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Yaqub Mpbmmpdov, Samim Hpsbnli
Dankl operatoruilbpbaj | € har moni kbianal i zin el em
Son vaxtlar riyazipdobbiyyatlarda Umumik mi k  slogim yem sBinfi olan Umumik mi K
Dankls ¢ r gsi m d a x i bistifaddo |l mmn majva bak|lamé kd ®&a nosijiomsg ;r I
hansé difbreeaperatosui( ®dnkl operatoru ) oy ur ul ur ki , ondan r i
istifadp olunur.
Mpgalbdp imumilbk mi Kk D a nosilioyinsedjlir, gnkiminzi xasslorinbb a x éFwyei v
Dankl harmonik analizirmh zoruri mplumatlar daxil edilir. Hhmcinin Furyei Dankl harmonik
analizinin funksional dzalar mzoriyyosinb vb inteqral operatorlaraptbiqi ilb b aj | éplif m¢ x t
mpsolDiorb b a x é@U aosdlblor harmonik analizindtbigi ilbb a J | € psoldip@ analaji olur.

Lakin hol | zamaba&nkFlurilyar moni k @mmadgbli z i oiinikhpamegdamaat é
- € X é rofordiBnaragiksb edn b i rosoiel@in hellinimolpb edir.
ABSTRACT

Yagub Mammadov, Samira Hasali
Elements of harmonic analysis associated with Dunkl operator
Recently in mathematical literatures generalized Dunkl shift included, being new class of
generalized shifts and began to be used. Generalized Dunkl shéttion any differencial
difference operator (Dunkl operator) that, it is widely used in mataematical physics.
In the article generalized Dunkl shift is defined, some of its peculiarities are looked through
and liarites are looked through andcessary informations from Furprinkl harmonic analysis
are included. As well as various issues are looked through associated with the apply of the
functional spaces theory of Furinkl harmonic analysis and integral operators. These isseus are
the ame with the issues associated with the apply of harmonic analysis. But during the solution,
several difficulties associated with the apartus of FDyakl harmonic analysis occur. And it
requiers solution of several issues having importance of ingilithterest.
 EdGl I EkLJ 281-dekabl B016cé ] K L
l oLTLA T kKO AT I T Lnjlj WO Lkl
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Hbpr bir yaxénlakma ¢-¢n uyjun komfaktl éq
sistemini -aEmgreax@ebpth ad qiaayd ralrpek midke ak o mpoginrt ma
|l i k deformasiya vbziyybtinbp uyjun ol acagq.
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ABSTRACT

Sahib Aliyev, Elshad Agayev, Safa Aliyev
The stressstrain statein compositematerials phaseperiodic layers

The article is based on a thrdenensional linear elastic part of the model equations are
considered homogennyknvironments. With the parameters of multilayer matrix composite
materials by bending the layers cumfazy in the cycle is to study the effect of its own offset voltage.
According to the test material "forever" tightened evenly distributed over the layersriofl
forces. Suppose kompozitnyx material, homogeneous and isotropic, the matrix layers are arranged
on a plane X10X2. The thickness of each layer is stable to the point of contact between the layers
and layers of appropriate reward system. For thiseVfer" reading Ox1 p depends on the intensity
of the forces, as a rule, are regularly distributed. It is assumed that the layer is independent of the
bending coordinate X3. It is produced using Hooke equilibrium equations as the phase relationship
betweerthe law and the Cauchy strain deformation condition of composite materials for the case is
listed for the &th approximation. The first, second, etc. may be closer to the three
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PKLLcLK MATRKSKN XcTTK CcBRDc YERK Vc ROl

Acar sozlpr: pillpli matris, vektorlar sistem;j xptti tpnliklpr sistemj matrisin rangé xptti cpbr
mpspl i pri

Key words: speed matrix, the system of vector, the system of linear equation, rank matris,
linear algebrir sums

sdzs yjoetsej Mipztyp @GUOLT 2 BOLLIY, MdMmisj BO o] ¢
EftcOodzgj dzgd?2, t©Odzge dBOItcdyr, LOHOYd dddz 2dzr = 0Odz

Pilloli matris »otti cobrdd holl edilopn vbobs a s | an d é r édsolordp Istifadbd edilbhr a  m
m¢he¢egm riyazbgdan aoyl eurnd@ddrpilldl kiTd mat r ipsnatrsipimtodgidi, & 1 |

Is
G

xptti tonliklor sistemininpl | i ni n tapeéel masé, d e s kinmhmosollorin | ar €1
hol | i met odi k a socywomBmdlgdimu mi  aspektd
Tutaq ki, .
| Bh
0 8 8 8
| 8 |

F mey doamiev eg 2 & md ™clli matrisdir. Matrisingt r i ni n sol dan s
s é f e orgli aelemeritim homin <trin holledici elementi deyilir. Matrisin br h aotrisie s
holledici elementini saxlayan sutununa, matrissas sttunu deyilir.

A mat r i s iotlmi &dayjrse, dna gilBli matris deyilir:

1)A matrisinin seéfer sptirl ori vardér sa, or
yerl pkirlor;

2cgor h Bh A matrisinin séfeér ol mayan sbDt |
ondaQ Q E Qolur.

Ver i | mi kotirhrait r (| $4 thu rs|lo@ndo@l@gmerstar gevirglon apargyag olar. Bir
matris digrindon tri (stitunu) elerantar ¢evirnplor zoncirinin kémoyi ilba |l é nar sa hu 1 k

sotri-ekvivalent (sutunekvivalent) matrigir deyilir.

Pillol i mat r i s ap aoiansobolorid Boifindistifadbcedsmeypa k &€ e dak é t e
ph®® yol a-éer.

Teorem. Kentlbon & &€ Olcill matris Ior h adn s¢é olculi pillbli matriso sotri
ekvivalentdir.

Pillol i matri s apeamkiohoE h d a h un a psblDiraioth esble r a m

l1.Matrisin rangPenémltiapmealtmassé.aparaténdan i s
tapél massé qayejost eanloéepdBBs | anér
Teorem. Pilbli matrisin ot r | ranqé omglisoinor is@if @ rosl@agire ha b
Matrisin r ampémndmnban tteapréedmMmasé qgqaydasé akaj
Qayda 1. A matrisinincé r | rangeéené h edrielerheatangeyirmgr vagsiosip o n u
pilloi C matrisimgcevimok | azémdeéer . A matri si odlisdtrioramgé G amé
boratordir.
P o0 ¢ p o
i T p ¢ T P
Misal 1. 0 o ¢ o
T ¢ p G Y
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matrisinin rangqéné tapeéen.
Holli. A matrisini elementar ¢evirmiorlp pill ol iDkIDyotir k:

P O G p o© P O G p o©
5 T p ¢ T p M pp @Y po
» W p ¢ @ T CX PP Y QT
T ¢ p G O T @ XP® pu
P O GCp o© P O ¢ p o©
x T pp 9 Y po mn op Y < pyY
T @ Xpo pu T ¢ X pe pu
n ¢ XP® puL m T T T T
P o ¢ p o
x T p Y QT pY
T "TP pcuncd
Tt Tt

Belp ki, 1-ci kegldcblcl sotir 4, 6VD4-DV urul ar aq ucy3ciwidlowlorm q 2
plavbe d i | mickkecgida 2-ci stir 3-p vurularag, 3ct ©trodlavbe d i | mici kegdab 3-cui 3
sotr-2wlbvur ul ar aq ucyvp4ch ot blaareadqg | 2ni-ci, dacida; 2-ci 4otir 6-

ya vurulub 3ct otroolavbe d i | mi kdi r .
Al énm@ K pnaltir i srglisdtirlsréifnéirnebbsrayfé 03 duj undan, r (A
2. Vektorlar si st emi nin xptti asél él éjéenén m¢gbpyynbpn
Tutaq ki, V venpnindvektokbzfa sraeyzdasdethh vekt or | ar
sistemim,_® _&® E _ & Tmhboralorliyiniddoypn woh e - ol mas aorgtidlan s & f ¢
_hBh v Oskalyarlaré mPtvicuds @l @ugelat oxl aronisi st e
_® _® E _ & mboratoliyi, ancaqg wancaq_ _ E  _ 1t boraborlikl ori
odonildikdp, d o] r ¢ hddB hed rvekimrlar sistemi gt t | asél e ol mayan si s
Vektorlar sisteminin gt t i a s € bbygoh edilnpsinébra k m} € d a k @PH eem r e m

xas®yp pld istinad edirik.
Teorem. ¢ @r bir sonlu VS (vektorlar sistemi) dog VS-don elementar cevirphor zonciri

noticosindbal é nar s a, onda bu i ki VS ekvivalentdir.
Xaso. Séefér vektor saktayasélvVedéorl|l ar si st emi
Pillbl i vektorl ar ok stemi anl ayékéné ver

Sonlu vektorlasistemim,pgor b u v ekt or | ar &mzomn &oprdinatstiroimimnu K b a
(s¢tunipmkiein dainyg n miumatrisadirm, pilioli vektorfarn sistémi deyilir.

Qayda 2. Vektorlar sistemini ona ekvivalent olanthilektorlar sistemip- evi ri ri k. A
pillol i sistem séeféer vektor saxlhyér s gilsiétaga . v &I
séfér ol mayan vektor Ina&/6Bansoluuyj un vektorl ardan

Misal 2.

%  phimghv hd  niphdoft KO mimphlx hd  ¢h oftlp fp ¢

Vektorlarsistemigt t i asél éd@r rhah s®i dtagmisn nhi  t apén.

Hol | i ver |Ddekmmalentvo§@nvmhil \ektorlar sistemini tapag.

© phtmtiv h phtitiv h

~ v v v N

~ v v ~ o~~~

N N ~ v v~

rirdtip §p th  rimdmdmh p 18
Beloki: 1-ci kegidd 1-ci vektor, -2-yp vurulub, 4cl vektorla, -2i kegidd 2-ci vektor 3p
vurulub 4c rektorla, 3ct kecgida 3-cu vektor-4-p vurulub 4ct vektorlaomlon mi Kk d i r .
Noticodb al é nm@# k pnialt Ir i s s é&f ér Dplivvekkotlap sistersi ®ixtl ia n & § ek
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deyil dir. Ver il omnsistemmbkazisoldrar si st e mi h
3 Matrisin torslponbpn oCmbséebpan mophadnyymnh n&adi bm

kvad a 't matrisinin torslpbpnbpn ol maseé, A matri sin
eynige¢cl gdegr. GOostorilbn mbsbpl bpni hol | et mpk ¢
Qayda 3. A kvadart matrisi C mll matrisinogot i r i | i r . C ptinhowi yoxdursa, B i n s
matrisi brsionondir, bks halda A matrisininorsi yoxdur.
Misal 3. Matrisinbrsiobnrbon ol ma d &ip.éné g° st
p X X p X X W
5 X v p P T TT TY QT
T ¢ P o m ¢ (W ow
pp oV mT Yy pmPT
p X X w p X X
x T pp pc PP T pppcpo
mT @ CW ow m T v X
m T V] X m T v X
p X X
x T pPp PCP@P
m T U X

Belb ki: 1-ci kecidd 1-ci stir -7-yp, -4-DvD1l-DV ur ul ar aqgq, -cu3cpwaAciairoar a g
paw e d i | micikkdcidad 2-ci Sir -1-p, 4-cl $tir - -Dvuruimw d u r ; 3oc2¢i otir @-ypi d d
vurularaq 2cU otiroblavoe d i | micik kgidab 3-cU #tir dordiinct gtirobavoe di | mi k di r ./
matrisbs € Dtéirr sol du ] umirtb@xot,t imaatsré |66 dnévre.r idkslenom deyilditat r i s

4.Determinant én Kyadlas almaa mmas &d. det er mi nant éné
pil |l bl Kbkl b gbotiril mbpsi onun determinanteén
xassbl borindbnph@®&insatni fneod o coldwmu r .

Npticp. Matrisin lor  h a n s éotristgoring digor  ( ss¢, t untirloran ) xetthkongbisasi-
yas éoeetdk , mat ri si myidemer mi nant é d

Bundan s on pkifdbaistifadp @duhu, lplepg &8

Ucbucaq matrisindeteima nt € o nun bentorinid hasiligpdonakoidir. e | e m

Qayda 4. Kvadrat matrisin det edrimkipryetimrik.é n  h e
Pillblb i matri sin barki ndiina ghoansaill ie laexmeanrtéll an cavabdeéeé

Qeyd edk ki, matrisi pillbli matriso gotirmpk Gcun istifad olunan elementar cevimior cox
vaxt oiob etmir® bu gaydadan istifamletnok olar. ®brdbb u g ay d a y aklp gogrmoklo ¢ a g

determinantén hesablanmasé ¢sulu deyilir.
Mi sal 4. Determinanté hesablayeéen:
W @ () W
8) 8‘) (JO80\) 83

Holli. Birinci sotri (-1)-p vurub galan stirlorp plavp edib vb Gicbucag matri  d et er mi n a
hagda iklifd bn istifacb edilir,

» &) W ) ) [ ) [
® 8’ w8w [y & & (8) g WOwW 8 W
® 18 P8 W T n m W
5. Xptt i tonl i kl bpr sTuwttegnikiii,n >xhotltli etdo d Impkslior
| @ E | ® f
88888888888 p
I ® E | @ T
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Tutaq ki,
| 8 | | 8
o} 8 8 8 M 8 8 8
I 8 | | 8
A matrisi (1) sistemininosas matrisi, B matrisi isg e on il K mat r ios ionliklexd | an é
sistemim,bgor b u s i sob miMK nm @ twidoi dmiayars pEbli neatrisdiso, pillDli XTS deyilir.
Pilloli matrisobgoronunbs as s ¢t und dr émdanmagzi s bviahi dmime
pilloli matris deyilir.
Xotti tonliklpor sistemim, bgor O nunonrgie i Rkt ir i isli ohimagris plarsal
got i r i |Din{TE depilir. | |
_Mpblumdur ki, isbnilon s élrhagan matris o i r i | oiimatrisopsotrl ékvivalentdir
phdg .
Qayda 5. (1) onliklor sistemi elementar ¢evimiorin kbmpyi ilpD s & foir blmayan pilbli
sisteno gotirilir.
OM s¢tundsasé mAatrisinin s¢tsunnl aré sistemini
cgor al é olimiétemdp ix Ié rpalik c & t
nma E mw | hdoi dQdn
koklindbo | ar s a, o noli tonlikhor sésterm & enurpai eynigiclu olan (1ptliklor sistemi
birgpd ey i | ori ra.l eamgné ks ipg tl d toliyndpa & & € @rqil engsdlaf varsa, onda
a | & n no sisterp o dnlinla eyniguclu (1) sistemi bodir.
Al & n mali sistpmadh lelementar cevirpiorin kénoyi ilp got i r i | ohitooliklgo i | |
sistemim kegirik.
[ w 8888 [

8‘%888588%’8&%@?8888‘%889 S

W T w 8 [
(2) sistemi birgdir vo (1) ilkin tonlikior sistemibe y n i g ¢, C br putaga r=n olarga, onda
(2) onliklor sistemi (w (1) sistemi) yegam( h B Hh ) holinomalkdi rori @ gi 6 ¢
olarsa, onda (2) sistemi

« 3¢

1
@ 1 h 3)

sistemi ib eynigucludir. (3)mnlikior s i s t echuillar ddianamo i hio moc h u | | erbpg n é n
mochullar allanan® M ho moc h u |l b a k B a msiniivéria @) bnlikiorindo & M ho
sorbost oc hul | ar @éna skal yar | aotlor vereok d de&hdb | axéngmar
giymotlor i n i al ér B(t) sisteBinin igtigayi blliaiali d r € g .pdOna g°r
oo E e 1B oo E ! e 1 hh B @)
vektoru (1) sisteminin Umumichi olur.
Qeyd edk ki, gosbrdiyimiz gayda xitti tonliklor sistemininil | i ni n t copled Imas € @&r
ardécedléexaradlamas®@anss ¢sulu adlaneér .
Misal 5. Xptti tonlikl or sisteminin rasionasdodior  me y d a n @ mldlai g imutma p én :
Cw W w w ph
w o ® & T
o Cw Cc®» cw ph
» ® o o c¢h

Hol | i . Voditomlikl omsistemini gtirilmik  pliisistenD cevimk.
Cw W w w ph W W w o ch
®w o® o o T1h » ® 00 O o T[ﬁ .
o CWw Cw Cw ph o CW Cw Ccw ph
® ® & o ch Cw ® ® o ph
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W 0O 0 chv W 0O 0 W chv
. ) ) chvX W W phvX
LW LW LW uh Cw W ph
ow OwW oW ch
0w 0 0 W chv 0 W T[ﬁv
x w @ ph ® ® ph
W Ccw ch W Ccw ch
® T[ﬁv
« W @ ph
W Ccw 38
Buradan al éreéeq: 3
w ph® ® phw o ¢
Umumi Holl. (1, ¢-1, 262, c) olur, buradan Tt
6.Bi rcins xbptti tonl i klbpbr sisteminin fundame
Tut ag ki,DrmdDmeydane ¢ Z
' o E | ® mnQ m B p
bircinsottitonliklor s i st e mi veri |l mi kdir.
Mplumdur ki, »otti bircins pnliklor sisteminin fundamental ior sistemi, onun bllpr
-oxXxl ujoxmuni easéel & ol mayan al t -po birl hollfjbuntaa d e y

vasiibsil b xotti ifadp edilp bilsin.

Ak a] e d a k ®haipeco(i)epnikior sisteminin fundamentalhor si st e mi ni t
imkan verir.

T e o r eom(l) biccigs xiti tonliklor sisteminin Abs as mat r i ©d mulnl ar é&nma nmg és
kicikdirsp, onda (1) sistend 1 sayda bllordon ibat olan fundamentaldior sistemim malik olur.

Qeydedk kiipgpr Aps as mat r i siposda®-don mat gr gl higtkis na s @l
olmayan ixtiyari vektorlar sistemi fundamentadll or Si st e mr(A)en alarsa, ondag(l)
tonlikl or sisteminin fundamentaihor sistemi yoxdur.

i0 iU0pm i ¢olanhaldafundamentablor si st emi ni n todirp &l mas ¢

Qayda 6.Hesab etk ki A matri sotriilnéaisdéky irl ds gt.u nBlua rhe
got i r i |pimakisogti Hil ekvi val ent di ot,i r(i1pitbskklcsisemim a K a |
ekvivalentdir:

) 8 1 ho E 5 o mh
o E 1 E r5 o mh
............................... e (2)
®w [ E 'y w0 1
(2) sistemind sorbost noc hul | ap é&mborddor r,i ngal anl a otléernvank. s é f ér
Npticodp (2) onliklor sisteminin ar sayda bllor i ni al ér e q.
& K MK hphdB bt h
a [ K MBhH hdpht h
................................................... 3)

a [ 5 MBH R hdBip h
(3) vektorlar sistemi (1)phliklor sisteminin fundamentabhor sistemidir.
Misal 6. Bircins xiti tonliklor sistemininfundamentalblor s i st e mi ni tapen:
ow W W W ww T
w W LW W ® T
T W CW ow T
Hol | i . \bdiklor distemiminosas matrisinigt i r i I omi kK mgklinb gbtisbk: K
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c p p ¢ W p m p ¢ @

W ¢ U C px W ¢ U C P«

T p ¢ T O T p ¢ T O

p 1T P S @ p 1M p C ¢
¥ m ¢ T PO UTx mTp ¢ Y CXx

T p G Y CX L1 S | SR | SR 1

Burada: 1ci kecida 3-cu stir (-1)-Dvurulub Xci stroplavbe d i | miciketiddy 1:ci D 9 vD
4pvur ul ub, ucyvp3castimbasoe a g | 2nicikkdcida 2-ci S8r - -pvurulub.
Onda v enlikipk msé kst e miot |arKlaIphﬁujkiklwmlstdaghrmekvwalent olar.
W W W Quw T
® W Y Cx T g
Bu sistemd, sorbost nochullaraw  phw 1o ml o 1o phw 7T vbw

mhw 7hd  p giymotiorini verorok fundamental bilor - s i st emi ni  al ér éq
Q plg iphrtmt 1°Q Ghiripht h Q ¢l yriTip 8
cDc BYWAT
1. skdzdSts9gdzf jegteO d Isjtstedw wdij dej HOGISE.d Ul B 6 d
[ .. I" @B dzO,559 719.
2. skdzdCtp [BMSOd &St ¢.R., MO ). DS jBHAg s &

uydmj di.tetyfme j " j d2fdg8 993

. uBtstedzd ¢ LOHOY { SS©OdzE/l BlsHH . vigj B .[ ¢ Ofsls JsO=H Is to
1995454 M.

4. zdzj f jed3Odz [ . 1. uBBtedzd¢ LOHOY 5 OkzGgdBEBjMI Is

ABSTRACT

Rovshan Hasanov
About the placeand role of matrix in linear algebra

Speed matrix is an important concept tahat is used in the solution of linear algebra. In
provided issue some binear algebric sums: the sohring methods of solution of rank matrix, lesing of
the system of vectors, to finsolution of the system of linear equatiron, to find the fundammental
solution of homogeneous line ar equations, the caculation of determinants, that demends solution of

speed matrix is turned i nto wopSIMseare sebstamiede t . S
rvitten in a shonvay and explouned by sums.

trrofe
t soh Odz | OO dz
[ ®Bimkj d ttsdd Mskzfj dyokokts? ®&Oktedyr o

dlsiztf j dz2yOlstsw ®HBOIsted yod wodzw jlsfmfw 90Oy de" o3 f sdgv Is(,
tcjhjdedd W HY teBHEP.0 dz] dzdzts 2 tcOB tsls § B ssHdC O to,
Mz § dzyOlss?2 BOIstcd yr H dzw toW H LOHOY dzdj2dz n
dimimdzj Hise Odzd § mMdmisj a3 9jCltstetso , zOr Y H J dzd § tc
or ydidzj dadj Hjlsj tedsd dzOdzls 5% Iz dzHdEEjt0RlHG detsdfolgr = ) ditdnjld j j det
SHdStcsHA 7 dddj2dr » kEttOodzj ded?2 , d Hte. ) dL EZyj dz
bolsstc mSBtsMdzso " 9 Odz ftcQoddzO tjh jdedw o My Ol Wt
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UOT: 5173
QEYRM cYYc N KNTEQRALLARI HESABLAMAQ | ¢

QEYRMNc Nc VK MET OD

Acar sozpr: Qeyrimipyypn inteqral,metod Kprt, funksiya
Key wordsindefinite integal, method, condition, function
Sdzt YJ o' | mEAfste jOH J dzj dzdz" 2 Jdelsd cteOdz, By SBH, EMmd

Mpgalbdp geyrimibyypn i nteqr al | ar é améanelsyerb biranmesod oklf - ¢ n
edi | mi Kk dosaslané Me binog@exkunksiyalar sifinotot bi g ol un mu Kk d upr . Bu
biri bakqga neliklohdllolnalbiler. Metodun kéroyi ilbi nt e g r aditakl ktiél i f
elbn topl ananl ar ésablamaq atbn miengln aldr.| ar éné h

Tutaq ki,

Af(x)  g(x)o
~A ? ix

&6 1008

inteqral éné hesablamaqg | azémdeér .
Teorem.1 f(x) vo g(x) f unksi yal ar &
A .
(9 + 90 = (F (9 @

boralorliyini 6dpyirsp

Z.ﬁ%dx VD ﬁ%dxi nt e q raahet dmazsa biri mévcudduyrsa
onda o biri @ mévcuddur v
Af(x), g(x)9
=——dx= Af(x)g(x)+C (2)
P 4 {8 ATt
boralorliyid o] rudur . Bur ada A parametrdir.

K's b aptz @k ki, fF(X) funksi yaseée orieiodoybni bgdixr). f u@mlk)s iky a s
kokildbo|l duj unu tapaqb Buaunétamitwreoolewmi ud.
g(x)? = ygobul eck. Onda (1)

f(x)* + yzg[f(x)2 y]i = Af(x)f i(x)y+§ f(x)*yi
koklini alar. Buradan
Af(x)fi(x)-1 _ 2
e YT

Af(x) A
C8fi() 1.1 8 2
+ 2¢ - =0 WY =—
T AT Y A
al ar é-gnozordh uotti yonlikdir. Onu toll etsdk

yi+2

3)
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In y:%ﬁfi- 2In|f ()] +In C

(9°

a (")‘(X)2 C~)=E~ dx C(X) A f(x)
'négc—s TR YT w2 “

Bunu (2)dp yerim yazsaq
oy 2. O 2 dx
CI(X) A f(x)2 2C(X)f i(X) e 1007 4 C(x) OZ—O 1 eh 00?

f(x)2 f(x)° f()? A (% '
efi) 1.1 raC(x) A“ﬁzé
N A
Buradan,

dx 2 dx
Ci(X)_ 2f(x) A f(x)? C(X):%ﬁf (X)Ze A f(x)de+Cl

C(x)-in bu qiyertini (4) db yerinb yazsaq,

L 2~ dx 6
y=—— ! eA f(") 352 ”f(x) e A 100 gy +CO
TOR ) 9
al ér eq. Abbdliedp (klI)DI’tInIijD_(/lBIX)g(X) funksiyase
2, 0 4 2,
900% =z 1 R Af e ” o I ©)
(% A 2

koklindodir. Bu gox mumi dusturdur.
Xisusi hallara baxacﬁ% =In|h(x)| olsun. Onda
1 hi(x
_hi(») F(x)? = h(x)

f(x)2  h(x) hi(x)
Bunu (5)dpyerinbyazaq

olar.

g( )2 hl(X) —In\h(x)\é h()() In\h dX+ 6 h(X) ()Aér]:(_x)h(x) AdX+CO_

h(x) “r_n(X) 9 hi(x) i(X)
-5 h(x)l'% g
=hi(x) Ch(x) A & T ——dx+Cgp
geA hi(x) 6
gérundiyt kimbn sadh al , A=2 ol duqgda al éneér
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(07 = h.(x)?ﬁ% + cg

/—\
v
I
/\
v

W — = ———:

unl ar ortini ('jc(DmDI)dir. K

-h«x)ggand—Xm@ h.xx): o) + 1 (<
(2) oanlllr Denmli
e h(x & dx 59
e Pl hi()gfy -y +Cgu
£ hi(x) +\/ & hi(x) +U J a_ dx
R ST
: U
- u

g hl(X)m +C hi(X)

e . dx [%]

e ) hil)\ A0+ C U A ax (5)
re . dx + + 1/hixi tjtix \/h( )I E%il(x

&N PG ;

boralkor | i yi nin hanseéeé hoQdwyihi tbsovi/iu etnikscoxyda ¢tim deyal. By eox n © d

boyuk funksiyalar sinfidrBu yuxar éda qgqeyd etdiyimiz kimi ya
Bu inteqgrallar ovbzlomp vD y a bakaqga b i rmetadun btheqq olumrhaldean ma

hesabl anacaqdérpsov vBgur hyaagrdaat mdaod jéu-ng . akaj edakeée

Tef ()2 = sin X
7 COSsX
Misal 1.{ . g B =S q o 5
ig(x):cos - +C8=cos X CQ—cosx tg%+— +C8
[ ¢ cosx = 8 o 9 2 Q
7 & sn& +x0 o ¢
i ¢ 2 = =
a - 0
® Sin X \/ cosx(In @&3 += 09+ C) 9
= COSX o
e + ax =
e A 3 X 50 sin x fo)
cosx(In %g% +-08+C) o
c o cd4 22 cosx b
é =} o ~ 6
e cosx In?@ +58§+C9
Fff sin X N c ¢4 2= ?.‘jx—
| . -
a 3 50 Sin X O
§osx\/ln§@g‘éz +58§+C 8
C ¢ ¢4 2+% -
a 2 ~3 Q
zsin x + cos x| ?@ A +200+C 8
- ¢ ¢ - ax =
rg . . a 3 X 60 o)
aa/sin x (@osx |Inghgae -+ _—0g+C ¢
C ¢ ¢4 2+ e
sin x a3 Xg0 a 3 X 60
=2 QJcosxIn = C =24/sinxQ ;‘E‘él =
COSX \/ é%gg4 2§ \/ é@ 4 2§
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C=0 oldugda

sin x+cos’ xIntg%i1r a
1) ¢ dx=2+vsin x_[In tg +C,
cosx\/sm xIn tg% +§
cd4 2-
Doj ur dan okikob birifacbn im¢irnt egr al | amék ol dugq.
2
f()2_x +1
MlsaIZj 2X

a.adx

lg(x)2 = 2xaenz— + Co x(In|x| + 2C)

é X +1 6
o \ 2 (K20 8 e \/ZXZ(In|x|+2C) 3 _
rbeae/x(lnx|+2C x* +1 2X2(|n|x|+2C) x*+1 0

x +1+2x2 (In|x|+2C) 2\/x +1
x\/2(x +1)(In|x|+2C) 2X
C=0.

x* +1+2x%In| .
N dx=2 DI
1) SRR X=2,/(x* +1)In|x +
f(x) ~9(X)

Bu misaldan gorindiyt kinmgor (2) 6dnilirso, ondaﬁﬂdx VD nﬂdXi nteqrall arén
g(X

“O?B

&(In|x + 2C) = /2(x? +1)(In|x| + 2C) +C,

daha asanéné Iotapnaatpdlaay éb o birini d
Noticp1.T e o r eortibri doriidikdp

717 (9 + ol b= 2T (g +c ®
olur. Bu zaman A=2 olmaqla xususi loddn (5)a Ka] éokldk, & ¢K .

£Lh(x) A dx a_ dx _
“éhi(X)+hl( & hi( )+Cap| =t ¢ iil(><)+CB+C )

Misal 3.Misal tdbn vb (6i) -dbn
esin x 3 X 0]
ng—+cosxln %Z+ +C x:—smx t%+— +CQ+C
BCOSX % 08 ud %]‘g(ﬂ 2% 8 !

i nteqral € alener.
NDtiCDZ.Teor eDrﬂd)rilniaxikndD

r‘"% (1)2 g(x)2 8jx Aln|f (x)g(¥)|+C )
Xususi hal t¢iin $(A=2 olduqgda)
e z
r"g;]'((::)) z ldx =In h(x)gln— + Ca +C, (7)
hi(x ) Cg
@ i) =

Misal 4.NDt|CDZ-yDDsa$>n misal 2donvp (7j) psas| anar aq al ar éq.
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e z
écosx 1
fE_ + de Insinx tg%+—§+C§+C
sin 2
é cosxln@%+ og+Cu &
é
c gor inteqral
AR(X)dx
koklindov e r i d f(x)i b g(x)-i nece se¢m i , ortinih @dpnildiyini necdy o x| amal & ?
Bunun t¢lrovvolco y+1:R(x) tonliyini holl edib, y—% (voyay= ?E ;)nlsb:tlnl
y g(X
tapmag | azéemdeér .
Coxsadbi r misalla bunu aydéenl akdeér agq.
. 2x+1
Misal 5. ff———=dxhesabl ayén.
VX(X+1) Y
1 2x+1
yt—=—7r——
y Jx(x+1)
o 2x+1 y+1=0
X(x+1)
v, = 2x+1 , [(2x+1*  _ 2x+1 1 _ 2x+1°1
Moo Ix(x+D) | 4x(x+1) 2 x(x+1)  V4x(x+1) 2/x(x+1)
y, = X _ Jx y, = 2xX+2 :\/x+1
Tox(x+D)  Jx+1 22 /x(x+1D)  Jx

f(x)=/x,g(X)=v/x+1 ol s un ortin{ ybxJayaq. O 6dnilir.
Denpli (2) disturunapsasn

ﬁﬂdx 2/x(x+1) +C

N X(x+1)
Me t o dortifi &@dpmbyon misallara da minff pgiyyotlp totbiq oluna bilir.
Mpsplpn .

Misal G.ﬁmdxi nteqral éné hesabl ayén.
VX(X+1)

Misal 5inbzorpa | € b

2x+ x+1 x= 2x+1 ~ Jx dx=2x(x+1) + f-

1/x(x+1 1/x(x+1 1/x(x+1) \/ 1
=2x(x+1) +2Jx+1+C

Noticp3. T e o r eprtibrimlaxikndd (a , -1)
IR (el o= (] +

a =-1 olduqda

4 S8t e A 4t v
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Noticoni n doj rdglsujuu u(ndmEiapr 3 medotu@ ne@gre. n i Natbigtsaims i t ol duj ur
vD metodun ¢ox mmorol i ol duj umgasorirb Knt edgarhaal é hesabl amagq
borator | i yi n dojrul uptedru yoxl amaq ki fay

c D c BWAT
L. Adrls] dzctsdg Iytefy . ydww jted dzydqOdz! detsets d ddzlsd cteO
{ 511960
2. ud3doizse e o gl ROISKEOJ . [ .0EH O
3. MiryasinEminovFi dan Ksmayé&l oyava NuMawyadgli & i nteqr a
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6. Demidovi¢B.P. Riyazi analizon mosololor . ,R@0R. &

ABSTRACT
Miryasin Eminov
Other traditional method for to count other definite integrals

The article offers quite a me method to calculate indefinite integrals. The method is
grounded and applied to some groups of functions. Each of these examples can be solved hardly
with another methods. With helping of the method to calculate the sums of the integrals forming
sub inegral is usually possibldt is not being used for the applying the method from method of
any integration. It is necessary to check pay equality only. It suffices to find the answer of this
integral.
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MemlsO@odvs h g8 §H ddzsj cteOdz dets?2 o ©Ox jdgd . [ dzv
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S dzt a e Mmdztste @o dzts d3j tc dzOW O dzG j B 6 O, WizdzC ydd, 1 dzH 1
SftcOlststs, ¢ Bdhzsdstel,dz §disds 5@ dad®p g tda .|

Tutag ki, Xk ompakt me@(X)i iks of pklmmmpakt énda tbyin
premum norma il b -qipemptzl iedkosmi lkmko mplreksi ya

s u

C(X)f bpzasinin ArAXyymmtbdiom qapal é alt fbzase
T:f: udA kpklindoA-c(Xdoperator| arhmar allax ackaiy,e qf {{
funksiyalarén kompoziwsiic{jXdgepd bkanmueXi Xnksiy
i sofunksiyaséeneén da«kSuy=§d &:u{xp 0 aij&uon daag wlowjiund a
olan Xk o mp a k t-°%6m¢éemp Cizni kaséedeéeruf uhkss ysisiemiegk a svéon €
se-p biTbperktAX)ioelasi nin ©°z¢nt:0AX)-pAX)rolake Bup r |
Kbpkil db ol af unker gaefElh@ing i yvans eni k aysarna&étnd é ] é -
kompozisiya operatr | adleéanébir Hpdaor € meeaammut at i v Bemdpa X C |
mor fizmlobori (el pbcbp dbp Banax fbzalarénén xbptti

edi Il b bildiyindpmoper abd&nl ar éknoempotzp dgqiy@b d o0 X
kompozi siya( yooprellr-ac koir | afueksi yTa®&|l 1t hdop vewoi lamn o
-pki li kompozisiya operatorl|l ap é emguxmaorl fi if z m or
endomorfizmlobr me¢xtol if konkret m¢ nnt D H ony ycobnb
n°qteyi nmzooll omdokompakt!| éq, negvol il ik, spe
gapal el ejée,vbp sairkh@rgalemd@xk chérz.or Il pri ndon ) ar
Bu mb gal b,niomv vnoplgecsob,di¢ mu mi haId\(&()nyZDanlia,ré nin¢er
xususi strukturlara ( mps bl b n,an &alpibtriik V D sairnp) mal i Kk

T:AX)- Cc(X) f: éngmoklinﬂmmmnamip k ompdyo sibkal op
i=1
kompozisiyao per at or | ar & n ékno nspoankltul écgp nklporrtilnoirni)n i ayde
hor hidX)geyd olunmuk funksipm, -jEdimXaikge Qgeyd
olunmuk inikasdgfuwmlbsihpans @némiKam{aiy:a(Es@nda,
a-eq -ox!| uj umnxibusi hdda,Diw|-mokzid ifrunkgi yaVviar @mleor ivmi
bi | priji-ko kkiil,i t iA(X) aolpte rfart zoar sué n dTa: A b sA(X) ola)li sonra  y b n
isA(;X)aIthzaIaré cbbri strukturl ara mal i k ol d
26



endomorfizmlobor ¢-¢n, copbrin zirvbop -oxluql ar é

topol oj i gephbopdbbor mgpyypbon kbrtlbor qgoymaql a ko
hanseée ki, homin meyarl arén konkret m¢nt bzbpm
strukturlara mali k olan m¢ntbozomticpbehdomdr fti
&-¢h asan yoxlanéla bilpbn konstruktiv kompakt

X¢susi halda -pkili kADhiskzd s iglhd mplee las om{ s
D={zi C:|[g<vahi d a-@eq d i, ohkunh Dd @ p ehrorhaosmor d a  olans b k
funksiyal arén uic AD)ovoljftlambrtil oy i daxilindp Kan
meyaré vAD)diskedbr fnd@A kokl indeppokl hh kompozisiy
o vaxt, vb yal néz j &onstabolsunkadap)a ki mretri kii ,° gmy bn
ticinlj (z)<lolsun.[2}Jd b ( el boc pb adxp) [¢BmMumi hal da AX)bakga, s
analitik vbp sair ki mi omdyanvhalda]l] g pekaét et umkn uk o1
é - ¢ n, yaxkeé strukturlu konkret c¢cbobrl brdpo k o
asan yoxlanéla bilbn -doAX)nibzepbonl ai rver inP mit ©
homin al't fpzaya npbzbpbronb zhax)D séxx |l algamar Balda
ol unan zpbruri Kbprtlorpo anal oj i ol an kompakt| &
m¢entozom corliordpxd MDMiskgbbrdajn -ox°l -¢1 ¢
komplesqi y mpt | i fun-m@DDryl(adilalrléanréBanda daxi | ol magq
&-¢h asan yoxlanéla bilbn -kongtor wk tliopm kkoomppaakkt
verir (geyd edpk ki, i xXtiyar. kompakt -oxl u
torsl opnmbpsi dojru o-bmadywa ) da Biul pmp, g aN mtdgmc pi 2s. D1
nobticbpsininj]dpi ssteorrialpt idecob |l D4 i n daha ¢ mu mi hal
operatorlaréné@(X)ismnadlut cmand Ipari @ndca kompakt!| éq
noticolborin totbiglobori Ki mi méntozom cbbrl bpr

konstruktiv kompaktl é&qg meyarl|l aréné veririk.
Bu b°l mbpdb hbor keydbon T,:0AXy-0C(X), f Hurdi A, hal |

i=1

operatorunud(X) al t fpbpzasé& he- bir x¢susi struktura
strukturlarayma | i k ol mayan fbza oldugda kAXhabhkti B asaé
copbri struktura mali k olan halée tbodqiq edilir
hesab edbpcoboyi k ki, Weyxtéerliami alpkarl,i yeogndoadioe sia bz m
-evirmbp inikasl ar & bpsangixtt i nif k-sol kair , fdueapkobkibypad a
ki mi séefeéer dcar pi(d)mgllti dfiorzZlalrar éna npbzbron xar akt

cobrl bor hal énda-¢&tassickonhpeziftrivopr l-pox¢ stgl arée v
ver pk.

Torifcgdrl.b¢t gnp dmatl wirEnl® g bo | offfi=fx)=EwDrtini
cdpypff}AX) funksiyal ar aEdé@xled] @€f@n viaxtsiay &rii,

{flardéecéll ejeé m¢nt pzpoEEXiqgarpad és afAX) al dyxd fud tua € ¢
nNDzDrDN zirvbo -oxluju adlaner. Bir n°qgtpbodpbn
Torifcgdr2 el BEXRammpdkt eXvapsdokix,, d DZ@ts@InEmi
©z¢ndp saxl ayér, onda hbomin n°qgtpbolpbor kompakt
kompakt obpVvagal eht ki kek¢gnasi bpti dir. XBub znagsnéanséir
kompakt ©bplagplilik komponentl| pri adl aneéer .
Tori fluag kiA(X)al t E(Xkfasmz2asénén m¢entozom qgapal
haldam¢ nt pzom cobr dfil AX)f wrglosi ybgEAGRassDsi °dbni
ondaj :X- Xi ni k&(Xpanlat fpobzasénda kompozitor deyilir
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cgbpr Bi¢MXJrH unksiyalu@fi &(X)¢dagxni | ol masendado] r
ul C(X)f unksi Wx}®nanozoron multipAX)oatopzodeynilb
kompozitorlar- o x | uC;A(Hinlunbg,t ¢n o mul tipliMagfiolro airk a-roox | eud b

Biz AX)-o nbzboron be¢ten zi 8MX) i-ldogltwal azri r-vox | n
-oxluj] gAX)i $p i karp edbpcpyi (AXBezizrthwesabgedbono
SAX))zirvp -oxluglar -oxluy)ées@dx) hoxl ypudons &xnt
plagpli komponent | pr iAlX)anl ts afypéz assoénn eyndY)w @ tk iled mld gor
ol an kompakt nalhtd u-da xylywdgll eorr@nam¢gnt pzpony- bxsuj mbp
| =X\S(A(X))i ISu)- oxl uql arénén kbsikmpblborinin kompa

kil -oxlujunda tAX)iin tgopxaonao gnieyta i k- & 0 pig Orglgbuy a s e
kprtlor jdeay ni kaduwieM,ybunksiyasé ilp yaradel an
operatorl aré ¢-¢n akajedake teormi al eéerégq:
Teorem 21. cgbprul My, Vvb jICukprtl pri bda@ ni | D
T:AX)- C(X).f: 3u&A, kpklindp olan -pkili tip kompozi

i=1

e . . 0 . :
vaxt, kompakt olar ki,j xI X: g u(X), Og- oxl uj unun hbr Yk oamkomgmtkit
i y
AX)al t fpzaséna Enbevbpbn oxhoy)dbBik gur, yadaj (Y)EE
olur.
Noti coul Mylfunksiyasi€psinmi kaseéenemnADarAbX),de] &
f: uGA-bkili kompozisiyal pger at @xtu, k3uhphakeéty & c @
-oxXxl ujunun hbor Ykiomp omta(mbailkttv ofod maagod nBz inmzm rwemx | th
nozoa/dN1E=Aolur,yadd (Y)b¢t ¢ nB-okxllu] unun gI(MEE)ox|l uju ol
Ksb&w&.urili k. LemBa2@pnilmvmast itopsi dir (el pco
bax). onu da geyd edbk ki, hor hansé i xtiyar:i

bi]lpbordojrudaanadaq igmrl i mit n°ogntdpas iy uoxl aarné dkao ngpe:
hokmX ¢ zpri ndp toympnobazm@mnahoborf bdzal arén bg¢gtén

é-¢én dojru ol caqgder , -éenki, baxél am!| hgmp a k ta
-oxluqlaré yoxdur).

Kafilik. j (Y)E X \ S(AX))k or ti nis(u)d cioyrn ¢n bpY-aopoliu gkloanrpéa k
AX)-in vahid jK)egpsiinim mbhdmgrityoynom kbsivbmbpz
j(Y)1S(AX), A kportindor(y)&s@xpql i, ona g°rp db k
yoxlayaq ki, {fa :fi AX)|f|¢l] ai I @rEEIS(A(X)) ko r t |°doi ynd B Su)
kompaktl aré ¢zbprindb me¢nt p(¥)o m xK mg iulnmmz chiorr. bl
Dl a ¢ il=iL3 ,n) Komponent i bir n°qgtol i dY kompakot] &
pl agol ndad dupu zi rvo SAX)t il ovol-pax!ludxl ujunda
ol dujundan el b zirybompakoaiilvear KKXs$ i, Komsuin b o
kprtinp ziddir). Dempl YESWaoimpak ojffjghgaané és én
n°qgtolordbon ibarpt notil amrium ,d ®jnrdal djew raeimamer
Qeyd21. Qeyd edpK lkokalbgmlraqgnpl i k yadap salleg ki, leka x | u q

Dl agompakt dedi kdp hbor bir n°qgtoposi nimt a&lo npptarkat f
sstemi olan kompakiX)abak dChPglemiloempz funksiyal

mentozom qapal & j&ES(AQ)z oxd dikrosp,a kandd adml i ko
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nin sayeé sonlu ol @e¥0¢ -(¢ ndoljakuadla noddaagdodmbplri &b idroé& g
lu sayda DY},3a,Yj Dk 0o mp a k t -matdqr‘ﬁlﬁ‘éﬁ(ﬂj)(,i:l3,n) V D

Y,C3 CY,E{xi S(u):ju(xj2&kprtlori ©°dax)iiini r NxgmBPempkbm gap
alt foza&MX)zZigven ne qtSpAXg)rc oxdxlj winda hoAX)yer do
en vahid/(KEXbKAX))i (harada ki,Y- ox | 8fllakéyéceésenen k

-oxl ujudur) Kbkl indbp ol an kompakt coxluql ar
ki, Teorem2.1id o (Y)E S(A(X))cox | uj unun kompakt bplagbli ko
ol maseée fpbrziyyjprsucur et mpdon dbp do

KndiAX)abt fbozasénén cbpbri strubktdpopa keali bk

edp kA mgntbozom cobrdir. Onu da qeyd edbk ki,
anl aryéérkd aakaj édak é AK)nmjn tvteorzoo mb iclpobrriikn;i n Xz i r vop
-ox| uj ulgagedioé alt -oxl| uj u xbBmkeaq tdolkperifi(ghed ok i |
kprtiniAX)dpogohnnfif uné&kby ashitinxh X'dEem® gktip, ||ix)«in d b
kKkbprti ©°donelrwp boxkl obapbpkBizirvbp n°qtolbori ad
g°rp met r ik oomppa k thi |-ponx | W) mg et oz opgnz poro pdleo r i F
cobrinin horxl bju AXj)ragmzdior v n°qgtosini AXaxl ay
méegntozom cbobrinin zirvbop n° gt Xlkkmmip a-kiGadlrtejnuo xhlbuj
AX) mgntozom cobradlianéspr hof@a(k)f lhhmksi gasé mod
maksimumunuE- ox | uj u axkmr & Emsmt,p zom cobrinin hor
cobS{AX)zirvp n°qgtpolpbr -oxlujunu °zAX)dp kiakowa
sprhopddi ndop hMX)cpbridoni sékdBov (sprhoddi hbomin

sor hpod3HA(K)) wiomi i kar b SYAX)FBHAX),0lwoni Yaxké mpl
unksiyalar c¢cbobrlborinin ( elbcpb dbp omglnit npegm mb &
apal e sborhpodl prsitro kdogski¢kmp sBie | ipll o kXpSHA(X)patta n & n
ox | uj@M)nhamdakiy - ox| 8jjdakéyecésenéen kompakt alt
ompakt alt -okyhvwgthoeéehndamawhydaEsp(X)o oixll mg alniuk
ompakt Dl agpol i komponentl!|l brinin A(s(éiyn[én pszoonm u |
pbriori ¢-¢n Teorem2. 1 kedjdri wd umi .z  xBesA$X)ll ipk Ipp
gapal e fpzalaré m¢gntbozbom cpbbrlbpor ol dugadeqg onl
°donil di yi noadxpoeny,|l i T eacsraermb2b.k1&r my nt oz pmp kiplbmod e m d dn
fizml pr ¢-¢n daha asan yoxlanéla bilbn kompakt

Mp sl mmzhal éa@am¢gnt opzpm cpbki biindibp endo
TF(x) =u, () (e, (x)) +uf(e.(x)) k Dkl i ndp ol ur .

CX)m¢gntbozom cbobri nionx | aijruv pe |l m® gotnoilkm mipay kotné  oil
Uste st b dek(dyeyylhammakt énén hor bir n°qtosi Zi
yuxaréda geyd .2dodn ybuni zp blreloobredn2 toyin ol unmuk
akakedBompaktl éqg meyaréne al éréq:

Teorem 2.2. Tf(x) = uy(x) f(@1(x)) + u, () f(@.(x)) K DK | i nTSX) e lCEN
-pkili tip endmmoalfn&ani q whkaovtaodtionnmhmd lotsd erg -kin, a
hallardan biri mévcud olsun:

a)D g miy(x) =0, u(x)=0o0lursaondaxn ® gt bsi ni n memElyprx)pt raf
kprti °donilir;
b)D g D ruy(x) =0, wu,(x)+*0o0lursa, onda x*n° qt psm¢gmmyny bhraf énd:
o, () =e,(x)kprti ©°donilir:;
c)p g my(x) 0, uy(x)= 0, @,(x)# @.(x)olursa, onda,onda n® gt psi ni n m¢
Dt r afegmeae(x)voe,¥)=¢g(x)kpdrti °dbponilir ;
29
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d) b gpuy(x) =0, u(x)+0, @, (x)=¢,(x) v Duy(x) +u,(x) = 0 olursa, ondar

n°qtosinin mi¢wywseObkopafentddoni | ir;

€) DgDuy () #0, u(x)=0, @ (x)=¢,(x), u;(x)+u,(x)+0olursa,ondax
negtosinin mplyyesy) otexa erntdia® doni | i r .

Xésusi hal da, yuxaréda qeyd olunan m¢nét bzobpn
Ucinak aj edaké nbpticop dojrudur.

Teorem2.3ui Myf unksi yajsiepgn nivibaséenem:A)arAx)de] e
f: udhd -pkili endomorfizmlobori, o Suhkak &yé cyéad anee
bir komp &kompopehtaigin lyg(Y)bi rneqgtol i -/¢viB X0\GHAX)), y a
olur.

S(AX))=X=SHAX)) kbrtini °doAXepmghopozpo@Ch ( mp
cobrlori, el pcpo ovahiddiskpmihpPlksD rmpdtdo wnidmi n kb si | mi
m¢ntozom cobri ki MiD) dipsk/ i ¢ b orl X\BHAX) boixnb-)ox | u
ol duj uinGlginni k aswinvgpf wmk s i yas éqeghriviay BiAX)- dAX) &

f: udA -pkili endomor f Tearem2.8nink ok darhpa&kntdlae joéna e kv
kiSulddakeyeéecesr&s@kompakbi al t/j(¥)obrazeé soMpisodl ohsu

K
buradan poX-i Xooskiilmmpz i miiCkxg «®@rsénd moe faQHksiya
m¢ntozom cbobbrindbp yaratdejeée -bpkild. endomor fi
(el bcop dopbhR); [ 3]

Notice(Xmeht ozomfc oulfrdi mbp k!l i nT-pp koillain endomor
vaxt vb yalnez ouwWaxteylkanswkoddpatkokialitr (Y)ox ! uj
obrazérsoKpsdsi hal @))=Xdojgpu bXmlzamoalnio k o mpak:

ondaC(X)c bbr i ni fien-dmkmolrifi zmi, onda vb yaX-nEz on
kbpsil mpz i Xk kmpakit @ry@é¢qgnt pypo -evirbon sabit inik
Anal i ti k strukturalé m¢gntagam awérr-Ichbobsrohl@drre

hal edipsod ihal éndan x edyi Isik acspabnrd énri n( -digkim kopw)oji spoor | hit
sprhoddi ni n mpx)sTugg ki, AB"} k acro b ¥ d ] d-yoicil Ctkompleks

mg,stDvB”s='r|,ezr|:i(zir)3,zn)I'C”:a|zk|2<ltjvahid k¢erpsinin daxilir
I k=1 Yy

masdéan i sb kbsil mbpz funksiyalar én m¢entbzbm C |
bir n°qtobsi Zi r vkpa Jné°dgat kpés it eod rdeunj udnodjarnu, d uar :

Teorem 2.4. TF(x) = u, () fo(x)) + u, () fle(x)) k Dk | i ndibuakanyal ar
@, (i=12)0z06z2nb -evirmbl bor kairboboMmaEHe¢d@EDap kil i ti
endomorfizmi, onda vb yalhal&mdanbimnddacudkolsunp a kt d ér

1) @, ¢, = const;

2) @, = const @, #Fconst |g,(z)| <1 hpr u,Fl##0kDrtinin®gbybbori ¢

3) @, =const | @, #const, lg;(z2)I<1 hpr wWE#EOKDrti niz n°ddydmr i
dcun,

4) ¢, #+ const @, * const

a)c g bw (2) # @2 (=), le,(z)|=1,0onda,u,(z)=0;

b) ¢ g p@(z) = @,(2), le(z)I =1, 0onda, us(2) +us(z) =0 v D

-
= P

. (2)] 210 = e M+ (10 e )| —le M - e MI®
| |1 - [‘;’1 (v), @, (}’)Hz

olur, harada kiy — z olur.

0
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No vaXkonpakté plagplGX)emhxdiumdimm , f mmglai o
strukturalé cmohiromr habdeéendd diufliuaslk i mi b kgielyir i en
kompakt ola AXapbal i Tiukagt kikturaya mal Xk | m¢nt
Xkompakt -oxlujunun topwpol ojpikidor emdldpinkoir Xd rzomi o
i ni GaXe(AX)bok ol mayan - oxl| uj umalnt h-poaxihbaiipng n b |
t bsi r ¢(®)ErO,olury(buna tipik misal olarag(D) diskc orbi ni  g°stor mpk ol
X=D, §(AX)=pD=D\D,G=D). Onda kompaktl éq pgRdmmsipi
bi | avkasoavitim diskc b b r hal-endai agleyf bki | i endomor fi
meyaréné digprmamtadaodmkcshmrluknourdad é; mumi | pkdi |

Teorem2.5.chui,MA(x)V|jiCA(X)qursa, onda hbpmin funkA(X)ya VD
m¢entozomyan bt gegrdrivia TeAX)- AX),f: uG A - pki i endomc
onda vbD yalnéez Xhompakompakt deér bkiy kompakt b
sabit iymi ldasderh,omixi Sklaxmpdarnent Pmdboybn MYitGn n
olur.

NDt RB8Deorem25i n kbprtlori Xdbhagbl ndp kompghkt - o
A(X)m¢ nt b zbormi ndm  t b stiivial TeA¥)n AKe,§r udA - pki Inor endo
fizmi , onda vb yalneéez »insfihn° cktoorppelitGigsurg ki , be¢t ¢

Teorem 2.5B i mmixan verir ki, Kamovigin teoremini ¢coxolggl h a | - ¢n db ¢ mli
(el pcpo-ydobph2]):

NDtiC|:uf2J.n4<.siya/'siémiémak(a?éomentozom cobrindbp vy,
endomorfzm@vyg anal ti kdirlor ), onda v/o=conddil miekza ochdar
yadal(z)<1( Evkl i d nor ma¥wn° gooltori bgtegm dojrudur

Qeyd 22.0nu da qeyd e2H ki xmm,ki Teore@awomor fizmlor
m¢ DyyDXobbliaast énda daniyzilnge)rhiummnunksiyA(aXI)-Banaxsinf
modul |l areée tbokkil edon funksi yaleari rf pzZBas émallad :
fpzanén zirvop pAPXJalt pfr bz ansdéqit @if wzii eVD.mi Nbnsvoalro
sadpl ik ¢-¢DEEDIlagedbk mbhdAd) colralsitastre veon da

hol omor f ol dngapvaon mas@nd a i sSD kbpsil mpz funk:
AEHol(D)el o nor mal & ADprnzia ©°ozl ¢snudnp RAfD3-Bahax snédalu ofson,

har ado{R)ef, pz Dod | asaéadpalopol ogiya il pholomorc hi z
funksiyalar fpbzasédeéer ( plAEHOI{DP akxii,| boil zmahspém kdbr

AydendgA)=8(AD)bporabbor!l iyiHolfD)f o zas e Montel f bz
(hpor bir mbphdud -oxluq nisbi kompakt deérA), on
Banax modulu mdai ntksri ytisré i Dn rwo li xkmao ryfariini kasén

-pkili endomorfizmlbor kompaktdeéerl ar.
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ABSTRACT
Dashgin Seyidov, Aydin Shahbazov

Let X be acompact metric space and @(X)denote the space of all continuous complex
valued functions defined oX equipped with the supremum norm. L&t A(X) be a uniformly
closed subspace ofC(X). We will consider the operatorsT:A- C(X)of the form
T:f: ulf A, whereul C(X) is a fixed function ang : X - X is a selfmapping oX which
is continuous on the support of function i.e., on the open sﬁ(u):{xl' X :u(x), 0. The

operators of these forms are called the weighted composition operators induced by the @unction
(the weighte function) and by selfmapping. In this paperwe firsty, investigate the compactness

conditions of the operato of weighted composition type of the form
T,:A(X)- C(X),f: 3 uCr A, in general case, whem(X) has no any special structure,
i=1
where everyu i C(X) is a fixed function and every, : X - X is a selfmapping oX , which is
continuous on the support of function, i.e., on the open seS(q):{xi X:ui(x), G (in
particular, we can choose the functiapsand the selfmappingg, such that, the operatdr may
be acting in A(X), ie., T,:AX)- A(X)); further we give compactness criterion for
endmorphisms of weighted type é(]X) when A(X) has an algebraic strucauand we give some

applications(i.e., we receive compactness criterion for endomorphisms of weighted type) on
concrete algeras which, especially on the algebras with analytically structure reduced ity eas
verifiable constructive compactness criterion for the weighted type endomorphisms.

trydfr
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sSdzt Y4 or j: MztOO @ydO@Is sk, O0LtmMistkz IsktcO, d@sdetsS tod Ml

R dzls § dzemdg®dzts ff Is d 4 Iso J teHESIS§ dz' dets?2 L dzj S Istetsdzd €
st dzj Clstetsdzd S, OS kMt dzj Slstetsdzed ¢ d d Is. . ek
StsdeC B dzj detsydzr » fsdkkftesosHddCtsor 7 MsjHJdz] dzd 2
I OLOBESISS O d2Oz ydz' n f tsdpasjodzdly | nlsidsaigssA]  § dzj des € Iste
MtezClskzter.) &zQE B Isjrndesdzsedyd MSdad3 tOLCBp SIsSC O
delzgr  f sdzlz f tots antdsHOZfSE s tsL disy dz" 3 Mdzd L d Is GOBOtdls
Bsh detsmylss L dzj 3 delstseo d3d Ctets4 dzj Clstetsded € (.

w5 j Hddzj ded W3 lez ot s Odzdzd L z6 M d j MW o MiksPdIskzts
dzwhd j  Lsdp@yddzr 2 ddzlsjtei Hdzw fteOCIsd uSiEtstsss fas d e
5B d&zOMIsd, Ukt d Utedasﬁmmgdz@mﬂﬂmlﬁdﬁw@dzmdzbdzf' fr
oLOdBBHj2Mlsadw: 10 da thdse Bkl tsa] sl dztfipls dz
BOt! jteMistglz CIskzter d ftod d3gd daw § d3" J ) h  stgd 84 s dzts
dzj f sdzv tcd L s Odzdzse s L dzkyj dedvwl]e o dHj BOt! jtetse Z

vsds dJ  Quiapeldsldd "o dzwslsmw fjtmfjClsdods &3 BOIJ o
ftcedetstcOr BGYlssi dzj ¢ IsGuivSaEE)d . Mt LOH O dztsotg ] 5B 6 OL B89 O

Ldzgjtecdd, 1 WWjClkdodesfl! Cwlbtster s HuhmsdeOjl 1
CulnSe/CdS € OS¢ fRI0OL @k Mgls BOotOL BjtcO L jtoj dz. | B
ks, ybt MbttzClktedsr j ROwLOSIK,jtdmisdgd bptes & itz

d3d§tgtsid24£tslsjtdas;daou(+‘diBls dr ttOBtsydy §OttOdj Ister d + W
1 st ssd@Bz dMmMmdzj Hise Odzd | 2 ) dztsth df 2 dztsiE s tefigz 16 © @ Azdz| \dzt
Oltsd@ddzs? MistezCiztets?2 HtojHMsSOodzw jIsffw LOHOYJ 2 OCIs
RMMdzj Hse Oded W a3 MlstekzSIskzter Ho t52 dats ¢ tCulnBjy{udgd) dzd H O

EHjdjds HeMsOsyds &dscs oddkOddy. [HKOCE
f tojldhdg Mlse j dedzts toj dzls ¢ jRdets st OWf W j ME I3t j dzj o fMmJ
LYWiSkdodts mMytsd LisoOdy HA&Y EilsOdssoe dzj dzgdu o Oy
kit MojHddj ddY o LOsadfmddshlsd s bkhdssd2 d=n

©OYyqdsdOd dr ddzj @ bizs s oy d uj Mehd T o ¢ st & Usjeissdzfias
stz C s itz Hso Oded 2, o Ghdse) Ctlkster & S oGy @Y 1
B EsOd desEts K O©OCIs) 80, of d sidzdg .dddd Y &GH.B | Hdzsd tofls O
I dOfmlsswh jd ©OLHjd] ftdosHWisMY tjLbd kOl
f dzj RBAS(U)M oL dzd ydes? MBSzttt ?2 .
[sdzdydlsj d dts? sihte jCdddR gl ¢ o sl azd g fzd Bl H ol
MsjHddzsj ded?2 FdBd Widis s> o dzsfptffy  Hdzsy dzOW 5 Mo s

gL di3j dzydoa OV ftsH otLHj2Msadjds tcOL dzdyder » WOC kst
wodwist ipw ftedyddets? BOL o OdedWw dgj MStsdz! €5 tsilsdzd
Wsteds d Mtsmistswdzd?2, CosGlstcr g ibtetzlsts dglzd geliiste asOdzj s,

[sMs HO MisOdztsoa dlsfimw tyjodHdets?2 Yj dz2 HOdzdets?2 o
BedsCted MisOdzdzd yd MEdr Hdzj desC  EMlsOdese dzj dadky o s

& 5 WoL, dzj 5B O Y j dzdz’ & o cOEE Rikd Su fisls Gdds syddjn
BtGCfJ dzls O \pfssdisodztss § dzd 2, Mizh § g f)ls Ozdzd Y@ g l3d -t j M j I
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fEdsHOB] ©j"jksS, 1§dkOSmdOd dts dzOwLOMsOs h o fw
sj ez o H 59, Istets? dzr & Culfifis (wigd dz) ozt dzj dad{inls Egdzso d 2 &
BsdsSedmMsOddd yj MSdn Mesjse, O OSCy] SyjdSo flsj

fruvdlr ruegfrrdloéorRrRC
1 2Odedy d kdsjdzdi EkftcOse dzwls! ftesyj MMOoRd Wt
mMeemMstzSsktcO®Rd d o Ctodej yztfGssdlsc zo i ©ftedzts 51 e
fMsslse jlsiso ks h dd3d MbstekzSlskteds d&3d WL dy Jmcq@q f) o

gL d3j dgvv 9o dgzy desdz dzOf tcOo dzj dzd ( .

g dzj Hise Ols j dz' dats, Bsy dets sy dHOIs Ylsts tej " Jdedd
C tsdzC to j Is dats sftcd HJ dzv Ist T Cldifdzts af devts y jlshy fifitsiets dztsB dapiB & Is
CulnSjo(u 4), dzj sBrBHd®BSE HEY dJLEBItsodzj dedw tcOL dzd ydz'
f OBAMOBd, O IOCYH] odkRsyjls EZlstsyds dds dzj Cslstster R
HOdzdzse s sz g B def ey scfHdzd 3 dL shdesedzr 7 L
Mtsotcj d3j dzdets? WL dCd o jteHsSEB Isj dzO WwWo dzv sHigffw  d3j
tcOC Yy tsidz d Mdzj Hise Odzed?2, HOBNMNdj oL ddsy detsfyls - dzj § ts
tEOdd™ d dLEyjddy KOCHA OfkBHHj s  totshls oS dat
LfdlsOCmMdOd desy tsBtOL s Odedjy Mmdztsj o, o tsL dzdsSzdetse j dz
' n WOL Mt Mo tenf jtedsH OB |

Csuwl[tRrRI[1U

1 Odzd OfMmdstsistej dz o s tetsfy CWtkie Bifitc s dfOiEgHY | dzft) €43 @
BBtGG)LIZ“th:fr] dZzO0 ftsHdzsy O dL Mo jydnm Me sdzts o
ZOR BHWhH R MW ftod tcOL df] ydz' 1= Oolg inRYdj tcdfistz BOE dzd[fm C
Csddud MEdrnt OflEOWgd] &ixHE dhissyded ¢ OdId7 figds. § dzts
U] BfcOlkztc® fsHAEZtYSCd ko jddydes OdzOMm: M hOetsd 50 ¢
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