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Skew-Tent map
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09502.13 [2] R. A. EImanfaloty and E. Abou-Bakr, “‘Random property enhancement of a 1D chaotic PRNG with finite 5

precision implementation,” Chaos, Solitons Fractals, vol. 118, pp. 134-144, Jan. 2019.



oe Skew-Tent map

> Digital (integer) Skew-Tent map
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[5] C.L. Fan, Q. Ding, “Analyzing the period distribution of digital chaos with graph theory,” Phys. Scr. vol. 96, no. 8, 2021.



Skew-Tent map

> Digital (integer) Skew-Tent map
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[5] C.L. Fan, Q. Ding, “Analyzing the period distribution of digital chaos with graph theory,” Phys. Scr. vol. 96, no. 8, 2021.
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ofl) = Bernoullimap S:[0,1) - [0, 1)

2x, 0<x<1/2

S(x) = 2x (mOd”:{le. 12 <x <1

Notice that S is just a left shift operation with discarding the most significant bit b;.
|e, S(b1b2b3 )2 - (b2b3b4 )

= TentmapT:[0,1) > [0, 1) T(x) = {2(-1225)0 51);21[;2{ 1

[2] 1. Oztiirk and R. Kilic, “Digitally generating true orbits of binary shift chaotic maps and their conjugates,”
Communications in Nonlinear Science and Numerical Simulation, vol. 62, pp. 395-408, Sep. 2018.
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Communications in Nonlinear Science and Numerical Simulation, vol. 62, pp. 395-408, Sep. 2018.



2025-02-13

B3] ==,

1

PRNG

'‘Rounding Method’ : ‘Floor’ — Round toward negative infinity.
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Skew-Tent map + LSB extension

> 7|& Tent map + Bit extension &4] [3]
<
Tent map g(x) = {chl _x), (;/_2 x§<x 1§/21 m-seq
x5 4+ x? +1
S5bitlilE 5 3 57 " o3 = 57|
1.03125 31 1.53125 31
1.06250 31 1.56250 31
1.09375 31 1.59375 31
1.12500 31 1.62500 31, 62
1.15625 31 1.65625 31
1.18750 31 1.68750 31
1.21875 31,93 1.71875 31
1.25000 31, 62 1.75000 31
1.28125 31, 62 1.78125 31
1.31250 31, 62 1.81250 31
1.34375 31 1.84375 31, 62
1.37500 31 1.87500 (60) 31, 62, 93, 217 (=31*7)
1.40625 31 1.90625 (61) 31, 62, 93, 217 (=31*7)
1.43750 31, 62 1.93750 (62) 31, 62,93, 217 (=31*7)
1.46875 31 1.96875 (63) 31, 62,93, 217 (=31*7)
1.50000 31 2.00000 (64) 31, 155 (=31%5) 1> BSCM

s 3] 2|2, dEt =2FE $8E 'HRIE 2= Yo X Mot 7S SISt BIE 2 7Y Kl 342] SAUEE SEStER] (CCl 2024).
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Skew-Tent map + LSB extension

> Digital (integer) Skew-Tent +Bit extension ‘44|

[(zn + 1)zml .
a

2m

Zpy1 = {Zm(zm _ (Zn

Sbit

+ 1))]

0<z,<a-1

5-bit M$

a—-1<z,<2™—-1

x>+ x%+1

LFSR

5-bit

—> u =292l Tent mapdt €=

* st BE

a S Z cycle a 2 Z cycle

2 31, 93, 186 (=31%6) 16 31, 155 (=31*5) —
3 93, 124, 186 (=31*6) 17 31, 155 (=31*5)

4 31, 62, 310 (=31*10) 18 31, 62, 186, 217 (=31*7)
5 31, 465 (=31*15) 19 124, 372 (=31*12)

6 31, 434 (=31*14) 20 31, 465 (=31*15)

7 62, 93, 124, 217 (=31*7) 21 93, 403 (=31*13)

8 31, 93, 341 (=31*11) 22 31, 155 (=31*5), 310 (=31*10)
9 31, 465 (=31*15) 23 217 (=31*7), 279 (=31*9)
10 31, 155(=31*5), 279 (=31*9) 24 31, 93, 124, 248 (=31*8)
11 31, 93(=31*3), 341 (=31*11) 25 31, 403 (=31*13)

12 31, 62, 124, 186 (=31%6) 26 31, 155 (=31*5), 279 (=31*9)
13 31, 62, 93, 310 (=31*10) 27 31, 155 (=31*5), 279 (=31*9)
14 93, 310 (=31*10) 28 93, 403 (=31*13)

15 217, 279 (=31*9) 29 62, 93, 155, 186 (=31*6)
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Skew-Tent map + LSB extension

> Digital (integer) Skew-Tent +Bit extension ‘44|

6-bit =

_ a
T 2@ — (2 + 1)
=

[(zn +1)2m

a S Z cycle

2 63, 567(=63*9), 1197 (=63*19)

3 63, 126(=63*2), 1449 (=63*23)
4 63, 126, 189, 315(=63*5), 1071 (=63*17)
5 63,126, 189, 1512 (=63*24)

6 63,819, 1134 (=63*18)

7 63, 126, 1764 (=63*28)

8 63, 126, 756, 1071 (=63*17)

9 63, 126, 1575 (=63*25)

10 126, 189, 1575 (=63*25)

11 126, 252, 315, 1197 (=63*19)
12 63, 252, 819(=63*13), 882(=63*14)
13 63, 126, 252, 315, 1260(=63*20)
14 63, 126, 189, 630, 882(=63*14)
15 63, 126, 189, 1512(=63*24)

2025-02-13

l—l, 0<z,<a-1

a-1<z,<2m-1
R T
x°+x+1 \
6-bit
a 2t& 2 cycle
16 63, 126, 189, 378, 1071 (=63*17)
17 63, 126, 189, 1449 (=63*23)
18 63, 567, 1197 (=63*19)
19 2016 (=63 * 32)
20 63, 315, 504, 1008(=63*16)
21 63, 126, 189, 378, 1260(=63*20)
22 126, 882, 1008(=63*16)
23 63, 567, 630, 756(=63*12)
24 63, 189, 693, 1071(=63*17) ’:’ 7l-%6|;|— EE aﬂ-olll EH -6H
25 63, 882, 1008(=63*16) ¥7|7|- 5-7." %7}-6;
26 63, 441 ,1323(=63*21)
27 441, 567, 1008 (=63*16)
28 63, 189, 1701 (=63*27)
29 63, 126, 252, 1512(=63*24)




Skew-Tent map + LSB extension

> S.T + LSB extension — Auto Correlation /
x4+ x+1

7bit S.-T. + 7bit LFSR ini=0
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Skew-Tent map + LSB extension

> S.T + LSB extension — Auto Correlation /
X8+ xr+a+x% +1

8bit S.-T. + 8bit LFSR ini=5
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52 Skew-Tent map + LSB extension

> S.T + LSB extension - / Cross Correlation
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> S.T + LSB extension —

8bit S.-T. + 8bit LFSR

X8 + x*+ a3 +x%2 +1

Skew-Tent map + LSB extension

/ Cross Correlation
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