101001101010101100001) x>

+

(0000001101011001000111110101000101100111100111000101 11
001001110110011000000011001101111001011011110101010) x*

+

(111111000011110000100110100010100011011110010111000001
011100001011110131011101110110001001111111011030100) +*

*

(1001010100001000111010110000010001 001101101101 11100100
1111160000110111101011106000000110010010110100101001 ) %

+

(0000101111011110001010010111000111 16110000010011010001
111000100100000010111010011100001111000011010010101) x=

+

(000001110010101110100000110000000110010011111110110001
100010100010001110100100101110110101101111110100001 ) x*

+

(100000010100100111001 111000000000010000100101101000011
110110110000001111101100010101101011000001101010100) x>

+

(000000010010100010101111000111110001100100100010011011
110000011001101100111001011011001101011100101100001) x%

+

(011101010101001011000101100110111111100101000010110011
011110101111100100101101101000101110001111101111101) %

+

(101010000010001110010010000100100101100110111100011010
100100000101110010000110011000101100010010101101101 ) x*

+

(010100101110101111110110110100101001011000010010111110
001110100100100111100100101110011001000000110011110) %™

4

(101010100110101011110001110000100000001010110001010100
000011010100101110110101011110100110000100101001001 ) x'®

+

(1010011101010110100010111011101060011001011101001111101
101001111001110000010110101110110000010000100000010) 7

+

(000111011110001111011100011011010100011101000010010011
101011101001110011000010101001010101110100010001011) «'

+

(10101100000000001001111000111001011100010010001010001 1
0000000011110600101010011011100101100111000010110010) x®

+

(000001100161601110111111001111011111110001100001111110
100011100000010001100110001100010100000001100110001 ) x*

+

(101111111100001100011110111010100010111001011000111100
111110111011001111111410011111001010011010110111010) %™

+

(010100000001101101100110001011001100110001110110000000
111011101100101000001101000000110010101000000011010) '



GF2") #lellA9 74| g3 9

+

(111000101101010101111011110101111111100101010110110110
000011110100011001101010001100110011010000001110001) x"!

+

(011110001100110001110000110101100111001110010111000010
101011110111001100011000110010010110100100011011000) x'°

+

(010101110110010101000010110001001010010001101111110110
100110000160000000101010010000001100100101010100001) «°

+

(000110111010001010110011110000101001100011101111000010
101001111100100001100110000011000000001000101110101 ) #®

+

(110011110101001110111100011011011001001100001011010101
000011011001110110101000111101001101001100100111010) x

+

(101010000111110101110001000111001000001001010011110001
101000100100001111010110111100001001001100111010000) x°

+

(0001000001 11010001000110000100110100000011001111010101
010000001100100010011101101101011011110000100100001 ) x°

+

(111000110110000101001010100000001011010110111011001001
110101110010110110000111011100110111110111000011111) x*

+

(101110000100101111101110001001101010100111101100011001
101011000001010101101010100010101010100110101000111) x*

&

(100010001011000001001011001110010110000000100111101011
000000101000001110100010101111111011001101110100111) x°

+
(010110111101100111001011111010101110010100001111110100
011010010110101110010100000000001100101101000000010) x

(011111111110000101011000111011111000000110101100110011
110011110100010101001000101001111000010001010100100) }

{(11111111111111121211111111111131111111111 111111111111
1111111101111 1 1121101081111 21111 ndEItLlL ) x
+
{011011010100001100100001010111100010111101000001001000
110111010001100001000011001610011001001001111100000) }

{(11111113111111111121313121111811111180111111111111111
JERSREASRERTEAERENEaRETRTANARETITRATSIARREINRENRALY

xlz

+

(100001101000010010001001111000000001101110111111111010
101101111001011001011000100101000000101111110011111) x"!

+

(100011000111010000110111111011001011111000010100101000

101001000110101011010111111016000111011110100011010) x'*

+

(001010110101001101001111010110010010111111000000010001

011001100101011111010111110001101101101011010011011) «°

¥

{001101000010100100111110100101110011101101101101000110
001011111010011101011010000011101001100001000010110) x*

+

(110111111000001000001100101111110011010100110110101110
000101001000101101000101111010111011100011010100000) x”

+

(101101000111010100000010000011100110001010111000110101
010100011001101001111001111000011100011101101000110) x°

+

(110000001111010011100002111111111000100110010110011110
100100011101100000010111100011111100011111101101101) x°

+

(110100010011001011001101100011110111110110011000100110
011111000011101110111010110101111100000100101100101 ) x*

+

(000010100010010111110011110010100101100110011011101000
110011110110001110110101000001011110101111010110010) x*

+

(100000101101111110010011110101000110100001111001101110
000011110010110010000101100110010100111010110001111) x?

(010110100011011110001000001011101101101111001001101000
001110101110101011001000000100111110100011000011110) x
+
(001000010101011101100100111010100001100100010000001010
011100000101011100100010001110110011001101110011010) }

2)

Ax) = x”)‘5+(a+a "+ a? )x
+(a+a? )xl4+(a+af N

+(a+a?) e GF(2'%)[x]
= swdshd oS g2},

L1111 LI 1L LTI el aaeieiniatgiing
T8I 01111110 10 1811111101 11111011111111
1111111111112 811111100 1131121101111 00011111111112112111)
o

+(10101101011100101011000000010101011101100001111111100
1001011000111000111110010100000111011101101100111101001
111000000010001011011111100011000100011101110110011011)
x

+(01010110100111110011000100100010000001011010010100000
0110000010010111010100001100001100010010110100001000011
100101110111000011011011111111110001010101110011001011)

}

(1111111113031 0100033310300 00310010003121310210211111
1111111111 111111111311 11 1111111111 11011111111111111111

1111111111181200181913121111081202102111112111111111111)

x4

+(01000000001111111101101100011011000100010110000011100
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1010001100000101110011000110011010011000110100101100110

011011000011000001100100000011001000001000110111100011}

3
x

+(00111101011101010110100010000110101110111000101000010
0011110100101010110010011010111001111101101011010111111

111111011011001100011110010000011111100001001000100010)

XZ

+(0000060000100110010010000000000011001001 0001000000011
1000101111011010010101010110100110111011000101101001010
111110110011011100001000111101001101011111110101011100)
x

+(11001011011010111101001111111600060011010110010000110
0110000101010100101010001111011001110111010100000101011
000111000100010010001010101100110011010101001011011010)

}

{(11111111111113111111111413141211121311331111111111111
T111111111112 3181012110 11121103111111111111313111811111

111111111111111113111211111131111131111111111111111111)

xS

+(10000101011001110100100110000100100001110010111100110
0100000110000111011111010010110001001010100000111110011

001001100001110110010011101000110100111010001011111101)

xS

+(11010111011011001100001001011111111101111011001011101
0110111011010111100010160111110111100011010100001110011
101010010100011110000000010111001011010010000001101010)

x4

+(01001100110011000000110111110000111111101011000011010
0110000101100010000000101010001000100111011001010011111

011000111100010000110001101160000110010000000111011110)

xB

+(11101001010010110100110101111011111110101011010111111
0000010100110111001001100101110000110100110010001101110

011111101000111100010110110100111010101011001110100001)

2
X

+(11100101001011000111101101111110011010001101011101010
0100001000100001110000010101100011001010101100000000101
1100010100010101000111061001000011010000011001001000011 )
X

+(11000000110010100000010010100100110100010100100110100
010010011000001101110100101110010010010010000111061060001
100111110011001001100100000010111011010010011001111000)

}

{(111111131210121120121022311031013101123121134111131111
11111118111311181111121318111112111111311111111111111111
1111012121212418111111311131114111112111138211114111111)
xZ‘Z

+(11011000111010010100100010101000111601110001111011000
1001001111001011110010111111110111100000011011011001100

000111111110110011001111101110001001001110111010101011)

21
X

+(00000110010000011111111010010001100111010100000001100
1111111001101011100000016000011001110111000101100100011

101110101011011110111001100010000100010111100110100010)

xZO

+{00000011110001010011011001101111000001010010110000011
1101011001000000111011000101000000110010111100001110100

001110101011111001010101000010001100110010010100001101)

le

+(00101010111101100010111011011101000101010111001110000
1000011011011000111000100010010011100100100011111101000

011110111110100101110110100110101111011001111101010010)

18
X

+(01100101111100000001010011110001100101011000110011011
0001100110110100111011101110000010100011111110001110111

000011110001011001100001111110010011111110111111001000)

x17

+(00110000101011101011110001000101110111011101001101101
01110110001100011010001110100011100110011001000011106001

110101110011000100001010110100101010100010011110110011)

xlB

+(11011110011001100111000010110010011010111011011000011
0000011101101110011100100010101101000001011010000010111
001010101110001100011101111111000110100111110100101000)

15

X
+(10101000001010010011110010111111001000011010010110001
1011000011010110011010011000110110111100110001101110111

011101110100000111101100001111110100000001111010111101)

14
x

+{00101011011100111010011110100100110100001010011011011
00101110110000011901110100001101010001010100010000001010

000011001100000001111000010111010111000001111010000111)

13
X

+(11001111101011101011111101100010111011111001010010111
1111101111000100011011001011101101101010011000001101101
100110101100111001011000001111000001101011000101010000)

xl?

+(10011011000100001010010111011011101100111010000011111
1111101100010000100000011011100100111001000000100001110

1000000001110100110011010111111001611601016000111010610)

1
x 1

+(10000110101001110110011110111100001110100010110101100
1000010001011111000100000110011111111000000111010111101

000001011011101110010111100110011110100111001110611011)

1
x 0

+(10011110011110000100100000001111111110100000100101100
1000001000000110011010110111010110101110011000101100101

100100011110011001011001110101110010011000001011001011)

9
X

+(00010000111000010111000000110001011110106011001110011
1001100110000000011011011111000100000111011101101000110

110000000111011111010011000000111001011110101100101110)

8
X

+(01000010011010100100000011010111010011110010111000011
1011101111010100101000101001100101101111111101610001101

100011111011010100001010100111111000100110110100101111)

7
X
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+(10001011000111110001000111000100110010111000110111101
10110101110111001101110001001011010101111011111106101010

111101111111111110111100100101110100001111001110110110)

x6

+(10101000010101101001100001111001001000101111010011110
0001100000111010100110111100001110011111110101001110100
001001000100111010011001011111110111111110001101100101)

xS

+(10010010000011111100111110101000101001111001100000100
0100011111100010110000000100110001010000000101011111100

101101110101101010111000110101101010011110110111111010)

4
x

+(11111111001110010101011100101001011011000100111101101
1011110110001100101110010101100110111011111101010000000

110000000101001111000010000001001111161010100010011010)

3
x

+(10000110010001101011011110100111001101100000101011110
0000110100001001001100111100000010000111000001110101101
101011010010011011100101000100111111001001000101110110)

2

x
+(11100010000100100001101110111001110000100001000010101
0010010000110101100010000001110001110111100011011100110
100101010011101100010100111110110110010101011000000110)
X
+(11011010001000001001100011100100101010011110110011101
111100111100100000000100100111001000001010100001 1000000
101001111100010000101011100100010101100100001100110000)
}

{(111111110 1130000000000 030000030001000200020112101001
1111111111111111 818121812111 20 21110011112 111 1101 21101L
I111812111212011121111112111212111211111111111111111111)
x

+(10110000110000110110101000100010000001110100111011110
1110011101110001100000111111011011101111100011110110000
101101011110001111100111100110110001100001110000101110)

}
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