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3 Tl~c R.cclmsive Fast Follrior Transforl~l
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- ,~,;12}~VJ = li)lill(iS V 111

~?’ f,~i::,,lJ == :1 •tl~’rl V ,>l:; ,1

1(,[I,JJV, EV1311J) = :;tllliflu v ;

fftO = ffr (kldV ; fftE = fft EvenV ;

Mid = SizeV / 2 ; X = TwoPi / SizeV ;

~;oeff = {array (1, hljd) I

[i] = Cmplx (,:oY(X*(i-1))) (-sin (X*(i-l))J II

i <- 1 to Hid };

Prod = { mrray (1, Mid)l

[i’] = CMPIX-MU1 tto~ff[i’] fftE[i.1 II

j <- 1 to Mid }

} in Xhurrtnrfly

If’1:1’/ l!, :Ii;:,,v)

‘ [i] = f:IfIplx-A,iII fft,Uli I l)lo~)(l[.il II

i c- 1 IOM, II

.i,tt, ,,1,.. ); :“111:1 :!’11;, II

i c I L(J Mi(l };



};

clef shuffle V =

{(-, SizeV) = bounds V ; Mid = 5izeV I 2 ‘; r.

({ array (1, RIid) I [i] = V[(iv’2j-!] II 1 <- 1 to Mid },

{ array (1, Mid) I [i] = V1i*N II i <- 1 to Mid 1)

1.

Fig, 1. Recursive FFT.
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def fft V !toflJ =

1 i-,Size V) = k~ollnds V; l(-,[!rg~l~oj = bounds tkf!~ :n

if (Slzev == }) ?~un ~~ *! 1:: t?

~(OddV, EvenV) = ::h~lfflo ‘/

,4. -,...4*.. I i.f ... ,,,. ,. !.! ,. ..!:,,. . .

,,.,, ,., ,’.// “,,J,,,.; , ,’: t.,>”: : .- .,; .,, :-, ; :.;,

~{ ,
:[).. i.ir::: !, ,’.i::IIVI i;l Xbutterfl:;

.-, ,,, .,,. , “ :.,.:.

i fiJI- j <- 1 to m by 16 do {for i <- j 1:0 j+15 do

prod ‘ (hplx-Mul Rofll[( (i-l)*ctep)+l] ffLE(i];

R~il = Cmplx-Add fftll[i] prod:

R[m+i] = Cmplx -$ub fft.(l[i] prod}

!’i!lli

*!1::,1

{!”,)1’

prod

Phi,,]

.. :,,. I

<- 1 !() m (10

= ‘mplx-Mill l{ol’ll[f(i-ll+nf”e~l)+l] fftI[[”i”];

-(. mplx-Adrl Ift[l[ i] prod;

Rlm+i] = l~m~)lx,,:;ilt) fft,ll[iJ pI.lId

!irldlly l{}

}}



5 Strip .Mining and operator Strength R.c{ill(:-

tion

h = n/2;

t.hots = -TwnPi / n;

RofU = lD-I-array (1, h);

sead ❑ cmplx(-2.0*( (sin(O.5*th~ta) )-2))

( sin theta);

{for j C- 1 to h by chunk dcJ

{ flufUIJ] = cmplx (COS (-theta*{j-l))!

(-Gin (-t,heta*( i-1)))

in

{for i C- ]+1 to j+chunk-1 do

ltof~lli”l “ ‘llplx-Afld (tTmplx-Mul ::11~1(1}{of[![ I-n) I{oflfl i-!!

}}

)
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{for k ~- 1 to n by chunk do ~

j = bit~- QV k n in

{for i <- k to (k+chunk-1) do

B[i] = A[j];

next j -{m=divn2in

if ((m>=2) and (j>m))

then { while ((m >=2 ) and ( j>m )) do

next j = j-m; next m = ,dit’ m ~:

finally j+m 1

else j+m ~

}}

finally B}

}

I’1111ilt’r;lll~f’ I 1’1’ ,Iilli’h 111,1111111111’I Illiil”l’ ,1111’III .IIIIIllIIIr .I:JI)IVI: 1111’

i:llf,lfll(,tli,llt, \, II III,. ,1111 1,11111ill /f Jf/L+’vf \ i 1,1111,11 ,i/i,,l ,I:I,; I\ . . I’1111 l,lll,t\\illl,
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t.emp = Cmplx-Mul A[j] RofU[indexl ;

B[j]= Cmplx-Sub A[i] tamp;

B[i]= Cmplx. Add A[i] temp;

}3;

1 firlllly Ll 1

else

{fol ii <- 1 totldo

l-in(ii!x = (,ii-l)+k+l ~:1

{ for jj <- 0 to ik-1) do

i = ii+jj*mmax; j = i+h;

temp ❑ Cmplx-Mul A[j] fh>flJ[i:ldnY];

B[j]= Cmplx-Sub A[i] ~emp;

E![i]= [Tmplx-)ltld A[i] ~l~mP;

}} finally 1? ~

},

rlI)xr. m,lx = mm;lx * ;? ;

finally A }

}
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