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ds@ngsiz do@mBogo sbsbsbos, @md 0bBga@msgrol mgobydols
0sb5bdo@ o7 ¢, —2—>0 Gowybog k— o dodob Gogbgomo
Jodgg@mds

<f(x) | P (x)> = If(x)¢k (x)dx -0 @epgbsi k— o

9b03gbo:  slg oblobmgd g obbmpswgdyem gubliosl —
93905070 256bmysegdgmmo g9bjios gfmegds. Vgdymddo
gbobogm, @M ygges gobbmaswgdygmo gubios Ggagms®ygmo 5@ s@ol!
I. 1) @o@abgo (bodydosmyao, dJmgao, GoEombsay@o, . . . ) g4gge0s
‘dgdmbgggsdo Lgmamsdo mogosb dgolfsgamgds G@Mamea3 — GomEgbmds,
GomEgbmdMogo dohggbgdgeo oby M— goao godmo, 3Om39b@0 dmygdowsb
> Ubg.

2) Goigbgo M Gmam&i3 g96dcos (569 y=f(x)=M) — o3 dgdonbgggsdo
dohggbgdgeo my OmamEss sInMgdygmo gybdiEool a®Msx030 (3gesmS
Log®3gl (gOmo 3geseols Lgdmbgggsdo OX @wg®@dl obogng bob. 1). woibgol
Sblg® @yo@y® a52905L oo oligmMIBMAORA0 5@ Aodmyfg9500 ©o
LoobBgmgbms, Gmd 9dg@dgbfomow sO(3 3o 3mbgMgdwgds “Gmame
M03bgmob” a35J3L Loddg — doboo®lbosb ymggmmgols do@@Gogow ©p0bogds!



y=fx)=M

O X

bob. 1
3)  @ogbgo M Gmama3 G3a9s@gmo g56bmysgdgmo g96jios
(y=fx)=M — @mamai3 FOx030, 9793900 B9Jcomboao sbyy (3.1- 4)
3obLobg@ols mobsbdow

<M |go(x)> = IMgo(x)dx (3.1- 5)

oby @oibgo dgodangds goagogm 0dbsl, Gmamai FOx0g0 993960
396J30mbsgno! Goibgol sLgmo 0b@gA3G9E 530S 3G0b0dma shognos
fobs m&msb Lgpstigdom! 53 Lgdmbgggodo “@oiEbgl” ggO3 sgomgmomn ©s
3903 dob 3M5x803L EsgbsGogm!?

III. 3sgoeomo genslogn®o g96J3os @ . . . :
L) 196]i0g%0 y =f(x)= x? e C*(Q) s y=g(X)=|x| € ch (@), 9L 39630900
3505055 Lglfsgmomo Lsgmem 396do




6ob. 2
2) 356dmgopgdgmo 9630900 fix)= x? ©s g(x)= x| >®osb (3.1-4) — oo
25bLabmg@ o gybiEomboagdo

(x* lo(x)) = [¥plekx o ([ @(x)) = [l (x)ax

> @ 0Jds bps hggb Fom yM>x03z90L g9 ©ogbsbogm!ll olobo m@ogy
M98 9@sOYo a5bbmasgdymmo gubz0goo s@0sb!

IV. bLod@dsgey D'(Q)- FOg0g05 569 bgdolidog@o dmzgdgero
25bbmaswgdygao fe D’(Q) wo ge D’(QY) gybjiogdols  ©s bodpgoao
(3m33g0gJly@o) o s B doigbggdobomgol FOBogo 3mIdobsizos sa@gmgy
25bbmasgdgamo gubjioss
(af(x)+Bg(x) € D’(Q) ), ®mIganoi gobolsbmgmgds dgdogyo Bm@Ig@om
(of (x)+ Belx) [ p(x)) = o (f () | () + B{e() @)y Volx)eD(@) (- 6)
333303905 momJdol bBobpo@m@ o 3G NG, Hmdgaroi 0dsdo
g mds@gemdl, @emd dgdefdogl — Fagog0 3m360bs0s of(x)+Pg(x) — s@olbs
Fagogo. aVgsade agbdcomboeo D'(€Y) — by:
5. gmggero doMomsweo, ¢ € D(Q), g9bjioolomgols godmbsbyemgds (3.1- 6)
Lab®ygano @oibgos!

d. gL g9bjzombsano F@R0gos, 569 bgdoldog®o ¢ € D(QQ) ws ye D(Q)
396J30g00bsmgols s bsdwgogo (3mI3angJly@o) A s p @oibggdobomgol
Lods@maosbos Bmemdgdols xodgo

def (3.1.-6)

(af (x)+ Be(x)| 2p(x)+ uy(x)) = a(f(x)| do(x)+ pw(x)+ Ble(x)| Ap(x)+ uy(x)) =
2Tl (>|¢(x>>+aﬂ<f(> vl Aol oo+ Pulele)vie) =
= Al £ () + Ba() o)+ el () )+ Ble() )] =

= Mof(x )+ﬁg(x)|¢( )>+u<af( )+ Be(x )w( )

(020890M069b0L> s> Gmenmdgdol msgbg dgdergdoliesggsto® ©s3s5{90m 0y
53Md 5056 bods®@merosbo oliobo)!

a- 9l g96Jcombomo 9Pyg9808, o569 0y @, —2>0 Gewylog k — o 35Tob

@oibgomo 30d©ggmmds

(of (x)+ Be(x) @, (x)) = a(f(x) | @, (x)) + Blg(x) |0, (x)) > 0 Beoggbog &k — oo
gboos 3@gdo@os MoEash mommgygmo dglog@gdo 3Mgdsos!

V. 3690500065 D’(Q)“— b9 — 3560Lsd@gHgds AmymAE BYbdiEombomgdols
d0dEgg@mdol ,,LgbEo“ begsmo, 5b9 go@dYgom, AMI Abbmy s b
B9bJooms dodpggdmds fi, ... 1 e D' (Q) gogdswos fe D' (Q)
25bbmasgdgmo g9bJizoologgh my bgdoldog@o dodomswo @ € D(Q)



396Joolbomgol @oibgomo dodpgg@mds <fk(x)|go(x)> 3O JOo©0s <f(x)|go(x)>
@oibgolsggb! slgm dgdmbgggedo hggb ©ogfgdm

f,—a, s k — o (3.1-7)

VL. {@mogo D' (Q) Loddsgergl, dsLdo dgdmmgdygeo (3.1-7) 3 gdsomdom
9V m©gds ,,256bmgsgdga B9bd3050m5° (,,g5b5F0egdoms™)  Logdhig !

VIL. @g@dobmgmmgoyg@se sdLmmg@g@oe ogbdyg®os:

> L35bbmgegdgm 39b]zosms” Logdsg (doBomswsw Gylgmgbmgsbo
@0 JA>GYAS, 53¢MM0 LgMago Lmdmanggo. IMEogoos: mogo@sb
040 33 mds Fo@mdmgdgmol (36g00L gobdbmgswgdobs, gobbogryaro
0bgds i md, @353 Lydmemmme dFgmddo mgm@ool
Lo Jdbgamo d9690@ogoe Booggsbs sg@m@o ©s dobo dodpgg@gdo
39 Robo, doarmgo, cgngobojo o bby. . >@bodbym &g@dobsdwy)

> Laobofomgdoms™  Loghg (doGomspse g@sbyymgbmgsbo
@0 JASGYAS, 53GMA0 @m@sb goM30. mGogoEes:  mogowsbgy
gobfogamgdmes bbgopolbgs Godol gobsfomgdgdo  @sdss
Lsdmgmme IFYmd@o mgmeool Jgledbgamsm d9bgdtogor dooygsbs
53¢™M0 ©s> dolbo dodpgggdo cromblio s Lbg. . S@bodbyan

$9®dob>3yg)
dbmgmom @odg@sdasdo m@ogg Gg@dobo mobsdsmdsgmmgsbo o

05b53G>EbIsMgdS©0S

VIIL ,,356%mg50909a 596]30oms* Loghzg Legemos! —

0 gmagds: Inigdygmos fi, ... fh € D' (Q) gobbmpswgdygm gybjiosms olgmo
J0dggamds, Gmdgolngolbsi ymggeo doGomswo ¢ € D(Q) g9bjioolomngols
Moibgomo 303©ggamds <fk(x)|go(x)> 3090005 AmEglsi k — ! 3590b
D(Q)- by 2obLobegdymo f— aybjiombsamo

(f(x)o(x)) = lim(f,.0), Vo e D(Q) (3.1-8)
s@ol ®gog0, 9(y398H0 DEQ)- by, sby fe D' (Q)!
gds: dn3gdgmos fi, ... ,f € D' (Q) gobbmpspgdym ggbjiosms oligmo
d0dggamds, Gmdgolngolbsi ymggeo doGomswo ¢ € D(Q) g9bjioolomngols
Moibgomo 30d©ggmmds <fk(x)|go(x)> 30900000 OmEgLsi k — ! dmzgdygaos
do@oms B9bjiosms DQ)- by byanolszgh j@gdswo d0dpgg@mds @1, ... ,Qq
e D (Q), 35Tob &oibgomo dodwpgg@mds (fk(x)|gom(x)>—>0 amEglbsig k — .

IX. - 356%bmao0gdgmo g96]300L bsd@sgmo a9y Fmbliosby;
dmgdgeos fe D' (Q) Ogagmodygmo aobbmgswgdyga y9blos s s0dy
a(x)e C* (Q) ye930 g96Jc0s — domo bsddsgeno 53 9dmbgggaTo d9bgd@ogos
>®ols

(ab)f ()l o(x)) = [ alx)/ (o) = [ £ (xalxdpladdx = ( (x) alxo(x)) . (3.1-9)

Q



d9360dbmm, M3 gl Gomdsms xodgo Lsds@mnaosbos bgdoldogdo
dJo@omso Bybjioolomgol s sa@Mgmgg dggbodbmm, GMI @oasb e D(Q)
s a(x)e C* (Q) 35Fob a(x)p(x)€ D(Q) ws 5do@dmd (3.1-9) bsgydggeo begds

2obbesgdgmo gbJgool yeas Famblzooby boddogaols
25bLsbmg@gdol.

3o6Lodbgtgds. feD’ () aobdmgowgdamo qabjizool aix)e C° () aarag
gaabii;00bg b658Gogaro gfmwgds D(€2)-by gobls bmgdaan qabjiz00mbs5a0

(alx)f(x) 1 p(x)) = (1 (x). alx)p(x)), Vo(x)e D(Q). (3.1-10)

do@B0go @obsbobos, ™I (3.1-10) s@ol (@030, 9Fy3980 K9bjEombsgno!

g603g6s 1. (3.1-10) goblobmgmgdosb hobl, MmI a(x)e C* (Q) yanyg
396J30obg 2odMogmgds s@ols  FOgogo s 9fyzgdo sbobgs D' (Q) - wsb D’
(Q)- Qo.
960336 2. (3.1-10) 25bLobrgmgdowsb hobl, M®I Igydangdgemos Logenygols
5935, Gopash GmEglsi e D(Q) s a(x)e C (Q) 56 G0l BoGogdymo
sbggbs, MM @(x)a(x))e D) !
9b0dgbs 3. oy fe D' () 35Tob Ebowos saomo 53l Hoamdsls

f=nf, (3.1-11)
Losg Nx) € C7(Q), 95bbobmgdyaos 2.12-0l @gds 1 - Jo ©s ols
9JO®05bols Bmenos supp f—ols dowsdemdo!

X. 3o800nboagds: gdemgdgemos 256035@FML M@0 g5bbmyswgdymo
3967300l bsddsgemo! (@mmsb dgsi3ol Jogd ©odE go3goeos, Gmd oligmo
bod@ogemoli goblobwgmgds, @mIgaroi 0dbgds 3mIygds@oydo ©s
SbmEos@Boyg®o dgudagdgaos). sdo@md godmdoibymos olgmo, gomo
dgbgogom d9bgd®ogo, 3690950l dgdm@Asbs, mammoies aobbmaswgdygao
396300l 3go®s@o ob @Mdgerody bodolibo, 5gligo aobbmyswgdyao
396J3oowsb.



madgos 4 3g”

- 356%mgoEgogmo g9bJ00l Log®wgbo, aobbmyswgdgmo g9biEogdel

GO MbS;

- O3 9sOgmo s bobyymsdgmo obdmyspgdygmo g9bj309d0; oGS ol
RG> B9bJGo> — Gymt3 bobygmsdgmo adobbdmyorgdgmoe ggbicool
3250300 3535 0m0;

- 356bmgspgdgmo g96J30930L ogsmomgdo, Lobm@lzol Bmm3ymgdo;
(3gEoEmS 2o0©s]dbgdo.

4.1 356Dmpopgdgmo g96J300lL Lsgtwgbo;

- 35bbmgsEgdgmo g96J30900L GEgwmds;

Lobmpome, 2obbmysmgdbya a9bjisol @ goshbos 3bodgbganmds
@mdganodg 3mbgdgdgee FgoO@omdo @oaob ol gybdiomboaos! dog@sd
bdodoe @moBgto@dy®sdo agbgrogds Ggmdobo “gobbmaswgdagmo gbjzos
byyaol Gomos Q 503307 5dogg (36905Lmsb yobyymeeass
©5353d0Mgdeo Bg®dobo “cdo gobdbmaspgdagmo 9b6J305 gOmdsbgmols
GOmos Q 567do”.

3obLodEgHgds 1: gobbmgowgdaero gubjios fe D’ (£ baeol Gmanos
2 sdgdo, oy bydobdog@mo doGomswo ¢ € D() gubizo00bsmgols

(f(x),0(x)=0 (4.1-1)
9J3085e09b6@9@0s hobs§ gmgdo:
V' 306bmgo@gdamo qabjios fe D () baymol Gogmos 2 s@yd0;
v f=0, xe; 4.1-2)
v fix) =0, xe Q.

53 2oblobmgMgdosb o3@mIs@GyYdow hobls my sl ¢bws gfmeml “mdo
25bbmasgdymo gybJaool Fmemds Q s@gdo” sby “m@o
25bbmasgdgmo gybjiool Lbgomdol bymmsb Fmemdbs Q s@9do”

35bLobEg@gds 2: mdo gobdmgopgdaaro gabjios fe D' (82) s ge D' ()
2 50990 Gea0s” , w7y  gobbmgowgdaeo gabiios f- ge D' (£2) byeools
BGOEros 2 os@mgdo, sby my bydobdog@mo doGomswo @ € D(Q) qubioobsmgols

(f(x)-g(x).0(x))=0 (4.1-3)
oby Bmeos Moibggoo
(f(x),0(x)) = (g(x),0(x)) (4.1-3%)
obg39 9d3085e096@ M0 hobsf§ g@gdo:
vV feD'(Q) ws>geD’() Q 56530 Hogos;
vV f=g, xe &
vV fix) =g(x), xe Q.



@gds. g3obbegoygdaamo Rabjios fe D' () byaros Q2- s@mgdo <
35bbmgogdaamo qubios fe D'(Q) byeoos Q s@ols goggero [g@dogmols
dogosdem do.
333 30(3g0s: = 25635MFgd0sb odmdwobsmyg 3bowos!

< - 53L53BH 0GOS, MM bgdoldogHo @ € D((2) Joomswo
396Joobomgols Lads®maosbos Gmamds <f(x),go(x)>50. bgdoldog@o

godLodgdymo @ € D(Q) dodomswo gybioobsmgols Lod@sgarg supp @
30335JHydos Q- Do s dgbodsdobo@ 3gobg-dm@genols ggdols msbsbdow
Jgbodangdgenos o3 Lod@sgemols Lol®ymo ogs@gs Moo B(x",1y)
d00mg9d00 (bmysmdbols dgybogosgse [gH@Gomol dowsdmgdo

dgoden gds sgdyge 0dbsls dodmggodsw) k=1,2,.. . ,N(@) (ymggero doGomswo
¢ 596J3oobomgols N wodmjogdygeos 53 @ ¥9b3oobyg). 83 dodmggdbbg f
25bbmasgdgmo gubjios bymol Fmeos 300mdols mobsbds.
“90m05b0l @ogmgol” ( mgm@gds  — ob. 2.18) mobobds@ s@Lgdmdgb
dJo@omso B9bjiogdo obgmgdo, G®I

0,(1)e D(B(+* 1)) o qo(x>=fﬁf¢k(x> @14

5dgeb FOg0gmbols gomgsmolifobgdom Lods®maosbos, Gmd

<f’¢’>=<f’Nf)¢k>=tﬁ)<f,cok>=0-

=
obg @gds ©oHF0EId 0.

3obLod@gtgds 3: gobbmgowgdaaro qubjizool baamgsbo bodmsgarg Of
Po@demowagbl 0d dowsdmygdolb 8590056935l Lows ao6bmgswydyero
R9bJGoo [ byaob Gowoo!

9603g6s 1. (obodwgdodg egdobs o s 53 goblsbrmgmgdols
mobobdow bymmgsbo Lod@sgmg Or [o®Imoeagbl goowgl @os
Lod@ogem gl Lowsi gobbmgowgdaaro gubijios fbaaolb Gogros.

3obLod@gAgds 4: g3obbmgowgdaemo gubijioob bsybogbo sGob
baermgsbo Lod@msgarol @sdsBgds by

suppf= Q \ O (4.1-5)
99609g6> 2. suppf— hszg@oemo Lod@sgengs!
3obLob@gtgds 5: o suppf dgdmbsbrgdygeno Lod@sgangs, dsdob

25bbmasgdya B9bjiool obo@yg@o gfmwgds.

4. 2 Ggps@gmo s Lobymodygmo gsbbmyswgdgmo K}9bliE0gdo;

I1. 3oMo®oq 3.1-1 — o oblobmgya odbs Ggagms@gmo
3°bbmyeEgdgmo Bgbi3os, Gmym@E obgmo F@gog0, 9Vd3960
396Jgombsogno, mdgolngolsi s@Lgdmdl olgmo @mgseeyg@a
06920 gdo00 gbios fix)eLidQ), Gm3  asobbmaswgdygaa
B96J3oo  2obolobwg@mgds dgdwgaboodow

(F() @)= [ Fx)p(x)dx (42-1)



ob, ™I 5a@9M0a50 a5blabwgdymo gubjaombsgro F®g030 s 9FygzgHos
bohggbgdo odbs 3.1-I 3o@sp@se3do.

[Lgmo fe D’(Q) obbmysgdbyamo g9bJ3ogdo, GmIamgdboi o s@M0sb
M9 OY0 5bbmsgdbymo B1bJ309d0 G056 Lobyygms@ o

356dmyogdgmo g9b]is0gdo.
©079675-05080bol g gds. odolomgol, Gemd @emgsmagdoE 0bdgygdowo

f— g9bj3os 0gmlb bymo asbbmaswgdygmo g9bjiools sbGHom Q s@gdo
5930 gdgmo s Lsgds@olios, Gm3 f(x)=0 momJdol yggemasb Q—Dby.

1L Lobggmstgemo obdmyspgdygmo g96J30900.
EoMsg0l & ggd30s. — oMol Bybiombsgno (gobsfogngds) Gmdgeac;
gmggee doGomse BubJ3006 gmsboswgdl 8ol 860836935l baando, sby

(5(x),0(x)) = 0(0) Vo(x)e D(R") 42.-2)

960336 1. Jod@ogo slbobobos, @M (4.2-2) s@ols F®x030, 9Fy396H0
B96J3ombsogno, 569y gl o@ol Aobbmgsgdymo gybios!

9b0Bgbs 2. wodszol O KyJ3os oG sl Mgy Y sdYo
25bbmasgdgamo gublos, 56y 5@ s@OLGdMdL @mgomy@sw 0bdga®gdowo
396305 feLincR") , ®@mdmologolsi Lods@maosbos dgdwgao Gogmmds

(00 o) = [ Fhplxix=0(0)  Volx)e D(R"). (42-3)

333 303g0>.  ©odgom Lofobosomdwgam, 56y s@Lgdbmdl olbgma
Mo @o© 0b@ga®goso 99bJcos feLi(R"), ®@mdmolmgols
Lodo@maosbos Go@mds (4.2-3) — mobsi ymggero doGomswo ¢ (x)e D(Q)
396Joobomgol. 5do@md Goamds (42.-3) Losds@Gm@os@mos sa@90mgg
do@omso Bybjioobsmgol x1@ (x)e D(Q) (o] X1— o®0b X 562939630l
3003900 3mMO0bs@s, ©s ¢ (x) e D) gubjioob bsdmsgamox, e C*(Q) garugz
296400y s@Hol BoboBa@o 3arg0 R9bji0s) @S SdoF M3

If(x)xlgo(x)dx = xlgo(x)( 0=0= (f,xlgo> = <x1f,go> Vgo(x) € D(R") (42-4)
e

Igmegl dbdog asdmeol, ®M3 X f(x)€Lio(R") (@ mgo@a@o© 0b6@ 9860 9d500)
396J30o bygarols Geaos gggms doGomsw #9bdizosbg! sdo@md woydeys-
®50dmbol gngdols mebobdo xf(x) =0 momJdol yggegob s go. flx) =0.
doggdgmo Frgao  9T0booedrgygds 3oggrgoge ©dggeel.  sdmwol, Gmd
EoMsg0l & ggd30s Lobygmasdygmo asbbmyswgdymo gubjioss.

9603365 3. @odsz0l & Bz, GoamMEiz bogsdo bsbdyamo
32 gg0 BIbJsogdobe, by

o, (x)—2-5(x) £—>0 (42.-5)

33330390, 30905Mmbol Foblsbmg®gdol mebobdsw (ob. 3.1V (3.1-7))

nobomds (4.2-5) gdg0goe0gb@gdos hobsf g@ols

lim [0 @lkir=0(0) Vo)< DlR).

oG5> gl 93obobzbgaro Lodos®Mmmeosbos, oasb: gobsowsb ¢ (x)e D(Q) =
o(x)e C(QQ) Gmym®i dobodyd sby ol 9fyggdos = bgdolidogdo ¢ > 0



@oibgobomgol s@Lgdmdl obgmo gy > 0 @oigbgo, G®I GmEgbsg K| < €
35306 [p(x)-p(0)) < o . = pogomgomolifobgdbm o “Jyo” Kybiiool
0goligdsl (2.1-4) dogomgdm, H™3

'[a)s (x (o )dx — go(O){ < '[a)s (x)|go(x) - g0(0)|dx <o '[a)s (x)dx =0, Vo(x)e D(R" )

oby  doOmes3 odsgols aobofomgds s@ol bylGo begsdo glsbOymme
930 “Juao aobsfoagdols” , sby dodmgdyeos “a®oxg0 o’

-0.5 925 0 025 05 x
bob. 1

oMogol & gyJios Imbg@bgdyamos olgmo Bobogydo 36gdgdols

o0 gdsBogyg®o hofgdolomgol @dmammgdozss: “Fgd@ogmgsbo dobols

LodggMogg”, “Fgo@oermgsbo Igbdo”, “F9@@ommgsbo [ys®m”, “dgobog@o

doans” s d@ogogmo bbgo.

oMogol 8 gyJiEool d9bgddogo aobbmyswgdss “do@Bogo Kgbo” ws ol

Jmbgdbgdygmos olgmo Bobogydo 36g6gd0l domgds@ogy®do hofg@olsmgols

AMaM@gdoios:  “bgrsdodby aobggboao dobol Lodyzg®ogg”, “bgosdoby

25bg39boano Igb@Ho”, “bgosdodymo do@s” s IGsgsmo Lbgs.
3obLobd@gtgds 6: my S— 9dob-3356 9fy3950 bgwsso@mos s u(x) -

2095900  9HbJi000 dodob  “s@Bogo Bgb0” s@Hol gobbmgowydaaro
296305, GmIganoi dgdogao 05bs@emdom gobods@m®gos

(ud5.0) = [ulx)p(x)dx  peD (42-6)

gbowos, @M ol s@ols FOgogo, 9Fy3980 BbJEombogro. 536mdgb uds - s®ol
S - bgpsdodols “do@Bogo g960” n(x)— LodzgHogoom.



43. 356%my50gdgmo 89bj3ogdol dsgsmomngdo, Lobm@lzol
REOOTYgdo; 33EoENs JoMEsJdbgdo.
3obLob@gtgds 1 aobbmpswgdygeo gybiios gol sMols
X
39bJaombsgno AMIganoi dmdgogdl dgdegao §glom

<go%,go(x)> = Vp j @dx - 1im[:f¢’ix) dx + T wix)dx}Vgo(x) e D(R') (43:1)

£—>+0

3boos, @M sbg 2oblobwg®ymo Bybjiombsao §Ogogos.
979390 ™o, o3B30 Yds, 5300mm doMoms® BbsJiosms bymols gb
3690500 30dpg3emds @, —2>0, k>0 (2.1-2) 356lobmgmgdol mobsbdow

bgdoldogmo @oaol 3g@dm §omdmgdygemgdolsgsb dgwygboeno 30dwggmmds
530 gmg9 Mob5dMSE3Mgdo@os byamolsggh (2.1-1) s mobsi sOLgdmdls olgmo

d9dogo R, @md @i(x)=0 ymggeo k bemd@olis s [xPR. sdo@m3d 30dwggtimdols
ymggeo F95300bomgol bods@merosbos Ggo@mm@ol gm@dgas ©s
‘dglodsdobo

Kso%,cok (X)>

R
ﬂgo,i ()Nc)|dx <2R r‘il‘gﬂgo,z (x)| ——0
-R

R 1 [~
VpJ’ﬁok (x)dx ijﬁok (O)+x€0k (x)dx <
X -R

X

obg Hmd goleD’(Rl).
x

9603gb> 1. gobbmpswgdyamo gybiios (gol e D'(Rl) 9dmbgggs l
x x
396300l (4.1-3%)-5bG0m @GmEglsi x#0. 3ol gfmegds (Partie finie) —

(13

“boldgemo bsFogmo” sbws 1 3963300056 06@gaG5@ols dnsgsto
X

d60336gemds”
beobm@lgol gm@dgmgdo: yzges bgdmddm@sbomo aoblsbogmgdgdolbs
> dgb0dgbgbols Loggydgger by spaomo o3l dgdwgy Be@I e gdl:

= —ind(x)+ gol (43-2)
X

x+1i0

— = ind(x)+ p (43.-2%)
x—i0 X

53R 30gds: bgdoldog®o ¢ (x)e D(QQ) dodomswo g9bjioobsmgols
Lodo®mngnosbos, @md



. go( ) T x—ig
lim [ 2% g% = lim —go(x)dx=

s»+0RI X+l€ s»+0 X2 +52

R . R .
X—1& . X—1&
3 2dx + lim ﬁ[@(X)—(D(O)PX =

e—>+0 Rx + £ e—>+0 Rx + £

R
=—2ip(0) lin}) arctgﬁ + IMCZ)C = —inp(0)+ Vp_[@dx
£+ & , X

X

oby o3 30gdYE0s, M3
1 . 1
< ,,¢@»:<_m6@p%yﬂ¢@».
x+i0 X

II. 3gmopmns F650g0 350©sdd6s gobbmyswgdnm 39bliogddo
LJgds LEsbps@@geos! dggolfogamom my @ bpgds @emEsmmyg®o
0b®gaMgoo By9blogool dgdmbgggsdo ws dgdpamd gsblsbwgmgdol Lobom
25053005bm 35bbmasgdym g9bjzogdby! feLi(R") ws gobgobognmm
(gL SEMS AoMsJdbs
X = Ay+tb, detA = 0, (43-3)

oby
X, =a,y tapy, +-+a,y, +b
X, =ayy +tayy,t+ay,y,+b, (43.-3%)

'xn :anlyl +an2y2 +“.+annyn +bn
bgdoldogmo do@omswo (p(x)e D(Q) g9bjioobomgol Lodo@merosbos mgoligds

(f(4y+d)o If Ay +b)p(y)dy =

thfohh x—b)x =

gL mgolgdol Logydganbg dgdm@Esbogoos
3obLodmgHgds 2: bgdolidogd gobbmyomgdye 396J00bosmgols (330!
356M©5J36> bo®0gmmgds 93wgy0 g;maa'g]gmom
def
v ehols) 2 <f( R RY b)]> Vol)eD (434

99603365 1. 07 A godEsJdbs sGob “2')(4)»3630” , o679 A’ = A" beogoen b=0,
d53ob

x),go[A_1 (x —b)]>.

|de tA|<

(fyholy) = (flxho(dx))  Volx)eD. (43-5)
3603365 2. 09 A 2o0©5J3b6s sH0l “ostggargs” ¢<0, by A =cl (I- ngogy@o
30@5Jdbs3) beagoe b=0, 35Tob

(flevholy)) =

Cln <f (X)’¢[§j> Vol(x)e D. 43-6)




3603365 3. M9 (3gmoEms 2oMESJAbs s@OlL “IsBogmgany@o goEsGobs”, 569
A=l > b#0,
(f+b)o(y) = (f(xholx-b))  Volx)eD. (43-7)

od dgdmbgggodo fixtb) — U gfmegds gobbmpswgdygmo g9bjizool dg@s b
33J&0ady.
dogomomo. o3 (43-7) gm@dygaols msbsbdow ©oMs ol gubiool dg@s s@olbs

<5(x—x°),go(x)> = <5(x),qo(x+x°)>=qo(x°) qu(x)e D. (43-8)
9b03gbs 4. 33emoms [OR0go godsJdbs Fgogo s 9Fyggdos D' wob D'-
do.
9b0Bgbs 5. 33Eoms AoMEsJdbols sbgmo oblsbwg®gds Lodysegdols
0dgnggs 2ob0bobwgmml Lggagaselbodg@®oygmo, @g@dygamsw Lodgd®mogero,
9O 35MM3g5b0, 3gMomeymo, m®gaol godsddbolomdo 0bgomosb@yao
> Ubg. 2obbmpomgdyamo g9bj3ogdo. gl dogrbge db0dgbgermgsbos,
o565 2obbmaswgdbymmo gublogdo Fomdmowygbl gOmg®Hho ¢derog@gls
535M5@L Bobogol msbsdgodmgg 3OMdangdgdols dglfsgmolisl.
dglodg egdEosby Im@obogmo gox®mboagdol omgliGsgos:
©579go@ 5AOLYdMdL 2obbmyswgdygeo B9bli0gdols sbmzos@oyg®o ©s
3MIYAHBA0YO0 2d@sgagds | do'dob 53 moglbo dowgdymo s@bodgbgdols @
‘dgb0dgbgdols dglodsdolbo@ swyogo gdbgds 2obbmyswgdbya g9bjiosms
AMEmdgdol xokgls

ozoopéz(xog(x))o(@%:(5(x)ox)op§:5(x)o[xop3 = 5(x)e1 = 6(x) (43-9)

dogomomgdo:
L a(x)8(x) = a(0)8(x);

2. x(golzl;
x
3.



madaos 5 3g”

- 256%mgoEgogmo B96J(30900 s gobbmaswgdymo Fomdmgdygmo;
- 356DmydEgdgmo Fomdmgdagmol mgoligdgdo;

- 356bmgogdgmo g9biool doMggmymaomo.

5.1 256%mgsg0mo 396J(30900 @ gobbmysmgdgmo Fomdmgdymo;
LobmasmE, 90HmgOhmo 30G39e00 dm@G0gso3os [o@dmw gbogo mgm@ools
d9J3bols ogm Fo®dImgdygaol 36960l gobbmaswgds (Lgdmygo Lemdmenggo 1930
—05bo (@ gdo) s dgdmgops jowggs Bg®dobo gobbmyswgdagmo
Fo@8mgdagmo. yggmoxgal bomsgy ogom

e o@@sE 06@ 93090500 bsjds@olo@ gemego 896J30900L gomds
0ngoligdsd.
oy fe C* (Q), 85306 bgdolbdogdo a - dyenBooboyfbobsmgobs (o] < k) (ob.

14. 7. 0o 9) wo doGomswo ¢ € D) gubjizo0bomgol bsds@orgrosbos
bs [foanmdomo 0bdgs @00l @m@dyems (dgmsbbdgdolbsdgddm s@olb Lo bogsdo
bogds@obs@ aevmgos ob. 14. 22.) o dgbodsdobow dgbodengdganos dobo

30dmygbgds  “ a - ag@”, sby

(D £ (x).0(0)) = [ D" fx)p(x)dx = (= 1) [ £ (x)D“p(x)x = (=1)( / (x). D“ p(x)) (5.1-1)
5300gmm (5.1-1) Gowmdols yobsdods §g3dgoo ©s o3 Goamdols Logydggan by
hodmgogs@odmm

35bLodbAgAagds 1. ymggmo fe D' (2) gobbdmgswgdaaro Rubjiobsmgol
a - G0gob 396dm [Fo@8mydaaro sGoli qabjizombsgaro

def

(D°f.0) = (~1)(f.D") Vo(x)e D(Q) . (5.1-2)
9bos dgdn(dogl s@ols ey s@s (5.1-2) oo aoblobegdyamo gybjiombsgno
Vagogo wo 9Fygado-
>, Moasob dodomowo gybool bgdoldog®o @opols 3g@dm (omdmgdyao
>0l 0lgg doMomswo g9blios, (569 D% e D(Q) @mwpgbsi ¢ € D(Q)),
5do@dmd 3bowos, ™A (5.1-2) aodmbsbygdols dodxggbs dbodyg s@LgomMdlL ©s
ol gmggemngol 3gdmbsdbog@gamos.
d. 39bjombogno (5.1-2) §OR0g05, Gopash bydoldogdo doGomswo
396J3oolomgol Lados®maosbos Gmamdgdol xokgo

def linear

(D 2+ ) = (~ 1) (£, D (2 + uy)) =

linear
= (1) f.AD"p + uD"y) = A1 (f.D%)+ (1) (f.Dy) = (513)
def
— /1<Daf,go>+,u<Da,y/>.
3 BbJaombogro (5.1-2) 9F439¢00, Goeash (22-1) — ol msbsbdoe dodomswo
396J30g00L bgdoldog@o @ogol 39@dmfs@dmgdbyammgdols dglsdsdolo
dodgg@mds 30 gdswos. sdo@md



def

(D*fr0) = (1) (/D% )—=50. (5.1-4)
b ggbos.
v oy feD'(Q), 35306 bgdobdogdo a -3ge@oobpggdbobsmgols D* f eD’(Q);
v 35@30mbbg: “ Lopsi gesboggdo Fo®8mgdagmo s@lgdmdl
3obbmgswgdomo Fo@dmgdagmo s jmosbogn@o ghmdsbgol gdmbgggs!”
Lobsdgoemgdo goyagds@os: jmobogyg@o Fo®mdmgdgmo — g9bioss!
35b6bmasgdomo Fo@mdmgdagmo — g9bjiombsgmos! olobo Gmeno gg@
0J690056!
39360909 9b5bg: oy {Df(X)} — >@b60Bbogl 3gMdm FoBImgdamls
30sboggdo sbGom (s 0dds 9bes 03 50930 Lowsi ol s@Lgdmdl). 3530b
(5.1-2) 256Lsb@gtgdoesb gsdmeol, HMI gobbmysmgdgmo K9b6J300l
Fo®3m3J36gamo genvgo fe ck ), 396J00L Fglodsdolio Gogol
Fomdmgdygmosb  Fo®3mJdbogmo obsFomgds s gobbmaswgdgmo
Fom3mgdgmo gdmbgggosh g@mdsbgnls (4.1-3) — sd@om!
dogogomo: 1. f(x) =x ©o xeR', 95906 aboos, M gasbogy®o
Fo®dmgdygao f'(x) =1 s ol Fo@dmddbols gobbmpsmgdya aybiiosl

(L) = [plx)x (5.1-5)
Q
dgmagl db@og

(o) = (o) : (_1)_wa'(x)dx <1§z>_x¢(x)(;+j¢(dx)

(5.1-6)

def

:0+_Tgo(dx) = <1,€0>

oby Yggao (5.1-5) ws (5.1-6) ghmo s 0goggs gobbmyswgdgmo g9bjiools
>bGom (4.1-3)!

dog0m000: 2. dmEglsi £=8 (Lodsgol gmEs §9bJ30s) d5dob bgdoldogmo
do@omso Bybjioolsmngol Lods@merosbos

def

(D*s,0) = (-1)(5,D%¢) =(-1)"D"p(0). (5.1-7)

0, x<0
dogogomo: 3. OHmeglbsi f(x)=9(x)z 1 x>0 (bggoLosowol g6J305), d5dob

bgdolidog®o doGomswo gybdiaoobsmgols Lods@mnaosbos, @3
dor » .

O(ol) = o)) =
“ols)i = ol0)= (6lhols)

oby (5.1-8) — wob godmol, MM 0'(x) = &(x) !

o0

_ _TQ(x)go'(x)dx B PR

0 . (5.1-8)



-x, x<0

b

dogoamomo: 4. GmEglsi f(x)=|x|5{ , 35dob bgdoldogmo doomswo

X, X2
396Joolomgol Lads®maosbos, Gmd

(5.00)) = o) =~ Jiiokic 2 — [ obicro(ekic =

xgo(x)( °, —j. 1go(x)dx —xqo(x)( o +T 1go(x)dx (piD 0- j.lgo(x)dx -0+ Tlgo(x)dx

def

(5.1.9)

0

- [~ol-xholekir+ [osho(skir = [fo(x)-0(-0lo(skir = [0(x) -0} o(v).

Jglododobo aodmwols, Gmd [x|"=0(x) - O(-x)

53 dogo@momols sbagmobo gg30hg9bgdl MM GmEgbsb >MyydgbRo woEgdbomos
396300l ganology@o sb@omn Fo®dmgdymmo s@ol gHmosbo, gmEds@y@s©
sbgmoggs bggobsowols 539bJzool 360dgbganmds! ogogg by ganmdss
bodo@manosbo go®ymgomo s®ygdgb@ols dgdmbgggsdo.

dogo@momo: 5. woydgom Rybjios T aaggos o goshbos gomo Fyzgpob

F 9@ 0o, 569 feC'((-00,X0]U[X0,0)) (0b. dsp  bsb.l ) 35P06 69301309@0
dJo@omso g9bJioolomngol Lods@merosbos, @I

Y /
X '
o) s,
X
" \ )
f(x)

bob. 1



def © def M0

o) = C1rEe) - ~ [ ek lokix = = [ ()i - jfx)qo

reg

-/ (s *;+Tf’(x)¢(X)dx o)+ (e = 5.1.10)

©

= fxg = 0)plixg )= £ (x + Ol )+ [ 11 ()l = ([£],, (x = xy )+ 11" (x)} ().
bowag [£], =[x +0)= f(x, -0)]

‘dgbododobo godmwol, GmI ' = [f[6(x) +H{I'(x)}, 56y godmwol, ™I
25bbmasgdygamo Fo@mdmgdymmo Gomsibso®oe “okg@l” bob@mdl [f].
do@mgos(3: dopoomo 3 - “bob@mdo” ghmol Gmaos, boanem dspsmon 4 —
‘do “bob@mdo” byaols Fmeao.

52 3obbmgswgdgmo Fo®ddmgdgmols mgoligdgdo

L. go6bmpopgdamo Foddmgdgmo D* Fagogo s 9Fygado sbsbkgss D'—-D’;
do@mes(3:
D*(Af + ug) = AD® f + uD" g f.geD(Q) (52-1)
D° f,—=—0, k-, oy fi—250, koo (52.2)

6039 gl ©gdymgds IH3oEEgds Sbosgmayoygdao doMomsw RBblEosoby
“d0gdom” , Foyo@0ms©

def
(D" fio0) = (C1) (£, D°0) =0 Volx)e D(Q),
dodxg39bs Fbodg 3G gdoos Moysb, JMgdo©os mogowsb dmgdygero
d0dggamds, s@ss dodibgbs Jbo®g sgBMdsG Yo gOgdswos o3 bodbogl
Gm3d Lodo®Feosbos (5.2.-2).
390dmE:  MoExsb odsgol 3 gydios s@ol brgsdo YlolOymme
2930 B9bJ309d0bs, 5byy  swyogo 53l (42-5) mobomdal, dglsdsdolbsw
Do, (x)—2— D"5(x) g—>+0. (5.2.-3)
2. 6300bdoge obdmgspgdgm g96J305L goshbos bgdolidogdo Gogol
3obbmgsgdgmo Fo@dmgdgeo;
o0 oJBol obsbgs dogrbge do@@ogos 0beydiool Lsdysagdoo.
25bbmasgdgao fe D' gybjiool 39@dm (o@dmgdyana aaleD' obgg
Xi
25bbmasgdgamo gubioss! ws sbig dgdwgy!
3. domomo @ogols 3gdm Fomdmgdymol godmmgemolisl 860dgbgamds 5@ 5Jgl
056303 3MdsL; oby

ii o B 2 i /.“n ’ ]
axi[ax]} o, [axJ D', p=(00ndendenb |y € D52:3)



JoOME53, MoEash Ylsbdymme aaag gubl3ogdl gl (52-3) mgolgods
2oohbosm, 5doBmd bgdoldogdo aobbmaswgdymo fe D' gybjioobsmgols
o500 53l BeEmdgdls

def

<D(l’l)fa§0> = <f,D1 (Dzw» = <f,D2 (Dlw» = <D1 (sz)a§0> = <D2(D1f)a€0>-
‘Jgbodsdolow sea0mo 53l bmgse ©gdymgdsl, GmI bgdobdog@o mGo a ©s

B Iy Eoobegdlgdobomgols
D! =p*(D"f)=D*(D"f)  VfeD. (524)
4. 6gdolidogto feD'(Q) 5b6bmyoEgdygmo g9bjizools s bgdoldog@o

a(x)eC*(Q) glsbEgmeme amago ggjaool (3.1-10) bsddsgmolsmgols
LodsBmeosbos g godboizol gm@dygms, 6%

olaf) _ Ga ., sla W eD(Q)acC?(@) Vi=ln. (52-5)

Ox. Ox.

oAb YlolOygmme aayggzo B9bjiogdolomgol agodboiEol Go@Igas
Lodo@menosbos, sdo@md bgdoldog@o asbbmyswgdyeo fe D'

396J3oobsmgols s bgdoldog@mo a(x)eC™(Q) ylobGyemme 3@ 930
>%9bJoobomgol wyogo o3l Goamdgdol xokgl

<a(af),¢>"’;f _<af,a_<o> < fa_w> < f,M_q,a_a>ﬁ":r

OX, ox, [ 3110 - ox Ox;, Ox;

], dlagp) oa\ “ |of a\
__<f7 aXi >+<f7goa_xi>5'r_2 <8_X:i7ag0 + fagoa_xl 3'1_'10

af aa linear af aa
= > +(— 5 = —t+—— s
<a ox; g0> <8x} / g0> <a ox. Ox / g0>

i i i i

i

Jglododolo bohggbgdos, O™ Lods@maosbos Gmamds (52-5), sbggg

‘dgodgogds Jbxgermds ho@odegl Fomdmgdygamol bgdoldogdo @ogolsmgol.

5. 09 356%mgsgdbgmo gubjios bymol Gmamos Go0dy Q' Q smgbg d>Tob

dolo bgdoldogto @ogol Fo@dmgdagmo sdogg >5Mgdbg bageols Gmeos, o6y
suppD°f < suppf (52-6)

9L 9 dgo@me (5,1-2) goblobwgMgbo@sb aodmdwobsmgmdls.

6. 0 gomgs@YBse 0bGgyMgdsre R9bjiosms 37 3M0g0 Mobsd@o JBSdSL0S

403982 3m335]dg

§QKA=S@l (52-7)

45306 Iglodan gdgamos 8?6(4)0;;015 FagF 93000 goFo®3dmgds bgdolidogdo
G0g00 ©> Ygbsdsdolo 3FgMogo 3Ggdswos D'-Fo.
JoOmEs3 Moash, 300Mbols Mobobdsw, ymggero R> 0 @oibgobomgols

Anggﬂ@FﬁLﬁM, P>,

5bg 3bowos, G™I SpL>S amEgbsg p =5 gl god@o go odanggs (52.-2)
bogydggen by §od@gomm, H™3




D“Sp(x)zzp:Dafk(x)%D“S(x) p— o, Va.
k=1

390dmE: 5Jgsb JoBFogoE godmwol, MM ny BMoymbmdgdGoymo
d( 3@og0L

o0
ikx
Qae
k=—0

309803096H o0 sgdogmaoamgdgb dgdmgy 300MdgoL |ak|SA|k|m +B, 35d0b gy
7 gMogo 3@gdswos D'-Fo.

5. 3. 3ob6bmyogdgmo g9bjiool 3oMggmymaomo (58 3s@sa®exdo n = 1).
o0 gd5B03g®o sbsgmobol j@lLowsb 3bmdognos, MmI ymgger 9Vy39@ f(X)
396300l goohbos gOmsgdmo, Igedogo dglsgmgdol Lobyl@om, f('l)(x)
30039 gmBog0,

FOE)=[rEMErC o (FOW) = £(x) (53-1)

30Mggaymxgogmols (53-1) - '60681)0%;{)36)3;@0 0obomdgdowsb domxggbols hggb

57©gom bogydgmse asbbmyswgdygmo gy9bjioobsmgols 30Mggergmaogols
25bLobmg@gdsb.
3obLobmgegds 1. 256dmyspgdgmo 396J300L 300 39egmgomo bgdolidog®o
feD'(Q) pobbmyowgdygmo ybjioobsmgol gfmemgds fPeD(Q)
356Dmao0gdgm g96]i30sl  @MAmolingolsg

' p"

(o) =~(f(holx)) Yolx)eD@)s (1) =) (53-2)
dodBogo© hobl, M3 as5bLobmgdgds (53-2) dmoigds dbmeme doMomswo
396J30900L (boFoabyg) Fo@mdmgdyagdbby. doa@sd Lado@manosbos dgdmgao

0goagds 1. bgdoldog®m aobbmgowydaer feD(Q) qubiosl goshbos
Joms@yHmo, dywdogo dgbsyg@gdols LobybBom, 30@39e0ymg0a00
<f(—1) (x),¢> — _<f(x),(//(x)> + <C,q0> Vq)(x) € D(Q), (3.3-3)

bows C - bgdolbdogdo dywdogos s

O S ¢

X

w(x)= [ {w(r)—wg (r)_Tso(ﬁ)dé dz. (53-4)

533 303g0s>: (oboang dop. [2])
99b03gbs 1. gl mgm@gds odarggs Lodygo gdols wogsliggbow, @md bgdolidog®

25bBME 9dsls
D
U= f, vreD(R). (53:-5)
355h605 DRY) -0 bmgopo 5dmbsblibo;
Jb 53mbsblbo gEHmopgtHmos dnwdogo dgbogdgdoli bobdylbGoo;
D
o8 s8mbsbbol bsbgs — U =" +C;

dJ0dm@ w7 (5.3-3) gobBmargdol dsdxggbs dbsdg aFy3960 BIbI305d
s dob s8mbsblboi garslbognmo gabioss!

AN NI NN



madios 6 3g”

- 356DmysEgdgmo Fomdmgdagmols dogsgmomgdo;
- X"f(x)=0 — g56@m@mgdsl m - fhgogse ©sdmgzopgdgmo sdmbsblibo ogls

6.1. 3obdmgogdgmo Fo@mdmgdgamols dogsmomgdo n=1;

L g6mgOmo 9dbodgbgarmgobgbo dogsmomo gobogowsb! — aomdgmgsgmn
d9b@ob LodzgMogg Lodmamobls, GmImbsi x=0- do (gOMysbbmdogn gdbosbo
dgdmbgggs) aoohbos dmdgb@o +1. 53 wodmenls osbermgdom dgglodsdgds

bodgg@ogol aobsfogmgdol  gyblios 15()6—8)—15()6), >0 (ob bob. 1
& &

Vodgmo 3®ox3030 ), 9860 dbybEowe jo bego®o Gmgbsi e~ + 0. dopa®sd

gOmbger dgbogogn @ gdizosby (ob. 12) hggh wogd(dyboom, Gm3 9dyserme
3e0obogg®o sbMom brgodby powsbgms “Qob@mdes”. Jopa®sd my

20535 m bpgs@bg D' - ol sbGom Jogomgdm

1
c 0(x-2)
fo (X

=

27 \

-2 |-

- % B(x)

bob. 1

def

<15(x_g)_15(x),¢>

: - I) é[@o(s)—w(O)]Tw’(o) Z (3()p'(x) = —(5(x).p(x))

sl

oby Ladogdgemo Lodygg®ogg Bmeros - 8'(X);
odmmol beygmo Igbdo 0 —os, Jstomsg  (=5'1)=(8,1')=(5,0)=0,
x 1)=1

w
3
)3
3
(@]
3
(@]
(k)
(op]
@
o)
I
S,
@
3
)3
o)
%
(@]
V3
N
S
)3
V3
&
N
<,
=
Il
)
Il
)



II. o4 f(x) g96]305L goshbos obmaodgdgeo 3oMggao ggstol Fygzgdgoo

{x"} $96@0mgd0 s {f'(x)} G0l 43569856 9Py3960 5306 (5.1.10) -
gRe@dgmols gobbmyswgds shggbgol, Gm™3

D
o= AL s(e-x"). (6.1-1)
k
39Odm@: mYy f(x)=%—21, xe[0,27r) > 4999y 39M0MOYE@SO AMYM@A (3
Vs
bob. I — by 0obodboliggg@o a@oxgogol, dgbodsdolow
fom - s 2kn). 6.1.-2)
272- k=—o0

9L dogoomo jopgyg gombger ag0hg9690L, M®I Jaslbogy®o s
25bbmasgdgamo Fomdmgdymo bbgowslbgs Lowowggdos (Go@dsmy@sws)).

III. mgdygaos hggyergddogo (OR0g0 @oxg@gbEosg o gohmygsmmgsbo
2obBmeEgdols

LZ()=Z" () +a,()Z" )+ +a, ()" () +a, (6)2(t)=0 (6.1-3)
>dmbsblibo Z(t) Omdganoi 53dogmyomgdl dgdegy LoFyol 3odmdgol
7(0)=2'(00)=...=z"2(0)=0, Zz"(0)=1 (6.1-4)
d>dob g9bgos
E(t)=0()2(t), (6.1-5)
Lo H(t) -bggolsopols gyboss, s@ol “gubosdgbGy@o sdmboblibo”, 564
LE()=5(r), 6.1-6)

do@mos3 @godbozoll gm@dgmols msbsbdo (52.-5) dodwgg@mdomn
dgLoban gdganos godmomgoml ggges Lako®m @ogols 3g@dm Fos@mdmgdyeno

E'(t)=0'(t)z(t)+6(t)2'(t)=5(t)Z(t)+6(t)2'(t) = 5(¢)2(0)+ 6(¢)Z'(¢) = 6(¢)Z (¢ )

)
E0)= 00z 0)] = =0le)z"(e)

EM()= ()2 (0)+0(e)z")(¢) = 5(¢) + 0(r)2 " (¢),
s dgdege hooligsl (6.1.-6) Gmenmdoyl dodibgbs dbodgdo Lsowsbs
dogowgdm, @I

"

LE(t)=0()LZ(t)+5(t)=5(t).

62 x"f(x)=0 — a5b@m@gdsl m - Fagogoe ©sdmygzomgdgeo sdmbsblibo sJgl;
30039e0 @gdiooby Ll @olidygmo ogm gombgs, 09y @sdpgbo {Oxogswe
©5dMY3009dg@0 5dmbsblbo goshbos

x"f(x)=0 (62-1)
2obBMEgdsls. @ows mJds Pbs geslogyg®o sbom o3 aobGmengdsl g@mo
5dmbobbo 53l m @o@ibgol bgdolidog@o d60dgbgermbolismgol.  Ixgdoe



35h39b6mm, M3 >@bodbya AobBmengdoll m - {Oxgogeow ©sdmyzogdgaro
5dmboblibo goshbos s gl 5dmbsblibo Fo@Imoaobgds dgdwgao Loboo.

x)= mz_ické'(k)(x), (62-2)

Los ck— bgdoldogdo dyodoggdos.
333 30(390>: 2obbmysgdymo Fo@mdmgdymols goblobmg@gdols (5.1-2) ©o
@ 90dboiol ge@Iyaol (52-5) msbobdo bgdolidogmo @(x)eD(Q) doGomswo
B96Jaoobomgols s bgdobdog®o k=1,2,..., m-1 bewd@obomgol Lads@menosbos,
G md

def def def

(v 2) o) 26 0) v (0) 2 (1 (5] ) 2 (1) ()

5(x)

x=0 — 0
> >do@Bmd
e
xm5(k)(x):0, k=1Lm-1.
5dgeb godmol, OmI (62-2) 5ybios ool (62-1) asb@mergdols

5dmboblibo. gm@s dg@o by gamdss holis@omgdgano ob. dog [2], @I
559 303MM — bmyowo 5dmbsblibo (6.2-2) Rm@Igeomn dmogds!

63. 256Dmyogdmo Fo@dmgdagmol dsgsmomgdo n>2;
L. “m®dsyo ggbo” - —%(ué‘d; Jobs mogdo ob. 6.1-1 gobbmys@gdyemo ©s
1

Bobogygde sblboano odbs - 8" o6y wodmaol Igb@ols Lodzg@ogy. o9
(36900l dgo@m gobbmasgdsl Fomdmowagbls “m@dspo 59b0” bgsdomby.
o9 dgom 5@0ls S 93569356 gemgo ™mMY39AEs bgosdo®o s (x)- o8
bges3o®ol bo@domos (bgodo®byg asoblobwgdyamo 9Fyzg®0 B9bjicos).

p - Lodzgtogol “m@dsgo 1960” - —%(yé‘s) >@0b gobbmyswgdymo
%
396J30s,0m8ge0(3 amdaaQa?)b '338;9360 Faboo
<__ u5.) > Jut volx)e D(Q). 63-1)

dod@ogo dgbsdm§dgdgenos, (4)0)8 ob;] 6061)0%;()36)‘3;@0 39b6Jombogno
‘Fgdnbobegdygamo, FORogo s 9Fyzgdos — dglodsdobswe

0 :
v —F(ﬂfss)eD(Q)%
v

5
v supp[—g(ﬂc?s )}C S.



madgos 7 3g”

- 30053000 (Bgbdmegmo) bsd@sgeo, dobo s@Lgdmds s dolo mgoligdgdo

7.1. 30G@s3000 (Ggbdme o) bsd@sgeo
I. 3gbodg @gdosby hggbh o@gbodbgm, H®I M@0 aobbmyswgdyeno

396300l bsddsgmo dgyda gdgaos. Jomgds@odg®o sbognobowsb gybdobols
0 gmA9dsby ©ogMEbmdom gobolsbmgmgds 2obbmyswgdbyamo gybjiogdols
535M53 0l gOmghmo gdbodgbgenmgsabglo Mm3g@s3z0s - 30@ES30M0
(BgbdmAYmo) bod@sgmo (Lbgowsbbgs mo@g@s@yg®sdo gOmg@mo od
ombodgbomaogsbo s@ols dowgdymo f®g, fog, f-g)

X g0 aobgobogrmm Lo@goos, GmEgbsig dmEgdygemo ggsodgl m@o
@ 3o @o© 0bAgaMgooo B9bji3os, dog®sd Lbgowslbgs s®9do, 5by
aobgobogomm dgdmbgggs, OmEglsg

f6)eL, (R ) g()e L, (R)) Volx.y)e DRI). (7.1-1)

Yglbododobo d9bgd®ogos, ™I gsbobsbog@gds @gagms®yao
3°bbmyeEgd Yo ?3"3651(30360

(f(x)-gly ff g(v)o(x, yixdy =
ff fg (e, y)dydx< () (g()olx )

(7.1-2)

ob

de/‘

(gly)- f(x fg S()p(x, yxdy =
fg ff (ol y)dxdy< W (/o))

®®039 9b g)oambob'g]gr{»abo Q0060 mgm@gdol mobobdo@ EGe@os. ©s
sdo@md dgagod@os 83 msbsmdgdosb ghmgdmo, dsgsmomsw (7.1-2)
om0 bogydgmso G9bbm@dymo boddsgmols goblsbrgdgdsl!
35b6LobEg@gds 1. mdo gobbmgopgdaaro Rabjioolb 3o@@ssodo bs8msgaro

JFoogds
def

(f(x)- 0ol y) = (S eWholxy)  Voluy)eDRI")  (11-3)

2963009650 1!
0goagds 1. (7.1-3)_goblbobegagds  gotgd@aemos b9 gl séol

dgboygeygamo, FOBogo ©s 9FYy3960 B9bjgombsano!l

(7.1-2%)

wgds L. bgdolbdogmo gobdmgowgdaaro g(y)eD'( ;") s bgdolbdogmo
doGomswo ¢(x,y)e D(R:;’") 2964309800 bs Txsargdoon gsbls bmgdaano
B9bJG0s

def

v(x)= (g)ko.y)eDR!)  Voluy)eDR:") (714



05653 gmggero a daan@oobpgbobsmgol

Dy(x)=(g(»), Dio(x, ) (7.1-3)
s oy Ioigdaemos 36Ggdseo JodwpggHmds ¢, (x,y)%o, dsdob
v (x) = (g (), (x, y)—22L50 (7.1-6)

593 30(390s: ©) MoEash gmggmo xeR" s@a9dgbBolsmgol gybjios
go(x,y)e D(R:’;'"), s>do@md (8"36(']600 (7.1-4) a5blobpgOyyamos gmggen

Vg0 dogdo ©s mobsi ol s@ol dgdmbsbmg@agmo.

b)) FOg0gmds dgoamm holdoms s do®d@ogo godsddbgdbom dm{dpgds
dognosb Sgogs.

a) 97939@™ds. aobgobogmm @s0dg goJbodgdbymo x — Fg@@Gogols 396
3O gdo0 303Eggamds ka)x. do@omso 39bjio0ls Loganygosb ©s
30g0ombols (2.1-2) 3oblobwg®gdowsb godmdwobs®yg, 3bowos, GmI

¢(xk,y)4‘;jfL>¢(x,y) : (7.1-7)

dgoagl dbdog, Goaob g - 9(y3900 BYbJaombommos sdoGmd dgbsdsdobsw
396J30o 2oblobegdyao (7.14) msbsmdon mogo s®ob ¢fyg9d0
bgdoldogm x — {g@@Goen do.

©.) bogeagg s go@dgms (7.1-5). wsgsgojbodmn bgdbobdog@o Fg@Eomo x

i n

1 2
©s dgdmgommo smbodgbs hiE[0,0,---,h,---,Oj. o3 dgdmbgggodo @oasb

396J30> @(X) —do@omsos, gOgdswos dgdgao BYbjiosms dodwggAmds
; 1 w  0olx,
1 0)=lole+ i) =l y)-40 olx.) (7.1-8)

h—0 ox.

1

dgBo@i bgdoldogmo h @oigbgolbs s B - IgeBoobegbobsmgol msbsd@sw
3O gdoos d03©ggamds

N Ongo(x,y) .

h—0 ox,

1

| 1
D R (v)= Z[cho(x +hy,y)-D’o(x,y)]

GoEasb g— Foxg030 9Fy3960 B9bJombogros, dglsdsdobsw Lsds@menosbos
93090 AMEmdsms X okg0
w(ﬁhi)—w(X):lk

h h

= <g(y), ol hey)- go(x,y)> = (2lv) 7L(Z)>W><g(y), M>-

g)olx+h,y)—(g)olxy))] =

h
9L g dygomme 3B 3o3gol (7.1-5) go@Igeols Lodo@meosbmdsl dmwgbscs

i n

12
OLE[O,O,"-,L“-,O). o0 g35@0 Ibxgamdol aodgmdgds Lbgowslbgs

0bpgdbgdolomgolbs s Lbgssbbgs @ogobs@gol  agodaggl Lodgomgdsl
og30(dybpgm  (7.1-5) gm@dygmmol bsds®meosbmdsTo bgdoldog®o



IgeBoobogJbobsmgols, sbyy g9bjzos Yloldygmme yanygo s Msbs
30bod®o Loydogbol dJmbgs.

sbgmogg Abxgamdom IBZoEEgds, ™I 0 gok(x,y)ﬂ)o dsdob
k—w

Wk(x)&)o'
k—o0

o0 3oJBol ©od@gogdsdo goblbgoggdygmo ©s do@omswo dImdgb@os, GmI
053533 303mm - bgdoldogdo  Iyge@oobogJbobsmngols
Dy, (x)—=£50.
ko
sdgom gl obg o® s@ol, d5dob dJmadgdbgds olgmo @oibgo g , olgmo
9 @Boobogdlo oy s obgmo dodwgg@mds x~, Gmd
‘D““y/k(xklz% Vk=1.2,...

dog@od @oEasb gggms Logdgbo dgdmbsbmg@ygeos (Jogbgoogse bmd@ols)

353mEol, HmI Jodwggormds { X} sa09m59 F99mlsbog@nmos. sdo@md

dme0(3560-3909@IBOSLol mgmegdol mobsbdsw (dom. bsgnobols 3yg®Lo)

‘dgodgngds s0@hgl 3G gdso J39d0dgg@mds xk’Tnco. dog@®od d5dob,
D(R™)

D2g, (v 50,

> Moyob g— Fdgog0 9F93900 B9bJEombogros, dogomgdm, @m3
D(R™)

Df“‘/’k, (xki):<g(y)’DfU§Dk,(xkiaJ’)>TO-
@ 9dsdo ©odE0EgdgEo dgegao gOmgOmo 0d doGoms® mgolgdosmsasbos,
@mdganbgi oMol 5dgbgdbymo asbbmyswgdya B9bjiosms mgm@os.
0gm@gds L ©sd@3oigos. o) (7.1.-3) = 0o goblobpg®yem mobsmdsls sbeo
5J3L bgdolidog@o doGomswo gybioobomgol s dg@oi ol aoblsbmg®agl
4mggengol dgdmbsbmg@ge Goibgl , oby ol gybjiombsaos.
3.) osomyg fos g gubjaomboggdol FOBogmbowsb do@Fogew
oliobobos, @M (7.1.-3) = 0o goblobmgdgmo (f®g, fog, f-g )
30@Es30M0 bsddsgmo FOx0go 396jaombsgmos.
3 ©o9dgom gok(x,y)%o do@oms B9bdi309d0l byeolsggh 3@gdowo
dodpgg@mdss D —do. 35dob @ngds L-ol mobsbdsw

v (@)= (g oy (x, 7)) —2E20

s 5do@md £ gubjgombogols 9Fyzgdmdols godm seaomo 5dgl 3@gdomdsls
(fG)y () = () ()9 (x.¥))) —=0,

gl 3o 60dbogl, MM oMEsdoto bsddsgmo 9Tyg960 BYbJEoMmbsaos.
gL 5hggbgdl, @m3 ymggao m@o asbbmysmgdbymo gubjioobsmngols
0obomds (7.1.-3) 3m@gJHyeo© 2oblobmg®ogl aobbmaswgdye gubliosl,
obey

vieD([R ) geD(R") = 3 f.geD(R"") (7.1-9)

72. 306©53000 bsdGsgmol bmggoghom doGomspo mgolgds



L. 306@s3060 b33Gogmo 3mdyg@s@ogans, Sby
vieD(R' ) geD(R") = f-g=g-feD(R").  (72-])
9L dogobg do@Gogo slsd@dogogeros L3gaoseymo babol doGomsw
Ba6d3090bY
N
N=YU,W.()  Ux)eDRr )V, (v)eDR"). (72:2)
=l

do@meo oblsbmggdols moBobBogg

e ebbeteo) 2 76H €D S0 0))) (S0 lebhn0))

SRUCIADERTAR R A OIAD O I
(0D 20X b > 4 bl )

od mgoligdol bLOgmoe ©sbod@ ogomsm bsbmaswme 3@ 03w ds dgdmgao
wgds 1. 6g80b8ogHo doGomswo ¢ € D (R"™) 296g300b5mg30L 5HLgdm3 L

(7.2-2) bsbob doGomow fabjposms o € D (R™™) 808wggmemds, Geodgeog
04508935 58 R9bJ300b5396 doGoms Rabiooms garslido, by

0 ()25 ()

53330390, ©sdgom suppe € B(0,R) (396300l Logdwgbo dmmasglgdymos
R Gooyglols 3Jmby dodmgdo swbodgbgdo ob. 14). ggog@d@@sbols mgm@gdols
(obogog domgds@ogydo bogrobols 39@lo) mobobdo® s@OLGdML dmeobmdms

obgomo d0dwggdmds P (x,y) k=12,.. md

D*p(x,y)- D P, (x,y)| < % Via|<kws |+ <8R (72:3)

0og0 212 — @ngds. 1 — ol obobdo@ s@Lgdmdgh olgmo doMomswo e(x) da
h(y) 399630900, ®m3egdoi gOmosbols Fmabo s@osb R Gowoygliosh
d00mgbg o byaol Gmenbo 2R Goswoylosbo do@mgols yodgm dgbodsdobow
R"ls o R™ Log®g9dd0. 35806 g9bcosms 30d@gg@mds

¢ (x.7)=eh()P (xy), k=12...
5g3d0gmxzoamgols gngdol dmmbmgbgdl.
II. 3oAEs3000 bsddsgmo FOxgogo s 4F439600 Mmomnmgymo msbsdsd®sgmols
308500, 569

0, (6)+ 2 (0] 20)= A, (x)- () + e () gD, £ D'( ") geD(R")(72-4)

filx) gy)—=E—0. oy f()—2E00. (72-5)

9L @0 mgolgds dodEogoe Lohggbgdgeros. Bog)ogr\nomogg "(‘]%’333@)(*)60, (7.1-4)-1
nobobdow boaoﬁ)mg\nooBoo moBoggmBomo Nokg0

(1) 8ol ) 2, (£ Mgl )ole ), 2 () —m.

III. 300s3060 bsdtogmo sLmEosGoy@os., b9



£()-[e()- L () gm0 vf e D'(R") g e D'(R™) he DR,
(72-6)

n+m+k

domansi bgdolidogdo doGomswo @ € D (R ) ¥96J3oobomgols saoao
5JgL, mobomdgdls

(/()-[e(r)- A=) (p<xyz>> (s <><[g<> Moy 2)). = (720 (Hz)plx.r.2)) =
~ ([ () g0 (=)ol 2)) = ([£(3)- 0] Az)opl..2)

IV. 3060530600 608(4)03;@015 da(ﬁdm Fo@3mgdagmo, by bgdoldog®o a-bomgol

e
Di[f(x)-gW=D"f(x)-¢(v).  vreD(r) geD(rR"). (72-7)
domansiz  bgdolidogdo doGomswo ¢ € D R"™) 396J3oobomgols s oo

5J3L, Bo@mdgdol xodgl
def
|

(Def () gbolx.y)) = (1)

512

def def
70~

def

komm

(1) {e()- f(x).DEolx, y)) =
(D27 () gl ol )

“(/(x)-gv) Dlolx, ) =
= ) (g (10 Dol r)) = (g0 (D2 S (el ) =

vfeD(R") geD(R")
V. 306psdo®o bsddsgmols boddsgamo aemug 89bd3osbdy, by

(/)02 ae)f(x)-glv) vreD(R") geD(R") alx)ec™(rR")(72-8)

domansi  bgdolidogdo doGomswo ¢ € D R™™) 396J3oobomgols saoao
odgl, ™3
3.1.-10

<a<x>[f<x>-g<y>],¢<x,y>> (1) g halholy)) = (D (£ (e(halelolx.y)) =

=(f(x)LalcKg(r)olx, v) = (alr)f () (e olx, )>> (a(x)f (x)- g()olx, v))
VI. 30(4)59030(4)0 608@03;@01} dges, 5b%

f-glx+b, y) flx+b)-g(y), erD'(R"), geD’( "’), beR'. (72-9)
domansi  bgdolidogdo doGomswo ¢ € D R™™) 396J3oobomgols saoao
odgl, ™3

(- glatbr)oly) = (/&) eWhol—b.y) = (eWh{f(holx—b.y))=
= (OM G+ Bhole ) = (F(v+5) g(role))

43-7

VIL 3o@@sd3odo bsd@sgemo “g@mosbdy”, sby godyzom, G™I

2o6bmpogdmo gubdgos f(x)-1(y) o6 s@ob @sdmgopgdgaro
50299963 by ©o ol 8(0;]83;9361) QIOPYUIOTE

71.-3

71.-3

def

71.-4

7.1-3

Reg

() 1)l ) = (£ () ol y)dy> (( ) flahole.y)) =

34, (72-10)
= J{rtx



Vg0gaoe gwgdygemdm, GmI bgdolidog®o feD'(R") 2obbmas©gdyeo
396J3oobs ©s bgdoldog@o doGomswo ¢ € D (R™™) 396Joobomgols
Lods@maosbos Gmanmds

<f (X),fco(x,y)dy> = [(f(x)plx, )y (72-11)



madao> 8 38"

- “bobggge” — gmbgmany30s, 25bbmyswgdnmo B9biogdol babgggo, dobo
>OLgdmds;

- bobgggol bmgogthmo doGomso mgoligds;
- d0M0:ms©0 B76J300Ls @ gobbmaswgdgmo B9bdiool bobgggo;

8.1. “bobgggo” - 3mbgmeyi3os ;
L. 25b6Lobemgmgds 1. R"—bog(ﬁ@a"c]o M@0 @ oo 0bBga®gdowo
B9bJzo0l bobgggo a%m%o %"36:](30015

z=x-y

f*g)(x If x y)dy = I x zdz_( *f)(x) (8.1.-1)
R"
o>mlobodbsgos, MM msgowsbgg dmombmggds, @md h “f

B96J30s saMgmgg 0gml @mgsmmy@s 0bdgy®gdswo. 08 300mdg6do
50300 sbsbobos, ™I gubios (8.1.-1) 4oblobwgmogl asbbmpswgdyan
396JGosb, 569 bgdolidog@o dodomowo ¢ € D (R") ¢g9bjzoobsmgols
bodo@manosbos dgdegpo  xokg0

(f*g.0) 2 [(r=gNeholehe = lf{fg (&~ y)dy]co(if)di

Fubini

= [ ){jfﬁ y)coii)dii]dy = [l ){IfX)gox+y)dx]dy

R} ¥y R S

N

<f*gg0 EI ){[fx)go x+y)dx]dy (8.1.-2)
R
960336 1. Modgbodg dgdmbgggs, OmEgbsi [ * g bsbgggo @ o yy@aw
063926 gdowos:
L g0mgamo g9bj3os Bobodyg®os — dspsmomsw suppgeB(0.R);
2. mGogg gomo 3gsols gubios bymos, Gmglisi x<0 (n=1);
3. m6ogg 96Jd3os 0bdgamgoswos R™-Qo.
Esdbdotg goblsdmgtigds. g0dBygg0m, Gmd doGomse RHbjiosms Jodpgg@Heds
{NiX)} gBgdoos JHM0560Ls396 D(R") —do e
V' 6960b80gG0 gm3sgdaco boddsgang —bsmgol s@bgdmdl obgmo
bo8go N , Gm8 Gowpgbs k>N gmggemo xe K 5630930
nx) =L
V' 99630930 {Ni(x)} #5658GswT9derbs bgdaembo s@Gosb
bgdolidog@ho Gogos 39@Gdmfs@dmgdaemgdmsb gomsw, sby

Dn,(x)<C,, xeR" k=12,.; Va.



sbgmo g9bJi30gdol Logo@oywm a®sxozgdo gomgamn Lydmbgggsdo (n=1) ob.
bob. 1.

Y
1
7:(x) 7:x) 7(x)
L K 0 i X
bob. 1

Sbgmo d0dEgg®mds oggooos 535do do@Bogoe ogmfaybogdom oy
r]k(x)=17(%j, oo neD sggdgmos (2.1.6) gomgyemgsbo F@obomgols!

bgdmmJdgaol gomgoeolifobgboon dgodangds asblsbmgdgds (8.1.-2)
aoog(g@mon dgdogao Lobom

(/% 2.0) = lim((x)- (), (v, )+ p), Yolw) € DR P ()22 L51(8.1.3)

30309, GmI
v ®oibgo Joegdgemo (8.1.3)-35bLobmg@goom dgdmlsbmg@amos;
v 0om]dols yg9aasb R*™-Fo

S(x)- g)n, (e, y)olx+»);

v @gdga0l 0gmdgdol msbobdow (0b. gubjcombs@y@o sbogobols
396 Lo) ogQBO"c]B‘g]pr\n ‘dgdmbgggodo

If y)go x+y)dxdy = llmjf y)nk (x y)go(x+y)dxdy

bgdmn 8(*)@)060;@0 b gaomds 0gm 8(*)1508%05{)363;@0 9H>30 M@0
25bbmasgdgmo gubjiools bobgggol aoblobwg@mgdol dgdmbs@sbow!
39603365 2. ™0 obdbmyswgdagmo g9bjz00l

V' 3060330600 b33dsgemo gmggmmgol s@ligdmdl,

v b5bgggo gmggeomgol 5@ >@lgdmal!

300M3s i) oydgom M@0 aobbmyswgdymo gubdios fes g olgmgdo
50056, @M Jomo 30MEs30M0 bodMsgmo (GHMIgeoi ymggemgol s@lgdmdl)
“a5b3M(3085005”  doGomso gesbols bgdbolidog® @(x+y) Godol ¢9bliogdby,
sby bgdolidogdo g@mosbolsggb R™-B0 39g%500 {Ni(x)} dodpggzdmdolsmgols
>01gdmdl Hoibgomo dodeggdmdols bepgsco



lim f vl (x y)¢(X+y)>dxdy <f (x)-g)olx+y)) . (8.1.-4)

od ‘33800153330‘30 b@gs®mo 5@ oMol sdmyowgdygmo MNi(X)} Jodwgzdmdsby ©s
539039 >@bobodbogos oli god@o, ™I bgdoldog®o k bmddolomgol

n.(x, y)p(x +y)e DR™).

3oblodegegds 2. my Fgbdaangdaemos 306Hm3s i.) dsdob 5@ 1lgdmdl mmo

356dmaogdaao Rubji00lb bsbgggo o ol s@olb gubjiombsaro, Gmdgaroi
Vgo( )eD(R") [7‘5(53(0;\03(760 J9dgg0 bsbom

(f*g, w) <f( )-g(y).olx+y)) = hmff g(y)n, (x, v ol + y)ixdy . (8.1.-5)

8.1.-4 k—

30GEs30M0 bsd@ogerols ¢fy3g@mdols éomgogmobVOB{]Emm do®@0go
Lohggbgdgeros, @™ my (8.1-5) gybjEombogo s@Lgdomdl ol ¢fyg9dos ©s
(o030, oby f*xge D'(R").
960336 3. oEash P(xty) @ 939mgbols D(R™) Log® gL, sd0@Gmd bwgs®o
(8.1-5)-do ymggermgol >@ >OLgdmdL!

II. m3gés300 bobgggol ¢ 3(4)0)0060 Qo(ﬁodob -0 g96J30s, 569

f*5 5*f f. (8.1.-6)
doOmes3, ymggeo dodlmso g9bjioobs ©s bgdolidog@o g@mosbobs jgb R
—do 3@g9d500 M(X,y)} 303 gamdolomgols, saomo o3l mebs@mdsls

7 (x,0)p(x)—— (x)
dgbodsdobow (8.1-5)- ol 2,00)309@01)?063600) dogowgdm, @I

tm{ £ (x)- (s, (e ol + ) = L (x)om, (x:0)p () = (£ (¥hp ().

9L 3o mogobmogo® 60dbsgl, MmI seaoeo o3l (8.1.-6) Grgnmdgdl.
9603365 4. (8.16) goAdgmol msbobdo bgdolidogmo g9bjios
Fomdmpegbopos wotsgol -8 g96J300L Lodgogmgdom. gl gsGo bo@owe
@03 JA5GYA>30 (3oblogymagdom gmbogy®do) hsofghgds Gmyma

= [1(&0(x—¢)ac. (8.1-6%)
od ge@domy@o hobs(g@ol mobsbdow

1=[5(&)de .

9L Be@dsgyg@o hobs§g@o Ao 33990 sbGom blbol 03 3o@o@mJlyan
Lbo@dgoiosl, Gog [o@dmodgs

4 Vao@oeomgobo dobols Lodgg@ogols aoblsbwg@olsls ob. 12;

V' {90 0oamgsbo bogdwgbols 3Jmby 5396300056 0bGga@sgols

osmgeolsl — dgodangds ols gOmol Geoeo ogml!

I a56%myogdgmo }9bjiogdol bobgggol s@Lgdmds
gOnbgan 9339 5@0b0dbs, HMI gobbmasmgdymo B9bJ3ogdol bobgggols
5@Lgd0dols 30@mds 1) s@ols Logdo@olio, dop®ed doabge “sSdbE@sJGyeno”,
o6y wmmJdol dgydmfdgosmo.  Gos 3MsJGogolbomgols 3bodgbgermgsbos



300Mds, HMI@omsS3 oMsbGo®gdymo g0dbgdom, M3 bobgggo s@OLgoMdL ©s
ol opM90mgg 03 ganslbowasbss Loowsbsi bafgolo 9bisoggo.

0gotgds 1. oy doggdaamos m@o bgdolbdogho 3s6bmgspgdaemo Rabjiz05
[ o8, Gmdgammsgob gomghmo, dsgogmomse g, Robod ko bsydogbols
3Jabgs. 8> Job s@Lgdmdl bsbgggo f+*ge D' s ol Fo@bdmowpgobgds dgdmgso
bsboo

(f*g.0)={f(x)-gWn(olx+ ). (8.1.-7)
bssi 1 - 6g80bdog@o dodGomswo gansbol gabioss, GmIgamo gGEmosbol
Gmeos suppg — (bog@egbol) dowsdem do.

bobgggo algsados GoPEogg MBogy f o8 3sbdmgomgdgemo
2963006 3035Gm, 567

. —o9, fk%)o, ds>dob  f, *g%)O;
i. —o9 g, —250ws sGlgdmdl obgmo Gogbgo R, Gmd suppg < B(O,R)
k—o
8> Job f*gk%m;

333303905 ™Y 35308 35@0lfobgdm 0dsl, MM g, Robo@y®o Log@rgbol
dJmbgs g.0. 5@OLgdbmdl oligmo @oibgo R, @m®3d suppg < B(0,R), 366030
212 — gogds 1. -0l mobobdo s@Lgdbmdl olgmo N(X) - doGomswo ganslols
396J30s, OMIgaoi gOmosbols Gmanos suppg — (Log®wgbol) dowsdmTo, oby
suppn(x) < B(0,R). s300mm bgdoldog@o doGomswo janslol @(x)eDR") -
396J30o (gogoblgbmm, @m3 dolbo Logdegboi gmddsi@os, sby suppe (x) <
B(0,Ry) o R™- 9o 9JO®05bologgh jMgdoo dodgzdmds N(X,y) eDR™).
sligom 30Mmdgddo segoemo Lohggbgdgeos, @mI Lszds@olse wowo k
bemd®gdobomgol saomo o5fgl Gmenmdsls

1) (e, Jolx+ ) =n(yelx + y). (8.1.-8)

(8.1.-8) Amgrmdols s 0dols gomgomolifobgdom, Gmd gn = g dJogowgdbm
def
(frg.0) = lim(f(x)-g(r)n(xyholx+y) =

8.1-5 k—w

im( f(x)-n(y)g()n, (e, ¥)plx+»)) = Tim(f(x)- g(vhn(y)m, (x vl + y)) =

k—o 3.1-10 k> 8.1-8

lim(f(x)- gk n(e(x +v) = (£(x) gWhnelx+ )
0g@9ds 0533039090, Moasb FY3gBmds Yagomme asdmdpobs®gmls
25bLobmg@gds (8.1.-7)- wsb.

82 bobgggol bmgog®mo doGomswo 0golgds;
I. bobgggo FOx0g0s, 569 Vf, f,,ge D', VA, u eR' 09y 5Olgomdgb

(fixg) (f#g) Bobggggdo, 8506
"

(W, + 1) g = Alf, * )+ ulf, *g)- (8:2.-1)
9L mgoligds dgome asdmol bobgggol (8.1-5) aoblsbmg®gdowsb wo
30053000 bsd®sgmols FOBogmdowsb (72-4).

II. bobgggo Lobmgsme 56 s@ob 9Fyggdo ™3g@sEos D' - @sb D'- Jo;



dogo@momo: (36mbdogos, ™I 5(x k)—)O dop®od

k—o
1*6(x—k)81:61
©> ol 5@ 5A0l sdmgoEgdymo - L 360dgbgamdoby s glodsdolo o@
dooll{®og0l byanolis3gb!
III. 65bgggo 3MINBSE0YA0S, 5b9yy my bobggzo  f*xg >@OLgdmdL,
dodob 5@Lgdmdl g * f s obobo FAmeno >@osb
o
frg=g*f. (8.2.-2)
bobgggol gl mgoligds 9dygoem © asdmdpobodgmdls dobo (8.1-5)
25bLobgMgdosh s JoMEs3oMo bsdMsgeols JmdgGoBoydmdowsb (7.2-1),
gbododolo bsdolidog@o e(x)eDR™) doGomswo ggbjioobomgols

(f*g, w) Z lim [ (/(x)- g(v). 7, (x, Yo+ v)) =

8.1.-5 k—> 721

lim [ (g(v)- f(hm (v vlolx+ ) = (g% f.0).

IV. bsbgggol 3g@dm Fo@dmgdagemo. o bobgggo  fxg s@OlLgdmdl,
dodob bgdolidog@o a- IygeGoobogdlolomgol s@OLgdmdgb dgbsdsdolsw

D fxg oo f*xD%g bobggggdo msbs

D' D'

D*fxg=D*(f*g)=f*D"g. (8.2.-3)
9L oy gds bogdomolos ©sd@ 03909 0dbsl bgdoldogdo 3o@ggeno
@00l 390dm Fo®Imgdyaol dgdmbgggsdo, yobgobognmm D, —ai j=Ln..

/ X

5300mm 6930LdogAo JoGomswo gaoliols @(x)eDR") wo R*- 9o
9JO®05bologgh 3@gdswo dodwggdmds {Mi(x,y)} eDR™). ‘dg3b0dbmm, G®3

dodpgg@mds {n, +aank }eDR™) ©s ol 5aMgmgg 3Mgdoos gemosbols gb,
J
‘dglodsdobo
def . a + Leibniz
(0,7 +sbo), L+ 00,0, i 10 slohn )P 220)
J

ko ﬁxj axj 51.-3 51.-2 term

_ —lim<f(x)- o), An, (x, y)p(x+y)] _on, (X>J’)¢(x+y)>lmw LYz

=lim<i[f<x>-g<y>],nk<x,y)¢<x+y)>+,ggn;<f<x>-g<y>,[nk <x,y)+mj¢<x+y>>—

Ox g
72.-7

~tim(f(x)- g}, (e )l + ¥) = tim([D, (x)- g0)lm, (. Yol + ) +

k—w 8.1.-5 k—w

(1 2)ko)=(( *2)o) = (D, *e.0)



9L 30 53330390l (8.2.-3) mobswmdol 3oMggen bsFoeols , dgmeg Goenmds
AMogos@y@s asdmeol boabgggol 3mdyYEs@oydmdowsb.
d9b03gbs S.
. VfeD'Va = D*f=6+*xD“f=D"5x*f;
2. Om3d dgborgmegl (8.2.-3) dmamds syEomgdgeos m@ogg D fxg
s f*D%g babgggol s@Lgomds
3. Jogomomo. 5@ s@Olgomdl O *1 s oo 39
0'*1=0*1=1 s 0*1'=0%0=0, (8.2.-4)
Lodmgmme o6 bOgeogds (8.2.-3) dmermds;
4. bobgggo >@55LME0SEYA0 M3gAS(3055, ToSE0MS©
O*5)*¥1=0"*1=5*1=1 8ogc58 O*(5'*1)=0*1"=0%0=0. (8.2.-5)

V. bsbgggol dg@s. oy bobggzo  f*g o@Lgomdl, 35Tob sOLgomdl
sa®9m39 f(x+b)*g(x) msbsi bgdoldog@o beR" 39Bm@olsmgols

fla+b)xglx)=(f*ghx+b), (8.2.-6)
oby dg@ols s bobgggol m3g@Ms0gdo gmdy@e@oygdo s@osh.
do@mgns3, dg3b0dbmm, GmI R™- Yo 9JO®0sbolioggh jMgdoo yggens
dodpgg@mdolomgols  Mi(X,Y)} eDR™) 6gd0Ldog@o beR" g9JBm@0ls
dgdmbgggedo, dodpgzdmds {Nk(x-b,y)} eD(R™) 53Mgmag JM9do0s
9JO®05bolisggb. dgdogy aogomgsmol{obgdbom @s dgdol gobdo®@gdsl
dogowgdm, @I

def

((f g+ b),¢0>§7 (£ *2hols-b) = lim(f (x)- g(y)n (x=b,y)plx—b+y)) =

8.1.3
x=x-b def

= lim(/(x+5)-g(y)n, (x.y)plx+y)) = (f(c+b)* g(x).0)

729
83.  doGomowo g9bdiools s 2sbbmyswgdamo gubjzool babgggo;
bobgggol o@OLgdmdols gOmg@mo 30Gmdss Mmdgeody Kybjiools

B0b0@YOMds, 5303™I doenbg Loob@gmgbm s dybgd®ogow goblsboasgo
Jgdnbgggos yobbmaswgdygmo fgybjiools s Y doGomswo gybiiools
bobgggo. 3bowos, M o3 dgdmbgggodo f*y s@LgomOL ws

Fry()=(fOlyle-y) e (). (8.3-1)
domansi  (8.1-7)-0l msbobds@ bgdolidogmo @eD doGomswo
396Joobomgols

(7w ko) = () pEnlr+2) =

= (1O v el + M) (1) [w(Eoly + Ee)
= (1Mol (e y)ae) = [LrOhwle-poleds = (e y)ol)

72.11 3.4
>daodmygbgdygaos oli BodBo, @M m@o dJoGomswo gybdiool bod@sgeno
obgg do®omowo Byubioss, bogm N s@ol ghHmol Gmeo Y gybjiools
Loy gbols doesdmdo. ¢dygsam dgdm§dgdom, sbogrmpoyg®o by germdom

X=y+



obogog 7.1 gogds 1. ©53F 303900, ©o30(d9bwgdom, Gmd (83-1)-0m
3°bLobRgOgmo gubgos glolidygmee yayggo ggbgoss!

dogom000. 6g30L80gco gobbmyswgdgmo K9bjiool bobgggo
“aob>Tgommgdol b0Mmgmnsb” s5Algdmdl, ol gbslGgmme amygzo R9bjioss
> 351 o3 g96J300L “@gymsmobs30s” gfmmgds,

£,(0)=f*0,(x)=(f()o,(x- ) eC(R"). (83.2)

b
MoEaob sdyg bohggbgdo oym, ™I a)g(x)W>5(x) (obogng (42.-5) s
oM gmgg 53 Godol bobgggol 9Fy39@mdol (8.3.-1) pomgsemolifobgdom

35390900 ©slggbol, HmI bgdolidogdo gobdbmaswmgdgmo g96j3os séob
Lbgbdo bpgsdo mogolo glsbOgmye gaogo @gagms@0bs30gb0l, Sby

D
fs (x) >0 f(x)' (83-3)
do@@ogow, HmI gmndgom bgdoldog@o 196]300ls doobanmgds gbodangdgemos
bobogmee mygze gabjErgdoon.

58 9093by ©oygAEbmdom dHg03RIde oz IBOM dmog@o Foddo
0ngm@gds 1. bgdoldogmo gsobbmgswgdaaro 296J(305 5@ol babBo bwgs®o
doGomso Rabji0980L 8odwgg@mdobs, sby Lodbsgang D digk0g05 D - To.
53330390, aobgoboamm f(x)g)oB%mg)ogQ;]E)f]Qo 396J3oob
9290 M0bS>(300 fg(x) > dodomse Bybiosms dodpgg@mds {r]g(x)},

GmEgbsg 40 msbsg n,(x)=1, VxeB(O,lj. dsdob do@oms B9bjiosms
&

dodgg@mds ng(x)fg(x)%;o)f(x), Goa5b gmggeo  do@omswo ¢ (x) €D
396J3oobomgols
lim(n, f,.), = lim(f,.n.9)=lim(f,.0) = (f.¢).

£—>+0 3.1.-10 e>+0

9L mgm@gds 360dgbgermgsbo 0do@oss, MM dgbsdagdgaos dgdbmybgdyano
Foboswowgdol @od@d 30390, 569, M @m o ydo 0b@ga®gos®o
396J30900L d0dEgg@mbol Lyglb@do begs®o s@ol aobbmyswgdyao gybios
D - ©s5b. dgbsdsdobo@ aobbmpswgdyen gubdiosms mgm@os dgbsdangdgenos
“5dgbegl” dmam® 3 hggymgdodogo B9bj3ogdol LylbBo brgdgdbol mgm@os.
dago®0 doamds Lgbosdanms obogrmo sbmLosgzol, dogygboblgols,
Logm@bgolbs s Lbgoms damdgddo.



=3dgos 9 “3g”
- ‘LYoo JOmds” dodomse gubjosms gamsbo S 58 geoslido
3obLodEgegmo 3Mgdsmds (Zoblodmgmgds, dsgomomgdo)

- “bgas bAHEI©O” gobbmyswgdymo 9396J(309%0 (35bLsbwgdgds,
dogo0mgbo)

9.1. - doGhomsE B9bjEosms gmsbo

3o6Lobgdgds 1.5 = 5 R") (§-@m@eb Igom3ol LsdsGogigdgmmo)
3>b0bob@gMgds, AmymA3:

5. doGomsp “LYMmsgor JOmdow” g9bjiosmns § boddsgmg 569 >3 R
bod@agargby gggems gbobegmoe ez gabdeosms C*(R") Loddsgay,
Omdegbdo 53539 @OML YLobOPemdol dJosdmdo JMgdosb bgdoldogd
ba@olbmgob g9bd0obg gadem hlsds, by

def
=>0pe S (9.1-1)

3. 30g050mds S geobdo — o6y § Loddogmol @1, P2, ... Pk JeogdgbGoms
(Bo@omse “LiBogse JOmdse” g6]3osms) d0dpggamds gogdsmos S-3o
¢ - Loggh o
1) >abgdemdl olgmn Gogbgo R>0, 0Lgono Gm3 supp exc Qr(0)
2) g4mggeo o= (01, 02,...,00 n) IPe0B00bpgJlolomgols ©s bgdolidogto
340000 dngmo Gogbgo p-Lsmgol gbsssdolo FodwggAmds

Va,VpeN, 3C,  =const, (1 + |x|p )Dago(x)( <C

a,p?

(1+‘x‘p)Da§Dk ()—E 51+ D (x), k— oo 9.1-2)
05b53G>© 3 oo,  5by 53 dgdmbgggodo ogfgdm, OmI:
s
P (X) ——p(x), (9.1-3)

gboos, @™ Lod@sgang S os@ol {@xgogo  sby:

3) bgdoldog®o m@o doGomswo gybdiool xsdo 5b Lbgomds oligg
dJo@omso gybjioss,

PLP2ES = Q1T P2 S ©S Q1-P2€ S

4.) bgdolidog®o doMomso Bybdizool bsd@sgero bodwgoa @obgby
539039 doMomso Gub0ss (sbogmaoyg®o mgm@os dgbsdar gdganos
539090 0dbsls 30d3egly@o 3b0dgbgermdols IJmby gubiogdols o
dgbodsdobo 3mI3egdlydo @oibggdobomgol, dsa®sd gl Lgdmgggs
dogdge @gdiosms 39aldo gobbogaao 5@ 0dbgds),

PES © aeR'= ages

5) @gbowos, @M doGomsw “LfGsgsm JOHmdow” gybjiosms Loghig S
YBOM RoOmge goAg 5dsdwg aobboayao Logdhig D, sbyD c S.

dogoaomo: ds@@ogo Lohggbgdgaros, H™I

o(x)= e e S(R" ), o(x)= e ¢ D(R")



6.) 9g603gbs 1: bgdoldog@o Gogoli g AgbEoMgdols M3g@sios D
9V9390 00 § -ob § -do;
7) 89603gbs 2: (33oms 5Mologm@Mogo ao®sddbs  @(Ay+b) Fg39@00
S -ob § -do;
x=Ay+tb 5byy X;=Ajj yjthi, ij-12,...n
8.) 99609gbs> 3: D —Logdiolbopob goblbgsggdom (obogrg 2.8) dgbodgbs 3.)
S grobol gybjgool glsbOygmee aagg Gubdosby oddegmysds
Jgodgogds s@o@ ogml S gansbols gybiioo.
3535@0m0: qo(x):e_‘x‘2 eS(R"), a(x):e‘x‘2 eCw(R"), ©S
a(x)p(x) =" =12 S(R") (9.1-4)
0eDQQ) > a(x)e C*°(Q) = ax) o(x) e D(Q);

9) aobgobognmon aanggzo B9bjizogdo, GmIamgboi YLolOgmmdsdo
0g0mmb ©s domo bgbolidogdo @opol 39Mdem Tomdmgdyagdo

0bOgo05b 5M57dgBgl 3meobmdosgy@o Lobs@om, oby
9, = klx)e " (R"):¥a,3m,,C, =[D%alx) < C,(1+]x Y | (9.1-5)
>g0@o0 Lobsbogos, @md § gaobols gybjiool bsd@sgeno 9, sansbols
396J30obg 9Fy39H00 § —owsb  § — Do.
dogy. 09 ng(x)TSwﬂ) dodob bgdolidog@o a s B Iy BoobogJlgdo-
Lomgols (9.1-2)-0l mobobdo bowos, GmI

" D*(a(x)p, (x))T)O, xeR"

92. “bgems bHPS©0” gobbmysgdmo 39bj30900

3oblobmgtgds:  6930b8ogm
S, Qabgiombsgls
3. faxozl;
& ab9306b
“Li@sgo@ Jomdoe” dodomse gubiooms S garslbby “bgars bApswpn”
356bmaogdaao Rubjios (“gobsfoangds”) gfmwgds
0ol godmobobyds (3.1- 1)-0l sbogompoyg@o© Hmgmd;

(f,0) =)o) = (f(x).0(x)) =T, (p). (92-1)

IO>L YA

>. - 23bbmpswgdbymo gybjios f(x)— s@ol gybjaombogo § — by oby
bgdoldog®o ¢ € 5 gybjiaoolbomgols Fygomo (f(x),0(x)) @0l
b5dgomo (3md3mgdly®o) Goibgo.

d. - 25bbmpsgdbymo gubjios f(x)— s@ol FOgogo gybjiombogo § —
bg obyy bgboldogto ¢ e S woye S gybjizogbolomgol s bodwgoao
(gm33@gdlydo) A s p Goigbggdobomgols

(£ @) 2g(x)+ my (x)) = (£ () | @) + (S () [y () (92-2)



3 - 39bbmasegdbymo gubiios fx) - s@ol 9Fyggdo RubJEombogro §—
by obg 0y @, —>0 GmwEabsg k— 0 3506 sp@gmgy 3OO0
Lgbsdsdolo @oibgomo dodegg@mds, 5by

(f&)o,(x) >0  Gowpgbsg k — o (92-3)
35b6bMaogdgm g9bjiosms Loddsgmyg s@0bodbgds S'(Q)!

[. Lod@sgarg S'(Q)- FOg0g0s by bgboldog®o dmzgdyemo
356bmysgdymo feS(Q) w©s g96cogdols g eS8 (Q) s bsdwgoao
(3m33g0gJly@o) o s B doigbggdolbomgol FOBogo 3mIdobosizos sa@gmgy
3°6bmyoEgdg@o gigbdzoss
(af(x)+Bg(x) € D’(Q) ), ®mIganoi gobolsbmgmgds dgdogyo BmEIg@om

(af (x)+ Be(x) | plx)) = a{ £ (x)| (x)) + B2 (x) | p(x)) Vo(x)eS  (92-4)
593 303g0s: 53 396]@To dm@sbogmo 9dg@gbmds ©gEgdgmgdol ©SIGJ0(390S
Lodyglodgom 0dgm@gdl D'(Q)- bomgol (obogny 3.2. mogol dgbodsdobo
396JB3g30) deoBsboar @sIB 039390, m@mbo doGomswo Rubios ¢ € D(Q)
od Lgdmbgggsdo ozgergds ¢ € .

IL  3&goomds S'— by — 3560LobPg@mgds Gmam® i3 B96J30mbsgngdols
d0dEgg@mdol ,,LgbEo“ degsmo, 5b9 go@Ygom, AMI AbbMys© b
B9bJooms B0dpgzdmds fi, ... 1 € § 3O goowos fe §' gobbmpswgdymmo
396J300Loggb my bgdoli8og@o dodomswo @ e S gFubioobomgols Moibgomo
Bodgzemds (f, () o)) g6gdsmos (f(x)le(x)) Bogbgologgh! sbgo
‘dgdmbgggs'do hggb wog(gdm

e k — oo (92-5)

II. §&Homogo S’ Loddsgangl, doldo dgdmmgdyemo (9.2-5) 3G gds@mdom
9V megds ,,bgans beesw gsbbmaswgdyge iub]ooms™ (,aobsFomgdsms™)
Log® !

BIV(.BE],,G;]QO bOPo© obbmyopgdyge g9bJosms Loghzg Fo®dmawygbls
356Dmaogdgm gubjisosms Logdol Jgglogdgl, by $' < D
gl ©gd@gds JoME0go sbobobos, MoEash 9.15)-0l mobsbdow D S ws
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1.7. @o033 30390, G™d a)g(X)Tio—>5(x). w,(X) »3oLdygommagdols doMmgo™ sby
»J9%R0 B9bGoss™.

1.8. 5@ ™mI 5@ gobolob@gmgds gobbmaswgdymo gybjaos 1/X, s Gmam®os
aodmlsgsgno?

1.9. godmmgogn g begs®o D'(Rl) bogd 3930 AmEglLsi € = +0;

s, | o= Zi’ |X|S8 . P & . lsni 1 Sinzi
o 08 X > e ’ 'm’ o g7 R e &
1.10. @ood@go3ge Lmbm@lizol go@dgegdo:
1 . 1 1 . 1
X+i0——|7Z'5(X)+SO; S m—-i'lﬂé‘()()"r@;.
L11. shggbgm, ™3 : a(x)5(x):a(0)5(x) 09 a(x)eC"’(R”);

L12%. ohggbgm, Gmd : x”‘go%=xx‘1 ;

L13. @mam® a560bsb@g@gds gobbmasmgdbygmo g9bjizool “dg@s” f(x+h); @obo
BHomos S(X—=Xy) , Lowog X,  BoJbo@gdgmo Ta@@omos;

114. 5B39690, G0 : S(ax)=

L 5(X) oy a#0 ;

n

L15. shggbgom, (ﬁm‘d:(af )(x+h)=a(x+h)f(x+h) 09 a(X)ECw(Rn>, fe D'(Rn> , heR";

093> 2. 256bmao0gd 90 g96diool ,,Fo08mgdymo®
2.1, godemmgo go:
5. —5'(x), 5. =0 (x—X,)-
22. shggbgm, Gm3 (6M(x=%,)o(x)) = (-1)"0™(x,),  m=1 .
23. shggbgon Gmd D(RY) Logdgdo:
5. a(x)5'(x) = -a'(0)5(x)+a(0)5'(x) o= a(x)e CHR"),



5. x6M(x)=-ms™Y(x)  6gd0bdogdo M=123,..
)=(=)"mS(x)  6930L3ogmo m=0123,...

X)=0  6930L30g60 m=0123..k-1.
(

24. shggbgm, @md (a(x)O(x)) = a(0)s(x)+a’(x)e(x) my a(x)eCHR").
5 odM!MgoE go:

o (O)x-1)5 3 O(X)Xx+1) ;o (O(x)e*);

2.5. a5dmmgom go:
o 0'(=%); 3 0M(x=x,) bowog M1, 5. 0™ (x, —x) bowsg m>1,

. (signx)(m) ooz m2>1, 4. (XSian)’, 3- QXD(m) ooz m=>1,
b, (0(x)snx); o. (B(x)cosx); o. O™ )™ Lo m21, oo k=012,.. ;
3 (G(X)Xm_k)(m) Lowsi m21, s k=012..,m ;

. (H(X)eax )(m) Losz m2>1.
2.6. shggbgm G™I (D“ f Xx-i-h): D*f(x+h) @mpglsg feD’ s heR.

2.7%. shggbgor. @od (Infx) =

1 , 1 1 L olx)- o0
2.8%. ohggbgm, @md (80;] 2507 bogag <807’¢’(X)>: J‘_(p( )X2¢( —)dx.

29. yodmmgsggmn K- @ogol (o@dmgdyeo:

sinx, x>0 COSX, x>0 x?, -1<x<1
0, x<0 0, x<0 0, X >1
1 x<0 0, x<-1 .
) sinx, X<z
 f={x+1 0<x<1l ; g f=J(x+1)° -1<x<0 g f=
, 5 0, |X|27z
X“+1 x>1 X +1, x>0

{|sinx|, X<z
b, f= ]
0, |X|27r

2.10. 03mggm D'(Rl) - g0oldo 2obbmpsgdyeo sdmbobbgdo:
o Xf(x)=0; o (x=25)f(x)=0; p.(x2=25f f(x)=0; @.x*(x*—25) f(x)=0;
9. a(x)f(x)=0 Lowsg a( )GC (R ) ©d odgb do®ogo byao bomoga‘ao;

g a(X)f(x)=0 Lowsg a(x)eC*(RY) ws a(x)>0; b. x*f(x)=0
o. (X2 +25)f(x)=0; o x(x —1)f(x) (cosx)f( )=0; q. (sinx) (x)=0
8. xf(x)=1; 6*. xf(x)zgo%; o* x2f(x)=2; 3. x3(x* -1 f()

g X*(x* =1 f(x)=0;

(x)=0
2.11. 03mggm D'( 1) 30oldo 2obbmgsgdygeo sdmbsobbgdo:
(x

. f'(x)=0; o, tM(x)=0; o xX*f@(x)=0; @ x*f'(x)=0; 4 xf?(x)
3. X3 fP(x)=0; b x*fOx)=0; o. X*f¥(x)=0; o*x x"f™(x)=0;
3 XfF'(x)=1; a* x2f'(x)=1; 9. f(x)=06(x); 6% (x+2)f"(x)=0;



o* (x+1)°f"(x)=0; 3. xf"( )=0.

g™ 10+ 28 (x)+ £ (x) = 25(x)+ 57(x):

@*% f7(x)+4f(x)= 25(x).

2.12. 5Bg9690, G@3 0y (X, Xy, X, ) = O(%)O(X, )---0(X,, ), B5Bob
e~ 000 =000 o,

2.13%. (X, ¥)-Lod®Eggbg dmiEgdgmos jgodo@0, GmImols  Fagomgdos  (L1),  (2:0),

h(3:1), (2:2). ogdgom gubaos o8 ggow@s@ol dosbobosmgdgeo gybioss.

o’f o°f

ox® oyt

oM goe g0

093> 3. 3OEs30600 (Bgbbmdgmo bsdMsgmo) ©s Jmbgmarygisos (bobgggo).
3.1 o0 go3gm, ®md og g(y)e D'(Rm) s o(x,y)e D()Rn““), 95306

(a(y).o(x,y)) e DR").

32. ool 5sGbgdmdl m@o D'(Q) gaslol asbbmasegdsgemo w6300l

G9bb@ Yo (30M©s3000) bod@ogmo s MoGmd? 3sbygbo  asbsdygmgm.

33. osdpgoEgm, @md oy feD'(R)),geD'(R])ws he D'(R¥) 35306:
t(x)@g(y)@hz)]=[f(x)®g(y)]|®n(z) :

34. 0553330390,

f e D'(R}),geD'(R]"),aeC”(R})d>Bob:a(x) f(x)®g(y)]=a(x)f (x)®g(y) ;

35, ©o0dB30gm, O™mI 0y

f e D'(R]),g e D'(R)") ds do&[f @ glx+X,,¥)=f(x+X,)®0(y);

3.6. o333 30(3gm, O™ MYy

f e D'(R]). e D(RIY™) s 8o { £ (x)| [ o(x, y)dy) = [(F ()1 o(x y)dy
37. @osdBgo3gm, @md my feD'(R{),geD'(R))dsdob: DZ[f(x)®g(y)]=D*f(x)@g(y);
38. osdBgo3gm, ®md oy fheD'(RY),g e D'(R]) dsdob:

[f(x)+h(x)]®g(y)= f(x)®g(y)+h(x)® g(y)

39. aodmmgoggm : <D3(S|nx®5v p(x,1)) = < 43 (sinx®s"(t ))|(/)(X,t)>=
o (D (cosx®@0'(t))] p(x,1)) = . <D3(X ®0"(t))| p(x.t)) =:

5 <D13( ()@ 5" (t)1p(x.t)): 3 (D (En()® (1)l e(x.t)) =

b (DY (X ® 8" (1)1 (x.t))s o. (DIHE(X)@0() 1 p(x.);

0. <nyf( (@) e(x1)):;

310, aodmmgomgm: o (@*5')*1; 5. 0%(0"*1); . 0'%1; ©. 0%1;
9. 0'(x)*sinx; 5. 0'(x)*cosx;

311 @osd3go3Egm, MM o, 5(X—X0)* f(X)= f(X_Xo) 5 o. 5™ « f(x): f(m)(X) ;

3.12. oboMpgomgom FeoOIPmom: (f *g)(x):H(x)_ff(y)g(x—y)dy, @eopgbsg f s g
0

@ gom@sE 06GgaMgdspo ¥9gbJiogdos R'-Bo ©> olbobo ogogy@se bymols

Aeog 5M056 MmEglsE X <0, s asdmmngsmgo:

5. O(x)cosx *(x)x; 5. 8(x)x? *@(x)sinx; a. O(x)x**0(x)sinx;



. (x)*O(x)x*; o(x)*6(x)e™; 3 0(x)xo(x)sinx;
b. O(x)*0(x)e”; A(x)* (X)X ; 0. O(x)x*0(x)x;
3 0(x)*0(x)cosx; @. O(x)*0(x);

093> 4. S L{Gsgs]Omdsm s S’ bgms bAwow 3o6bmyomgdga gubjiosms
gesbgdo
4.1 o0fghgom o osboboomgw ,,L{@oxs00 JOmdow™ gudiosms gamsbo S(Q);

42. 50(90gm ©s wosbobosmg ,,bgans bO®s® a5bbmaswgdyan gygdiosms gansbo
S'(Q).

43. ©oydgom (o(X)eS LY @ogo JOmdowo gansbol gybjioss, gosdygogm
3090005 M) 5@ o3 Jansldo dodpgg@mds:

S. %(D(X) ; d. %gp(kx) - %(O(Ej,
44. ©593300 P(X)eS LfGonse JOmdopo gasbol g96]Eoss, bogwm P(x)
35033990 Mool 3mgobmdo, @ssdF 03gm G™I (p(X)P(X)eS;

4.5. 55090 3sp5000 0dols, G®MI wy P(X)eS G®Igmopsg LY@sgsw JOmdowo
geobol 5396300, 35T0b 5OLYdMdL olgmo YLslBymme aanygo Bybjios
a(x)eC”, omd a(x)p(x)eS;

4.6. oy dgom a(X)ECw(Rl) s> ols byganos, OmEgLsg X< K shggbgm, Gm3
B6Jzos a(xe ™ eS(Rl) Aoyl o>0;

47. woyydgom f eSS’ bgms bOwswo gesbol g9bioss, bogom P(X) 35033900
@00l 30@0bmdo, ssdFjoggr Gmd f(X)P(x)eS';

48. @m0l s@lgdmdl m@o S(Q) garslol gobbmyowgdagmo g9bzools

G9bbe@ g0 (30Ms30600) bod@ogmo s MMAgao gasbowsbss dowgdeyyano
3obbmasgdygmo ¥9bos? 3obygbo wosbodygmgom.

93> 5. S LP@sas@ddmds S S’ bgans b SbbmaS©d 64z00mo
dJ BoR Qe I QP B OORIOYR BI°IG
J0olgdo ©s BgMog oM Jdbs

5.1 053 303gm, ®md S’ gaosldo LosdoGmeosbos gm@dgans:

> DF[f(I&)=Flx) 100Je)s 3 . F[D 1 (0ke)= (ig) P (0)e)s
o PO SRIE ) m FlrGol = Flrtae)
 FLENE &)= Fle 1(0fe)s 3 FT00®aly)en)- FLr I Flatylln):

52. ohggbgm, Gmd S'(R") - Do
o Flo(x—x,)J&) = e’ o. F[s(x)|&)=1;

o FHIE=(@0)0e):  wn FF(X‘XO)*&(X‘XO)}@):cos(x(,g), not

2
o F[5(X—xo)z—i5(X—Xo)}(é):sin(xog), n=1, g* F|D*5]&)=(-i¢)"

v Flxef)=(2r) (i) D s(9).




093> 6. ©0xgAgbEoSmYM0 AobGMmgdgdo s RYbesdgbG o >dmblbgdo

6.1. ®> Loby o3l g)omeob";]anZbob (bswss, F[?77- goéog as@psdbos):

L F {63u(x,2t)+ d%u(x,t) a2 o°u xt } [83u(x,2t)+ 82u(>2< 1) 20 u(x t)}( )
oxot ot? oxot ot

o'u(x,t)  d*u(xt) o2 au (x,1) a3u(x t) 02 u(x t) 52 au (x,t)
o N o T oxot?
o*u(x,t) d%u(x,t) _, 8u(x t) o*u(x,t) 82u(x o 8u X,t)
F . F
{ xor oz I ©):
4 2 2 3 2
%, F{a u(>:,t)+6 u(>2<,t) , 0 ( t) ©): o F{a u(zx,t)+6 u(>2< 1) 2 0%ulx, )} £);
OX ot ox? ox“ot ot
u(xt)  d%u(x.t) . o%u(x,t
0. F{ 8’53 ) P a® ( )}(5)
6.2. 03mggm dgdgao 2obBmMgbol (,89besdgb@ o y@mo®) s3mbsblibo:
duft duft
. dg) 250(t) = 5(t): Y dg) 250t) = 5(t):
a. dl:jg) Au(t)=46(t), A=const.>0; (. d3§)+A (t)=0o(t), A=const.>0;
2
5 ddl:z( ) 25u(t) = 500): 5. ddltjz(t)+25u(t)=5(t);
2 2
. ddltjz(t)—Au(t)=5(t), A = const.>0; d $z(t)+Au(t):5(t), A= const.>0;
d2u(t) d*u(t)
=0(t); . =o(t
o S0y o S0y
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