7 N T Y X A 1 -3
(1988 5 23)

Fo NI —YRBRTE57LITYX A

o 3% o B i
RRETIXRFLI¥RBEHEBLTEN

1EDBnEY FOFHERLIEVT. EET S nFRaXnDFYIMNI—-IUBBEET 3. Tibh
5., ZONY—~VOBIiTEINEF YIS RUEIFOEjEYIOBEEL1T. ¥R
hifzofEitoEss (i, j=0, 1, -, n—1), ZONY—-Y%90"° HEJ SHHA. ¥
Bhs, BiFOBIEYIEZE (n-1-j) BFOBiIELYI)eHBIBBAELEX 3. FAX U
COMBRMUTERNO (n log n) OF7LIYXLR2RET 3. COZALITY ALV AFEHE
UTFZ3FEGT180°. 270° MKEISZ7ALIVILADEDI S, FYIINY—-Y2MHET 37
NIYZAEGEET -V IEREDEUPILZODVWTDHENRS,
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Suppose a dot pattern (figure, letter, symbol, etc.) is represented as a sequence of n words of a com-
puter memory, where each word consists of n bits. If a dot exists in the i-th row and the j-th column
(i, j=0, 1,..., n-1) of the matrix, then the j-th bit of the i-th word is 1; otherwise, the bit is 0.
Then our problem is as follows: Rotate counterclockwise by 90° the bits in these n words, i.e., move the
J-th bit of the i-th word to the i-th bit of the (n-1-j)-th word. In the present paper we propose an
0(n log n) algorithm for this problem. Also, the analogy between this algorithm and the fast Fourier
transform is considered.
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procedure subrotate(source, destination, k,l, m, mask);
array source, destination, mask;
integer k,I,m,p,q,7,v;
for p := 0 step 1 until m — 1 do
for r := 0 step 1 until £ — 1 do
for v :=0 step 1 until { — 1 do
begin
for g := 0 step 1 until / — 1 do
begin
register|q] := sourcelk x | X p+ k x q + 7J;
register(q] := register|g] A mask(v];
shiftright(q,k x (g — v))
end;
for g := 1 step 1 until [ — 1 do
register|0] := register[0] V register(g];
destinationlk x I X p+ k x g + r| := register[0]
end
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procedure subtranspose(source, destination, k,l, m, mask);
array source, destination, mask;
integer k, [, m, q, u,v,w;
for u := 0 step 1 until m — 1 do
for w:= 0 step 1 until £ — 1 do



for v:= 0 step 1 until m — 1 do
begin
clearregister(1);
for g := 1 step 1 until [ — 1 do
begin
register|0] := sourcelk X I x u+k X g+ w};
register|0] := register(0] A mask|g];
shiftright(0,k x (1 —1—q);
register|1]; = register[1] V register[0]
end;
destination[k x I X u + k x (I = 1 — v) + w] := register|1]
end
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procedure subft (signal, spectrum, k,l, m, omega);
array signal, spectrum ;
integer k,I,m,p,q,7;
complex omega ;
begin



w =0
for theta := 0 step 1 until m — 1 do
for eta := 0 step 1 until I — 1 do
for r := 0 step 1 until £ — 1 do

for g := 0 step 1 until / — 1 do
w := w + omega | ((m X eta + theta) x k X g)x
signallk x Ix 0+ kxq+r);
spectrumfk x | x theta +k X g+r]=w
end
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AF9T 1 subft (workt, spectrum, 1, ki, ke---kt, omega)
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