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Rotation

If we introduce the polar coordinates

r=rcosf@ y—=rsinf u—wcosd v=wsno

then f(z,y) and F(u,v) become f(r,#) and F(w, @), respectively. Di-
rect substitution in the continuous Fourler transform pair yields
f(r,0 +6y) < F(w,o+ 6




Proof

Convert to polar coordinates:

T = 7 Ccosft Yy = rsinfd
| J . dx dy = rdr df
U = W Cos o v = wsin o

Flw,0) = F{f(r,0)}
— LZW ]{;w rf(r,0) exp|—j2mwr(cos @ cos @ + sin @ sin ¢|dr df
= LQW ./{;w rf(r,0) exp|—j2mwr cos(6 — o)|dr db

Rotate f(r,8) by 6q:

Fl(w,0) = F{f(r.0+60)}
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1.e.,
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or

f(r,0 +6y) <> F(w,o+ 69)
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Arca = central ordinate




Teopema. Eciu dynkunu f u h npunajnesxar L'(R) N L2(R), To

/ f()h*(t)dt = — / flw)h™(w) dw,
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/ f(O)Fdt = 5 | f(w)|* dw.
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Teopema. Ecim f # 0 uMeeT KOMIAKTHEII HOCHTEIL, TO flw) He MoKeT HMETDh
KOMIIAKTHOTO HOCHTe I, AHATOTHTHO, ecian f(w) HMeeT KOMIOAKTHEI HOCHTEIL, TO f(f)
He MOMKET HMeTh KOMIIAKTHOT'O HOCHTEI.

Horwasameavemso. Mbl JoKaikeM TOJILKO NepBoe yTBep:KIeHHe, TAK KaK BTOPOe CJelyeT
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The “equivalent width” of a function.
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