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Abstract

In this paper. we introduce the nonlinear combiner structure which improves linear

complexity and randomness properties on maximum length sequences generated by LFSR.

Choosing the primitive polynomial over GF(2') as feedback tap polynomial.

we devise

nonlinear combiner structure and analyze the random output sequences generated by

LFSR with nonlinear function.
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Table 1. Product matrix (P)(Initial condi-
tion "01117).

Xy 011110101100100

X, 111101011001000

X, 111010110010001

X4 110101100100011

XX, 011100001000000

X1X; 011010100000000

XX, 010100100100000

X,X3 111000010000000

X, X4 110101000000000

X3X, 110000100000001

XX, X3 011000000000000

XXX, 010100000000000

X1 X3X, 010000100000000

X2X3X,4 110000000000000

X X2X;3X, 010000000000000
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[ 00000000000001 1]
000000000000001
000000000010001
000000000001001
000001000010101
000000001001011
000000000000101
000000010010011
000010000011001
000000100001101
001001010110111
010010011011011
100011100011101
000100101101111
| 000000000100111 |

(110010111100100) = (10000001000100)

2. #8384 (2714 "00117)
2. Product matrix (P)(Initial condi-
tion "01117).

Table

X 001111010110010
X, 011110101100100
X3 111101011001000
X4 111010110010001
XX, 001110000100000
X X3 001101010000000
XXy 001010010010000
X2X3 011100001000000
XaX4 011010100000000
XX, 111000010000000
X X2X3 001100000000000
X(XaX4 001010000000000
X (X3Xq 001000010000000
X2X3X4 011000000000000
X X,X3Xa 001000000000000
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0100 110010110011010
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1000 100110100101100
1001 001101011001010
1010 FH1111001011000
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1100 100001001110110
101 111001011110000
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The relationship between inital

condition and nonlinear function.

001 11000000100

M4y ghg
f(x)

XXX XXX XXX XXXy
XX X KX XX F X XXy X XX

Xa X Xet X XoX )+ XX Xy

KiEXp b X Xt X et Xo X0t X X Xy ¥ X X Xe XXX,

KiP Xt Xt X XK HX Xt X X XXy
XXX XX KKK,

X P X H X G HK X XX P X XX H XXX,

XiF XXyt X XXy

KXt XXt XX HXGX X 0K X XX

Xa XX K XXy M Xt K X X XXXy

XXt Xy X E XXt X X H XXt X 0 X F X X0 X,

LIRS S0p P 10 00 FY Hip 5 V1
FXXXF XXX XXX P X2 XK

XXX P XOX X GX X, XX+ XXX,
XX PRt X X KX H XX H XX X X X,
XXX X X XK XXX,
XXX KT X XX XX,
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Table 4. The representation of inverse prod-
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0111 O11110101100100  OI1110101100100  000000GO00000! |

11 111101011001000  111101011001000 0000000000001

1110 (1101010010001 1110100010001 000U00000010001

101 110101100100011 1010110010001  000000000001001

1010 101011001000111 0111000100000 0000100001010

0101 010110010001111  011010100000000  00O000001001D! |
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0010 001000111101011  011000000000000 0010010101011 1
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1000 100011110101100  ©10000100000000 10001110001 1101

0001 00011110I0I1001  110000000000000 0001001011011

0011 0O011110i0110010  010000000000000  GOGO00DOOI00] | 1
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