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IBM-PC/XT #il AT BT AR LSS, 45 RFIT R 2. MR 2 A TAE M, AN S
5 Bk » R F] Gl vt S0 7 A R O BOR L 1 LB HH BSR R1S B4R,
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PFAF PFA1E (DITSR) FFTHY

T, T, T,|N T, T,/N T, T,/N

32 149.1 4.38
35 4.4 80.7 2.31 98.3 2.81
63 6.5 154.4 2.45 184.7 3.03

64 320.3 5.00
126 7.8 374.7 2.97 415.6 3.30

128 710.3 5.55
252 9.2 797.9 3.17 881.3 3.50

256 1548 6.05
504 9.2 1727 3.43 1899.7 3.77

512 3336 6.52
1003 9.5 3788 3.76 4117 4.08

1024 7138 6.97

E: T HERLBEBRONNR; T, HBTHES T,/N P — BB A,
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DTFR—NEBENE, B ANT FFT BENREERRF., RAFIISHME
Moy B EERA XY h, @it ER, ST gRT PR SUgR e . F

It

FIRKEE S N= N1(1) % N1(2) * N1(3) * N1(4),

Ni(1)=1,2, 4, 8 5 16; Ni1(2)

=1, 38 9; NI(3) = 18 5; N1(4) = 1 &7, FEBFH RGN TiXL 8k hiyg—
¥4y, IFLAG =1 W, BFIERE#; IFLAG 4 Mi{ER 27 EIE L #L,

SUBROUTINE PFAF (X, Y, N, NI,
+ IFLAG)

DIMENSION X(N), Y(N), N1(4),
4+ N2(4). N3(4), I(16)5 J2(16),
+ 99¢9)535(5),d7(7)

EQUIVALENCE (I(1)511),¢1(2),12),
+ ((3)13),(I(4)s14)5(I(5)515), - - )

C
DATA C3,83/—0.5, 0.86602540/
DATA C51, C52/—0.25,  0.55901699/
DATA §51,5852/—0.58778525,1.53884177/
DATA §53  /=0.36327126]
DO 209 K = 1,4
IF (N1(K).EQ.1) GOTO 209
N2(K) = N/N1(K)
L = N2(K)
200 IF(MOD(L,N1(K)).EQ.1) GOTO 201

L=L + N2(K)

201

202
203
204
205

208
209

GOTO 200
N3(K) = L/N2(K)
IF(IFLAG,EQ,1) N3(K)= N1(K)-N3
+ (K)
IF(N1(K) ,LE, 4) GOTO 209
TO GENERATE OUTPUT POINTER--
L=20
DO 208 K1 =2, N1(K)
L = L + N3(K)
GOTO (202,203,204, 205) K
J2(K1) == MOD(L,N1(1)) + 1
GOTO 208
J9(K1) = MOD(L,9) + 1
GOTO 208
J5(K1) = MOD(L,5) = 1
GOTO 208
JI(K1) = MOD(L,7) + 1
CONTINUE
CONTINUE
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¢ MAIN LOOP 41 X(I2) = RZ + T4
DO 110 K = 1,4 X(14) = RZ — T4
IF (N1(K).EQ.1) GOTO 118 Y(12) = T2 — R4
DO 100 K1 = 1,N,N1(K) Y(I4) = T2 + R4
(1) =Kl GOTO 100
DO i3 J1 =2, NI(K) 42 X(12) = R2 — T4
I(J1) =1(J1 — 1) + N2(K) X(14) = R2 + T4
IF(I(J1),GT ,N) 1(J1)=I(J1)=N Y(I2) = T2 + R4
13 CONTINUE Y(14) = T2 — R4
GOTO (100,20,30,40,50,.-)N1(K) GOTO 100
Crmemmmmmmemmee MODULE FOR N'im 2 mecemmma- Crmmmemeemee=MODULE FOR N == Sewmmmmmmeeo
20 Ri = X(I1) 50 RI = X(12) + X({15)
X(11) = Ri + X(I2) R2 = X(I3) + X(14)
X(I2) = Rl — X(I2) RS = X(I2) — X(5)
RI = Y(I1) R6 = X(I3) — X(14)
Y(I1) = Rl + Y(I2) §3 =R1 + R2
Y(I2) = Rl — Y(i2) R4 = (Rl — R2)% C52
GOTO 100 R1 = X(I1) + R3:C51
Cormmtememm s MODULE FOR N =2 3=mmamaen X(11) = X(11) + R3
30 R1 = X(I2) + X(I3) R2 = Rl ~ R4
R2 = X(I1) -+ R1%C3 Rl = Rl + R4
R3 = (X(I2) = X(I13))%$3 R3 = (RS — R6)% $51
X(11) = X(I1) + R1 R4 = R5% 552 + R3
T1 = Y(12) + Y(I3) R3 == R6% 553 — R3
T2 = Y(11) + T1%C3 T1.= Y(I2) + Y(I5)
T3 = (Y(I2) — Y(I3))% S3 T2 = Y(I3) + Y(14)
Y(I1) = Y(I1) + T1 T5 = Y(12) — Y(I5)
GOTO (31,32) N3(K) T6 = Y(I3) — Y(I4)
31 X(12) = R2 + T3 T3 =Ti + T2
X(13) =Rz — T3 T4 = (T1 — T2)% C52
Y(I12) = T2 ~ R3 T1 = Y(I1) + T35 C51
Y(T3)= T2+ R3 Y1) = Y(I1) + T3
GOTO 100 T2=T1 - T4
32 X(12) = R2 - T3 T1=TIl+ T4
X(i3) = R2 + T3 T3 = (TS5 — T6)%551
Y(12) = T2 + R3 T4 = T5% 552 + T3
Y(I3) = T2 — R3 T3 = T6%853 — T3
GOTO 100 XAI5(2))) = Rl + T4
c MODULE FOR N = 4-mmn- X(1(I5(3))) = R2 + T3
40 RL = X(I1) + X(I3) X(I(I5(4))) = R2 — T3
R3 = X(12) + X(I4) XA(I5(5))) = Rl — T4
R2 = X(11) — X(I3) Y(1(JI5(2))) = T1 — R4
R4 = X(I2) — X(14) Y(I(J5(3))) = T2 — R3
X(I1) = Rl + R3 Y(I(I5(4))) = T2 + R3
X(I3) = Rl — R3 Y(I(I5(5))) = T1 + R4
T = Y1) + Y(I3) Crimommmm e MODULE FOR N = 7 --—mmnn
T3 = Y(I2) + Y(4) e e
T2 = Y(I1) — Y(I3) 100 CONTINUE
T4 = Y(I2) ~ Y(14) 110 CONTINUE
Y(I1) = Tl + T3 RETURN
Y(I3) =T1 — T3 END

GOTO (41,100,42) N3(K)
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GENERAL IN-PLACE AND IN-ORDER PRIME FACTOR
FFT ALGORITHM

Wang Zhongde

(Beijing University of Posts & Telecomminications, Beijing)

Abstract Starting from an index mapping for one to multi-dimensions, a general in-place
and in-order prime factor FFT algorithm is proposed. = Comparing with existing prime factor
FFT algorithms, this algorithm saves about half of the storage and possesses a higher efficiency.
In addition, this algorithm can easily implement the DFT and IDFT in a single subroutine.

Key words  Fast algorithm; Discrete Fourier transform; FFT; Prime factor algorithm



