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IROET NASADNAL  

ini bab adaP  nasalejnep tapadret  retam  gnay gnukudnep i  nakanugid naka

 bab adap sahabid naka gnay nahalasamrep nakiaseleynem kutnu silunep

 halada ayngnukudnep iretam nupadA .ayntujnales : 

 

2 1.    naitregneP skirtaM  sineJ nad -  sinej skirtaM  

nep gnatnet naksalejnem ini bab bus adaP sinej nad skirtam naitreg - sinej  

: tukireb iagabes naksalejid skirtam utaus irad naitregneP .skirtam  

,notnA( 1.2 isinifeD   )4002 m utauS skirta   da hala   gnajnap igesrep tapme narajaj

nagnalib irad -  .nagnalib nagnaliB -  irad irtne tubesid tubesret narajaj malad nagnalib

.skirtam  ( sirab halmuj malad nakataynid skirtam utaus irad narukU latnoziroh  )

( molok nad lakitrev .aynikilimid gnay )   

id skirtam haubeS  itrepes raseb furuh nagned nakisaton ,A  ,B  H uata  Z d  na

furuh  kiremun satitnauk nakataynem kutnu licek .  sirab adap katelret gnay irtnE i 

 molok nad j  skirtam malad A ( iagabes nakataynid naka jia )  .   nagned skirtaM  m

sirab   nad n molok   skirtam tubesid nm×  utaus irad mumu kutneb ,  skirtam nm×  

: tukireb iagabes halada  
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 nad sirab halmuJ  odro nakutnenem molok  idaj ,skirtam irad nmA ×   acabid

 iagabes skirtam  A   iaynupmem gnay m   nad sirab n   irad sirab halmuj akiJ .molok

 aynmolok halmuj nagned amas skirtam utaus ( )nm =   tubesret skirtam akam

.rakgnas rujub skirtam nakamanid  

inej aparebeb tapadret ini tukireB halada aynaratnaid ,skirtam s : 

1. skirtaM  sirtemiS  

irtemis skirtam tubesid rakgnas rujub skirtaM s  akij TAA = . 
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 hotnoC .2 1  

:tukireb iagabes 3×3 odro sirtemis skirtam nakirebiD  
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nakrasadreB  irtne awhab tahilret sata id hotnoc -  amatu lanogaid adap irtne

ek sirab adap irtne nakgnades nanimrecnep ubmus iagabes - i  ek molok - j   naka

ek molok adap irtne nagned amas aggnihes naknimrecid - i  b ek sira - j ( )ijji aa = . 

2. ztilpeoT skirtaM  

( 2.2 isinifeD yarG  )5002 , T skirtam haubes  narukureb skirtam halada ztilpeo

nn× iagabes nakisatonid  𝑇𝑛 � �𝑡 𝑗𝑘 ; 𝑘, 𝑗 � 0,1, ⋯ , 𝑛 � 1� d  nagne jkjk tt −=   haubes

 : alumrof nagned skirtam  























=

−−

−−

−−−

−−−−

01)2()1(

)3(012

)2(101

)1(210

tttt

tttt
tttt
tttt

T

nn

n

n

n

n

. 

.2 hotnoC 2  

:tukireb iagabes 3×3 odro ztilpeoT skirtam nakirebiD  
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3. sirtemiS ztilpeoT skirtaM  

skirtaM  irtemiS ztilpeoT  s  irtne paites gnay ztilpeot skirtam nakapurem

 aynlanogaid irtne anam gnay ,amas   �𝑟 𝑗𝑖 � � �𝑟 𝑖𝑗 � paites kutnu  nji ,.....,2,1, = . 
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3.2 hotnoC   

:tukireb iagabes  3×3 sirtemiS ztilpeoT skirtam nakirebiD  
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.2 2 isarepO  skirtaM  

 isarepO  ,ralaks nagned skirtam nailakrep halada sahabid gnay skirtam

.skirtam natakgnaprep nad skirtam aud nailakrep  

a. ralaks nagned skirtaM nailakreP  

.2 isinifeD 3 )6102 ,kkd inayrA(    akiJ A   nad skirtam utaus halada c  halada  utaus

( ilak lisah akam ,ralaks tcudorp  ) Ac   nagned helorepid gnay skirtam halada

gnisam nakilagnem -  irtne gnisam A   helo c . 

 akiJ c  nad ralaks nagnalib utaus halada  A� �𝑎 𝑗𝑖 �  skirtam akam Ac � �𝑐𝑎 𝑗𝑖 �  utiay

 skirtam utaus Ac   skirtam nemele aumes nakilagnem nagned helorepid gnay A  

 nagned c  .  
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b.  skirtaM auD nailakreP  

.2 isinifeD 4  )6102 ,kkd inayrA(  akiJ A   skirtam halada rm ×   nad B   halada

 skirtam nr ×  ( ilak lisah akam tcudorp  ) BA   skirtam halada nm ×  irtne gnay – 

 sirab adap irtne iracnem kutnU .tukireb iagabes nakutnetid aynirtne i   molok nad

j   irad BA  sirab nakhasimem nagned utiay , i   skirtam irad A   molok nad j   irad

 skirtam B irtne nakilagneM . –  tubesret molok nad sirab irad naiausesreb gnay irtne

 .helorepid gnay lisah nakhalmujnem naidumek nad  
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c. skirtaM natakgnapreP  

4002 ,notnA( 5.2 isinifeD )  akiJ A  am ,rakgnasrujub skirtam halada  isinifed ak

 talub nagnalib takgnap irad  irad fitagen kat A   halada  
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.2 3    ecarT  skirtaM  

.2 isinifeD 6  )4002 ,notnA(  akiJ A  rakgnasrujub skirtam halada   akam  ecart  irad

A   iagabes nakataynid gnay ( )Art irtne halmuj iagabes nakisinifedid , –  adap irtne

 amatu lanogaid A  . ecarT   irad A   akij nakisinifedid tapad kadit A   skirtam nakub

.rakgnasrujub  

 skirtam nakirebiD A tukireb iagabes : 
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 nad skirtam hotnoc ini tukireB ecart ayn : 

.2 hotnoC 7     skirtam nakirebiD
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2.2 ameroeT    )7002 ,eltneG(  akiJ A   nad B   nagned rakgnasrujub skirtam halada

 nad amas gnay edro c  ukalreb akam ,ralaks halada : 
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: itkuB      skirtam nakirebiD A   nad B  tukireb iagabes halada : 
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ii .  awhab nakkujnutid nakA ( ) ( )ArtcAcrt =  kutnu , c   gnarabes halada

: nakirebiD .ralaks  
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3.2( naamasrep nad )2.2( naamasrep nakrasadreB awhab itkubret akam )  

( ) ( ) ( )BrtArtBArt +=+     

vi .  awhab nakkujnutid nakA ( ) ( )ABrtBArt =  skirtam iraD . A   nad B   akam

: helorepid  
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b P nakrasadre naamasre  8.2(  itkubret akam ) ( ) ( )ABrtBArt = .   

aneraK  P )ii( ,)i( naamasre  )vi( nad ,)iii( ,  ,ihunepret 2.2 ameroeT akam   sataid

itkubret .                       
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 kutnu hotnoc nakirebiD akutnenem  n ecart   odro skirtam 33×   nagnalib takgnapreb

 kutnu fitisop talub n   nad paneg n .lijnag  

.2 hotnoC 8  nakutneT ( )4Art  tukireb skirtam irad : 
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 ianegnem nasahabmep nakirebid naka tukireB ecart   skirtam 22×  

hakgnal nad fitagen talub nagnalib takgnapreb – .naamasrep nakutnebmep hakgnal  
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4.2   ecarT   skirtaM 22×  B  taluB nagnaliB takgnapre P fitiso   

7102 nuhat adaP  ianegnem nasahabmep , ecart  let skirtam utaus  sahabid ha

hanotaF kitiT helo  naitilenep malad “ ludujreb gnay ayn ecarT   kutnebreB skirtaM

fitisoP taluB nagnaliB takgnapreB 2×2 susuhK naitileneP .”   sahabmem tubesret

 mumu kutneb ianegnem ecart   skirtam irad 22×  fitisop nagnalib takgnapreb  

irtne nagned – aynskirtam irtne  .laer nagnalib   hakgnal nakirebid tukireB – l  hakgna

aynnaamasrep nakutnebmep : 
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 naamasreP ilabmek tahilem nagneD  agudid tapad akam )22.2( iapmas )11.2(

 mumu kutneb nA  utiay : 
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3.  mumu kutneb nakitkubmeM nA   nagned n  nad lijnag n paneg   nakanuggnem

.akitametam iskudni  

4. nakutneneM    mumu kutneb ( )nArt   nagned n  nad lijnag n .paneg  

 kutnebid tapad akam )32.2( naamasreP nakrasadreB ( )nArt  :utiay  
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:silutid tapad akam )52.2( nad )42.2( naamasreP iraD  
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b itkuB  mumu kutne nA   nagned n lijnag  akitametam iskudni nakanuggnem   adap

.ini hawab id 5.2 naigab .

 

 

   5.2  akitametaM iskudnI  

7.2 isinifeD  )5002 ,idlaniR(   naklasiM : tukireb iagabes anahredes iskudni pisnirP

( )np   naka nad fitisop talub nagnalib nakataynem gnay naataynrep utaus

naataynrep awhab nakitkubid  ( )np   fitisop nagnalib aumes kutnu raneb tubesret

n : tukireb iagabes naruta nakanugid ini naataynrep nakitkubmem kutnu akam ,  

1.  nakkujnutid nakA ( )1p  nad ,raneb  

2.  akiJ ( )np   akam ,raneb ( )1+np   kutnu raneb aguj .1≥n  

 aggniheS ( )np   fitisop talub nagnalib aumes kutnu raneb n .  

 nakamanid 1 hakgnaL iskudni sisab  nakamanid 2 hakgnal nakgnades ,

.iskudni hakgnal  kudni hakgnaL  nakataynem gnay )naiadna( ismusa isireb is

 awhab ( )np  .raneb  A  hadus aliB .iskudni sisetopih nakamanid tubesret ismus

 awhab nakitkubid hadus akam raneb tubesret hakgnal audek nakkujnutid ( )np  

 nagnalib aumes kutnu raneb n . 
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 nagned ini isisoporp nakitkuB  aud  iskudni hakgnal :tukireb iagabes akitametam  
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 itkubret akam ,raneb naktahilrepid hadus 2 nad 1 hakgnal anerak helO  
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