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nuisnep anad isnarusa malad aguj kusamret  . nagnarugneP   isnarusa atresep halmuj

raseb adapek huragnepreb naka nuisnep anad   raulek gnaulep nad nahatreb gnaulep

.atresep irad  sak iagabreb adA gnay su  nagnarugnep nakbabeynem  ,idajret uti  

nep nagnarug   tubesid susak utas helo naktabikaid gnay isnarusa habasan  elgnis

tnemerced nakgnades ,  nep babeynep nagnarug   tubesid susak utas irad hibel gnay

tnemerced elpitlum . ep naklasiM nagnarug   isnarusa habasan   aisuid nuisnep niales

ada lamron  agit  ak  utiay sus ainud laggninem atresep susak   nenamrep tacac ,  nad

lawa nuisnep  susak nagned tubesid tubesret lah , tnemerced elpitlum .  naklasiM

 

𝑥 

p aisu halada sam atrese nagnarugnep utkaw nad isnarusa ku   nakapurem gnay  

nakisatonid  nagned  

 

𝑇(

 

𝑥)

 

=

 

𝑇  anamid utkaw utiay

 

𝑥  .isnarusa irad raulek

 ayntujnaleS id  tapadret awhab nakismusa

 

𝑚 nagnarugnep babeynep susak  

 alup nakirebiD .habasan

 

𝐽(

 

𝑥)

 

=

 

𝑗 nakapurem gnay  susak -  babeynep susak

nagnarugnep  habasan   anamid

 

𝑗

 

=

 

1

 

,

 

2

 

,

 

…

 

,

 

𝑚. 

lasiM  nak  

 

𝑓

 

𝑇(

 

𝑥)

 

,

 

𝐽(

 

𝑥)(

 

𝑡

 

,

 

𝑗)  nagnubag gnaulep isubirtsid isgnuf nakkujnunem

 irad

 

𝑇(

 

𝑥)  nad

 

𝐽(

 

𝑥)  nakanugid tapad ini gnaulep isubirtsid isgnuf irad nagnubaG .

naidajek irad gnaulep gnutihgnem kutnu -  helo nakrabmagid gnay naidajek

 

𝑇(

 

𝑥) 



 
 

II -5 
 

 nad

 

𝐽(

 

𝑥)

 

.  turuneM  naniF ( 1102  raulek gnauleP )  susak kutnu tnemerced elpitlum  

nagned nakisinifedid : 

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑗

 

= �

 

𝑓

 

𝑇(

 

𝑥)

 

,

 

𝐽(

 

𝑥)(

 

𝑠

 

,

 

𝑗)

 

𝑠𝑑

 

𝑡

 

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (

 

2

 

.

 

6) 

srewoB turunem naidumeK  .kkd  1(  nakrasadreb )799 P .2( naamasre 6  akam )

 latot  raulek gnaulep  atresep bes nakataynid isnarusa a :tukireb iag  

                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑇

 

= ∑ ∫

 

𝑓

 

𝑇(

 

𝑥)

 

,

 

𝐽(

 

𝑥)(

 

𝑠

 

,

 

𝑗)

 

𝑠𝑑

 

𝑡

 

0

 

 

 

𝑚

 

𝑗

 

=

 

1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

 

2

 

.

 

7

 

) 

S  nakisutitbu P aamasre .2( n 6 ek )   malad P .2( naamasre 7  helorepid akam ,)

 susak nakrasadreb raulek gnaulep nagned latot raulek nagnubuh

 

𝑗  iagabes halada

:tukireb  

      

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑇

 

= ∑ ∫

 

𝑓

 

𝑇(

 

𝑥)

 

,

 

𝐽(

 

𝑥)(

 

𝑠

 

,

 

𝑗)

 

𝑠𝑑

 

𝑡

 

0

 

 

 

𝑚

 

𝑗

 

=

 

1  

                                                              

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑇

 

 

 

= ∑

 

 

 

𝑚

 

𝑗

 

=

 

1  

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑗

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

 

2

 

.

 

8

 

) 

B turuneM rewo .kkd s  nahatreb gnaulep )7991(   susak kutnu latot  elpitlum

tnemerced   nagned nakataynid tapad P tukireb naamasre : 

 

 

 

𝑡

 

𝑝

 

𝑥

 

𝑇

 

=

 

1

 

−

 

 

 

  

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑇

 

 

 

 

 

 

 

 

 

 

 

                                                 )9.2(  

S tbu  nakisuti P .2( naamasre 8 ek )  P 9.2( naamasre  latot nahatreb gnaulep akam )

bes halada a :tukireb iag  

 

 

 

𝑡

 

𝑝

 

𝑥

 

𝑇

 

=

 

1

 

−

 

  

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑇

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

𝑡

 

𝑝

 

𝑥

 

𝑇

 

=

 

1

 

− ∑

 

 

 

𝑚

 

𝑗

 

=

 

1  

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑗

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (

 

2

 

.

 

01 ) 

P  susak kutnu raulek gnaule  tnemerced elgnis  nad tnemerced elpitlum  nepid  ihurag

atilatrom natapecep helo .  

 atilatrom natapecrep )7991( .kkd srewoB turuneM  susak kutnu

 

𝑗  nakataynid

nagned

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

𝜇

 

𝑥
(

 

𝑗)(

 

𝑡)

 

=

 

𝑓

 

𝑇(

 

𝑥)

 

,

 

𝐽(

 

𝑥)(

 

𝑡

 

,

 

𝑗)

 

 

 

𝑡

 

𝑝

 

𝑥

 

𝑇

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

 

2

 

.

 

11

 

) 

 nakrasadreB P naamasre  .2( 6  susak kutnu atilatrom natapecrep )

 

𝑗

 

 d  naksilutid tapa

:tukireb iagabes  

 

 

 

𝜇

 

𝑥

 

(

 

𝑗

 

)(

 

𝑡)

 

=

 

1

 

 

 

 

 

𝑡

 

𝑝

 

𝑥

 

𝑇

 

𝑑

 

𝑡𝑑

 

 

 

 

 

 

 

𝑡

 

𝑞

 

𝑥

 

𝑗

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

 

2

 

.

 

21

 

) 

 



 
 

II -6 
 

P rom natapecre utiay susak aumes kutnu latot atilat : 

 

𝜇

 

𝑥

 

(

 

𝑇

 

)(

 

𝑡)

 

=

 

1

 

 

 

 

 

𝑡

 

𝑝

 

𝑥

 

𝑇

 

𝑑

 

𝑡𝑑

 

 

 

𝑡

 

𝑞

 

𝑥

 

(

 

𝑇

 

)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

 

2

 

.

 

31

 

) 

 nakrasadreB P 1.2( naamasre 1 alup tapadid ) :  
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 turuneM  kkd srewoB . )7991(   nakrasadreb P .2( naamasre 6  nad ) P 1.2( naamasre 4  )

 susak kutnu  raulek gnaulep tnemerced elgnis  nagned naksilut id tapad : 
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0[ utkaw lavretni adap ,  susak kutnu  raulek gnaulep ]1 tnemerced elgnis  idajnem : 
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 aisureb gnay isnarusa atresep kutnu nahatreb gnaulep
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1  nuhat

 susak kutnu tnemerced elgnis  nagned nakataynid : 
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 isnarusa atresep irad raulek gnaulep nagned nahatreb gnaulep aratna nagnubuH

 susak kutnu tnemerced elgnis  utiay : 
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s  susak nagned nahatreb gnaulep nad latot nahatreb gnaulep nagnubuh ayntujnale

tnemerced elgnis  uhreb gnay ub atilatrom natapecrep nagned nagn  utiay : 
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 susak kutnu raulek nad nahatreb gnaulep haleteS tnemerced elgnis  ,

 susak kutnu raulek gnaulep nad nahatreb gnaulep nakutnetid ayntujnales  elpitlum

tnemerced  .  awhab nakataynem )7991( .kkd srewoB turuneM  kutnu raulek gnauleP

 susak tnemerced elpitlum  :tukireb iagabes halada  
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 utkaw lavretni kutnu  susak kutnu raulek gnaulep ]1,0[ tnemerced elpitlum  

idajnem : 
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4.2  magareS ismusA  u  susaK kutn tnemerceD elpitluM   

 raulek gnaulep awhab nakataynem gnay ismusa halada magares ismusA

 .amas uti utkaw paitesid isnarusa atresep kutnu kciD turuneM  )9002( nos  gnaulep

 aisureb gnay gnaroeses irad raulek
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5.2  agnuB takgniT  

  aratna nagnidnabreP .gnau namajnip sata asaj nalabmi nakapurem agnuB

 gnay agnub  .agnub takgnit tubesid nakisatsevnid gnay kokop nagned helorepid

 nagned nakisatonid agnub takgniT

 

𝑖

 

. P  nakanugid gnay agnub takgnit ini naitilene

 agnub takgnit nakapurem kumejam agnub takgniT .kumejam agnub takgnit halada

ay ladom nakrasadreb gnutihid gnay  ,alakreb araces agnub nagned habmatid gn
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gnay ladom naidumek  b nagned nakhabmatid halet agnu   nakagnub id tubesret

 .ilabmek   nakapurem kumejam agnub takgnit )9002( ecitS turunem aratnemeS

 ek nakhabmatid utnetret edoirep utas kutnu amiretid gnay agnub halmuj  halmuj

 gnutihid ayntukireb edoirep kutnu agnub ,ayntukireb edoirep kutnu kokop

.agnub isalumuka nad kokop halmuj kusamret gnay urab gnay halmuj nakrasadreb  

 nalupmisek libmaid tapad naikimed nagneD  awhab b  gnutihid kumejam agnu

ladom halmuj nakrasadreb   uata .ulal gnay agnub nagned kokop halmuj  

   utaus nakisinifedid kumejam agnub malad )9002( noskciD turuneM

 nagned nakisatonid gnay noksid rotkaf nagned tubesid gnay isgnuf

 

𝑣 s  iagabe
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:anamid  

 

𝑣 noksid rotkaF :  

 

𝑖 agnub takgniT :  

 

6.2   A  satiun  

 )7991( nidurdaB turuneM a  halada satiun  gnay narayabmep natetner

lavretni adap nakrayabid -  imerP .amas gnay utkaw lavretni  nasanulep ,nuisnep

 ,narusgna nailebmep malad nalicic narayabmep ,awes narayabmep ,kitopih

yabmep a  nakapurem halaynah nuisnep gnau narayabmep nad ,isagilbo agnub nar

oc n  .satiuna irad hot   aud idajnem igabid satiuna aynnarayabmep nakrasadreB

utiay   nakukalid gnay satiuna halada lawa satiunA .rihka satiuna nad lawa satiuna

 nakukalid gnay gnay satiuna halada rihka satiuna nakgnades ,edoirep lawaid

.edoirep rihkaid  

 na utiay aud idajnem nakadebid satiuna aynsinej nakrasadreB  itsap satiu

 satiuna naad dih  araces nakrayabid gnay satiuna utaus nakapurem itsap satiunA .pu

 nad pudih gnaulep nakitahrepmem apnat utnetret utkaw akgnaj malad alakreb

 aynnarayabmep gnay satiuna halada pudih satiunA .gnaroeses laggninem

eses aynlaggninem nad pudih gnutnagret nakukalid ro  uti pudih satiunA .gna

utiay naigab aud idajnem nakadebid iridnes   nad pudih rumues pudih satiuna
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 nakapurem pudih rumues pudih satiunA .akgnajreb uata aratnemes pudih satiuna

 naka narayabmep uata gnuggnatret is pudih gnajnapes ukalreb gnay pudih satiuna

t  uata aratnemes pudih satiuna nakgnades ,laggninem gnuggnatret akij itnehre

   .utnetret utkaw akgnaj aggnih ukalreb aynah narayabmep halada akgnajreb  

alupmisek kiratid tapad sataid nasalejnep nakrasadreB n a awhab  satiun

yabmep utaus halada pudih rumues lawa ara edoirep lawaid nakukalid gnay n   gnay

 gnuggnatret alibapa itnehret narayabmep ,gnuggnatret is pudih gnajnapes ukalreb

uragnepid pudih rumues lawa satiunA .laggninem  nad nahatreb gnaulep helo ih

.noksid rotkaf   

3991( imatuF turuneM  susak kutnu pudih rumues lawa satiuna )  elpitlum

tnemerced  nagned nakataynid : 
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𝑥 pudih rumues lawa satiunA :   aisu kutnu

 

𝑥 nuhat  

 

𝜔 U : mumiskam ais  isnarusa atresep  
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 P : pudih gnaule  isnarusa atresep latot   aisureb gnay nuisnep anad

 

𝑥  nuhat  

    aisu adap aggnih pudih nahatreb nad
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𝑡 nuhat . 

 

7.2   edoteM tsoC etagerggA   

 edoteM tsoc etagergga   nakapurem  edotem  gnay nagnutihrep  ayn

 utiay utnetret kitsiretkarak naamasrep nagned nakkopmolegnep nakrasadreb

 gnutnagret rayabid surah gnay imerp uata aynlamron narui takgnit nakkujnunem

 gnay ,utnetret utkaw adap airautka nabijawek naayaibmep takgnit adap

fnam ialin nakkujnunem  nagned iapmas ulal gnay asaj nakrasadreb nuisnep taa

nakutnetid halet gnay utkaw   .)4991 ,imatuF(  ini edoteM aguj   helo ihuragnepid

 nuisnep aisu nad nuisnep anad isnarusa atresep irad ijag nakianek takgnit ismusa

 .naahasurep helo nakpatetid gnay lamron ihreP nagnut   anad isnarusa imerp
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 edotem nakrasadreb nuisnep tsoc etagergga   aynraseb gnutihid uluhad hibelret

.nuisnep taafnam gnarakes ialin aynraseb nad nuisnep taafnam ialin  

 atresep helo amiretid gnay gnau aynraseb halada nuisnep taafnam ialiN

anad isnarusa  lamron nuisnep asam aisu ikusamem haletes nuisnep  malad anamid ,

isnarusa atresep irad ijag aynraseb helo ihuragnepid aynagnutihrep  . M  edote

tsoc etagergga   nagned takgninem naka nuhat paites helorepid gnay ijag raseb

akianek takgniT .natsnok tafisreb gnay ijag nakianek takgnit  ini ijag n

am agnub nakanuggnem  nakapurem ayntukireb edoirep adap ijag raseb nad kumej

gnay agnub nagned habmatid aynmulebes ijag raseb   uata nawayrak helo helorepid

.lamron nuisnep anad isnarusa atresep  )4991( imatuF turuneM   ijag raseb  atresep

 aisu taas nuisnep anad isnarusa

 

𝑥  nuhat kutnu  

 

𝑡  nuhat ayntujnales   iagabes halada

:tukireb  

 

𝑐

 

𝑥

 

+

 

𝑡

 

=

 

𝑐

 

𝑥(

 

1

 

+

 

𝑧)

 

𝑡

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(

 

2

 

.

 

52

 

) 

:anamid  

 

𝑐

 

𝑥

 

+

 

𝑡  :  latoT  aisu taas nuisnep anad isnarusa atresep ijag

 

𝑥  nuhat kutnu  

 

𝑡  nuhat

ayntujnales  

 

𝑐

 

𝑥  latoT :  aisu taas nuisnep anad isnarusa atresep ijag

 

𝑥  nuhat  

 

𝑧 : T  naahasurep nakirebid gnay aynnuhat paites ijag nakianek takgni  

 M  edote tsoc etagergga    raseb  taafnam   atresep amiretid gnay nuisnep

 irad helorepid nuisnep anad aynraseB .ijag aynraseb helo ihuragnepid isnarusa

  mulebes nuhates taas adap rihkaret ijag  nagned nakilakid nuisnep aisu ikusamem

 ajrek asam amales utnetret agnub takgnit ayrak isnarusa atresep uata naw . B  rase

 edotem nakanuggnem nagned nuisnep anad isnarusa kutnu nuisnep taafnam ialin
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lamron nuisnep asam aisu ikusamem mulebes nuhat  

 naktapadnem haleteS  tik akam nuisnep taafnam ialin a pad a  nakutnenem t

rakes ialin a  aynraseb halada nuisnep gnarakes taafnam ialiN .nuisnep taafnam gn

 uata nawayrak adapek nakrayabid naka gnay nuisnep taafnam gnarakes ialin

sep  gnay nuisnep anad isnarusa atre  nagned naklobmisid
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𝑥 N :   nuisnep taafnam gnarakes iali  aisu id atresep

 

𝑥 nuhat  
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 iuhategnem haleteS  ialin aynraseb nad nuisnep taafnam ialin aynraseb

 .nakutnetid tapad nuisnep anad isnarusa imerp akaM .nuisnep taafnam gnarakes

 gnay imerp aynraseb naklasiM  surah   anad isnarusa atresep helo nakrayabid

 nuisnep  aisu id

 

𝑥  nagned naklobmisid gnay
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