
Fourier Analysis 03 -23

Chap 5 .

The Fourier transform on H2
.

•

'A reasonal periodic function on IR
can be represented by its Fourier series .
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• Do we have an analogue for non- periodic functions on IR ?

§ 5h Functions of moderate decrease and integration .

Def . A function f : IR → Q is said to be of moderate decrease
= mmmm

if ① f is Cts on IR
.

② I a constant A so such that

I fix , I s A- t x E IR
.

It XZ ,

Let LY be the collection of all functions on IR of moderate
decrease .



Fact : MUR) is a vector space on Q .
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Def ( improper integration) Let ft MUR ) . We define

f. I fcxidx = tying. fi! fcxidx .

Thiemann integral .
Lemma 't

.
The above limit always exists .

Proof . Let In = fi! fcxidx for NE III.
We prove that CIN ) is a Cauchy sequence .
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.

I Im - Int -- ftp.emfwdx-fmsif"'d" I
= / §µ , ,yf dx /

N-

E ¥xµy Half dx



= Six , .⇒,

ax

= 2A

Ty
→ o as N→ is

Hence (In) is a Cauchy sequence . He .

Lemmas . Write Lff) - IF fcxsdx for fe MGR)
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Then ① L is linear
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② Translation invariance
,

f
.
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③ Scaling under dilation : f 8 > o ,

Sf! fcsxjdx = If dx
.

④ (Absolute continuity )

Ii 'mf.is/fcxth1-fcxi/dx=0h-so
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Take a large At such that
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§ is The Fourier transform on H2
.

Def . Let ft MUR) . The Fourier transform off is
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• F : IR → a

• Fossil ⇐ f.I tfcxildx so .
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