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II BAB  

IROET NASADNAL  

 

1.2  tairavitluM ataD  

  nagnubuhreb tairavitlum edotem uata tairavitlum sisilana ,mumu araceS

edotem nagned - sreb araces gnay kitsitats edotem ama -  nakukalem )natlumis( amas

na  asib ,idaJ .gnaro uata kejbo paites adap lebairav aud irad hibel padahret sisila

 itrepes( tairavinu sisilana irad nasaulrep nakapurem tairavitlum sisilana nakatakid

 iju  t .)anahredes iserger nad isalerok itrepes( tairavib uata )   

  vitlum sisilana ini taaS  ,umli gnadib malad nakanugid kaynab ialum taira

utas’ idajnem aynuluhad gnay tairavib nad tairavinu kitsitats sisilana ipakgnelem -

 sisilana ,gnatadnem asamid nakhaB .atad sisilana malad fitanretla ’aynutas

gnep narep nakitnaggnem naka nakitsapid tairavitlum  sisilana irad atad nahalo

 .latot araces aynnakitnaggnem tapad kadit nupualaw ,tairavib nad tairavinu

 kitsitats uti apa tapet araces nakitragnem hadum kadit ,naikimed numaN

.)0102 ,higgniS( tairavitlum  

  alupmisek libmaid tapad sataid naitregnep nakrasadreB  atad awhab n

 tahilid asib gnay lebairav kaynab irad iridret gnay atad halada tairavitlum

.aynlebairav aratna nagnubuh nad huragnep  

 

2.2  lepmaS nalibmagneP kinkeT  

 bes libmaid gnay isalupop irad naigabes halada lepmaS aga  nad atad rebmus i

 kinket macam aud adA .)0102 ,nawudiR( isalupop hurules ilikawem tapad

 :utiay nakukalid mumu gnay naitilenep malad lepmas nalibmagnep  yilibaborp

 gnilpmas  nad .gnilpmas ytilibaborpnon  

.a  gnilpmaS ytilibaborP  

  iaynupmem ,isalupop tinu paites ,modnar araces lepmas nalibmagnep adaP

 nemele akij aynitrA .lepmas iagabes libmaid kutnu amas gnay natapmesek

 paites akam ,52 halada lepmas nakidajid naka gnay nad 001 ada aynisalupop

52 nanikgnumek iaynupmem tubesret nemele  idajnem hilipid asib kutnu 001/

 inI .nikgnum licekes ,licekrepid tapad nahilimep ,modnar arac nagneD .lepmas
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 .fitatneserper gnay lepmas naktapadnem kutnu ahasu utas halas nakapurem

 nagned lepmas nalibmagnep nagnutnueK  gnilpmas ytilibaborp  iagabes halada

eb :tukir  

.1  .nakutnetid tapad lepmas padahret naayacrepek tajareD  

.2   tapad ,lepmas kitsitats nagned isalupop retemarap nariskanep adeB

.nakarikrepid  

.3  .kitsitats araces gnutihid tapad libmaid naka gnay lepmas raseB  

gnilpmas ytilibaborP  lep nakirebmem kutnu nakanugid  amas gnay gnau

 gnaY .naitilenep lepmas idajnem hilipid naka gnay isalupop atoggna paites adap

 malad ek gnologret gnilpmas ytilaborp  :tukireb iagabes  

.1  gnilpmaS modnaR elpmiS  

 arac nagned lepmas nalibmagneP gnilpmas modnar elpmis   apnat nakanugid

 nakukallid ini laH .isalupop atoggna malad ada gnay natakgnit nakitahrepmem

.)negomoh( sinejes paggnaid isalupop atoggna alib  

.2  gnilpmaS modnaR defitartS  etanoitroporP  

gnilpmas modnar  defitarts  etanoitroporP   lepmas nalibmagnep nakapurem

d  .aynlanoisroporp turunem atartsreb nad kaca araces isalupop atoggna ira

.)negoreteh( sinejes kat isalupop atoggna alibapa nakanugiD  

.3  gnilpmaS modnaR defitartS  etanoitroporpisiD  

 gnilpmas modnar defitarts  etanoitroporpisiD   lepmas nalibmagnep nakapurem

irad   isalupop halmuj nagned gnidnabes kadit amas aynhalmuj atarts paites

 ini lepmas nalibmagnep kinkeT .atarts paites id lepmas isroporp nagned

.)negoreteh( sinejes kat isalupop atoggna alibapa nakanugid  

.4  gnilpmaS retsulC  

s padahret nakukalid lepmas nalibmagneP  gnilpmas anamid ,tinu gnilpma

 malad id )udividni( meti paiT .)retsulc( kopmolek utas irad iridret ayntinu

 alib iakapid ini araC .lepmas iagabes libmaid naka hilipret gnay kopmolek

kopmolek malad igabid tapad isalupop -  gnay kitsiretkarak paites nad kopmolek

 narabmag itilenem nigni aynlasiM .kopmolek paites malad ada irajalepid

rekep nad nakididnep ,ukus ,rumu( kitsiretkarak  KF awsisaham aut gnaro )naaj

UAIR AKSUS NIU KETNIAS  d/s I( takgnit 6 malad igabid KF awsisahaM .
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akgnit utas halas modnar araces hiliP .)IV  .)II takgnit lasim( t  aut gnaro akaM

.)retsulc( lepmas iagabes libmaid II takgnit adap adareb gnay awsisaham aumes  

.5  ( takgnitreb lepmaS gnilpmaS egatS itluM ) 

 sesorp anamid gnilpmas kinket edotem halada gnilpmas egats itluM

 nakukalid aynlepmas nalibmagnep  aud takgnitreb kiab ,takgnitreb araces

.hibel nupuam  

 iauseS .AMS dirum nadab iggnit nad nadab tareb itilenem nigni atik aynlasiM

 halada libmaid gnay lepmas halmuj akam ,nagnutihrep nad isidnok ±  .0002

:tukireb iagabes aynlepmas nalibmagnep rudesorp akaM  

)aisenodnI(  

 

isnivorP 72  

 

uaiR isnivorP  

 

itnareM netapubaK  

 

gnasgnaR natamaceK  

 

( AMS 3 adA ± )0002  

 naitilenep ayaib nad raseb tagnas isalupop halmuj alibapa nakanugid ini araC

.licek  

.b  gnilpmas ytilibaborP noN  

pisnirp nakuarihgnem kadit ini arac nagned lepmas nahilimeP -  pisnirp

ytilibaborp  aynah nakparahid gnay lisaH .modnar araces kadit lepmas nahilimeP .

 alib nakanugrepid ini araC .naadaek utaus gnatnet rasak narabmag nakapurem

mid aynlisah ,tikides tagnas ayaib araC .areges atni -  halada lanekid gnay arac

:tukireb iagabes  

 

 

.1  duskaM nagned lepmaS  )gnipmaS evisopruP(  
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  rasad sata aynah nakukalid  ini duskam nagned lepmas nalibmagneP

rusnu paggnagnem gnay ajas aynitilenep nagnabmitrep -  gnay rusnu

 ada halet ikadnehekid .libmaid naka gnay lepmas atoggna malad  

.2  ajagneS apnaT lepmaS  )gnilpmaS latnediccA(  

  .uluhad hibel nakanacnerid apnat ,ajas ayniadnaes rasad sata libmaid lepmaS

 gnay nagnabmitrep nakrasadreb kadit ikadnehek id gnay lepmas halmuj aguJ

awajgnuggnatrepid tapad  nalupmiseK .ajas naulrepek ihunemem lasa ,nakb

.ajas aratnemes nad rasak tafisreb helorepid gnay  

.3  hatajreB lepmaS  )gnilpmaS atouQ(  

  ,ajas itilenep nagnabmitrep nakrasadreb aynah lepmas nalibmagneP

ibel nakutnetid halet lepmas airetirk nad raseb inisid aynah  ,aynlasiM .uluhad h

ikal 05 naicnirep nagned gnaro 001 halmujreb libmaid naka gnay lepmas -  nad ikal

51 rumureb gnay naupmerep 05 -  itilenep ualak nakanugrepid ini araC .nuhat 04

.nakukalid naka naitilenep anamid haread isautis nad haread luteb lanegnem   

 

3.2  yneP renoisiuK narabe  

  adapek nakharesid naka gnay naaynatrep aparebeb nakapurem renoisiuK

 helo isi id tubesret naaynatreP .isamrofni utaus helorepmem kutnu nednopser

 surah itilenep ,uti anerak helO .itilenep kahip irad nautnab apnat nednopser

 taubmem upmam raneb gnay naaynatrep -  nakugarem kadit nad )dilav( salej raneb

 aboc iju nakukalid ulrep akam ,tubesret lah iradnihgnem kutnU .nednopser

naaynatrep tahilem kutnu naujutreb ini aboc ijU .renoisiuk -  kayal gnay naaynatrep

ala nupadA .renoisiuk malad taumid kutnu  dilav tahilem kutnu nakanugid gnay t

.satilibailer nad satidilav iju nakukal id akam naaynatrep utaus aynkadit  

.a  satidilaV  

   tajared narukugnep nakapurem satidilav ,fitatilauk naitilenep malaD

 nakkujnunem utiay ,naitilenep kejbo adap tapadret gnay atad aratna natapetek

 licekrepmem tapad aggnihes ,kiab nagned ajrekeb upmam tala utaus anam huajes

naitilenep lisah nahalasek takgnit  .  

   utauS tnemurtsni  :akij dilav nakataynid renoisiuk malad  
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.1   isarelok neisifeoK  tnemom  tcudorp .)9991 ,onoyigeos( 3,0  ihibelem  

.2   isarelok neisifeok akiJ   tnemom tcudorp  >

 

𝑟

 

𝑙𝑒𝑏𝑎𝑡

 

(

 

𝛼

 

;

 

𝑛

 

−

 

2

 

) .lepmas halmuj = n ,  

av ijugnem kutnu nakanugid tapad gnay sumuR  kinket nakanuggnem satidil

 isarelok  tnemom tcudorp :halada  

 

𝑟

 

=

 

 

 

𝑛

 

 

 

(∑

 

𝑌𝑋

 

)

 

−

 

𝑛

 

𝑖

 

=

 

1

 

(∑

 

𝑋

 

)

 

(∑

 

𝑌

 

)

 

𝑛

 

𝑖

 

=

 

1

 

𝑛

 

𝑖

 

=

 

1

�[

 

𝑛

 

 

 

(∑

 

𝑋

 

2

 

)

 

−

 

(∑

 

𝑋

 

𝑛

 

𝑖

 

=

 

1

 

)

 

2

 

𝑛

 

𝑖

 

=

 

1 ]�

 

𝑛(∑

 

𝑌

 

2

 

𝑛

 

𝑖

 

=

 

1 )

 

−

 

(∑

 

𝑌

 

)

 

𝑛

 

𝑖

 

=

 

1

 

2�
 

: nagnaretek  

 

𝑛

 

∶

 

 lepmas halmuJ  

 

𝑋

 

∶

 

  lebairav rokS  

 

𝑌

 

∶

 

  lebairav roks latoT   

.b   satilibaileR  

 satilibaileR  patet narukugnep lisah anam huajes iuhategnem kutnu halada

 nautnetek nagned hibel uata ilak aud narukugnep nakukalid alib apa ,netsisnok

 kinkeT .adebreb gnay utkaw malad numan  amas aynnednopser ,amas ruku tala

enep tnemurtsni utaus satilibailer narukugnep  gnay alaks irad gnutnagret naitil

kinkeT .nakanugid - :tukireb iagabes nial aratna aynkinket  

.1   nabawaj nahilip( hcabnorc aflA kinkeT )3≥  

.2  set kinkeT - )ilak aud naijugnep( seter  

.3  )2 aynah nabawaj nahilip(nworB namraepS kinkeT  

.4  K( nosdrahciR nad reduk kinkeT -  )02 R )2 aynah nabawaj nahilip(  

.5  K( nosdrahciR nad reduk kinkeT - )2 aynah nabawaj nahilip( )12 R  

 ,hcabnorC aflA kinket halada ini naitilenep adap nakanugid gnay kinkeT

 alaks kutnebreb  nednopser nakirebid gnay nabawaj akij nakanugid  ini kinket

1 itrepes - 1 ,3 -  ,5  1 atres -  .7  

:tukireb iagabes nabawaj nakirebmem nednopser aynlasiM  

.1  kiaB  3 =  

.2  gnadeS  2 =  



II -6 
 

.3   kuruB  1 =  

 nakanuggnem nagned  satilibailer nakatakid naitilenep tnemurtsni utauS

.6,0 > aynsatilibailer neisifeok alib ,ini kinket  

agned satilibailer naijugnep napahaT : hcabnorC aflA kinket n  

.a   naaynatrep ritub paites isnairav ialin nakutneneM  

 

𝜎

 

𝑖

 

2

 

=

 

 
∑

 

𝑋

 

𝑖

 

2

 

−

 

(∑

 

𝑋

 

𝑖

 

𝑛

 

𝑖

 

=

 

1

 

)

 

2

 

𝑛

 

𝑛

 

𝑖

 

=

 

1

 

𝑛
 

:nagnaretek  

 

𝜎

 

𝑖

 

2 : laos ritub pait snairav  

.b  latot snairav ialin nakutneneM  

 

𝜎

 

𝑡

 

2

 

=

 

 
∑

 

𝑋

 

2

 

−

 

(∑

 

𝑋

 

𝑛

 

𝑖

 

=

 

1

 

)

 

2

 

𝑛

 

𝑛

 

𝑖

 

=

 

1

 

𝑛
 

:nagnaretek  

 

𝜎

 

𝑖

 

2

 

∶  latot snariav  

.c  nemurtsni satilibailer nakutneneM  

 

𝑟

 

11

 

=

 

 �

 

𝑘

 

𝑘

 

−

 

1
� �

 

1

 

−
∑

 

𝜎

 

𝑏

 

2

 

𝑛

 

𝑖

 

=

 

1

 

𝜎

 

𝑡

 

2 � 

:nagnareteK  

∑

 

𝜎

 

𝑏

 

2

 

𝑛

 

𝑖

 

=

 

1  :   J airav halmu laos ritub s  

 

𝑘  :   naaynatrep ritub halmuJ  

 

𝑟

 

11   :   satilibailir neisifeoK  

 

4.2  kitsigoL isergeR   

 turuneM remsoH   nad wohsemeL   edotem halada kitsigol iserger )0002(

 habuep aratna nagnubuh nakispirksednem gnay akitsitats sisilana takiret   gnay

 alaksreb sabeb habuep hibel uata utas nagned hibel uata irogetak aud ikilimem

alad nakanugid gnay retemarap naagudneP .unitnok uata irogetak  iserger m

( mumiskam gnaulep halada kitsigol doohilekil mumixam r ledoM .)  kitsigol iserge

 lebairav nagned kitsigol iserger sata iridret takiret  .laimonitlum nad ,lanidro ,renib  

 kutnu nakanugid tapad gnay edotem utas halas nagned kitsigol iserger ledoM

racnem  lebairav nagnubuh i takiret   lanimon alaksreb( suomotohcid tafisreb gnay
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 lanimon alaks iaynupmem( suomohtocylop uata )irogetak aud nagned lanidro uata

 lebairav hibel uata utas nagned )irogetak aud irad hibel nagned lanidro uata sabeb  

 lebairav nad takiret  eb kirogetak uata uynitnok tafisr  turuneM .  nad remsoH

nid kitsigol iserger ledom irad kifiseps kutneB wohsemeL tukireb iagabes nakatay  :  

 

𝜋(

 

𝑥)

 

=

 

pxe

 

 

 

(

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

)

 

1

 

+

 

pxe

 

 

 

(

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

)
  

 tubesret naamasrep irad retemarap nakriskanem hadumrepmem kutnU

 nakukalid akam  naiaru ,kitsigol isamropsnart nakanuggnem nagned isamropsnart

: tukireb iagabes halada tubesret isamropsnart  

 

𝜋(

 

𝑥)

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)

 

1

 

+

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

{

 

𝜋(

 

𝑥)}{

 

1

 

+

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)}

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

{

 

𝜋(

 

𝑥)}

 

+ {

 

𝜋(

 

𝑥)

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)}

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

 

𝜋(

 

𝑥)

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)

 

−

 

𝜋(

 

𝑥)

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

 

𝜋(

 

𝑥)

 

=

 

{

 

1

 

−

 

𝜋(

 

𝑥)

 

}

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

 

𝜋(

 

𝑥)

 

1

 

−

 

𝜋(

 

𝑥)

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

 

𝑛𝑙 �

 

𝜋(

 

𝑥)

 

1

 

−

 

𝜋(

 

𝑥)�

 

=

 

𝑛𝑙

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

 

g

 

(

 

x

 

)

 

= (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥)  

d  nagne

 

g

 

(

 

x

 

) tigol kutneb nagned tubesid . 

 

.2 4 1.   kitsigoL isergeR laimonitluM  

laimonitlum kitsigol isergeR   nakapurem  lebairav anamid kitsigol iserger

takiret  tafisreb ayn suomotohcylop  ialin utiay  takiret lebairav  aud irad hibel ayn

irogetak  .  laimonitlum kitsigol isergeR   kutnu nakanugid  utas huragnep tahilem

ta  lebairav aparebeb ua sabeb  et  padahr  lebairav takiret   irad hibel ikilimem gnay

irogetak aud .  naklasiM

 

𝑃

 

(

 

𝑦

 

=

 

𝑗

 

|

 

𝑥   =  )

 

𝜋j(x 3 ,2 ,1 ,0 = j anamid ) k ,. . . , -  halada 1

imon habuep ledom malad nakanugid gnay lan  naamasrep halada ini tukireB .

 irogetak paites igab taraysreb gnaulep nakataynem kutnu nakanugid gnay mumu

( remsoH   nad wohsemeL  : )0002 ,  

 

𝑃(

 

𝑦

 

=

 

𝑗|

 

𝑥)

 

=

 

 

 

pxe �

 

g

 

j(

 

x)�

 

1

 

+∑

 

pxe �

 

g

 

k(

 

x)�

 

𝑚

 

−

 

1

 

𝑗

 

=

 

0
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: nagnareteK  

 

𝑃

 

(

 

𝑦

 

=

 

𝑗

 

|

 

𝑥  )    lebairav irad taraysreb gnaulep : takiret   adap lebairav  x 

 

 

𝜋j(x           )    lebairav kutnu kitsigol iserger naamasrep : takiret  j 

g  j (  x )         lebairav adap tigol isgnuf : takiret  2 ,1 ,0 = j nagned ,j  

g  k (  x )         lebairav adap tigol isgnuf : takiret  2 ,1 ,0 = k nagned ,k  

 agit ada naklasiM  takiret lebairav adap irogetak   ,0 edok irebid gnay )Y(

 kitsigol iserger kutnu taraysreb gnaulep isgnuf agit tapadret akam 2 ,1

 : halada rubesret taraysreb gnaulep kutnu tigol isgnuf ,ini laimonitlum  

 

𝑃

 

(

 

𝑦

 

=

 

0

 

|

 

𝑥  = )

 

𝜋0 ( x  = )

 

𝑒

 

𝑔

 

0(

 

𝑥)

 

𝑒

 

𝑔

 

0(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

1(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

2(

 

𝑥)  

    =

 

1

 

1

 

+

 

 

 

𝑒

 

𝑔

 

1(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

2(

 

𝑥)  

 

𝑃

 

(

 

𝑦

 

=

 

1

 

|

 

𝑥  = )

 

𝜋1 ( x  = )

 

𝑒

 

𝑔

 

1(

 

𝑥)

 

𝑒

 

𝑔

 

0(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

1(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

2(

 

𝑥)    

 

𝑃

 

(

 

𝑦

 

=

 

2

 

|

 

𝑥  = )

 

𝜋2 ( x  = )

 

𝑒

 

𝑔

 

2(

 

𝑥)

 

𝑒

 

𝑔

 

0(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

1(

 

𝑥)

 

+

 

 

 

𝑒

 

𝑔

 

2(

 

𝑥)     

g nagneD  0  satilibaborp ,0 = )x( takiret  

 

𝜋0  ,

 

𝜋1  ,

 

𝜋  2  nad ∑

 

𝜋

 

j

 

2

 

𝑗

 

=

 

0  1 =  (  ,remsoH )0002  

 naidumeK  ledom , tigol isamrofsnart nakukalid tigol isgnuf naktapadnem kutnu

 kutnu kitsigol iserger p halada sabeb lebairav  : 

 

𝜋(

 

𝑥)

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

1

 

+

 

𝛽

 

2

 

𝑥

 

2

 

+

 

𝛽

 

3

 

𝑥

 

3

 

+

 

⋯

 

+

 

𝑝𝑥𝑝𝛽 )

 

1

 

+

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

1

 

+

 

𝛽

 

2

 

𝑥

 

2

 

+

 

𝛽

 

3

 

𝑥

 

3

 

+

 

⋯

 

+

 

𝑝𝑥𝑝𝛽 )  

{

 

𝜋(

 

𝑥)}{

 

1

 

+

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

1

 

+

 

𝛽

 

2

 

𝑥

 

2

 

+

 

𝛽

 

3

 

𝑥

 

3

 

+

 

⋯

 

+

 

𝑝𝑥𝑝𝛽 )}

 

 

 

 

 

 

 

 

 

 

 

 

 

=

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

1

 

+

 

𝛽

 

2

 

𝑥

 

2

 

+

 

𝛽

 

3

 

𝑥

 

3

 

+

 

⋯

 

+

 

𝑝𝑥𝑝𝛽 )  

{

 

𝜋(

 

𝑥)}

 

+ {

 

𝜋(

 

𝑥)

 

pxe (

 

𝛽

 

0

 

+

 

𝛽

 

1

 

𝑥

 

1

 

+

 

𝛽

 

2
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