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Abstract: Theory of structures of Golomb Costas arrays with 1-gap row and 1-gap column was established with the study 

of the properties and mathematical models of Golomb Costas arrays and their families which are obtained by the cyclic 

shift method. By conducting a number of researches on the algebraic constructions and the auto- and cross-correlation 

properties of Golomb Costas arrays with 1-gap row and 1-gap column, certain theorems were confirmed. The design of 

frequency hopping codes and the distribution of them to the users were illustrated while the design of frequency hopping 

patterns was explored in OFDM system with Golomb Costas arrays with 1-gap row and 1-gap column. By designing fre-

quency hopping codes with Golomb Costas ayrays with 1-gap row and 1-gap column, an algebraically constructed fre-

quency hop code family can achieve ideal auto-correlation properties. And excellent cross-correlation performance can be 

obtained when the Doppler shifts are restricted in a wireless communication system. 
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2

( 1) ( ) 1 0

h

X X X

τ τµ ηµα ησ µ β − − + + − =
 

 (22) 

�� µX=1�Ò(22)Dh 

 ( 1) 0

h

Xβ µ − =  (23) 

70(23)� GF(q)x�� 1>1' 

�� µX≠1�Ò(22)Dh 
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( ) 1 0

h

X X

τ τηµα ησ µ β− + + − =  (24) 

70(24)� GF(q)xe��� 2>1' 

?«�@�� 2> Golomb Costas��j_`

ab�efg(f� 2��Z��æ�§Â' 

�� 1  X α=σ, β=ρ

−1

h GF(q)�¤ÆÇ�η, µ

h GF(q)�õöÇ�λ, γhýb�|λ|�q−2�|γ|�q−2�

Í��y>��R�y>����(q−1)×(q−1)�

��y

1

(k)=λ+log

β

(1−ηα

k

)� y

2

(k)=γ+log

ρ

(1−µσ

k

)�j_

`ab�efg(f� 2' 

�� 1  X α=σ, β=ρ

−1

h GF(q)�¤ÆÇ�Í(

����R����� q−2ÈGolomb Costas���

y
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(k)=log

β

(1−α
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+1
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3
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α
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α
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1
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β

(1−α

k

) (mod f(x)), 1�k�7áO 6(b)

x� C

2

h Golomb Costas ����ÑÉabh

y

2

(k)≡log
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(1−α

k

) (mod f(x)), 1�k�7áO 6(c)h��

C
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3.1.2  ���� 

X l=m=1�Þ�α=σ, β=ρ�<	Ò(16)Dh 

 ( ) 1 0

h h

X

τηα µβ β− + − =  (25) 
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0
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Ò(28)xk

2
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1
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2
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1

w<q−1��ZÒ(28)x τ�\gh�τ

1

=k

1

wIw�

τ

2

=k

1
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β

(1−ηα

w

·α

k

)ÅJÅy

s
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0 1 10 9 8 7 6 5 4 3 2 1 10 

1 6 5 4 3 2 1 10 9 8 7 6 5 

2 2 1 10 9 8 7 6 5 4 3 2 1 

3 5 4 3 2 1 10 9 8 7 6 5 4 

4 10 9 8 7 6 5 4 3 2 1 10 9 

5 8 7 6 5 4 3 2 1 10 9 8 7 

6 7 6 5 4 3 2 1 10 9 8 7 6 

7 9 8 7 6 5 4 3 2 1 10 9 8 

8 3 2 1 10 9 8 7 6 5 4 3 2 

9 4 3 2 1 10 9 8 7 6 5 4 3 

10 × × × × × × × × × × × × 
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1 2 3 1 2 3 1 2 3 1 2 3 

0 1 10 9 8 7 6 5 4 3 2 1 10 

1 10 9 8 7 6 5 4 3 2 1 10 9 

2 8 7 6 5 4 3 2 1 10 9 8 7 

3 7 6 5 4 3 2 1 10 9 8 7 6 

4 9 8 7 6 5 4 3 2 1 10 9 8 

5 3 2 1 10 9 8 7 6 5 4 3 2 

6 4 3 2 1 10 9 8 7 6 5 4 3 

7 × × × × × × × × × × × × 

8 6 5 4 3 2 1 10 9 8 7 6 5 

9 2 1 10 9 8 7 6 5 4 3 2 1 

10 5 4 3 2 1 10 9 8 7 6 5 4 
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* 

1 2 3 1 2 3 1 2 3 1 2 3 

0 1 10 9 8 7 6 5 4 3 2 1 10 

1 9 8 7 6 5 4 3 2 1 10 9 8 

2 3 2 1 10 9 8 7 6 5 4 3 2 

3 4 3 2 1 10 9 8 7 6 5 4 3 

4 × × × × × × × × × × × × 

5 6 5 4 3 2 1 10 9 8 7 6 5 

6 2 1 10 9 8 7 6 5 4 3 2 1 

7 5 4 3 2 1 10 9 8 7 6 5 4 

8 10 9 8 7 6 5 4 3 2 1 10 9 

9 8 7 6 5 4 3 2 1 10 9 8 7 

10 7 6 5 4 3 2 1 10 9 8 7 6 
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