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Abstract Continuous Fourier transform (CFT) is widely used in the fields of mathematics and engineering. The defini-
tion of CFT and its operational properties were formalized in the higher-order logic theorem prover HOL4, including lin-
earity, frequency shifting, reversion, integration, first-order differention and higher-order differention, which lays the
foundation for analyzing related systems by formal methods. Finally, the frequency response of resistance inductance ca-

pacitance(RLC) series resonant circuit was verified by the theorem proving method, which illustrates a preliminary ap-

plication of formalized CFT.
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EX 1
|-VYab f.complex_integral (a,b) f = (integral (a,b)
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EX 2 CFT_def
|- Yomega f.
CFT omega f (=)
(lim(Ab. RECcomplex_integral (—&b,&b) (At. ft * exp
(z * (—omega * £))))),
lim (Ab. IM(complex_integral (—&b,&b) (At. ft % exp
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X 3 CFT_EXISTS def
|- VL

CFT_EXISTS f (=) Yomega. (VY b. integrable (— &b,
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|-V f1 f2. CFT_EXISTS f1\CFT_EXISTS f2 ==
(CFT omega (At. complex_of real (f1 t+ f2 1)) =CFT o-
mega (At. complex_of _real (f1 1))+ CFT omega (At. com-
plex_of _real (2 )))

XTI FR A B AR R AR A R
AR BEMER ., SEEROER T



#8 1 CFT_Linear_ Property

[-VFfl f2mn

CFT_EXISTS f1ANCFT_EXISTS f2 ==
(CFT omega (At. complex_of _real ((m % f1(t))+ (n * f2
(t))))=m» CFT omega (At. complex_of_real( f1(t)))+n*
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EX 4 INTEGRAL_BOUND_SYM
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INTEGRAL_BOUND_SYM (a,b) f <<=>

if a<<b then integral (a,b) f=integral (a,b) f

else integral (a,b) f=integral (b,a) (At. — ft)

BT RS R B ITERF R RIES , BRI AR K
FEE f a0 T, g ELc.d] P4 A BLESE v g, B
W

gl =a,g(d)=b,a<g()<bh,tC[c,d]

0% & R4k be(t)dx= ﬁ:f(g(t))g’ ()dt, 3% F(x)

2 f(otELa, o] EH— N REHN . HERLTF.

EIE 1 INTEGRATION_BY_SUBST

[-VF fgg' abcd.as<bNintegrable (a,b) fA (Y
a<aNx<lb ==>> (Fdiffl fx) 2) ANVt <t AtdV
A<t NtLe==>>(gdiffl g’ Ot Na<gt \ gt<<b A\ contmono
g)N(ge=a) AN(gd=8) AN (Vab f. INTEGRAL_BOUND_
SYM (a,b) f) ==>>(integral (a,b) f=integral (c,d)
(At fgt) * g )

XX S TR AT IE B B, T BME ¢ M d Z [ R/NR AR
SR d<<c M ce<d FIRER#HTITR. 2 d<<c b, HEX 4
TS E TR, XEMELKIEHE TEEE & @8Rk
F: M DIFF_CHAIN. AR5} B A 1) 4R W3 AR JE 25 v X FTCL
BB —EEEHER, BEE—RIWPFHRRRAIER
FRABHIE .

R TEF R R R IE HT , B A ST A IE B — 15

sy | F(—od= [ roa R,

S| 5 CFT Reversion_lemma

|-Vab f H.

a<ib M integrable (a,b) (At. f (—t)) A integrable (—b,
—a)Qt. ft)N (Vab f. INTEGRAL_BOUND_SYM (a,b)
PAWNVz. —b<azAx<—a==> (Hdiffl fzx) ) ==>
(integral Ca,b) QAt. f (—t))=integral (—b,—a) QAt. ft))

Xof e BB P2 8 g P B A T 0 I R4k

#H 2 CFT_Reversion

|- ¥ omega f.

CFT _EXISTS f ACFT_EXISTS (At. f (—t))A(V x.
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==>> (FT(omega;real) (\t. complex_of real(n_order_deriv n { t))
= ((0, omega) pow n) * FT (omega; real) (\t. complex_of _real
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THEN REWRITE_TAC[n_order_deriv_def]

THEN REWRITE_TAC[COMPLEX_MUI._LID],

REPEAT DISCH_TAC ( * 2§ n=SUC n &} )

THEN W(C SUBGOAL_THEN ASSUME_TAC o funpow 2 (fst o
dest_imp) o snd) (» JEBAER n B A T R BB A E Bt EHRAAHE « )
THENL[REPEATSTRIP_TAC THEN

FIRST_ASSUM MATCH_MP_TAC THEN
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ASM_REWRITE_TAC[] THEN
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THENL[REPEAT STRIP_TAC THEN

FIRST_ASSUM MATCH_MP_TAC THEN
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|- V f.CFT_EXISTS f
ANCFT_EXISTS (At. f_lim (Qb. integral (—absb,t) f)) N\
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lim (Qb. integral (—absb,t) f)) (—absh)) ——> 0 ==
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