+oo +oo

/ smuAu du =" / Sltﬂdt—ﬂ) mpu A = +oo.  (13)

1 A

13 dbopmyn (11)—(13) caeayer coornommenue (9). Coornomenue (10)
ToKasbiBaercd anajgorndno. 113 pasencrs (8)—(10) caemyer rpebyemoe
paBeHcTBO (7). O

§ 6. IIpeobpaszoBanue Pypbe

Ounpenenenne. [lycrs Gynkuua f(x) oupesenena na R u abeosror-
HO uHTerpupyema Ha Jiobom orpeske [a,b] C R. Hnumeepasom 6 cmoic-

+oo
e 2Aa6H020 3HAYEHUA V.P. f f(;L‘) dx HA3BIBAETCS opeaes UuHTerpa-

— 00

A
108 [ f(z)ds npu A — +oo:
A

A—+o0

+o0 A
v.Dp. flz)de = lim f(z)dz.
/ J

SamMeruM, 9TO  ecJd  CYHIECTBYeT  HECOOCTBEHHBI — MHTErpaJs

+00 +00
[ f(z)dz, ro unrerpan B cmpice riaasHoro suadenus v.p. [ f(z)dz
— 00 —0oQ
+00
cymecTByer u pasen unterpanxy | f(z)dx. U3 cymecrsoBanus
— 00
—+oo
marerpana v.p. | f(z)dr me ciemyer cymecTBOBaHME HHTErpAJIa
— 00
+ o0 —+o0
[ f(z)dz. Hanpumep, v.p. [ xdz =0, no necobcTBeHHbIil uHTErpas
— 00 — 00
+00
[ @ dz pacxomurcs.
— 00

Ecnu Gyukuus f(x) HederHa u abCONIOTHO HHTEIPUPYEMA Ha, JTIIO6OM

A
yrpeske [a,b] C R, to ans moboro uucna A > 0 umeem [ f(z)dx = 0,
“A
—+o0
cnegosarenbuo, v.p. [ f(z)dz =0.
—o0
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Ounpenesenne. [Iycrs kommnekcHo3naunas Gyukuus f(x) oupee-
Jgena Ha R u abcourorno unrerpupyema Ha Jiobom orpeske [a,b] C R.
ITpeobpasosaruem Pypove dyukimn f(x) nassBaercs dyuxuusa F[f](y),
omnpenesieMas hOpMyIIoit

.
Ff)(y) = f / e~ g 1)

O6parnbivm nipeobpazosanueM Pypbe dbyukimu f(r) HazbiBaercs QyHK-
nusa F1f](y), onpenensemas dopmy.ioit

“+oo
FY{f](y) = E”" / f(z) e de. (2)

Eciu B Touke y € R He cymecrsyer uurerpajl B CMbICJIe LJIABHOIO 3HAYe-
HUsA, 3anucanHbiil B dopmyse (1) mm (2), To B 9roit Touke F|f](y) nan
F~1[f](y) cooTBeTcTBEHHO HE CyIIECTBYET.

Samerum, uro eciau (ynkuus f(z) abCOJIOTHO MHTErpUpyeMa Ha
R, To, mockoabKy |f(z)eti®Y| |f(z)|, HecOOCTBEHHDBIE HHTErPAJIBI

oo
J f(z)e*®¥ dr cxoparea mo npusnaxy BefiepmTpacca. B stom cay-

Yae MHTErPAJIbl B CMBICJIE TJIABHOIO 3HadeHus B dopmynaax (1), (2) cy-
[IECTBYIOT M COBIAJAIOT C OOBIYHBIME HECOOCTBEHHBIME WHTEIDATIAMH.

Teopema 1. Ilpeobpasosanne @ypbe abOCOTIOTHO WHTETPUPYEMO
Ha R dyukun ects hyHKIMA HETpEPHIBHAS.

HoxkazaresbcrBo. [lycrs dynkuus f(x) abconorHo unrerpupyema
"a R. Torna

FIf)() = = v.p. / fl@) e da =
+oo (3)
f(x) cosazydr + i / f(x) sinzy dz

[Tokazkem nenpepoisrocts Gynknuu g(y) = [ f(z) coszy d.
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+oo
Hockonbky unrerpan [ |f(z)|de cxonurcs, To

— 00

Ve >03dA>0: VyeR—

A

—A +o00
—> g(y)—/f(x) cosxy dx| = /f(x) cosxydw+/f(x) coszy dx| <
[e'S) A

N3 dopmynbr cost; — costy = —2 sin% sin % CJIEIyeT, 9ITO
costy — costa| < 2sin “lz;t"" < |t1 — t2|, mosTOMY
A
e €
o) = ue)| < 5+ 5+ | [ £(0) (cosan — cosarg) da <
A

A A
c €
S§+/|f(w)||$y2—xy1|d$§§+A|y2—y1| /|f(w)|d;r.
A —A

A
Onpenemns guciao § > 01ax, uro Ad [ |f(z)|dr < 5, nomyumm, 4ro s
Y\

1H00bIX Y1,Y2 € R Takux, 4ro |y — y1| < §, CupaBeiIMBO HEPABEHCTBO

+00
9(y2) — g(y1)| < e. Cnenosarensro, byukuua g(y) = [ f(x) coszydx

+00
renpepbiBaa Ha R. HenpepsiBrocrs ¢yuxuuu [ f(x) sinawy dz noka-
—00
3BIBAETCS AHAJIOTUIHO. B cuity opmysbl (3) mosrydaem HEPEPBIBHOCTh
1peobpasoBanus Pypbe byukuuu f(x). O

Teopema 2. Eciu dyukuus f(x) abcomorno unrerpupyema Ha R,
ro
F U Ff)](2) = F[F ]| (@) = [;(2) Vo eR

HoxkazaresbcrBo. [lockonbky dyukuus f(x) abcomoTHO HHTErpU-

+oo .
pyema na R, To F[f](y) = \/% [ f(t) e " dt, cnepoarensHo,
—0oQ
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+oo

si
/ %dy = g e~ l*lsign z.
0

Teopema 4. (IIpeobpazosanue @ypbe npoussounoit.) [lycrs dynk-
st f(z) abcostorHo uHTErpUpyeMa u HeupepbiBHa Ha R, a ee upous-
soqnas f'(x) abCoMIOTHO MHTErpupyemMa U KyCOYHO-HenpepbiBHa Ha R.
Torma

Fif'y) = iy Ff1(y)-

HokasarenbcrBo. [Tokakem, gro lim f(z) = 0. Ilockoabky
T—+00
flx) = ) + f f'(t)dt, To u3 abconmrorHoil UHTErpUpyeMOCTH (DYHK-

wu f'(x ) Ha ]R cjaenyer CyHmeCTBOBaHHE KOHEYHOro mpejaena A =

+oo
- lim 1) = fO) + [ ()
Ecmu A # 0, To mo onpeaeneHHIo npejena Jxg : Va > xo = |f(x)] >
> |A|/2. 9TO NPOTUBOPEYUT CXOAMMOCTU WHTETPATIA f |f(z)| dz. Cie-
0

nosaresibHo, A = 0. Ananoruuno pokasbiaercs, uro lim f(z) =
Tr—r—00

B cuny abcomorrol nnTerpupyemoctn dyuxnuu f'(z) Ha R nmeem

e Y dy.

FIf)(y m/f

IHTErpUpys MO 9aCTAM U yIUTHIBASA, 9TO llIil f(z) =0, nomyuaem
T—r 00

FIf ) = 2= (f(w) -

+00
- / f(x) (—iy) e‘”ydw> =iy F[f](y)- O

Teopema 5. (IIpoussounas upeobpaszosanus @ypoe.) Ilycrs dynk-
wu f(x) u x f(x) abcomorno unrerpupyembr Ha R. Torma npeobpazosa-
que Pypoe Gyukiuu f(x) aBisgercsa venpepbiBHO auddepeHimpyemoit
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na R ¢pyuknueit u J
@F[f](y) = Fl—iz f](y).

Hoxka3zaresbcrBo. [Ipumenss teopemy 1 §5 k dbyskmuam f(x),
o(z,y) = —ize™ ™Y u npomexyrkam (a,b) = (—o0, +o0), [¢,d] = [0,1],
rae t — ar000e YucsI0, MoJIydaeM PaBEHCTBO

[ ([ oo i) ao= [ ([ oo vas) ay

t t 6)
Hockombky [(—iz)e @¥dy = f(%efiwy) dy = et _ 1,
0 0

fjooj f(z)(—iz)e ®¥dx = F[—iz f](y), To pasencrso (5) MOkKHO Tepe-
LIUCATDb B BUJE

/ " (e —1)da = / Fli fl(y) dy.

— 00

FI1(t) - F£](0 / Floiz f(y (6)

B cuiy reopembt 1 gannoro naparpada dyukuus F[—iz f](y) neupepbis-
na. Ilosromy B 1paBoii yacru pasencrsa (6) crour neupepbisuo audde-
pernupyemas yuxuusa. Ciegnosarenbio, PyHKIUsI, CTOAINASA B JIEBOH
yacTu paseHcrBa (6), Takxke HenpepbiBHO auddepeniupyema. Jdudde-
peHtupys paBeHcTBO (6) B TOUKe ¢t = y, MOJydaeM JI0Ka3bIBAEMOE pa-
BEHCTBO. O

IIpumep 3. Boruuciaurs npeobpasosanue Pypoe byukiuu f(x) =
= e 7 /2,
Pemenune. B cuty Teopembr 0 npou3BoaHO#M mpeobpasoBanus Pypbe
IOy 9aeM

. +OO
TFUI) = Fliz ) = 2= _ [ e e -
+0o +oo

1 N _a?/o Y —=22_;
=—— (z+iy)e 2 e dg — —— e T T W dx =
V2rm / V2nm

— 00 —0o0
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