


{b i }
v

b i∈ {0,1 }

∑v - 1
i = 0

(-1) b i + b i + τ = { v       τ = 0
- 1     otherwise



(7,3,1)-cyclic
difference set

binary sequence of period
7  with ideal autocorrelation

41 2

1

2

4

1

6 2

54 0

30

0

63 5

3

5

6

2

5 1

64 0

30

0

t
)(ts
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1  0  0  1  0  1  1

0  1  2  3  4  5  6

1  1  1  0  1  0  0

0  1  2  3  4  5  6



( v, k, λ)
v U

v D U D
( v, k, λ ) D k U

d ∈ U,  d ≠ 0 λ
( x , y ),  x, y ∈ D d ≡ x - y  ( mod v ).

D
v = 4n - 1, k = 2n - 1, λ = n - 1 n





( v, k, λ)
v = 4n - 1
v = p( p + 2) p p + 2
v = 2 t -1 t = 2, 3, 4,⋯.

v



v < 1000 v =

v < 10000 v =

v =



( v, k, λ)
D = {d 1, d 2,⋯, d k }

D' = {td 1, td 2,⋯, td k } D
t D' = {d 1 +s, d 2 + s,d 3 +s,⋯, d k +s } s t

D

( v, k, λ ) - t
D'' D D'' t



{ 0 }

{ 1, 2, 4, 8 }

{ 3, 6, 9, 12 }

{ 5, 10 }

{ 7 , 11, 13, 14 }

D

0

5

7

10

11

13

14

0

5

7

10

11

13

14

D D2×



( v, k, λ )
v b i ( i = 0, 1, 2,⋯,w - 1)

∑w - 1
i = 0

b i = k
∑w - 1

i = 0
b 2i = k - λ + vλ/w

∑w - 1

i = 0
b i b i - j = vλ/w  for  1 ≤ j ≤ w- 1
i - j w

b i i mod w
D D



v



175 = 5 2×7

C50 = {0 }
C51 = {1 }C52 = {2 }C53 = {3 }C54 = {4 }

C70 = {0 }
C71 = {1, 2, 4 }C72 = {3, 5, 6 }

C350 = {0 }
C351 = {5, 10, 20 }
C352 = {15, 25, 30 }
C353 = {21 }
C354 = {6, 26, 31 }
C355 = {1, 11, 16 }
C356 = {7 }
C357 = {12, 17, 27 }
C358 = {2, 22, 32 }



C359 = {28 }
C3510 = {3, 13, 33 }C3511 = {8, 18, 23 }C3512 = {14 }C3513 = {19, 24, 34 }C3514 = {4, 9, 29 }



w = 5
∑4i = 0 b i = 87
∑4

i = 0
b 2i = 1549

∑4
i = 0

b ib i + j = 1505, where  1 ≤ j ≤

0 ≤ b i ≤ 35

w = 7
∑6

i = 0
c i = 87

∑6
i = 0

c 2i = 1119

∑6
i = 0

c ic i + j = 1075, where  1 ≤ j ≤

0 ≤ c 0,c 1,c 2,⋯,c 6 ≤ 25.

b 0 b 1 b 2 b 3 b 4 c 0 c 1 c 2 c 3 c 4 c 5 c 6



w = 7×5 = 35
∑34

i = 0
d i = 87 ∑34

i = 0
d 2i = 259

∑34
i = 0

d id i + j = 215,   where  1 ≤ j ≤ 34,
0≤ d 0, d 1,⋯, d 34≤ 5

b 0 = d 0+3( d 5+d 15)b 1 = d 21 +3(d 6+ d 1)b 2 = d 7 + 3( d 12 + d 2)b 3 = d 28 + 3( d 3 + d 8)b 4 = d 14 + 3( d 19 + d 4)

c 0 = d 0+d 21+d 7+d 28+d 14c 1 = d 5+d 6+d 12 +d 3+d 19c 2 = d 15+d 1+d 2+d 8+d 14

d i



v
w = 5
w = 37
w = 5×37 = 185
w = 3
w = 41
w = 3×41 = 123
w = 3
w = 43
w = 3×43 = 129
w = 3
w = 5
w = 3×5 = 15



v < 3000


