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B EAEAIELEMER REAFESIHELER EAEEREN M EELRRFS N AL ERIL.
BB AL EEWERLBEFFRE R AMMERREDICkFR. AR ESPERNENEE,
HTEBRRERE o WEH T - EFNEENERSRAFRIRE. ZREFEH — 1 MEE. §F DL (gt D/2,+2
EFRBA 22— DHFA. ZRENFI AR KEC 2R B ERKNERSRIERII AL MAREXSEEL
B RF 3, R 0 R BT R A D ROk R E A K A

KGR B SI ARG F5I RS MR 24

FEDH#S TP309.7 kAR ER A

AR T N AL BB MKREH P (secondary users) EH EBEZ A - FEHAEBNLEEN—
MEE £ 5B (Rendezvous). R, XM ER B RICHAESRDELH, TEFRRWT . (D ERAH
(primary users) Xt TEEK GH MBARTETW K, TMREH P EBRSUB P BB, U010 38 5 A8 B i
FlE. DOEREENAHATRERNE D, IHREEPLERREREFREASZEBHIC. QIAHE
SEMEHHAR AR Z B RAREHN, B EMNZAMKICERSRIL. (O—BAEHE—IRIL
ANAFMEREERENTEBA P ZRARICAER #%EE, B XS5 3 AR .

NERX— R, FREMNRETETHARNRBRTR. XM —2]FRE T —-RETHIRFI W
By HAKABEAERNT .

FOBIN—1X NI BERRREREMEHHN MTRHBEE. BRYTFE—NRABEHKREA S,
EATTHY B E] AR FT LARE AR RL B 4 R E K Bt IR FR. R T R — N EBE L EX— AP THRFEFI e =
Qo suy y+>eyury) , He w, BF{(0,1,-,N—1}. BN Lw) FXHR LW = (uy sz » oo suury 20 » B XFFF1
u EREB—OL. X TR G ERBBFS u Mo, MR w, = v = b, ABABRER « Mo 5 i NidIE]EFE L2
hA{5E LSBT R

e SE B BB 15 B R, AR B IR P 2 18] B B o — R R RE IR A5 B9, T BB S YU S8 R Sl
JTH A F{EE. B, ﬁﬂﬁ%—kxlﬂE‘JZK—,&WFZIE—'J?E@%FEE'FHJ/FE&YE BBRAE B DCR B BRI R B
FEMBENTHBEFIIES .

BX1 BHEEFANEXEREES EHABNT WRBFEIIERMES. MRS TEEH w.v e
HUREERE € {0,1,, T—1},#F (wi:w, = L*(v),} = S, 4 HREHRI P REWIER S5 F
5] & 4 (complete asynchronous channel hopping system), f&j#f% CACH £%. K T W ZAZREW A% S
BIRADIZRFERFEA .
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1 & T=N,S={0,1,~,N—1}#EH
u= (0,0,,0,1,1,+0,1,°*,N—1,«,N—1),
[ A T N
v=(0,1,yN—1,0,1,+*,N—1,+,0,1,,N—1).
AT B8 B E LBHE, H = {u,v} &2—1 CACH &%.

RBEA WK G PRI —4 CACH R4 5 f9 B A A TR B B3RP 3710 ok i 47380, anRAB1 A =0
— N LRIWEE, B AZERE T A —ESEX R FEE LRIRID; R eATRE LR e AE
A ATE A T PABATEE T 8 i Bh 3E 3R AT L7t ik R R E R R /Y AT R 8, TS 1R 320 Y
2. EHi, —1 CACH RAE T VI Z LM Z0W KGR P W3R R 255 3210 ) &L 8 i 870 w547 vl 7,
REWMEH TYE TRRICHEMKE, FTUEB T 88, 58RI E L k.

WA R A THEOT LIES iR — 4 CACH REM A T, MEENECH N BAMA T > N°.
e 3, HEXBL WA, ZRETBREA NT14F5. BRIERHES R CR1—2]. 3 T=N i, %K HXA
— 452 % (perfect) CACH R &, A LAHBBAE, # 1 #H H = {u,v} —15E3% CACH &4.

PEBTAHIE, RRAFEERESAELWANFIIH5EE CACH RS, FX E, /DK% ANEBIT7EXEK
[31HIER, Y N ARBN,5EE CACHRGE HEE & F WA, TR 2 8UE L 3 A IESE B R AT BB T A 1
¥ CACH ZRAEBRHNBTARNFHN. R EXLRNAS . REAPOREAERZE TR, XHE R85
DFFERF P Z BB E 7= BORRIE, YIEBEFHAANFE MR E AP Z B FEE G, EARNERDSAR
5. NXAMAEYE,. 5% CACH REIHA T4 LH.

230 % B CACH REE WA E RIRE. B4R YE, 45 IBFEEBEON NTIASH N 5 CACH RE HK
B X B—MKRFIEHEREEE 1 WL Fat, XNERWEL K CACH R4 H$H BB EZHFF.
B b, o354 (relaxed difference set) , 7ESCRA[3 — 5] FEM#E B T R E ) CACH R4. B0,
SCHRLS] H# s i iy CACH R Tt R A I R AR SN X BER N A— DR AW EBRERA—A
BEBECH N ABIKA N 2N* 1 CACH RE, AR T EH KL N/2 &F5.

1 B&EAIR
AE S BEEFM RS A BT OEAME. LT UMM Al RIS R, B E
o AT A5 % SCRRC6 . .

EX2 BWCH—ANvHEE, DA —IGCGHE FE MEXMNTCHHB—FERNTTa . BFLEAXD
WILE(d  d;) #18 a = dd;" 4 D BB —4 (v, k,1) - 248 (difference set).

EX3 BGCH—-TmnBBEMEBEHN—Im KT8, DHRI—1GMEFE WEXTFG\M P&
—ANTTR a BFEAX D FHFENRETE(d) F18 a = dd;" ;3B M P HEBRTRERBAERR N
dd7 WER,. Kb d.,d; € D, IFAEKR D H—(nymyk,2) - X E 4 (relative difference set) , il M & H
FEXT R B EE TR

Wi B E X 2 FEX 3 AR, Y — M ZENE TRV AATHE, XM HENZERE -1
£ HEHEZEETUEERZEN—MHE MEETUMAHEN ZEHBERER. TEHA L —T2MM
ETHRSZ FEHENT2E.

511U BN —NEEF GHERBRF, WRERE. R’ Trpy:Fp >F, Fp BIF, BB R %L B

Trp(x) = ixqi yx € Fp. BX
D= {x € Fp:Trp,(x) = 1}.
WALESDR—-1Mg—1/qg—1,q—1,¢" " ,q")- MM EZE, MHEBTHMAF, WREHE. FHH,
W =28,DR—P(@+1,g—1.q,1)- XL,

2 —RETHENEKNWE
ARSI 1 R — B 5. B S — S B BT S R R BT 5
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EE1 #n=2,TG,q,. M DIMFIHE 1 HFENL e WBECFHEMT. S E= (2 € F, :Trg, () =
0o BMG Blg* — 1 MBERE Z, MEAHBE. HFEEMN « € G, X aD = {ax:x € D}. MRS
2= {aD:a € M} U {E},
2 QHRFAETEMRG W—F14. #E—25 BT RN E LEPA ¢ — 1 BT F] u.
e, i € p(E);
as it € glaD).
Hera€e MXBERERH « TEAMGBEEXEESM PHTERRR L q¢— 11, HAFF « HE
M, 1¢& ¢M);
{e}y 1€ oM.
R EHREAQHMBAHG WIS BFD={z€ Fp:Trg(@) =z+2' =1}, Fillhi¥a €
M &Y,

{w;su; = L(u);si = 0,1,000,9* — 2} = (D

aD = {ax € Fpz:Trz,(2) = 1) = {y € Fp :Tr2,, () = a}.
#E—2b , B Tl R BCR— W AT, B A
G :aeq7 v e Fe :Trqz/q(y) =a} = (a€ U #oaD) U E.

Bl . Q ¥ BB G B—N 4.

TERE—-SIERFI « HR(D R, BEEBuhi € olaD) WHLE. B o« WENL . a # e, W {i:
u;=a) = gaD);#F a = e, W{i:u; = e} D (D). HFHFAER oD HD —#,BE—N@+1,g—1,¢,1)-
X ZECEB— M ZENB R - MHESHRMNENZEL UM FEBWN [ € o(G\M), BFE—X
2,y € aD fEB [ = o(zy™) = p(2) — (). MRS j = ¢(2) i = o) ARE ws = u, =a,j—i=1,
Bl:u, = L'(w); = a. B, %1 ¢ oM B, HH

{wiru; = L'(w)isi = 0,1,00,¢° — 2} = M.

A—HE-H L€ oM HI1#O0B . BAEH - (q+1,9g—1,¢,)- X EE,aD FARFEx,y, 5
L= glzy™) = p(x) —p(y). MRKa#e,FHL = px)i=00(), MARBRERFE i,j FHu, =
wy=a,FHj—i=1 L, Yl oM B, H

{wisw; = L' isu; #Z eyi = 0,1,,¢* — 2} = g,

B—, BB a = e IEHL W (iu, = &) = (D) U o(B). RIEEMEXE= {2z € F, :Trp,(2) =0},
iU EF; PRTROBHBERSE=F, =M. #MMPHTREERTURRRE PFEH TR,
XEE—, BURTE NI, A

{ussu; = L' (w);yi = 0,1,+,¢" —2} = {e}.

X TE R T IEH.

EB CACH RA&ME X UK (D) R, FAERI,F « SH B SBIF BT AN FTARNES,
EZ2EFEFEET CACHRGMBHEMNER. HEEMEAETHE [ € oM B, ML (w) WAL HR 2.
FEIEHE T « W3 B —A 51 CACH B4 MAK EA W REL R,

EE2 BogMFIu MEHIFEL T j=—1@+1/25,, —1,0,1,FF v XK

B uk,i - Zk;
o Unry vi = 2k +1.
MAFFES H={v":j =—(qg+1)/23,,—1,0,1} R~ CACH RY.

R ESHE A = [u, U], B, B —H RN o MEBAITR ) 50,0
KA BL B B 58 Z 84y 2R o BT BALTCR (o 50 5 ) IR RS, S THEEMIERES L
L) ATLARR KR

L) :{ [LkFu),LHj(u)], [ = 2k;
(L (), L (w], [ =2k+1.
BETH FAERH o € {—L(@+1D/2,,0, —1,0,1},s <, FRBBUFH o o WEILHERE. X FE
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BEmdEnEn .,
(49 10® = Li(g®)) = {{ui;ui = L*w),;} U {w;:L°(w); = L**(u);},1 = 2k, 2
{virw, = L ()} U {w: L), = L ()} L = 2k + 1.
THERE WA, S FRHE RIS, .
() L =2k £ b ¢ oM, Bk ¢ {i(g+1):i=0,1,+,q—2}, FFAHTHE1THQ RIHETF
{v? 0 = L'"(v*)} D {w;:u; = L*(w);} = M,
B 75 o F1 L (o) SRICHEFEHEHE L.
Hhke oM = {i(g+1D:i=0,1,,q— 2}, HAHO<t—s<1+ (g+1)/2,<qg+1.FEr+t—
s & o(MD , T
{v? 0 = L")} 2 {w;: L (w;) = L (w),;} = M.
RS o2 F1 L' () BEBRICEREREE L.
() I=2k+1: Flk+t ¢ oM = {i(g+1):i=0,1,,q— 2}, B2HEE 1 THC RWH%ETF
v v = L'(v”) )} D {wiru; = L (W)} = M,
B P35 o 1L (o) SRICEMAMEE L.

Fhtre oM ={i(g+1D:i=0,1,,0— 2}, AHTF —-1<—G+)<qg+1,HErk+t+1—(G+
t) & (M),

{v? ;v = L'(v{")} 2 {w;:L*(w;) = L' (w);} = M,
B LA ME BT R 31 o 1 LY (o) IR BE SR IETE BT R {5 18 ERIC.

AR, EHE1PHHEN CACHRAE H BB E T L (¢+D/2,+2 %55 AR 2 — 1, &
HEAMEEN ¢— 1. MRS N=q— 1L,AKRE HHYEAYPEL 2N MBS TL(@+D/2,+24%
3. 5601 iR sER CACH REA LLE, KA T — &, BRTHMNFIREE N TRE. XHE—
k, ZRGEBRTHHBEZILH K LT CACH REBEK R H TFFLEHORKIE M, FH AT L3RR
WGP RN ERERE, T T E CACH R5H Tk Atk

3 HRiE

FXAABITEIL P ERNEXNZR, N TEBRREF ¢ WE L T — 2380 52 & 13k B 5 BT 51
ARG ZRGEMER ¢—1 MEE . WEK CACH 2L H 88 EF T ¢+ D /2,2 ZFFL. ZRERTFIE
MRECZEFBERUNWERSBBFINRE, SEAMENTR CACH REM L, HAH KA1
T—fF ERTANFIRE AR T. B, @XM H K CACH R4, EF S RH TR BRICHIER
SEHBEFHBURER L.
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A New Family of Asynchronous Channel Hopping
Systems Based on Relative Difference Sets

PAN Hongyan', FU Shaojing?, DU Jiao®

(1. Department of Basic, Changsha Commerce and Tourism College, Changsha 410004 ,Chinaj;
2. Computer College National University of Defense Technology, Changsha 410073,China;

3. College of Mathematics & Information Science, Henan Normal University, Xinxiang 453007 ,China)

Abstract: In cognitive radio networks,. to communicate with each other, two secondary users have to first establish links
through a common channel, which is called a rendezvous. One solution to this challenging problem is to use a rendezvous proto-.
col or algorithm based on a complete asynchronous channel hopping system, which plays a very important role in their design.
In this paper, using relative difference sets from the combinatorial design theory, we propose a new CACH system for any
prime power g, in which there are totally g—1 channels and | (g+1)/2+2sequences of a common period 2(¢* —1). Compared
with the optimal CACH system, the sequence period of our new system is already very close to the optimal case, and it has
more sequences. Hence, our new CACH system is more practical for designing new rendezvous protocols,

Keywords: channel hopping system; sequence period; relative difference sets
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Prediction Model for Three-parameter Interval Grey
Number Based on Kernel and Degree of Accuracy

LI Ye, ZHU Shanli, HOU Xianmin

(College of Information and Management Science, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: Modeling objects of traditional prediction models are only suitable for real number sequences and interval grey
number. Therefore, based on three-parameter interval grey number, and a new prediction model is proposed. The kernel se-
quences, the "center of gravity" sequences and degree of accuracy sequences are defined and predicted. Then the unbiased pre-
diction model of three-parameter interval grey number is achieved by deducing and reverting. An example is presented to illus-

trate the usefulness and effectiveness of the proposed prediction method.

Keywords: grey system; prediction model; kernel and degree of accuracy; three-parameter interval grey number



