
II BAB  

IROET NASADNAL  

  
2.1 mertskE najuH haruC  

 sidnok halada mertske najuh haruC iggnit pukuc gnay najuh haruc i  uata  

atar irad hadner -  mertske najuh haruc ,raseb sirag araceS .aynlamron isidnok atar

 mertske najuh haruc idajnem nakadebid tapad rijnab naktabikagnem gnay hasab  

.nagnirekek kapmadreb gnay gnirek mertske najuh haruc nad  

 ialin nautneneP -  rurunem mertske ialin ezelleK nad lliG   tapad )3002(

:utiay arac aud nagned nakukalid  

1. ialin libmagnem nagneD -  aynlasim ,edoirep utaus malad mumiskam ialin

ialin irad sata natamagnep ,nanalub uata nauggnim -  iagabes paggnaid ini ialin

ialin - .mertske ialin  

2. ialin libmagnem nagneD - alin  gnabma uapmalem gnay i 𝜇  iagabes paggnaid

ialin - .mertske ialin  

 ilenep malaD  atad irad libmaid nuhatrep mumiskam najuh atad ,ini nait

 najuh atad uata nuhatrep mumiskam najuh naktapadnem kutnU .nairah najuh

 gnay atad tahilem nagned utiay tubesret mertske  atad adap mumiskam gnilap

.nuhatrep nairah najuh  

2.2 unitnoK kacA lebairaV  

 kutneb malad nakirebid tapad kadit unitnok kaca lebairav gnaulep narabeS

 unitnok kaca lebairav anerak lebat  halas tapet libmagnem kutnu lon gnaulepreb

ep narabes nupikseM .aynialin utas  asib kadit unitnok kaca lebairav irad gnaul

 kutneb malad nakataynid tapad ini narabes ipatet ,lebat kutneb malad nakirebid

lin isgnuf nakapurem uti sumuR .sumur ia -  unitnok kaca lebairav ialin 𝑋  aggnihes ,

.unitnok avruk utaus iagabes nakrabmagid tapad  

nad elopaW( 1.2 isinefeD  ,sreyM  )9891  𝑋  akij ,unitnok kaca lebairav nakatakid

 ikilimem kadit ipat satabret uata satabret kadit kaca lebairav irad lepmas gnaur

.itsap gnay ialin  
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2.3 satisneD isgnuF  

airav irad unitnok avruk helo nakrabmagid gnay gnaulep isgnuF  kaca leb

.gnaulep natadapek isgnuf uata satisned isgnuf tubesid aynasaib unitnok  

2.2 isinefeD  nad elopaW (  ) 9891 ,seryM   isgnuF 𝑓�𝑥�  natadapek isgnuf halada

 unitnok kaca lebairav irad gnaulep 𝑋  gnay ,satisned isgnuf tubesid aynasaib gnay ,

 laer nagnalib aumes nanupmih adap nakisinefedid 𝑅 :alib ,  

1. 𝑓(𝑥) � 0  aumes kutnu , 𝑥 ∈ 𝑅 

2. ∫ 𝑓(𝑥) 𝑥𝑑 � 1∞
−∞  

3. 𝑃(𝑎 � 𝑋 � 𝑏) � ∫ 𝑓(𝑥) 𝑥𝑑𝑏
𝑎                   )1.2(  

2.4 isubirtsiD isgnuF  

J  aki 𝐹(𝑥)  ,unitnok kaca lebairav irad fitalumuk isubirtsid isgnuf halada

 gnaulep satisned isgnuf akam 𝑓�𝑥�  irad 𝑋  irad nanurut halada 𝐹(𝑥). 

nad elopaW( 3.2 isinifeD  9891 ,seryM  )  lebairav fitalumuk isubirtsid isgnuF  irad

𝑋  iagabes nakisatonid 𝐹𝑥  iagabes nakisinifedid nad 𝐹𝑥(𝑥) � 𝑝�𝑋 � 𝑥�  kutnu

 hurules 𝑥  akiJ .laer gnay 𝑋 aggnihes naikimedes ,unitnok halada : 

𝐹𝑥(𝑥) � ∫ 𝑓(𝑡) 𝑡𝑑∞
−∞              )2.2(  

2.5 gnauleP isubirtsiD  

 gnaulep asilanagnem malad gnitnep naigab nakapurem gnaulep isubirtsiD

 utaus irad  nad naabocrep kitit irad idajret gnay nanikgnumek huruleS .nemirepske

 nanupmih nahurulesek araceS .tare gnay nagnubuh ikilimem ayngnaulep ialin

 gnay halini aynnanadap gnaulep ialin nad naabocrep kitit irad tururet nagnasap

.gnaulep isubirtid tubesid  

inefeD 4.2 is  nad elopaW(  9891 ,seryM )  isgnuF 𝑓�𝑥�  natadapek isgnuf halada

 unitnok kaca habuep gnaulep 𝑋  aumes nanupmih adap nakisinefedid gnay ,

 laer nagnalib 𝑅 :alib ,  

1. 𝑓(𝑥) � 0  aumes kutnu , 𝑥 ∈ 𝑅 

2. ∫ 𝑓(𝑥) 𝑥𝑑 � 1∞
−∞  

3. 𝑃(𝑎 � 𝑋 � 𝑏) � ∫ 𝑓(𝑥) 𝑥𝑑𝑏
𝑎           3.2( ) 
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2.6  naataR gnauleP isubirtsiD  

 utas halas nakapurem kaca habuep utaus irad naatar uata naparah ialiN

atar ialiN .gnitnepret gnay isalupop atad natasumep naruku -  naatar uata atar

 kaca habuep 𝑋  gnaulep isubirtsid naatar uata 𝑋  iagabes silutid nad 𝜇𝑥  uata 𝜇  .

i naataR  uata kitametam naparah ialin nagned nawaksitats arap helo aguj tubesid in

 kaca habuep naparah ialin 𝑋  nagned nakataynid nad 𝐸�𝑋� nad elopaW(   ,reyaM

.)9891  

5.2 isinefeD  nad elopaW (   )9891 ,reyaM  nakirebiD 𝑋  kaca lebairav halada

 gnaulep natadapek isgnuf nagned 𝑓�𝑋�  naatar uata naparah ialiN . 𝑋  halada

 :tukireb iagabes  

      𝜇 � 𝐸(𝑋) � ∑ 𝑓𝑥 �𝑥�𝑋∈𝑅𝑥  alib , 𝑋 tirksid                    4.2( ) 

𝜇 � 𝐸(𝑋) � ∫ 𝑓𝑥 (𝑥)𝑑�𝑥�∞
−∞  alib , 𝑋 unitnok         5.2( ) 

 gnay edoteM id nakiaruid   ialin uata naatar awhab nakkujnunem sata

 ialin pait nakilagnem nagned gnutihid tapad tirksid kaca habuep paites naparah

𝑥1, 𝑥2, … , 𝑥𝑛  kaca habuep irad 𝑋 gnaulep nagned   aynnanadap

𝑓(𝑥1), 𝑓�𝑥2�, … , 𝑓�𝑥𝑛� iB .aynlisah nakhalmujid naidumek nad  aynkaca habuep al

 utiay ,amas patet hisam aynrasad adap kitametam naparah ialin isinefed ,unitnok

tnaggnem nagned ( largetni nagned nahalmujnep i nad elopaW  .)9891 ,reyaM  

2.7 gnauleP isubirtsiD isnairaV  

 kaca habuep utaus naparah ialin uata naataR 𝑋  malad susuhk narep ikilimem

 isubirtsid kutneb ianegnem pukuc nagnaretek nakrabmaggnem anerak akitsitats

 kaca habuep utaus gnitnepret namagarek narukU .gnaulep 𝑋  nagned helorepid

 libmagnem 𝑔(𝑥) � �𝑥 � 𝜇�2  irebid akam akitsitats malad ayngnitnep anerak ,

aman   kaca habuep isnairav 𝑋  gnaulep isubirtsid isnairav uata 𝑋  nakataynid nad

 nagned 𝑟𝑎𝑉 �𝑋�  uata 𝜎𝑥
2  uata 𝜎2  ayntujnaleS . 𝑟𝑎𝑉 �𝑋�  kutnu nakanugid naka

 gnaulep isubirtsid irad isnairav nakataynem 𝑋 nad zciweduD(  .)8891 ,arsiM  

 isinefeD 6.2  ( zciweduD  nad  )8891 ,arsiM   nakirebid 𝑋  kaca habuep halada

 gnaulep isubirtsid nagned 𝑓�𝑥�  naatar nad 𝜇  isnairaV . 𝑋  halada  
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𝑟𝑎𝑉 (𝑥) � 𝐸�𝑋 � 𝜇�2 � ∑ (𝑋 � 𝜇)2𝑓�𝑋�𝑋    alib , 𝑋 tirksid   

𝑟𝑎𝑉 (𝑥) � 𝐸�𝑋 � 𝜇�2 � ∫ (𝑥 � 𝜇)2𝑓(𝑥)𝑑�𝑥�∞
−∞   alib , 𝑋 unitnok    6.2( ) 

 1.2 ameroeT nad zciweduD(  )8891 ,arsiM   kaca habuep irad isnairav 𝑋  halada

𝑟𝑎𝑉 (𝑋) � 𝐸(𝑋2) � �𝐸(𝑋)�2           7.2( ) 

:itkuB   

𝑟𝑎𝑉 (𝑋) � 𝐸�(𝑋 � 𝜇)�2 � 𝐸��𝑋2 � 2 𝑋𝜇 � 𝜇2��  

� 𝐸(𝑋2) � �𝐸(𝑋)�2 

2.8 ammaG isubirtsiD  

 satilibaborp isubirtsid agraulek utas halas halada ammaG isubirtsiD  unitnok

lasareb gnay   isgnuf irad G  halmuj akij nakanugid aynah ammaG isubirtsiD .amma

 isgnuf iaynupmem ammaG isubirtsiD .regetni apureb lisahreb gnay naidajek

 :tukireb iagabes gnaulep satisned  

𝑓(𝑥) � 1
𝛽𝛼𝛤�𝛼�

𝑋𝛼−1𝑒−𝑥
𝛽; 𝑋 � 0         )8.2(  

d agne n, 

𝛽       kutneb retemaraP :  

𝛼       alaks retemaraP :  

𝛤(𝛼) :  isgnuF G amma  

 

2.9 oteraP isubirtsiD  

 itiletid ilak amatrep oteraP isubirtsiD  ailatI akisif ilha gnaroes helo  gnay

 naledomep kutnu nakanugid ilak amatrep ini isubirtsiD .oteraP oderfliV amanreb

nad natapadnep  upop  isubirtsiD .atok kududnep isal P  nakanugid gnires hibel otera

 ,igolotamilk ,igolordih itrepes mertske atad naledomep kutnu  auD .aradu nad

 utiay retemarap 𝛼  nad 𝑘  isubirtsid irad iric nakapurem P  eeL hpesoJ( otera

.)nesreteP  
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 isubirtsiD P otera  nakapurem   isgnuf nagned unitnok kaca isubirtsid

ek tukireb iagabes gnaulep natadap : 

   𝑓(𝑥; 𝛼, 𝑘) � 𝑘𝛼 𝛼

𝑥𝛼+1  ; 𝑘 � 𝑥 � ∞  ; 𝛼, 𝑘 � 0        )9.2(  

umuk isubirtsid isgnuF halada oterap isubirtsid fital  :tukireb iagabes  

𝐹(𝑋; 𝛼, 𝑘) � 1 � �𝑘
𝑥

�
𝛼

  ; 𝑘 � 𝑥 � ∞  ; 𝛼, 𝑘 � 0      )01.2(  

 

2. 01  ammaG isubirtsiD - oteraP  

ammaG isubirtsiD -  isubirtsid isgnuf irad isanibmok nakapurem oteraP

 malad nususret gnay oteraP kutneb libmagnem gnay oteraP isubirtsid nad ammaG

ammaG ,retemarap agit nagneD .ammaG -  raseb hibel satilibiskelf ikilimem oteraP

 adap irad atad isubirtsid gnupmanem malad oteraP nad ammaG  aer  sumuR .l

ammaG isubirtsid - id oteraP tukireb iagabes nakakumek  : 

𝑔�𝑥� � 1
𝑥Γ(𝛼)𝑐𝛼 �𝜃

𝑥
�

1
𝑐 � nl �𝑥

𝜃
��

𝛼−1
,        𝛼, 𝑐, 𝜃 � 0; 𝑥 � 𝜃    .2( 11 ) 

,nagned  

𝑔�𝑥� ammaG isubirtsid irad gnaulep satisned isgnuF : - oteraP  

𝛼       alaks retemaraP :  

𝑐        kutneb retemaraP :  

𝜃       isakol retemaraP :  

 isubirtsid gnaulep natadapek isgnuf hakapa nakujnutid naka ini tukireB

ammaG - utiay ,gnaulep natadapek isgnuf utaus tarays ihunemem oteraP   iagabes

tukireb : 

1. 𝑔�𝑥� � 0  paites kutnu 𝑥 ∈ �𝜃, ∞� 

2. ∫ 𝑔(𝑥) 𝑥𝑑∞
𝜃 � 1 

:itkuB  

1.  nakitkubid nakA 𝑔�𝑥� � 0  paites kutnu 𝑥 ∈ �𝜃, ∞�. 

8.2( naamasrep nakirebiD :tukireb iagabes )  
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𝑔�𝑥� �
1

𝑥Γ(𝛼)𝑐𝛼 �
𝜃
𝑥

�
1
𝑐

� nl �
𝑥
𝜃

��
𝛼−1

,        𝛼, 𝑐, 𝜃 � 0; 𝑥 � 𝜃 

 kutnU 𝑥  ,aynnial 𝑔(𝑥) � 0. 

 aneraK 𝑥 � 𝜃  nad 𝛼, 𝑐, 𝜃 � 0  awhab salej akam , 1
𝑥Γ(𝛼)𝑐𝛼 � 0  nad �𝜃

𝑥
�

1
𝑐 � 0. 

 nakkujnutid naka ayntujnaleS � nl �𝑥
𝜃

��
𝛼−1

� 0. 

 aneraK 𝑥 � 𝜃  nad 𝜃 � 0  akam , 𝑛𝑙  �𝑥/𝜃� � 0. 

 kutnU 𝛼 � 1  akam , � nl �𝑥
𝜃

��
𝛼−1

� 1 � 0. 

 kutnU 𝛼 � 1  akam , � nl �𝑥
𝜃

��
𝛼−1

� 0. 

 kutnU 𝛼 � 1  akam , 𝛼 � 1 � 0  ayntabikA . � nl �𝑥
𝜃

��
𝛼−1

� 0. 

 aneraK 1
𝑥Γ(𝛼)𝑐𝛼 � 0  , �𝜃

𝑥
�

1
𝑐 � 0  nad , � nl �𝑥

𝜃
��

𝛼−1
� 0 akam ,  

𝑔�𝑥� �
1

𝑥Γ(𝛼)𝑐𝛼 �
𝜃
𝑥

�
1
𝑐

� nl �
𝑥
𝜃

��
𝛼−1

,        𝛼, 𝑐, 𝜃 � 0; 𝑥 � 𝜃 

 

idaJ  , itkubret   awhab 𝑔�𝑥� � 0  paites kutnu 𝑥 ∈ �𝜃, ∞�. 

2  nakitkubid nakA ∫ 𝑔(𝑥) 𝑥𝑑∞
𝜃 � 1 

itkuB : 

∫ 𝑔(𝑥) 𝑥𝑑∞
𝜃 � ∫ 1

𝑥Γ(𝛼)𝑐𝛼 �𝜃
𝑥

�
1
𝑐 � nl �𝑥

𝜃
��

𝛼−1
𝑥𝑑∞

𝜃   

� 1
Γ(𝛼) ∫ 1

𝑥𝑐
1

𝑐𝛼−1
∞

𝜃 �𝜃
𝑥

�
1
𝑐 � nl �𝑥

𝜃
��

𝛼−1
𝑥𝑑   

� 1
Γ(𝛼) ∫ 1

𝑥𝑐
∞

𝜃 �𝜃
𝑥

�
1
𝑐 �1

𝑐
nl �𝑥

𝜃
��

𝛼−1
𝑥𝑑   

bus kinket nagneD naklasim ,isargetni adap isutit  

𝑢 � 1
𝑐

nl  �𝑥
𝜃

�  ↔  � 𝑢 � � 1
𝑐

nl  �𝑥
𝜃

� 

    ↔  � 𝑢 � nl  �𝑥
𝜃

�
1
𝑐 
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   ↔  �𝜃
𝑥

�
1
𝑐 � 𝑒−𝑢 

𝑢𝑑 � 1
𝑥𝑐

𝑥𝑑   

d nami satab a - idajnem isargetni satab ,  

 kutnU 𝑥 � 𝜃  akam , 𝑢 � 0 

 kutnU 𝑥 � ∞  akam , 𝑢 � ∞ 

aggniheS ,  

∫ 𝑔(𝑥) 𝑥𝑑∞
𝜃 � 1

Γ(𝛼) ∫ 𝑢𝛼−1𝑒−𝑢 𝑢𝑑∞
𝜃   

� 1
Γ(𝛼) �Γ(𝛼)�  

� 1  

 awhab itkubret ,idaJ ∫ 𝑔(𝑥) 𝑥𝑑∞
𝜃 � 1 

id satilibaborp natadapek isgnuf tafis audek aneraK  t sata  akam ,ihunepre

P .2( naamasre 01  unitnok kaca lebairav irad natadapek isgnuf utaus nakapurem ) 𝑋. 

 iraD P .2( naamasre 01 ammaG isubirtsid irad fitalumuk isgnuf iracid naka ) -

.oteraP  

𝐺(𝑥) � � 𝑔(𝑦) 𝑦𝑑
𝑥

−∞
 

� �
1

𝑦Γ(𝛼)𝑐𝛼 �
𝜃
𝑦

�
1
𝑐

� nl �
𝑦
𝜃

��
𝛼−1

𝑦𝑑
𝑥

𝜃
 

�
1

Γ(𝛼) �
1

𝑦𝑐𝛼

𝑥

𝜃
�

𝜃
𝑦

�
1
𝑐

� nl �
𝑦
𝜃

��
𝛼−1

𝑦𝑑  

� 1
Γ(𝛼) ∫ 1

𝑦𝑐
1

𝑐𝛼−1
𝑥

𝜃 �𝜃
𝑦

�
1
𝑐 � nl �𝑦

𝜃
��

𝛼−1
𝑦𝑑   
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�
1

Γ(𝛼) �
1
𝑦𝑐

𝑥

𝜃
�

𝜃
𝑦

�
1
𝑐

�
1
𝑐

nl �
𝑦
𝜃

��
𝛼−1

𝑦𝑑  

,isargetni adap isutitbus kinket nagneD  

naklasiM , 

𝑢 � 1
𝑐

nl  �𝑦
𝜃

�  ↔  � 𝑢 � � 1
𝑐

nl  �𝑦
𝜃

� 

    ↔  � 𝑢 � nl  �𝜃
𝑦

�
1
𝑐 

 ↔  �𝜃
𝑦

�
1
𝑐 � 𝑒−𝑢 

𝑢𝑑 � 1
𝑦𝑐

𝑦𝑑   

d anami  satab - ,idajnem isargetni satab  

 kutnU 𝑦 � 𝜃  akam , 𝑢 � 0 

 kutnU 𝑥 � 𝑥  akam , 𝑢 � 1
𝑐

nl  �𝑥
𝜃

� 

:aggniheS   

𝐺�𝑥� � 1
Γ(𝛼) ∫ 𝑢𝛼−1𝑒−𝑢 𝑢𝑑

1
𝑐 nl  �𝑥

𝜃�
𝜃   

� 1
Γ(𝛼) 𝛾 �α, 1

𝑐
nl �𝑥

𝜃
��  

 anamid 𝛾 �α, 1
𝑐

nl �𝑥
𝜃

�� � ∫ 𝑢𝛼−1𝑒−𝑢 𝑢𝑑
1
𝑐 nl  �𝑥

𝜃�
0 . 

 fitalumuk isgnuf ,idaJ ammaG isubirtsid -  halada oteraP  

𝐺�𝑥� � 1
Γ(𝛼) 𝛾 �α, 1

𝑐
nl �𝑥

𝜃
��         .2( 21 ) 
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2. 11  retemaraP isamitsE  

 hibelret ,atad utaus kutnu iauses gnay isubirtsid ledom nakutnenem malaD

 nakanugid gnay edoteM .tubesret isubirtsid irad retemarap nakutnetid uluhad

 mumiskam edotem halada aynutas halas doohilekil  mumiskam edoteM .  doohilekil

hakgnal nad rudesorp anerak naitilenep malad nakanugid gnires -  aynhakgnal

isubirtsid haubes irad retemarap nakutnenem malad iauses nad salej tagnas  

.)6002 ,ylhtroomanhsirK(  

2. 11 .1  isgnuF doohilekiL  

 kaca lebairav irad amasreb gnaulep natadapek isgnuF 𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛  utiay

𝑓�𝑥1, 𝑥2, … , 𝑥𝑛; 𝜃�  kitit adap isaulaveid gnay 𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛  isgnuf tubesid gnay

 nagned nakisatonid gnay doohilekil 𝐿�𝜃; 𝑋� :akam  

𝐿(𝜃; 𝑋) � 𝑓�𝑋; 𝜃�   .2( 13) 

k  anera 𝑓�𝑥1, 𝑥2, … , 𝑥𝑛; 𝜃� gnaulep natadapek isgnuf halada   irad amasreb

rav aggnihes ,sabeb gnay kaca lebai : 

𝑓(𝑥1, 𝑥2, … , 𝑥𝑛; 𝜃) � 𝑓(𝑥1; 𝜃)𝑓(𝑥2; 𝜃) … 𝑓�𝑥𝑛; 𝜃�        .2( 14) 

 ayntujnaleS P ( naamasre .2 01 )  ek nakisutitbusid P ( naamasre 1.2 3 el( akam ,)  e

nad  : )3002 ,gnaW  

𝑓(𝑥1, 𝑥2, … , 𝑥𝑛; 𝜃) � 𝑓(𝑥1; 𝜃)𝑓(𝑥2; 𝜃) … 𝑓�𝑥𝑛; 𝜃�    

   � ∏ 𝑛𝑖=1 � 𝑓�𝑥𝑖; 𝜃�      1.2( 5) 

 

2. 11 .2  mumiskaM isamitsE doohilekiL  

 mumiskam isamitsE doohilekil  gnay edotem utaus halada )LME(  

 isgnuf nakmumiskamem doohilekil  . nirP  mumiskam isamitse pis doohilekil   halada

 hilimem 𝜃�  kutnu kitit rotamitse iagabes 𝜃  nakmumiskamem gnay 𝐿(𝜃; 𝑋). M  edote

 lebairav irad isubirtsid uata gnaulep natadapek isgnuf akij nakanugid tapad LME

.iuhatekid kaca  

 naklasiM 𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛    nagned isubirtsid utaus irad kaca lepmas halada

  gnaulep natadapek isgnuf 𝑓(𝑋; 𝜃),  natadapek isgnuf kutnebid naidumek

 amasreb ayngnaulep 𝑥1, 𝑥2, 𝑥3, … , 𝑥𝑛    haletes  isgnuf nakutnetid uti doohilekil   irad

𝜃  utiay 𝐿(𝜃; 𝑋). 
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 teM  mumiskam isamitse edo doohilekil   isgnuf taubmem doohilekil 𝐿(𝜃; 𝑋) 

amtiragol isgnuf nakanugid nad mumiskam idajnem iheS .  amtiragol isgnuf aggn

doohilekil   nl nagned nakisatonid 𝐿(𝜃; 𝑋) � 𝐿(𝜃; 𝑋)  anamid , 𝐿�𝜃�; 𝑋� � 𝐿(𝜃; 𝑋). 

 amtiragol nakanuggnem nagned 𝐿(𝜃; 𝑋) elorepid doohilekil rotamitse akam ,  irad h

 isgnuf nanurut doohilekil   utiay ,aynretemarap padahret 𝐿𝑑 (𝜃;𝑋)
𝜃𝑑

� 0 nad eeL(  

.)3002 ,gnaW  

 

2. 11 .3 notweN edoteM - noshpaR  retemaraP ialiN iripmahgneM kutnu  

notweN edoteM -  malad nakukalid gnay isareti sesorp halada noshpaR

 nahacemep uata isulos iracnem kutnu nakanugid tapad gnay kiremun edotem

 halada isareti sesorP .naamasrep utaus  nakukalid gnay naripmahgnep kinket utaus

gnalureb araces -  aynmumu adaP .isareti tubesid nagnalugnep paites anamid ,gnalu

notweN edotem nakanuggnem gnires kitsitats ilha arap -  kutnu noshpaR

naamasrep utaus irad retemarap ialin iripmahgnem  .)0102 ,ardneY(  

notweN edoteM -  irad nahacemep iracnem kutnu noshpaR 𝑥1, 𝑥2, ⋯ , 𝑥𝑝 

:aggnihes  

𝑓1�𝑥1, 𝑥2, ⋯ , 𝑥𝑝� � 0  

𝑓2�𝑥1, 𝑥2, ⋯ , 𝑥𝑝� � 0  

⋮  

𝑓𝑝�𝑥1, 𝑥2, ⋯ , 𝑥𝑝� � 0  

 naklasim naidumek 𝑎 𝑗𝑖   irad laisrap nanurut halada 𝑓𝑖  padahret 𝑥𝑗  silutid tapad uata

 iagabes 𝑎 𝑗𝑖 � 𝑓𝜕 𝑖
𝑥𝜕 𝑗

. 

 skirtam nagned tubesid gnay skirtam haubes malad ek kutnebid ayntujnaleS

utiay ,naibocaJ  :tukireb iagabes   

𝐽 � �

𝑎 11 𝑎 21 ⋯ 𝑎1𝑝
𝑎 12

⋮
𝑎 22

⋮
⋯
⋯

𝑎2𝑝
⋮

𝑎𝑝1 𝑎𝑝2 ⋯ 𝑎 𝑝𝑝

�       1.2( 7) 

 irad srevni iracid naidumeK P utiay ,)31.2( naamasre  :tukireb iagabes   
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𝐽−1 �

⎣
⎢
⎢
⎡
𝑏 11 𝑏 21 ⋯ 𝑏1𝑝

𝑏 12
⋮

𝑏 22
⋮

⋯
⋯

𝑏2𝑝
⋮

𝑏𝑝1 𝑏𝑝2 ⋯ 𝑏 𝑝𝑝 ⎦
⎥
⎥
⎤
      1.2( 8) 

 naklasim ayntujnaleS 𝑥1
𝑘, 𝑥2

𝑘, ⋯ , 𝑥𝑝
𝑘 ialin halada -  ek isareti adap naripmah ialin

𝑘  naklasim nad , 𝑓1
𝑘, 𝑓2

𝑘, ⋯ , 𝑓𝑝
𝑘 ialin halada -  nagned nagnubuhreb gnay ialin

 isgnuf 𝑓1, 𝑓2, ⋯ , 𝑓𝑝  , utiay  :tukireb iagabes   

𝑓1
𝑘 � 𝑓1�𝑥1

𝑘, 𝑥2
𝑘, ⋯ , 𝑥𝑝

𝑘�  

𝑓2
𝑘 � 𝑓2�𝑥1

𝑘, 𝑥2
𝑘, ⋯ , 𝑥𝑝

𝑘�  

⋮  

𝑓𝑝
𝑘 � 𝑓𝑝�𝑥1

𝑘, 𝑥2
𝑘, ⋯ , 𝑥𝑝

𝑘�  

 naklasim nad 𝑏 𝑗𝑖
𝑘  nemele halada 𝐽−1  adap naklisahid gnay 𝑥1

𝑘, 𝑥2
𝑘, ⋯ , 𝑥𝑝

𝑘  akam ,

pad ayntujnales isareti naripmah  kutnebid ta utiay ,mumu araces  :tukireb iagabes  

𝑥1
𝑘+1 � 𝑥1

𝑘 � �𝑏 11
𝑘𝑓1

𝑘 � 𝑏 21
𝑘𝑓2

𝑘 � ⋯ � 𝑏1𝑝
𝑘𝑓𝑝

𝑘�  

𝑥2
𝑘+1 � 𝑥2

𝑘 � �𝑏 12
𝑘𝑓1

𝑘 � 𝑏 22
𝑘𝑓2

𝑘 � ⋯ � 𝑏2𝑝
𝑘𝑓𝑝

𝑘�   1.2( 9) 

⋮  

𝑥𝑝
𝑘+1 � 𝑥𝑝

𝑘 � �𝑏𝑝1
𝑘𝑓1

𝑘 � 𝑏𝑝2
𝑘𝑓2

𝑘 � ⋯ � 𝑏 𝑝𝑝
𝑘𝑓𝑝

𝑘�  

 ialumid tapad isareti sesorP ialin nautnenep nagned -  hibelret lawa ialin

 isgnuf iripmahgnem nagned aynutas halas iracid tapad lawa ialiN .uluhad

 ,ayntujnaleS .anahredes raenil iserger naamasrep kutnebmem nad fitalumuk

isahgnem helorepid gnay isareti akij nakitnehid tapad isareti sesorp  gnay ialin nakl

.)0102 ,ardneY( aynmulebes isareti nagned amas  

 

 

 


