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1.1 BE¥EE — FILYEE (HPLL. ULHULRITIID)

BLATED O. Heaviside (JEE, 1850-1925) &, EEARB DM HRX 2 20 DEE
FiE (operational calculus) 2% 272 L 7223 (1903 4F), BANZ IS iE S N7 2D
HTROBEZEAL THAL 72,

1 (x>0
(1) Yie):= { 0 (z<0).
213 Heaviside DB H % \ 13 Heaviside DREEREE L WX 2, K2k -> Tk H(z)
EVIHELETRIZLEHDH D,
(Heaviside 122V TIE, BUO & 9 BEH L AVTS ALIFNAE, A [3], [4] DS E W,
Heaviside b T#EEEL (impulsive function); DHAHTTT VI BEBZEAFATH -7z &LoE
WTHb, )

Yy#iie5 @ Dirac (Paul Adrien Maurice Dirac, 1902-1984) 1%, 1930 fFICHIfR L 72 T&T7)
¥y OfT, RDEH) % “TILIEE 2E5AL 7,

- {e o

7277 L =0 TOMREKIZ

(3) / N §(z) dz =1

Ziil-IRETHDLET S, 20 BIBY 6 1k, EEOER 2B o R - R I L T,
@) | et@ite) do = (0

U@l D1E4{kI%, T. Bromwich 12 & D, Laplace 2% i\ >T7% I 417z, J. Mikusinski (& Laplace 2%
Avg, KRB G cHEE 2 R L 7 ([1), [2]).



Zlil§ 2 EDEIT B, FEEX,

/ﬁ¢@”@”“‘¢mﬁi[xﬂwﬂwdw—Mm/féuym

[e.e] [e.e]

- / (o(x) — 9(0)) 6(x) da

= (p(z) = »(0))],—0
= (0) — ¢(0) = 0.

ZOFNZ BB, FIFEEORETIE R, EEE. D: R — R A3 Lebesgue RJHI 72 B4 T,
D) =0 (z R\ {0)

Zlilz 3 51E, DIIZIFEAERNZEZA0ICHELVDT,
/ D(z)dx =0

DD LE, (3) EFET 206 TH 5,

CDXHITHIF “BrLA BETH 228 (HEOBETIZRW2Y), WEINICIZ, HAE
BEROESOBE, MATEMOBEMEED X ) IHRTE, AR DO TH S, LIl
Wz TGO E 7 —) 22, ZEEL NG EANH5TH A9,

Dirac 1. Y & § DEICIZ
(5) Y'(x) = o(w)

DR D 5 & TR L 72,
~ AEBH ? (Schwartz BiEm CTl3@E S ITEIE T % LREHICZ %) ~

0 R-RIFEONT, EHTO LE2EEOBEET S L,

/ T Y (0)ple) dr = [Y (@)p(@)] %, — / T Y@)(@) do

ZO_AW¢@MW:4¢M£?—w®
:/Zawmuqm,
Thbb
/Zymmﬂmdxz/iéumwﬁh
DI LD DT
\ Y'(2) = 5(z)m )

COFEIDPZDFELVLD, ZDOY &6 DXTIFLITLIERIC I O REZ2EHRTE 7,

1.2 ZODEREYHE
1.2.1 Schwartz @ distribution (RICIZDBSIFEHIELLTHELD)

L. Schwartz (Laurent Schwartz, 1915-2002) &, 1940 #2412, BRI (distribution) D
B2 810 . Dirac Diam D BAMIESLICEII L 72,
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TTAEDPREM > T TRUDTRWEIEE W DI EANIZIELS{LT
5139,

2 THLWEEIFHEZ VDY, Schwartz OBEGRICE 1T 2 5% TIE, MBI E & 5,
#2113 LT o ikimld. (Schwartz DFERTIL) Y/ = § DIEL WIEEHTH 5, (ot %
9 DI, Schwartz I & 23 72 Sobolev D—MEEEBDOEARN LT A T4 7 ThdH o7, )

Schwartz 1 Z DEMIC X > T, 1950 FIC7 4 —VRAEZZE L 72,

1.2.2 {£EEERD hyperfunction

PR (1928-) 1, IEHIBIBOERED 2 L L CHEBABEZ L 62574 T4 TICHDE,
Schwartz & (3R] DFERIEGE 2 ek L 72 (1958 4, [5]), Schwartz @ distribution & XAl % 72
®. hyperfunction & %41} 7z,

HAGECIX, (i () BRI L WX 5, BB EFEDPNL 2 L DITNL Vb Litky,

2 (EEHBEBOER (oss5150)

RO LBz o 2EFVROFEROER U CTIERIZRBE%, ¢ 2 U HOX o/
Ct OMFE T, JRROM Y z ko EIc—J§ 2t 5L Z

L GO R—S

21 Jo 2

DK D 3D (Cauchy DETAA, H 25 WIZHLEHICL %),
C D95 FVICH 28807, PEFRICH 28 022z C, Cp L, X [a,b] (72
72L 0 € (a,b), [a,b] C Q) IZ 22K KIHIEBT S L

b—i0 a+i0
L) [P [ e,
2m Jo 2 ai0 2Tl Z brio 2T 2

b
101 1
_/a 2_m'<a:—|—i0_x—i0) o) dr.

, b1 1 1
Eg(l) a Q_M(x—iris_x—z’e)gp(x)dx
COWITHRL THF &\,
Z 2T TV 7 B R
1 1 1
(©) 6<x>=——( )

omi \x +i0 1z — 40

HAZEDHZT

A, L <
HBEA#HEE., EFTFEE THEFETCIENGEHMOEREDETH S
EEEL,
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EE 2.1 (DLS5HD) C DflES Q CTIEHZBEHESEOEAZ OQ) L&RT, F e
O(C\R) I/ L T,

F(z+1i0) = F\ (z) == lim F(z), F(z—1i0)=F_(z):= lim F(z)
EBE,

F(z+1i0) — F(z —10)

K%Fﬁﬁ@%ﬂﬁﬁkwﬁoikF%%@ﬁ%ﬁ@E%ﬁﬁ&@ﬁo )

Ci={2€C|Imz>0},C_:={2€C|Imz<0}, Fy; =Fl|c,, F. =F|c. £L T, k¥
P, PR TER S N RRIBEROM (F, F) DEEBEED S, EE-oTHREILZ L
TH 5,

ER 2.2 O(C\R) DEEOHEE F (H 2\ (F, FL)) ZEBIE ED 55, EEHIH %, R
D TIERIZ2 B8 @ 120 LT (Fy + @) (2 +i0) — (F_ 4+ @) (2 —i0) & Fy(x+1i0) — F_(z —10)
ERUHEBETH 5, IEMEICIE,

FrG € F-Geo(C)

TEF % FAEBGROFEE L L GHEEEZED 5, =
DI cld, HMBAE f(2) 2 Fe O(C\R) TEF %2 ¢t %

F@) = [F(2)

ERITLEILT S,
FILZ BRI DWW T
1 1
7) o(a) = |57
D3> 72D, Heaviside DFEBERBUC DWW T (Log %2 MEBIB D EME & L Q)
1

) V(@)= | e Lo(—2)]

0 (z>0)

\(\\
2w (z < 0) o

?%%oﬁWﬂﬂﬁ%ﬁ@i@mowfL%@+un—mgwwm:{

A EZHHoTCVWS, 22T X

F(z):= 5 Log(—=z)
EBLE,
F@+my4%pwm_{égxi$.

R 2.3 TEERN T, (EMOOEEEHCEEOBEZEIC) LIZLIE C\[0,00) TH
BB O #RD X HICED THW I,

logz =logr+if (z=re” r>0,0¢c(0,2r)).

4



2D log & Log(—z) DIAICIE

Log(—z) =logz —im
EVI)BRDH B2, Y ZERT 57010, (FEPEFELIFIUI I D T) -1 Log(—2) D4
HDIT—sElogz 22 EHAEETH S, Lol log DFHMADNHIE %7205 (Log 137z
ZZHUC THfE) EFARELL, S TOEEEMNT 2 A0%»THS ), Log(—2)
2 2L VK ) TH S (AT (—2) £V ) DI DITK K THRWARALITE), =

3 BREROEHE

MEAD 7 —HFEHETHE 0 LHMET 5,

3.1 EEH
4 ; . — N
EE 3.1 (BEBOEREE) HEEK f(v) = [F(2)] OEELZ
(9) f'(@) = [F'(2)]
TEDZ, Thbb [F(2)] = [F(2).
g [F(2)] = [F"(2)] J
I TIZ
1 1 1
@)= |5t ] Y = [~ o)
ThHhbI xR,
1 ' 11
(10) <_2_m Log(—z)) =5
THLIDH,
(11) Y'(zv) =0(x) (FEREHBI%E L Q).

(fE Ny 72 [al78: 8R4 & L T Schwartz DOHEBIEL (distribution) 2761072 5607 DT, Y/ =4
DR (10) TH 2 £ ) ERIEIIZE o7, )

3.2 Fourier Zifa

(2 Z1& Fourier ZHa%2 > TW 3 NAFICR S, HL15T, )
% f- R CITRLT

cﬁﬂ@zﬁngf f(x)e " dr (€ € R)
TEEHHEE Zf %, f D Fourier 2 & 528, FHDOER TR DIR L 2\ 2 & 28

%3, ZOWEEZ Wk 5 7912, Fourier @A ICHEBIBUII LEATRTH %,

29X 2 =re (r > 0,0 €[0,27]) DEE, —z = !0 -7 € [-7m,7) THEHS, Log(—2) =
logr +i(0 — ) =logz — im.

Lebesgue B CNT 28454, |f(zx)e | = |f(z)| THZ DT, / |f(2)|dx < oo DSEADHIET 57

sinx

DDORMEFTHEMTH D, (B2 Fourier fEHT CHEHEEZ sincy = E 2 D&Mz S 7, )

xT

bt
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T 3.2 (EEBEBICH T S Fourier Zih) % f: R — C ® Fourier £t Zf = f
HRATED 5:
(12a) F (&) = [(§) = Fu(¢ +1i0) — F_(§ —0)
7272 L
0 .
(12b) F () ::/ e " f(x) dr (Im¢ > 0)
(12¢) —F_(¢) := /OO e ™ f(z) dr (Im¢ < 0).
N i J
F, P OEBEADETIZEWT, EB5565 Re(—in¢) =2Im( <0 ZHi7ZzdTDT, f I

B4 28k b LT, uﬂmuzg@% BN T 5 2 LICEREL X9,

% 3.3 (1@ Fourier &) EHEIE f(x) = 1 D Fourier Z£#a%z K K 9 (Z 1 dEEBE%GH %2
2 2 WEE THEGAE L 7 —) 224, Tk, BEEL L TRANT 2720 T. it LWw 2

kD5 7, ).
0 - e—imC =0 1
FO=[ a2 =

) . B p—im¢ ] T=0 B 1
Fo=-| 64“_[4JF07Z

BB
ﬁﬂ@zi}(gjw—gfm)=2w@>

25T s

(13) F1 =215

PESNS, =

3.3 B9
p

~
EE 3.4 (BEBOESR) f(v) = Fi(x +1i0) — F_(x —i0) Z. FEih LOHREAXM [a, b]
DEETER S NBBIET, Wis a, b DEFTEBITINZbDOTHEET 2, C 2¥
FPHNO XA C DA T, [0,b] ZIEEDMEICIETZ2dDELT

b

(14) /f(x) dw—/ F.(z) dz—/ F (z) dz.

a C+ —
f@)=[F(z)] D&, [Mfla)de = [ F(z)dz £ bHIF 3

_ . )
. e /j(MM®ﬁum%i®%k®K\/F@ﬁk%é%%?ﬁ@ﬁ%?%&
VI T TY RAPHRIBE N (A BIFE 1), EEHEBROTC 5,
av Ry birB RO ﬁ(f IHRL T,
- > f(z)
G(z) := 27m I_de (z € C\ supp f)
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TED G IRIEHIT
fla) = [G(2)]
WK IZD T EDGEHTE 5, WAIC G I3 f DERBEETH 205, BEEREH LTINS,
fOEO RSB CH B L &S, G RIENBIS L 255, G OED 2 HBKE, f %
B E A LI bDEER S,

Bl 3.5 [0,b] DEREB oy ZHEBIRE 2 Ui b S OBIEERMEI

1 [* dx 1 z—b
2t J, x —z  2m z—a

:@@%ﬁu§L< L1 )v%a@z\

mM\z—b z-—ua
Xjap(7) = 6(x — a) — d(z —b).

CORIRIFWFLR TV (2 =a,0 ZDZE & xpy(z) =Y (x—a)—Y(z—b) THH, ZDil
Az d %), o

4 BEERN

L CTh o8k [5) # AR LT, Bk THAZ I L2 EID 5, HAGE T 2 BE R N
XDOHEFIZ LT 0L ThH B,

BfE, AFLPTVT XA ME, H/AEK 6], &F [7] TH S, EiF [7] DH 1 BB OXED
HATH 2,

S (8] 13, BEBUCTA I ENA XA =2 (WE) 23O 605 £ ) EET, FEFHIIRMIC
FAT L SRR AIRZ R o7, $5 %% 28, 1 Z2BEEHDGE T, IR ZEHHE 2 14
HD 7z aic—H#LTh 5,

LERDE T2 S LB E . Schwartz @ distribution & DRIFR S MEFL L 72 1L+ [9] 13,
fERTH 203, AFLITK VCODHFRTH 5,
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