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2.1
[}32,37{%"777?711_'_17”?727,2?7%”_'_]{773?]
A B C

N 3
1
c | B |4
2n+1|n+1|1
n+2|(n+2| 2
2n+3 | n+3 | 3
3n 2n n

1 ,2 -
n+1,n+112n+2n+22, ...,3n,2n,n]

R o R R R R R R R R R R R R R R R

< >

N
[1,2,3,4,...,n,n+1,...,2n]

2:
n+1] 1
n+2| 2
2n n




1 2 b
[n+1,1n+22,..,2n,n]

N

[1,2,3,4,....n,n+1,....2n,2n+1,....3n,3n+ 1, ...

n+1|2n+1

,4n]

n+1

n+2|2n+2

n+2

3n+3|2n+3

n+3

4dn 3n

1 2 pees
Bn+1,2n+1n+11 .. 4n,3n,2n,n]

2n n

B s o b b o b e b e S S e 2 s e e 2

2.2 Prolog
Prolog
/*3 */
third(L=A+B+C) :- length(L,N),
N1 is N/3,
N2 is N/3,

mid(L=A+C+B,N1,N2),1.

mid(L=A+C+B,N,M) :- left(L=A+D,N), left(D=B+C,M).

/* */
shf3([1+0+[1=[D -

shf3([XICT+[YIBI+[ZIAI=[X,Y,ZIM]) :- shFf3(C+B+A=M).



sh3(L=M) :- third(L=A+B+C),shf3(C+B+A=M),!.

shuffle3(L,0,L) :- write(L).
shuffle3(L,N,A) :- sh3(L=M),
N1 is N-1,
NO is 301-N,
(M==A -> (write(m=N0),tab(1));shuffle3(M,N1,A)).

shufflel2(L,0) :- write(L),nl.
shufflel2(L,N) :- sh3(L=M),N1 is N-1,
write(L),nl,shufflel2(M,N1).

/* ( ) +1 */
bigshf3(N) :- N1 is 3*N,N2 is N1+1,

genlist(1,N1,L),

write(n=N),tab(1),

write(k=N1),tab(1),

write(k+1=N2),tab(1),

factorize(N2,List),

write(p=List),tab(2),

shuffle3(L,300,L).

/*bigshf3 */
b3(K) :-for(1=<K,N),tab(2),
bigshf3(N),nl,fail.

b3(K).

/%2 */
shf(+0=[D)-
shf([XIBI+[YIA] = [X,YIM]) :- shf(B+A=M).

shuffle(L=M) :- half(L=A+B),shf(B+A=M).



shuffle(L,0) :-

write(L),nl.

shuffle(L,N) :- shuffle(L=M), N1 is N-1,
write(L),nl,

shuffle(M,N1).

bigshf(N) :- genlist(l,N,L),
shuffle(L,30).

/* */
factor(P/2):- Q is P//2,P =:= 2*Q,!.
factor(P/1):- P1 is floor(sqrt(P)),

for(1l =< P1,J),

J1 is 2*J+1,

Q is P//J31,
=:= J1*Q, 1= J1,1.
factor(P/P) :-1.

factorize(P,[P]):-factor(P/X),X==P, 1.
factorize(P,List):- factor(P/I1),
P1 is P//1,
List=[I|Listl],
factorize(P1,Listl),!.

/* */
for(l =<J,1) - 1 =<J.
for(l =<J,K) :- 1 =<7,

11 is 1+1,for(11 =<J,K).

/* */

genlist(A,Z,[1) :- A>Z,!.

genlist(A,Z,[AlList]) :- Al is A+l,
genlist(Al,Z,List).

B R R o R R o o o R R R e R R R R R R R R R R R R Rk ko



3
3.1 1

N=9
[1,2,3,4,5,6,7,8,9]

1 2
[7,4,1,8,6,2,9,6,3]

[97877763574737271] —
[3,6,9,2,5,8,1,4,7]
[1327374753637,879] e

N=12

[1,2,3,4,5,6,7,8,9,10,11, 12]
[9,5,1,10,6,2,11,7,3,12,8,4]
13,6,9,12,2,5,8,11,1,4,7,10]
[1,2,3,4,5,6,7,8,9,10,11, 12]

3.2 2(Prolog )

N=9 10

2-shuffle12([1,2,3,4,5,6,7,8,9],10).
[1, 2, 3, 4, 5, 6, 7, 8, 9]

[7, 4,1, 8,5, 2,9, 6, 3]

[9, 8, 7,6,5, 4,3, 2, 1]
[3,6,9,2,5,8,1, 4, 7]
[1,2,3,4,5,6,7,8,9] 4
[7, 4,1, 8,5,2,9, 6, 3] <




[9, 8, 7,6,5,4,3,2,1]

[3,6,9,2,5,8,1, 4, 7]

[1, 2, 3, 4, 5,6, 7,8, 9]

[7, 4, 1,8,5, 2,9, 6, 3]

[9, 8, 7,6,5,4,3,2,1]

Yes
AAEKKEAAR A AR A AR A A AR A AR A AR A AR A AR A AR AR AR A AR A AR AR AR AR R A AR A AR A AR A AR R AARARAAARAAAAAA A A AAA K %
2
16 8

?- shuffle([1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16],8).
[1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16]
[9, 1, 10, 2, 11, 3, 12, 4, 13, 5, 14, 6, 15, 7, 16, 8]
[13, 9, 5, 1, 14, 10, 6, 2, 15, 11, 7, 3, 16, 12, 8, 4]
[15, 13, 11, 9, 7, 5, 3, 1, 16, 14, 12, 10, 8, 6, 4, 2]
[16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1]
[8, 16, 7, 15, 6, 14, 5, 13, 4, 12, 3, 11, 2, 10, 1, 9]
[4, 8, 12, 16, 3, 7, 11, 15, 2, 6, 10, 14, 1, 5, 9, 13]
[2, 4, 6, 8, 10, 12, 14, 16, 1, 3, 5, 7, 9, 11, 13, 15]
[1, 2, 3, 4,5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16]

Yes

10 30

2- bigshf(10).

[1, 2, 3, 4, 5,
[6, 1, 7, 2, 8,
[3.6,09, 1,4, 7,
[7. 3, 10, 6, 2, 9,

6, 7, 8, 9, 10]
3, 9, 4, 10, 5]
7, 10, 2, 5, 8]

5, 1, 8, 4]
[9, 7, 5, 3, 1, 10, 8, 6, 4, 2]
[10, 9, 8, 7, 6, 5, 4, 3, 2, 1]
[5, 10, 4, 9, 3, 8, 2, 7, 1, 6]
[8, 5, 2, 10, 7, 4, 1, 9, 6, 3]

[4, 8, 1,5, 9, 2,6, 10, 3, 7]
[2, 4, 6,8, 10, 1, 3, 5, 7, 9]
[1, 2, 3, 4,5, 6, 7,8, 9, 10]
6,1, 7, 2, 8, 3, 9, 4, 10, 5]



[3, 6,9, 1, 4, 7, 10, 2, 5, 8]
[7, 3, 10, 6, 2, 9, 5, 1, 8, 4]
[9, 7, 5, 3, 1, 10, 8, 6, 4, 2]
[10, 9, 8, 7, 6, 5, 4, 3, 2, 1]
[5, 10, 4, 9, 3, 8, 2, 7, 1, 6]
[8, 5, 2, 10, 7, 4, 1, 9, 6, 3]
[4, 8, 1, 5, 9, 2, 6, 10, 3, 7]
[2, 4, 6, 8, 10, 1, 3, 5, 7, 9]
[1, 2, 3, 4, 5,6, 7,8, 9, 10]
[6, 1, 7, 2, 8, 3, 9, 4, 10, 5]
[3,6,9,1, 4,7, 10, 2, 5, 8]
[7, 3, 10, 6, 2, 9, 5, 1, 8, 4]
[9, 7, 5, 3, 1, 10, 8, 6, 4, 2]
[10, 9, 8, 7, 6, 5, 4, 3, 2, 1]
[5, 10, 4, 9, 3, 8, 2, 7, 1, 6]
[8, 5, 2, 10, 7, 4, 1, 9, 6, 3]
[4, 8,1, 5,9, 2, 6, 10, 3, 7]
[2, 4, 6, 8, 10, 1, 3, 5, 7, 9]

[1, 2, 3, 4,5, 6, 7,8,9, 10]

Yes

R R R R R R R R S R R R R R R R R R R R R R e R AR R AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk R R R

bigshf3

?- bigshf3(10).
n=10 k=30 k+1=31 p=[31]
Yes

N+1 31
30
3 150
k k+1
m_

m=30

30

(N=3nk=Np=k+1



b3(
n=1
n=2
n=3
n=4
n=5
n=6
n=7
n=8
n=9
n=10
n=11
n=12
n=13
n=14
n=15
n=16
n=17
n=18
n=19
n=20
n=21
n=22
n=23
n=24
n=25
n=26
n=27
n=28
n=29
n=30
n=31
n=32
n=33
n=34
n=35
n=36
n=37
n=38
n=39

50

50).

k=3 k+1=4 p=[2, 2] m=2

k=6 k+1=7 p=[7] m=6

k=9 k+1=10 p=[2, 5] m=4

k=12 k+1=13 p=[13] m=3

k=15 k+1=16 p=[2, 2, 2, 2] m=4
k=18 k+1=19 p=[19] m=18

k=21 k+1=22 p=[2, 11] m=5

k=24 k+1=25 p=[5, 5] m=20

k=27 k+1=28 p=[2, 2, 7] m=6

k=30
k=33
k=36
k=39
k=42
k=45
k=48
k=51
k=54
k=57
k=60
k=63
k=66
k=69
k=72
k=75
k=78
k=81
k=84
k=87
k=90
k=93
k=96
k=99

k+1=31
k+1=34
k+1=37
k+1=40
k+1=43
k+1=46
k+1=49
k+1=52
k+1=55
k+1=58
k+1=61
k+1=64
k+1=67
k+1=70
k+1=73
k+1=76
k+1=79
k+1=82
k+1=85
k+1=88
k+1=91
k+1=94
k+1=97

p=[31] m=30

p=[2, 17] m=16
p=[37] m=18

p=[2, 2, 2, 5] m=4
p=[43] m=42

p=[2, 23] m=11
p=[7, 7] m=42
p=[2, 2, 13] m=6
p=[5, 11] m=20
p=[2, 29] m=28
p=[61] m=10

p=[2, 2, 2, 2, 2, 2]
p=[67] m=22

p=[2, 5, 7] m=12
p=[73] m=12

p=[2, 2, 19] m=18
p=[79] m=78

p=[2, 41] m=8
p=[5, 17] m=16
p=[2, 2, 2, 11] m=10
p=[7, 13] m=6
p=[2, 47] m=23
p=[97] m=48

k+1=100 p=[2, 2, 5, 5] m=20
k=102 k+1=103 p=[103] m=34

k=105 k+1=106 p=[2, 53] m=52
k=108 k+1=109 p=[109] m=27

k=111 k+1=112 p=[2, 2, 2, 2, 7]
k=114 k+1=115 p=[5, 23] m=44
k=117 k+1=118 p=[2, 59] m=29

10

m=16

m=12



n=40
n=41
n=42
n=43
n=44
n=45
n=46
n=47
n=48
n=49
n=50

Yes

k=120
k=123
k=126
k=129
k=132
k=135
k=138
k=141
k=144
k=147
k=150

k+1=121
k+1=124
k+1=127
k+1=130
k+1=133
k+1=136
k+1=139
k+1=142
k+1=145
k+1=148
k+1=151

p=[11, 11] m=5
p=[2, 2, 31] m=30
p=[127] m=126
p=[2, 5, 13] m=12
p=[7, 19] m=18
p=[2, 2, 2, 17] m=16
p=[139] m=138
p=[2, 71] m=35
p=[5, 29] m=28
p=[2, 2, 37] m=18
p=[151] m=50

11



| n | N | +1 | - / +1
> | 6 7 7] 6 0 1 12 12
6| 18 19 [19] 18 0 1 12 12
10 30 31 [31] 30 0 1 12 12
14| @ 43 [43] 42 0 1 36 36
%| 78 79 [79] 78 0 1 48 48
42 126 127 [127] 126 0 1 12 12
46 138 139 [139] 138 0 1 - -
16 48 49 [7, 7] 42 6 0.88 - -
8 24 25 [5, 5] 20 4 0.83 - -
1| 3 4 2, 2] 2 1 0.67 - -
12 36 37 [37] 18 18 0.5 - -
32 96 97 [97] 48 48 0.5 - -
35| 105 | 106 [2,53] | 52 53 0.5 : :
19 57 58 [2, 29] 28 29 0.49 - -
11 33 34 [2, 17] 16 17 0.48 - -
I 10 2, 5] 4 5 0.44 ; i
38 114 115 [5, 23] 44 70 0.39 - -
18 54 55 [5, 11] 20 34 0.37 - -
22 66 67 [67] 22 44 0.33 - -
34 102 103 [103] 34 68 0.33 - -
50| 150 | 151 [151] 50 100 0.33 - -
5 15 16 [2, 2,2, 2] 4 11 0.27 - -
4| 12 13 [13] 3 9 0.25 ; i
21 63 64 [2,2,2,2,2,2] 16 47 0.25 - -
31| 93 94 2,471 | 23 70 0.25 : i
36 108 109 [109] 27 81 0.25 - -
39| 117 | 118 [2,59] | 29 88 0.25 : :
47 141 142 [2, 71] 35 106 0.25 - -
71 21 22 2, 11] 5 16 0.24 i i
15| 45 46 2, 23] 11 34 0.24 - -
41 123 124 [2, 2, 31] 30 93 0.24 - -
x| 75 76 2,2 19] | 18 57 0.24 ; -
9 27 28 [2,2,7] 6 21 0.22 - -

12




(n| N| ] |- / +1
33| 99 100 [2,2,55 | 20 79 0.2 -
28| 84 85 5, 17] 16 68 0.19 -
48 | 144 145 5, 29] 28 116 0.19 -
20 | 60 61 [61] 10 50 0.17 -
23| 69 70 2,5, 7] 12 57 0.17 -
24| 72 73 [73] 12 60 0.17 -
44 | 132 133 [7, 19] 18 114 0.14 -
17| 51 52 2, 2, 13] 6 45 0.12 -
45 | 135 136 [2,2,2,17] 16 119 0.12 -
49 | 147 148 2, 2, 37] 18 129 0.12 -
29| 87 88 [2,2,2 11] | 10 77 0.11 -
37| 111 112 |[2,2,2,2,7]| 12 99 0.11 -
13| 39 40 2,2, 2, 5] 4 35 0.1 -
27| 81 82 [2, 41] 8 73 0.1 -
43| 129 130 2, 5, 13] 12 117 0.09 -
30| 90 91 [7, 13] 84 0.07 -
40 | 120 121 [11, 11] 115 0.04 -

13




N

2 3

3 12

4 9,15,39

5 21,120

6 6,27,51,90
8 81

10 60,87

11 45

12 69,72,111,129
16 33,63,84,135
18 | 18,36,75,132,147
20 24,54,99
22 66

23 93

27 108

28 57,144
29 117

30 30,123
34 102

35 141

42 42,48

44 114

48 96

50 150

52 105

78 78
126 126
138 138

14




N+1

12

N =6l I

+1= =7 (mod12)
+1= = 3 (mod4)

4 1

+1

°
3M =1 mod3n+1

A=3n+1
m<p(4)<A-1
<
m=A-1
A

4.2 2

N=6
[1,2,[3].4,5,[6]
!

[5,3,1,6,4,2]
! 3

[15,9,[3],18,12,6]
mod7

1
[1,2,[3].4,5,[6]

p(A)=A-1

12

(5,13,17,29,37,41,...)
3 (3,7,11,19,23,31,...)

15

+1

p(A)

A—-1=3n



X :[1,2,[3]4,...,n+1,...,2n,2n+1,....[3n]]
!

Y:2n+1n+1,12n+2,n+22 ...,3n,2n,n]
13

[6n +3,3n + 3,[3],6n+ 6,3n + 6,6, ...,9n,6n,[3n ]

6n+3=1+23n+1)= 1mod3n+1
3n+3=3n+1+2= 2mod3n+1

! mod 3n +1

[1,2,[3],...,n+1,....,2n,2n+1,..[3n]

B s s e s o s e S e S S o e S s o e o 2

N=6
[1,2,3,4,5,6]
!
[5,3,1,6,4,2) = 3 [15,9,3,18,12,6]

! - mod 7 [1,2,3,4,5,6]
[4,1,5,2,6,3] - 2 [8,2,10,4,12,6]

! - mod 7 [1,2,3,4,5,6]
[6,5,4,3,2,1] - 6 [36,30,24,18,12,6]

! - mod 7 [1,2,3,4,5,6]
[2,4,6,1,3,5] - 4 [8,16,24,4,12,20]

! - mod 7 [1,2,3,4,5,6]
[3,6,2,5,1,4] - 5 [15,30, 10, 25,5, 20]

! - mod 7 [1,2,3,4,5,6]
[1,2,3,4,5,6]

16



N=9
[1,2,3,4,5,6,7,8,9
!

[7,4,1,8,5,2,9,6,3] » 3 [21,12,3,24,15,6,27,18, 9]

! ~ mod 10 [1,2,3,4,5,6,7,8,9]
[9,8,7,6,5,4,3,2,1] = 9 [81,72, 63,54, 45,36, 27,18, 9]

! ~ mod 10 [1,2,3,4,5,6,7,8,9]
[3,6,9,2,5,8,1,4,7 - 7 [21, 42,63, 14, 35, 56, 7, 28, 49]

! ~ mod 10 [1,2,3,4,5,6,7,8,9]

(1,2,3,4,5,6,7,8,9]

N=12
[1,2,3,4,5,6,7,8,9,10,11,12]
!
[9,5,1,10,6,2,11,7,3,12,8,4] - 3 [27,15,3,30,18,6,33,21,9,36,24,12]

I ~ mod 13 [1,2,3,4,5,6,7,8,9,10,11, 12]
[3,6,9,12,2,5,8,11,1,4,7,10] = 9 [27,54,81,108,18,45,72,99,9, 36, 63, 90]
! ~ mod 13 [1,2,3,4,5,6,7,8,9,10,11, 12]

[1,2,3,4,5,6,7,8,9,10,11, 12]

B o o S b S o e o o s o

2
N=6
[1,2,3,4,5, 6]
1
[4,1,5,2,6,3] = 2 [8,2,10,4,12,6] - mod 7 [1,2,3,4,5,6]
1
[2,4,6,1,3,5] = 4 [8,16,24,4,12,20] - mod 7 [1,2,3,4,5,6]
1
[1,2,3,4,5, 6]
N=12

[1,2,3,4,5,6,7,8,9,10,11,12]
!
[7,1,8,2,9,3,10,4,11,5,12,6] 2 [14,2,16,4,18,6,20,8,22,10,24,12]
! ~ mod 13 [1,2,3,4,5,6,7,8,9,10,11, 12]

17



[10,7,4,1,11,8,5,2,12,9,6,3] - 4

[5,10,2,7,12,4,9,1,6,11,3,8] = 8

[9,5,1,10,6,2,11,7,3,12,8,4] — 3

[11,9,7,5,3,1,12,10,8,6,4,2] -~ 6

[12,11,10,9,8,7,6,5,4,3,2,1] - 12 ~  mod 13 [1,2,3,4,5,6,7,8,9,10,11, 12]

[6,12,5,11,4,10,3,9,2,8,1,7] - 11
13,6,9,12,2,5,8,11,1,4,7,10] -
8,3,11,6,1,9,4,12,7,2,10,5] -
[4,8,12,3,7,11,2,6,10,1,5,9] -~ 10
[2,4,6,8,10,12,1,3,5,7,9,11] - 7
!
[1,2,3,4,5,6,7,8,9,10,11,12]

X :[1,2,3,4,....,n+1, ...,2n]
l
Y:i[n+1,1n+22 ..,2n,n]

12
[2n+2,2,2n+ 4,4, ..., 4n,2n]
l

2n+2=2n+1+1=1 mod2n+1
2n+4=2n+14+3=3 mod2n+1

! mod 2n + 1
[1,2,3,4,...,2n]

N=8

[1,2,3,4,5,6,7,8]
1

[7,5,3,1,8,6,4,2] = 4 [28,20,12,4,32,24,16,8] - mod 9
1

[4,8,3,5,2,6,1,71 -~ 7 [28,56,21,35,14,42,7,49] — mod 9
1

[1,2,3,4,5,6,7,8]

18

[17 27 37 47 57 67 77 8]

[1,2,3,4,5,6,7,8]



X:[1,2,3,4,..n,n+1, ....,2n,2n+1,...,3n,3n+ 1, ...,4n]
[
Y:[Bn+12n+1n+11....4n 3n,2n,n]
L4
[12n+4,8n +4,4n+ 4 4, ..., 16n,12n,8n, 4n]
I

2n+4=(0Un+1)3+1=1 modin+1
8n+4=({A4n+1)2+2=2 modin—+1

In+4=0Un+1)+3=3 modin+1

8n=(0Un+1)2-2=4n—-1 mod4n+1
In=0@Un+1)—1=4n modin+1

! mod 4n + 1
[1,2,3,4,...,4n — 1,4n]

B s L S S S 2 2 2 o o

1. N 3 1 X Y 3 3Y
mod N +1 X

2. X Y

3Y=X modN+1
Y=1/3X mod N +1

3n+1=p=0 modN+1
3n= —1 mod N +1
1/3= —n mod N +1

Y= -nX modN+1

X -—-n mod N +1 Y

19



2Y=X modN+1
Y=1/2X mod N+1

2n+1=p=0 mod N+1
2n= —1 mod N +1
1/2= —n  mod N +1

Y= —nX modN +1

4Y= X mod N+1
Y=1/4X mod N+1

dn+1=p=0 mod N +1
4n= —1 mod N +1
1/4= —n mod N +1

Y= —nX modN+1
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