3 BEARXR

AEH T, EXRINOEBRKRT, TOREICTDNWTHEND, [13]

& E A BB E M ORI —BTE 7 N ERSETOY T b
IZBNTO IS AMARIIIERRFIEIFENTNHS, DFED, AN
DEMRT {a} OB ECHBEBEED U T ORFRZRIZL THRDS & &,
RS (a0} BERRI &5,

E (r=0 (mod N))

B-(r) = {o (r£0 (mod N)) (28)

ZZT E=YN 1 a0PR THB. L. BRI (a0} OB ERIMx
1 DERKOATHREINTVNSRLE., E=NThd, ZIT. A
%51 {0} DELZRFITH B DOBETHEHITONTRRS, H
N ORI {00} 12 N RO DFT ML bDERFI{F(k)} £F 2. D
0,

Fk)= Y aDe % (29)
LB, ZIZT. i=/—10<k<NTH3, ¥ {F(k)} DAMN D

AMRFITHS. AMRS {0} ORMECABEBEK R (1) & {F(k)} ©
EHZIE LT DBIRASER D LD,

V-t c2mTk N-1TN-1 c2nTk
> RO = X | T aa] e
7=0 7=0 Ln=0
N-1 N+n-1
= Y apre S e
n=0 m=n
= F*(k)F(k) = |F(k)|" (30)

L. m=r14n &L, bL. BHRA (o) | LRI SE, R
(28) £ 0.

N-1
z_jo R.(1)e’*F = R.(0)'¥ = E (31)
EJAr S
|F(k)| = /R.(0) =VE (32)
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THd, >T. RI{F(k)} = (F0), F(1).-- -, F(N=1)) DETHE
FINE CHEXHE | F(h)| = VE THDHEE, EHEOE IO, HNHR
S{aD} BIARMES D, BRI T T, LLORYIE. 2700
A DT — 1) TEM (Fourier Transform) & -“EMiTH L I &5 1L T
Wd, B2IHENTBXRZEDIZ, DOMMRANNEDHITNLERINTH S
L& TROL, BUEHCHMEEY r =0 Z2R<2ETOL 7 MIBNT
0 THDHEE, ZDDHAFRSIM DM A HAHIE BB OMHHOBCEIN T
RBVNTHD, ZIT. NIEHLRANOEMTH D, O T R
. BOHI TN S Frank Sequences. ZWMTAERFIRCHRH, kL
BN TRESNDIRSINL WAL RIMNE ETURHIND,
WIS H AN EVS BN S EXDE. R4 {a)} BRI 2T
WWF =54 (energy efficiency)ny ZFD I EMHFEL W, TIT. pidld b
DEDITERIND,

n=0 n By
T] = 2 ('i‘;)
N rax { &Sf)‘ }
iz, R0 {al) ) PULRAITSH 2 BT,
I
n= (34)

N -maz {[&S{’

}
THbD, TDONTA—F nIZBBEROMEIEANS -ETHRVRMNIELT
i, BICEETH S, L. BEEOHHIA—EMN | TH D IR
e 5E, n OMEIFERAME 1 IZHEL W,

H N, ORI a0 = (a0} S N, OFIERS 0 = {af)} 7S
EHIZHERRFITH O, MD. ged(N,N;) =1 TH2ETH, TDOLE,
5 o) % N, BB OB L R ERT o) &2 N O KL 2R
DEHR T EDWE E ST EB NN, DFRF A = &) < al) = {al) -}
AEEZ D, ZORMNBRN ) bERHLRINTH D, F5al) o) ol
O EME CHIEBEEETNEN R(1), Ry(7), Ry(7) £T D &,

Rrs(T) = Rr(T) ) R-‘!(T) (35)

THD, DOED. BFla) OFEMECHBEEIU TOL DI EN,

13



o) MERZRFITH D ZENENDEND,

RT(T) : N] 0 --- Nl 0o --- 0 N1 0 0 0
Ri(r): x) Ny 0 --- 0 -~ N; O 0 --- Ny O
R.o(T) : NN, O - O -~ 00 O -+ 00

o 3-1 %%N3=9®E§%N{W%&U\%%N}:Q®E§%ﬂ
@W}ﬁ%h%h&?@&ik%i%h?métiéo

{&(r)} = <1,1,1,1,e'237i’"’e’__32'i‘”716—3257re23'>
@} = 6y
T, i= Vo1 THB, Z0&E, R {a(9} BUTOL Sk

~(rs) _ r
{7}y = {a-a}
=2t =2t 21
_ === - =T ST ; :
= ( —,1,—1,1,— ,es " —ge 3 " —ed 1, —1,1,—1,
2t =2t =2t 2
€3 —ies ", 1, —ie ",eT'")

I {a)} DEZRINTH D,

%51 {al)} EREROMEREN | THIELZRF LT 2, Tibb,
o) = ¥/ = of() LTB, TIT. a=€N,i=/~1 THD, TD
L& UTIORTRIBERRIIEB B,

1L {ahn }: 22T mBEEOEKTHY. HAFOm+nE N £
ETHEIREELUTEEINS,
2{@@}::T\cmgﬁ@@$ﬁ@i&fﬁéo

3. {apm}z 2T mﬁﬁ%@%ﬁ?&@ BIE1 DN FIRTH 5.
4. {a(" } ZZT, aidal) OERLEBREERT,
5. {F(k)}: ZZ T, ﬁﬂ{ﬂ)}@ﬁﬂ{n}gDFT%%?l&t£o
THSNDRINTH S,

fis-2 AN =8 OEZRF [} EBUTOLSITEX 3.
{aD} = (1,1,4,-1,1,-1,4,1)

14



{F(k)} = (2+2i,(2—20)(=1)7,2 - 2, (=2 + 20)(~1)},2 + 24,
(=2 +23)(=1)7,2 — 2i, (2 = 2i)(~1)7)
RI{F(k)} DERFRINELD, £, |Fk)| = 2.82843,k =0,1,---,7
THO. R {al)} BEZRFITHBEDDBETHREEHRZL T

L5ZEHWENOOEND, AT, BUNCRTAHRI D2 TERRSIT
H 5,

{a2+n} = (Zv —1a1)~177"717 171)
{1-200a} = (1-2i,1—2i,2+4,-1 42,1 -2, -1 +2,

24,1 - 2i)
A(’,,) 8rn _ 670 6mr-l |, 16m2 16m-3 164 1675
{anCS}— (65,65,Z65,—€5,€5,_65,
. i6m6 1677
e 5 ,€ 5 )

{a"} = (1,1,-5,-1,1,-1,-4,1)

3.1 ZHEERRY

AEROHIHEN S TE L WRII SR LN TN 5, AH TR
M2 DEHEZAINCE LT, TOBREROEIEIC DN TR, [13]

3.1.1 Frank Sequences

qZBRAE LT D, Frank Sequences F = {&(1)’ e ,&(q—l)} 1
BN = ¢ OZARFAOEETHD, F51a0) = (a0, -, a4L,)
DEEHIT1 O gFTBTH D, BENCEERERT L.

n

d()_d(;)_i_k:exp (27“~1rjk),0§j<q,0§k‘<q (36)
q

<53, TIT. r,n i dENETN ged (r,q) =1, 0< Sﬁq — 1 27z
THSRETH S, £/, Frank Sequences IFEA T DL D175 |ZANTE

15



RYDIEBAIRETH D,

1 1 1 1
| a” o ... alembr
F o = [fj(rk)] =11 o* atr cooo@mr
1 a(q—l)r a2(q_1)r - a(q’_l)zr

1 = ata oo (57)

ZIZT, jkRENEN ¢ ROTH PO O &S, FIFESEZXT. I0
-

=)

o = a0 = 0 (38)

n otk T /5,
THb,
Frank Sequences {3 /&3 B CAHBERE S, B HIAH A AHBEBEEGT DWTLL R
OHEZF DI EMIEHES N TN S,

N-1
B «(r) N (r=0 (mod N))
rin = Saag = {20l )
N-1
R (T)| = }: aaxy) = VN = q,
\7’7', r#s,gcd(r —s,q) =1 (40)

22T, FMMEEAHBEEKICET 5L g TR DO L EDAMILT B,
eSS, bl ¢ WEETH12ETBE, rslidqLHEVWIETHD
EORBERETRITNEARSBNDT, rs EBHIKHETRITNE RS2
W, TODOAROEIHICHEEICRSDT, Bl r - s 3HITEEKIIR
5, LEDBOT, ¢ MBETHEEZBEr — s MW q EEWVITHEITRDZ
3N, DED, EEDOEE ged(r —s,q) = 1 Wil T KR
W, LLEOBERIZE D, L OB HEEABEREL g NERDO EEDHHR
MY B

Frank Sequences @ A B OB, B EMEEAREZIRAT 572
DIZ, ETUTOBEBRRZENTBL, clF0<c<N-1Z2FZTER
BTHDEL, ged(r,N)=1TH5&LT 5,

cFODEZE,
%ifeiaaéirml_,eizﬂN—””N‘“1<~.ei2"vc3}c"'1 =0 (41)
oy - ian—er _1 - e:tz"N_lrc-—l -

16



c=0D&EE,

N-1 N-1
e:h_rN_‘E"Cn = 1=N (42)
n=0 n=0
HUEXD,
N-1
£20Y=T, 0 _ N (C = 0) 43
Z? ’ ”{0 (c# 0) (43)
THb.

=9, AHECHBESEICOWTHERTS. 1 =ug+v, n=jq9+
k, n+’r=(u+j+€)q+(v+k—€q)&'§-5° ZZT  k+v<qg—-1
DEXe=0THD. k+v>q—1DEEe=1THbB. TH&,

9°-1 —1¢-1

]{1~‘r (T) = an TL+T — Z Z (ijk‘ u+]+( (‘U—\\-k cq)

n=0 k=0 j=0
q—1

= Z —r{k(ute)+v(ute)} {Za_rjv:|

¢ (u=v=0)
“{0 (v # 0) (44)

EHOEHIINX 43) L #EMN D, U LEOXSITHME CHBEREEIR
u=v=0F8bEr=0DLEDHR,.(0)=R(0)=¢*=NTHD,
T£0ICBVWTHER, (1) =R(1)=0TH 5,

I, AMMEMEBESEICDWTERT 2. FAMECHBEREOSS
ERICESIZr,n,n+71,e BEHEL. r#sET D,

7°-1 -1g-1
R @) = | T a0 = [ 3 aritastersratesioa
n=0 k=0 7=0
q-1 g-1
= Z a—s{k(u+e)+v(u+s)} Z aj{k(r—s)—-su} (45)
k='0 J=0

ZIT, (Db adtk 9 IR (43) KL D k(r—s) —sv =0 DEED
BT, k(r—s)—sv £ 0DFRIZ0IT/EB. k(r—s)—sv=0. F
OB k(r—s)=sv 2T kX ged(r —s,q9) = 1 DFEDAH—EITHR
ED. k=2 (modgq) &XIND. £oT. ged(r—s,q9) =1 DHE

IRrs(T)l = ‘ —s{r 2> (mod Q)(u+6)+v(u+e)}
= ¢=VN (46)
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Thb,

JAM N = ¢* @ Frank Sequences D& EFEIL 1 D ¢ RIRTH DD T,
Frank Sequences DALAHIRIERIIHI ST g 1ITFL W,

B3.11 g=5N=¢*=25&T &, ged(r,q) W/ Tridr =1,2,3,4
L7 B DT 4 DO Frank Sequences BHES5N 5. TD 4 DD Frank Se-
quences V3T R T ged(r —s,q) ZMET HDT. T3 5D Frank Sequences
DI BAEED = DO RFIEOAGHEEHBERER | R, (1) =5 TH5. T
D 4 DO Frank Sequences ZLL FIZRT,

{&9)} - (1)1a1’1713176%1",8%&”,6:5—"ﬂ,6:52_'w,1,6%",6%ﬂ,625l",e:5ﬁ7r,
lwe:;_‘rae%&wae%w’eg—'ﬂ,lae%wae;;lﬂ,e%ﬂae%lw)

{&512)} = (1)131a171)lve%ﬂae%ﬂ,e%ﬁ”,e%w,1,6:5&"”,6:511“,6%“’625&",
1aezslﬂ3e%ﬂae:$iﬂae:52_iﬂ,178:%7r362_i7rae;52—‘ﬂ76%w>

(a9} = (1,1,1,1,1,1,e¥ 7,37, e, 571, e 57 o7 37 T,
1’6:5217"76:‘%.-”’6%”,6%‘”,1,6%”>(3%W7€%w76%">

{&514)} = (l,l,l,1,1,l)e%"’e:ﬁ",e%”’e%",l’e%"’e%wje%wve%",
1ae%ﬂ,e%ﬂ)e%&wve%w,lae%ﬂye%ﬂ7e:;—'",6;5’aw>

ZIT.i=+/-1Th?, /. AiECHERE. BUHZHERERT
BUTFOLDITRS,

25 (r=0)
R, = r=1,2,34
@ =10 G0
IRT,S(T)I = S,VT,'I" = 17273a4as = 1527 3,4,7’ # S

3.1.2 Chu Sequences

Chu Sequences C = {&(1),---,&(’),u-,&(N‘l)} KETSEMN OFK
510 = (a6, af) ) OBBERRUTOLSITEA 515,

2my/—1

r(n+1)n

&(r)___{e N (N odd) ,0<n < N,ged(r,N)=1 (47)
e

ot (N even)
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Chu Sequences D EH CHBEREBIIL TOREZRED I ENGHI N
TW3,
N-—1 r
_ c)axr) _ JN (1=0 (mod N))
fe(r) = 2 @i = {o (1 #0 (mod N)) (48)

n=0
. NEHEEEL. ged(r—s,N)=1ERKET D&, EHIHEAHBRE
RIS T OREZFFD I EMIEHEINT NS,

N-1
IR.s(r)| = 3 a0, = VN, vrr # s (49)
n=y_0

NDFEEDEE, FER N @ Chu Sequences DAL FIRIERIE N IZHL
W, £/ NOMBEOEE, A N @ Chu Sequences DAAHIREERIT 2N
WWHLL7D, EB55DEBTH. Chu Sequences DAAHIRIERIT Frank
Sequences DAAIREERKE D B KR EL 12D,

Bl312 N=25&F5, ZDOEE ged(r,N) = 1 2l ridr =
1.2.3.4,6,7,8.9,11,12,13, 14,16,17, 18, 19,21, 22, 23, 24 O 20 (B{FAHET B
DT, Chu Sequences ® 20 HFET %, LML, T35 20 {#D Chu Se-
quences DIEINT ged(r — s, N) = 1 ZHi7zd, DED LA MAHEH
B ZREFL TV RFIOHMAEODEOEBOERHEIZ4 THDL, €
DEIRRFOEAEDLEEELTr =1,2,3,4 ITHIRT BRI EERT
EMTESD, TD4 DD Chu Sequences Z LA FITRT

{&ﬁf)} = (1,e%",e%",e%",e%”,e%",e_:’—?i",e%",e;_gi”,e:;—i”,
@%ﬂ,e%ﬁ"’e%",e%‘",e%",e%" e%gi"?e%”’e:zls_&",e%l",
e%”,e%”,e%",e%”,l)

{&g)} — (1,e%‘ﬂe%’%e%"’e%’l”’e?“’e—z’?’",egﬁéw,e_’;s?z"’ezs'”’
e%“,e%”,e%",e% ,e%",e%" e:ﬁa“,e% ,e%",e%",
e——;l",e__?",e%",es_;”,l)

[0} = (1,87 oHer Br 87, o B A S
e%”’e'_?%l”’e-zls‘h”,e%g_l”’e%",e:sliﬂ (3:215ﬁ e_Tlffj'” e%"7e'_?h_"’
e%",e%",e—’;s‘",e%"’l)

{&gj)} pussed (1’6%6—‘1(76—2-2171' e%ﬂ,e%"’l\'>e:§—i ,6_215:“ ezg‘ 6—22;"” 645_:7r)
e_Th” 62_; e;?ﬂ' e%" e:?l"’e%")ezézsﬂ e;?”’e:;?‘iﬂ, e_TMTr’
21 —~41 -2t 16t
¥ T T, R 1)



TIZT. i=/-1Th>d, £/, FAUECHBRE. F&UHE LR
AR DEKDIT2%,

{25 (r=0)
)= {0 (r#0)

] 1, 2, 3, 4, 6 7, 8 9, 11, 12,
13, 14, 16, 17, 18, 19, 21, 22, 23, 24
!Rr’s(’r)} = 57VT’7‘: 17273’43‘3 = 172)334’7‘#3

3.1.3 Combined Frank/Chu Sequences

LDESDERXRRINEZGVEGZEZB/SIEZHMEL T, Combined
Frank/Chu Sequences EWMEEN 5 RFIDEENER SN TS, Combined
Frank/Chu Sequences &[] UMD Frank Sequences  F' = {f;&’)} & Chu
Sequences C = {éﬁf)} LEBELIZODTH D, DED,

FC = {f0,.. fO, . fe ... fla=n,
,...,é("'),...,é(N"‘l)} (50)

THD. ZIT. N=4¢q?gcd(s,q) =1,9cd(s',q) =1, gcd(r, N) =1,
ged(r', N) =1TH>, bL. N = @ D& T. ged(s—5',q) =1, ged(r—
P N)=1TH>55E, EFD Frank Sequences, Chu Sequences D i
TRRR/ZE DI, INSDRINIBFSEMEEAEFEZFEDO I LI
72%,

IS OFRIOE A CAHHBEBREEIIEA S N ITH & D Frank Sequences,
Chu Sequences DEHHCAHBBEK SR CREZRFEL TS, — 4. b
L. ZDDRFIMNILIT Frank Sequences TH o728 51, £ DA HIFH EAH
BIBERIZ T RTO L 7 F TN IZEL WHEIHEZR D, R, ZD0
F 57412 Chu Sequences TH o 727251, £ O A WAH EAHBBE BT $
RTDL T FTYNIZELOHHEERFD. & 512, — DHRFID Frank
Sequences TH . HI—HDFHFIN Chu Sequences THSHEITIE, LA
TORMHEHBEREZEED Z ENHAINTN D,

|Rjwan(r)| = VN,r#s (modg) (51)
’Rjts),a(s+hq>(7')| = {0 gv#voz%—; >

]g(h,s)| V=" = g%_l_

r=s (mod q) (52)

POONIPC
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T 01234567 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 24
C(:)f(,)(T) 000200004400 0 0 1830 0 0 0 180 0 0 0 440
C(:)f(:)('f) 0002100003800 0 0820 0 0 038200 0 03820
C(:!)f(x)('r) 0001800006200 0 0 11 00 0 O 11 0 0 0 062279
Rywy jio(r)[[00 01400001200 0 0850 0 0 08 0 0 0 0 12 0

# 1: Combined Frank/Chu Sequences O FATALHIBEEE (V = 25,0 =
s (mod 5))
ZZT.0<h<qTr=uqg+vTHO,
=l
Q(h,S) = q Z (y(s+l;q)k(k+l)/')q-su(/c-}uo)+
k=0
g—1
q z a(a+'lq)k(k+l)/2q-—s(u+I)(k+vn) (5‘;)
k=2t

T#%. Combined Frank/Chu Sequences 123513 % RS5O HIIRIEEIZ I
HINICESTREDH, VN N2N DWTNMTHD

Bl 3.1.3 #13.1.1 &E613.1.2 TR Frank Sequences,Chu Sequences
ZR VD E, 25 O Combined Frank/Chu Sequences WL FD K D
5z257%,

FC = {f(l @ f@)f4) A1) 4@ 2@ 6(4)}

InEE, FYHEAHBEREICBEL T, R (), Bjn jia (T),
Ré(,,_j(,)(r)(r # s (mod 5)) D ;néifﬁﬁmm H ’Fﬁﬂ&]&l’&@ﬁ/7 ~ Dl
THEIE 5 1IKHE LW, ¢ = s (mod 5) DT D) 1A 1A B 3K
) BERLIIRT.

c(") f(

3.1.4 Milewski Sequences
Milewski Sequences 1 Chu Sequences & D HENNHWLFHRINTH L.
FEDIEDEK ¢> 1,m > 1 izt LT, R gttt O gt Ml Milewski

Sequences WK S 15
{Bgf)} % A ¢ O Chu Sequences ETBHE AN = ¢¥ ! D Milewski
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(e} = {&jmus} RUFO LS IcHEIRI NS,

, = €9

Sequences

(") —
qu+k - b_; (mod q)n

ZCT ] = 0’17" '7qm+l - l\k = 0, 11"'7(]"‘ - l»gci‘d(‘l‘!(l) =] THb
NTHE O TERRT L I EHaET

Milewski Sequences {ZLEA F DL S
H5,

L i
b\ War Wt
bgr_l i)f,'jﬁﬂ"’”' [( ),(y da=b)r
MO = [m)] = | .
8) 1)(()")(1"""‘ bg)( 2"
‘(lr) i)(lr)(l»(q'““}'l)r [')(l ') N (’1"‘*‘1)
0, G
béf’ '
Z)(lr)a(q"'wl)r
7(r) e g~ 1)r
bq‘_la(q Da~1) (55)
b el =1
[A)(lr)(x(qm =g+ )
ggfjla(q"'—n(q"*“wx)r
DTk REREN g x gn KOFFHI MO OFF &Y. FIBY & &
3‘0 L—-0)&:'3\
02, = ) 5

THd,
HL. ged(r—s,q)=1M2Dg AATETE 51T, Milewski Sequences (35
| = VN 28D, Milewski Sequences DAL

7 B A A B | R, (7)) =
HARERKISL gt TH D,
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M314 g=3m=1&95L. N=¢m =3=27TdH%, AH
g = 3 @ Chu Sequences (& {bsl')} = (1,621)3[—1'", 1) r=12&5XNND
DT, 9 H Milewski Sequences WU TFDLDITHSEND,

(60} = (1L1,1,e57, 57,071,637 57 1,657, e T, 37, e 3,
e ,l,e:é&”,e%”,1,e::_"',e%",ezal",g%"ﬂe;sf“'",l’e‘—gzlﬂv
e—_“")

{ég)} = (1,1,1,6121”,8_—92'1"7629—"”,1’6?W’e 92:‘,”’1,6 :3|"7323_7r,e——:_"’
e‘TB'W,e ‘"’15e%ﬂ7€9w7lae%wve%wve:ﬁ&ﬂ7e%‘wueiw7la

TIT. i=V/-1THbd. INSORFOAME CAHHBEEME. HHAHA
HBESEERUTOX D IR S,

rin = |
R = VT

BREIC, AN <40 ETOERRINCEL T, B/AOAARIRESR ¢ Z
BOHDIZDNWTE2ICZEED B, ZIT. "Chus x Frank,” EWD &
I N, = 3 @ Chu Sequences £ N, = 4 @ Frank Sequences ®
BICL>THLNERFIZERT,

3.2 ZHERXRRIOEH

AHi Tl Frank Sequences,Chu Sequences IZ T2 EMAIE L, DK
R 515 Modulatable Frank Sequences,Modulatable Chu Sequences @
FEIC DWW TIRNRD. [13]

3.2.1 ZEHATHE/ZER R (Modulatable Frank Sequences)

Frank Sequences IZBW T, ¢ BEFHFNDORKTH 57251, AN = ¢
® Frank Sequences ld M = ¢ — 1 {@HEEL. TNH5DRINDIBOHEE
DD DFKFIME O A M B AR OMEXHEIEZT D ST M T—EIT
D, BEMTRERMMT., ZTI T, Frank Sequences #—&({LT2HI &%
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N|gq 13037 3 Nlgq WK T
21121 Chusy

214 Chu, 22144 Chug,y

313 Chus 23123 Chuys

412 [(+1,+1,+1,=1)]|24|12|Chuy x Milcwskiy

515 Chusg 2515 Frrankgs

6 12 ("hug 26126 (g

7 Chus 2719 Milewshiys

814 Milewskag 23114 Chus ~ lumAl

g Franky 29129 Chugy

10]20 Chuyg 30160 Chusg

11711 Chuy, 31131 (' huy,

1216 | Chuy x Franks | |32 8 Milewskiy,

13113 Chu,s 33133 Chuay

1428 Chuyq 3468 Chus,

1515 Chu,s 35135 Chuss

161 4 Frankie 36 6 Frank:g

17117 Chu,7 37137 Chusy

18112 Chuy x Frankg | {38176 C huag

19119 Chu,g 39139 Chusg

20110| Chus x Franks | [40[20|Chus x Micwskay

% 2. B/NORARIER ¢ 2R DB AME ARSI (M NV < 10)
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EXD. ZORILE NI Frank Sequences ¥, HikHE | o8£I &>
TH ED Frank Sequences WERI N HDOE WL IENTEDL, BN
ZRELTH. MBI CHBBIRR O, UM R O st e L
NI EMS, INSD - HALI N/ Frank Sequences (M o] fiEZL I 4C
%1 (Modulatable Frank Sequences) &M EN 5, EMITAEZLINEHR S &
HKT 2HIC, EWICHOSNDHERDOMNE. URILK T LD ARY
b T AYRBUEAE D BRIZEICRIHAETH 0. FFICHRIZX DD D

{d&”)} ZEM N = ¢* O Frank Sequences TH2ETH, TIT. ¢ld
TEDIEDOEETH L, JOLELMaAMILICERINBLL FOX DI
#IND,

) = bidg) = bee TR 0 < k< q,0< j < gyged(rq) =1 (57)
TIZT. b0 <k < g3l | OILEOMEKTH S,

{dk} = ((l(),dl, s ’dq—l) %Q;{;:Lf:b‘h’f‘?&t"jﬂ%o Z_T. (lk = (), l‘
Q=1 ET B, TDOEEUFDOEDIT b, EERERD,

b = euﬁd" (58)

R (57) L OB SN, LED Frank Sequences 2 5 £ n[IE/L K38 5 5
2HB5ZEMNABETH S, i~ Frank Sequences ZEM L THRES N
LTOEMARERHERTERINE, —DORADEULELET D, TDLE,
TR ELRNOEBBUFOL I B EZRED T EAGIIENT
W,

L& TOESIZ. AN = ¢ OERAIEIRIHASRI & BRFEEZAT
N5,

9 Bz BHEEITIRT BEED DO RS D R WA LA B B B D xHi
IE—ERETHO. TOMIBFHFREKBL TV D,

3 FCHEBITRT T ED DRSO AR B ¢ O
7 —BT BT NERWT, BETOYTRTOTHD,

321 ¢=3&95%&, M N = ¢* = 9 D Frank Sequences 7524 Fo
£HiIcBEsN 5.

{&g)} = (l, 1,1, 1, e%”, e‘_'a?"", 1, e:ﬁ?"‘", e%—‘?r)
{a®} = (1,1,1,1, €37, e¥7,1, 687, 37)
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TIZT. i=+/=1TH53. {d} € {(1,0,3),(2,5,1),(2,7,3),(0,0,4)} &
ERETREFRET D, UTDOEDITh, 2BRE,

by = €3 £ =10,1,2
UTOXD>DOUDOERAERERRIANNBES NS,

{sﬁf’l)} = (69“,1,63",69",63",1,69"763 e )

4 =Bi_ 2i 4 —2i —4i_ 4i_ 4 8i
3 5 = 5 = T 5T 5T o357
{35}1’2)} = (ee",esa"’,eg”,ee"’e&a ,e 9 " eeT ev e9 )
A(2,1 _ i =4 26 din 24 4i . Bi. =21
{sﬁl )} = <e9 ,e® " e3" g9 e 1 €97 e9,e3

. 8i 20, 2 =20,  =di
{329} = (1,1,€57,1,e57,657,1,e7 7, € ")

n

ZZT. BRPIOZDDFRHNEEH & D Frank Sequences D D b A D %5 %
FRLEZBOTHY. BEDOZDDRINITH & D Frank Sequences DD 5

BERORFNEZERLZHDTH S, LITIC R0, |Rsam s02 ] R 522
DEEMERERT,
R;an : (9,0,0,0,0,0,0,0,0)
R 502 (2.05,0,0,2.05,0,0,8.52,0,0)
R;1.2) 522) (3,3,3,3,3,3,3,3,3)

3.2.2 Modulatable Chu Sequences

Chu Sequences 7 5 & 5 N5 —#&{t. & 117z Chu Sequences % Modulat-
able Chu Sequences &M,

{&g’)} ZRM N = sm? D Chu Sequences £ %, ZIT. m,sld&d
CEBOECERE T2, &7z, {b,} ZHHEN 1 THD m BOERK
EBERETDHRINET S, ZDEZE Modulatable Chu Sequences {38,}
WBUTDOLEDITEREI NS,

i = b 4(r) =

n = Un (mod m)dp ’

b, (mod m)eL”N“r(nH)n (N odd)
b, (mod m)eﬂffjmz (N even)
0<n< N,ged(r,N) =1 (59)
{d,} = (do,dy, -, dm_y) BREELEVERET 2, ZIT, 4, =0,1,
L, Q-1ET B, ZOLEUTOEIITh, ZENTRN,
2m —ld

by=€ @ (60)
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HL., NOEEm OZFR 5T, m— 18D Chu Sequences 2 T,
m — 1 Modulatable Chu Sequences 2 ERETHHEEGEHD T &N
T&E5, ZOEBIRTBERDO ZDORFO M EAHB B K Ofxd
{32 THOL T FT—EE VN TH%.

Modulatable Frank Sequences /& Modulatable Chu Sequences D%#5!l72
BEERRT I EMNTRETH S, bF) bC) #FNTN Modulatable Frank
Sequences & Modulatable Chu Sequences 2 Z# T % 720 DHEX{E 1 D
FRORITHBETDH, N=m? &L,

o) _ [BDESET (n - odd)
" B&F)e—hn%zmz (m even) 7

0<n<m,ged(r,m)=1 (61)

L9 5 &, Modulatable Frank Sequences B 512, N = m? 2MEEKT
&% & &, Modulatable Chu Sequences 3.

ég") —_ BSIC)( &(r) — <8(F) )e—"malr(n (mod m))2> eﬂm—gzrnz’

mod m)“'n n (mod m

0<n<m? (62)

LHEED, B nEn=m+k0<jk<mDEIITEKT &,

0 = g0, = BF e R E T Omk® o ) etV Bk
= IA);CF)ICZAm_E"jk (63)

EEFTESDN, R (63) DAL S NIT Modulatable Frank Sequences
ERLTWVWD, N=m!BAHRTHBEEBRKITLT,

5(r)

“n

5(r)
mod m)an

_ (g(F)( ) )e—mmézr(n (mod m)+1)(n (modm))) S (et 1)

n

7€)
b,

0<n<m? (64)
ZIT. BBnEn=im+k0<jk<mDEITET L,
30 = ggg+k==ggﬂe—ﬂaéiruk+nelegirUm+kxﬁn+k+n
— Z};cF)eerjZ\/’:'l’eH.\”_z:‘/—J_rjezﬂggrjk _ i)}cp‘)/e?i\gr/jk (65)

m
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TIT, 2r=r &ELED. N=m? PEEZOTm bAKTHD. Lo
T ged(r,m) =175 ged(r',m) =1 TH D, TDEE, X (65) DAL
18 5 MM I Modulatable Frank Sequences & L TW%,

X 512, Milewski Sequences ® Modulatable Chu Sequences D Fjl7a

ITHDZENEHEINTN D,

322 s=2m=2N=8=2x22&T5, ZTOLE, b,b &L
HIZHXHME 1 DEBOEFEKET S & Modulatable Chu Sequences LA
ToEDITHEAENS,

{éfmr)} = (8078100.5760a2’8104‘51\)0)81&4'5,BOC'z)?)lao.s) )
a=¢€%,r=1,3,57
T i=V/m1THB. L. (bo,by) = (1,3),r =175,

N L 4L . . E .4 .
{sn = (1,2e'8 1,1€'8,1,2e'8,1,1€'8

THb,
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