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I BAB  
NAULUHADNEP  

 

1.1        gnakaleB rataL  

  aisenodnI  ,sirarga arageN iagabes  rotkes adap gnutnagreb tagnas hisam  

 nagned gnukudiD .arageN imonoke nanugnabmep icnuk iagabes  nainatrep

 igab iridnesret nagnutnuek haubes idajnem aynutnet ,rubus gnay mala isidnok

 rebmuS .nainatrep gnadib id nanugnabmep naktakgninem suret kutnu aisenodnI

jnem kaltum luggnu gnay aisunam ayad  upmam gnay rotkaf utas halas ida

 mala naadaek rotkaf niales nainatrep  gnadib id nanugnabmep gnajnunem

 .)5102 ,itawanivrE(  

  iulalem nainatrep nanugnabmep naktakgninem kutnu ahasu utas halaS

aW kopmoleK kutnebmem nagned halada  atinaw isapisitrap nad narep  inaT atin

 haubes nakapurem lutnaS asotneS )TWK( inaT atinaW kopmoleK  .)TWK(

 karegreb nad aratU rapmaK natamaceK ,lutnaS nusuD id inat atinaw kopmolek

 halada manatid gnay nagnap namanat utas halaS .nagnap namanat gnadib malad

.iabac  

 gnay rotkaf utas halaS   iskudorpreb nad hubmut kutnu namanat gnajnunem

 malad pukuc gnay halmuj malad arah rusnu naaidesretek halada lamitpo araces

 ,namanat igab pukuc gnay arah rusnu nakaideynem tapad kadit hanat akiJ .hanat

ek ihunemem kutnu nakukalid ulrep kupup nairebmep akam  .tubesret nagnaruk

 ,ajas nagnukgnil nad hanat naadaek tahilem aynah pukuc kadit kupup nairebmeP

 tubesret namanat arah rusnu kokop nahutubek nakgnabmitrepmem surah ipatet

.)7002 ,tayahnuR(  

  aynmumu adap iabac inat ahasu malad inatep ,idajret gnay naatayneK

 sisod nad sinej ,aynnaparenep malaD .kupup naanuggnep nakitahrepmem gnaruk

atna kupup naanuggnep adebreb inatep r - nupualaw adeb  saul  hanat   ini laH .amas

 gnay inateP .iridnes uti inatep imonoke naadaek nad namalagnep helo ihuragnepid

 .kaynab hibel gnurednec kupup naanuggnep malad ,kaynab ladom ikilimem

 naklaminimem gnurednec tikides ladom ikilimem gnay inatep nakgnadeS

kutnu  kupup naanuggnep  .)7102 ,naiflA( nakraulekid gnay ayaib ignarugnem  
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  nahutubek nakgnabmitrepmem apnat kupup naanuggnep naklaminimeM

 inat atinaw kopmolek adap idajret  satabret gnay ayaib anerak namanat arah rusnu

unam araces nakukalid kupup naanuggneP .lutnaS asotneS )TWK(  apnat la

 iskudorp lisah ,ayntabikA .muleb uata lamitpo hadus aynhalmuj hakapa iuhatekid

 gnay arah rusnu nagnudnak ayngnaruk anerak lamiskam kadit idajnem iabac

 .nakhutubid M  isatagnem tapad nakparahid kupup halmuj isamitpogne

anug ikilimid gnay nasatabretek  .nahurulesek ayaib nakmuminimem  

 naitileneP   edotem ianegnem tiakret enalp gnittuc   naitilenep halada

ludujreb gnay )5102( ha’isaW nuttairuhD  “  edoteM napareneP  enalP gnittuC

 kopmoleK adap iskudorP naanacnereP isasilamitpO nakiaseleyneM  malad

T atinaW K( ina S inureS )TW ”habre  tubesret naitileneP .  nad pesnok naksalejnem

 edotem ajrek hakgnal enalp gnittuc  ,  isamiskam lamitpo lisah iuhategnem

gnisam irad iskudorp ayaib isaminim nad nalaujnep abal natapadnep -  sinej gnisam

.habreS inureS TWK kudorp lebairav  

  ludujreb gnay )6102( atiluafiW aydiW naitilenep naidumeK  edoteM

dutS( gnimmargorP raeniL regetnI naiaseleyneP adap enalP gnittuC  EEZ :susaK i

”)yhpargotohP oidutS  . tubesret naitileneP   edotem naksalejnem enalp gnittuc  

of iakgnib iskudorp naklamitpognem malad  kutnu naruku aparebeb malad ot

.raseb gnay nagnutnuek naktapadnem  

 miharafruN naitilenep ayntujnaleS  )8102(   ludujreb gnay “  naanuggneP

 idutS( gnimmargorP regetnI isuloS nakutneneM malad enalP gnittuC edoteM

rapmaK netapubaK hatniremeP nanakireP saniD :susaK  .”) tubesret naitileneP  

 naksalejnem edotem   enalp gnittuc akap naaideynep naklamitpognem malad  n

licek gnay ayaib nagned naki hineb . 

  akam ,aynmulebes naitilenep irad nahalasamrep narabmag nakrasadreB

nahalasamrep kutnu kiabret isulos iracnem abocnem silunep   nalamitpognep

 halmuj iabac namanat adap kupup   edotem nakanuggnem .enalp gnittuc   ini laH

 luduj nagned rihka sagut itilenem kutnu silunep irasadnem  edoteM napareneP“

enalP gnittuC   iabaC namanaT adap nakupumeP ayaiB isamitpO kutnu

.” )lutnaS asotneS inaT atinaW kopmoleK :susaK idutS(  
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2.1  halasaM nasumuR  

 sagut malad halasam nasumur akam sata id gnakaleb ratal nakrasadreB

halmuj nakutnenem malad lamitpo isulos anamiagaB“ ,utiay ini rihka  ap kupup  ad

iabac namanat   edotem nakanuggnem neisife gnay ayaib nagned enalP gnittuC .”?  

3.1  naitileneP naujuT  

 iapacid nigni gnay naujut akam ,sata id halasam nasumurep nakrasadreB

 halmuj nakutnenem malad lamitpo isulos naktapadnem halada ini rihka sagut adap

p iabac namanat adap kupu   edotem nakanuggnem neisife gnay ayaib nagned

.enalP gnittuC  

4.1  halasaM nasataB  

 akam ,naitilenep naujut nagned iauses ini halasam malad nasahabmep ragA

 : tukireb iagabes halasam isatabmem silunep  

.1  k irad atad nakapurem libmaid gnay ataD  asotneS inat atinaw kopmole

.lutnaS  

.2  .isaminim susak halada nakanugid gnay naujut isgnuF  

.3   sata iridreT 4  sinej kupup halmuj utiay nasutupek lebairav

,skelpmokordih  aksnohp sinej kupup halmuj  ,  KPN sinej kupup halmuj

 durmaZ nad  up sinej kupup halmuj  kup nak gnad  gnibmak . 

.4   negortin nagnudnak halmuj utiay nakanugid gnay aladneK 4 irad iridreT

 nagnudnak halmuj ,negortiN arah rusnu nahutubek nad kupup adap

 halmuj ,tafsohP arah rusnu nahutubek nad kupup adap tafsohP

 arah rusnu nahutubek nad kupup adap muilak nagnudnak  halmuj ,muilaK

.ruflus arah rusnu nahutubek nad kupup adap ruflus nagnudnak  

.5  .aynnial gnay kupup sinej ilikawem asib kupup sinej utas halaS :ismusA  

.6   arah rusnu nahutubek nakgnabmitrepmem aynah ini naitileneP

isod nairebmep sahabmem apnat namanat  nahurulesek  .kupup s  

5.1  naitileneP taafnaM  

: halada ini naitilenep irad taafnaM  

.a   tapad nad reinil margorp gnatnet umli maladrepmem  tapaD

 gnay iroet nakparenem malad silunep naupmamek naktakgninem

.nahailukrep id helorepid  
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.b  em kutnu arac utas halas iagabes nakidajid tapaD  kupup halmuj helorepm  

.hadner gnay ayaib nagned lamitpo gnay  

6.1  nasiluneP akitametsiS  

: utiay bab 3 pukacnem ini rihka sagut nasilunep akitametsiS  

I BAB  NAULUHADNEP  

  nasatab ,halasam nasumur ,gnakaleb ratal nakiarugnem nauluhadneP

 ,taafnam ,naujut ,halasam .nasilunep akitametsis atres   

II BAB  IROET NASADNAL   

 lah gnatnet isireb iroet nasadnaL -  iroet rasad iagabes nakidajid gnay lah

aka gnay iroeT .rihka sagut nasilunep nakgnabmegnem kutnu  sahab id n

einil margorp ,kupup aynaratnaid  laud edotem ,skelpmis edotem ,r

 ,skelpmis gnimmargorp regetni  edotem , enalp gnittuc . 

III BAB  NAITILENEP IGOLEDOTEM  

edotem gnatnet nakisireb ini baB -  tapad raga nakukalid gnay edotem

 .ini rihka sagut nasilunep malad nakhutubid gnay lisah helorepmem

ay edoteM  nad sinej halada ini naitilenep malad sahab id naka gn

pahat nad atad nalupmugnep edotem ,nasutupek lebairav ,atad rebmus -

 edotem nakanuggnem atad sisilana  pahat .enalp gnittuc  

VI BAB  NASAHABMEP  

isamitpo ianegnem nasahabmep nad asilana naksalejnem  ini baB  

 edotem nakanuggnem neisife gnay ayaib nagned kupup halmuj  gnittuc

enalp . 

V BAB  NARAS NAD NALUPMISEK  

  iatresid bab hurules irad naktapadid gnay nalupmisek isireb  ini baB

.nakukalid halet gnay naitilenep irad rihka lisah iagabes naras nagned     

 



 
 

 

II BAB  
IROET NASADNAL  

 

1.2  kupuP  

 kinagro gnay kiab hanat malad ek nakirebid gnay nahab halada kupuP

 arah rusnu nagnalihek itnaggnem kutnu duskam nagned kinagrona gnay nupuam

 malad irad  malad namanat iskudorp naktakgninem kutnu naujutreb nad hanat

.)9891 ,adanardnI( kiab gnay nagnukgnil naadaek  

 ahasu iskudorp malad inatep igab kokop nahutubek idajnem halet kupuP

 tubesret ayaib nad ayaib nakulremem kupup naanuggnep ipateT .ayninat

akapurem  isis utas adap uti aneraK .iskudorp sesorp malad inatep igab nabeb n

 gnorodnem nad inatep kupup ayaib nabeb utnabmem duskamreb hatniremep

 paggnagnem hatniremep nial isis adap aratnemeS .akerem iskudorp natakgninep

aladid gnitnep tagnas narep ikilimem kupup  nad sativitkudorp natakgninep m

 nagnaP nanahateK margorP nakdujuwem kutnu nainatrep satidomok iskudorp

 ,gnamA( kupup idisbusnem ulrep asarem hatniremep naikimed nagneD .lanoisaN

.)5991   

2.2  iabaC  

 kaynab gnay arutlukitroh satidomok utas halas nakapurem iabaC

id  iggnit gnay lauj agrah ikilimem anerak ,aisenodnI id inatep helo nakayadidub

 malad isgnufreb aynutas halaS .natahesek taafnam aparebeb ikilimem nad

 gnudnagnem anerak reknak nakiladnegnem esanigarapsal   nad niciacpac  nialeS .

ukuc gnay C nimativ nagnudnak uti  ihunemem tapad iabac adap iggnit p

 kutnu aynpukuces ismusnokid surah numan ,gnaro paites nairah nahutubek

.)1002 ,atnanjarP( gnubmal ireyn iradnihgnem  

3.2  reiniL margorP  

 nalaosrep nakiaseleynem kutnu arac utaus halada reinil margorP

rebmus naisakolagnep - rebmus   nagned ,sativitka aparebeb aratna id satabret gnay

.)9002 ,itaymiD( nakukalid nikgnum gnay kiabret arac  
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 kutnu kitsiretkarak aparebeb tapadret reinil margorp nalaosrep malaD

kitsiretkaraK .ledom taubmem - asaib gnay reinil margorp malad kitsiretkarak  

 araces aynnakisalumrofmem nad halasam utaus  nakledomem kutnu nakanugid

:)6002 ,otnawsiS( utiay ,sitametam  

.1   nasutupeK lebairaV  

  pakgnel araces nakiarugnem gnay lebairav halada nasutupek lebairaV

nasutupek -  nasutupek lebairaV .taubid gnay nasutupek non  tagen  .fi  

.2  naujuT isgnuF  

  nasutupek lebairav irad reinil nagnubuh utaus nakapurem naujut isgnuF

 takgnit anam gnay muminim uata mumiskam isgnuf apureb gnay

 naknimrecnem gnay aladnek helo isatabid ini naujut naiapacnep

ek iskudorp utkaw satisapak irad nasatabretek  .ikilimid gnay naupmam  

.3  aladneK isgnuF  

 nasatab nakapurem aladnek isgnuF -  margorp naiaseleynep malad nasatab

 nad naamasrep malad nakiserpkeid aladneK .nakitahrepid surah gnay reinil

 lebairav irad reinil nagnubuh nakapurem aguj gnay naamaskaditrep

 nasutupek  utaus malad ayad rebmus nasatabretek naknimrecnem gnay

.halasam  

rebmus naisakolagnep nalaosrep irad akitametam ledom isalumroF -  rebmus

( tukireb iagabes halada reinil margorp nahalasamrep adap itaymiD 9002 ,  :)  

  :nim/skaM  j

m

j
j xcz ∑

=

=
1

         )1.2(  

aladneK  

       )//(
11

≥=≤∑∑
==

j

n

j
ji

m

i
xa jb  kutnu  , mi ,,3,2,1=       )2.2(  

 0≥jx  kutnu , nj ,,3,2,1=  

: nagnareteK  

 z naujut isgnuF :  

x nasutupek lebairaV :  

c  lebairav neisifeoK : naujut isgnuf irad nasutupek  

a aladnek isgnuf irad nasutupek lebairav neisifeoK :  
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b aladnek isgnuf malad ayad rebmuS :  

.a  skelpmiS edoteM  

   edotem adapirad neisife hibel gnay reinil margorp nahacemep rudesorP

ada kifarg   halasam adap skelpmis edotem napareneP .skelpmis edoteM hal

 nuhat adap giztnaD egroeG helo ilak amatrep kutnu nakgnabmekid reinil margorp

  .)0891 ,namrebiL nad relliH( 7491  

hakgnal tukireB -  nagned reinil nahalasamrep nakiaseleynem malad hakgnal

 edotem :)9002 ,itaymiD(  skelpmis  

.1   kutnU .radnats kutneb maladek aladnek isgnuf nad naujut isgnuf habugneM

( adnat nagned satabmep isgnuf ≤  lebairav nakhabmat ,) kcals  isgnuF .

( adnat nagned satabmep ≥  lebairav nagned ignaruk ,)  sulprus  ulal

 lebairav nagned nakhabmat laicifitra   ,)=( adnat nagned satabmep isgnuf nad

 lebairav nakhabmat laicifitra . 

.2  naamasrep nusuyneM -  .lebat kutneb maladek naamasrep  

:tukireb iagabes halada skelpmis lebat lawa kutneB  

  lebaT   1.2 skelpmiS lawA  
lebairaV  

rasaD  

z  1x  2x   nx  1+nx  2+nx   mnx +  KN  

z  1 1c−  2c−   nc−  0 0  0 0 

1+nx  0 11a  21a   na1  1 0  0 1b  

2+nx  0 
12a  22a   na2  1 1  0 2b  

           

           

mnx +  0 
1ma  2ma   nma  0 0  1 mb  
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.3   hilimeM elbairav gniretne  

          elbairav gniretnE  isgnuf sirab adap neisifeok halada isamiskam susak kutnu

 nakgnadeS .fitagen gnilap ialinreb gnay naujut  elbairav gniretne  kutnu

 ialinreb gnay naujut isgnuf sirab adap neisifeok halada isaminim susak

.fitisop gnilap  

.4  imeM l  hi elbairav gnivael . 

         nivaeL elbairav g   aladnek isgnuf sirab adap sisab lebairav irad helorepid

 helorepid oisaR .licekret fitisop oisar nagned : sumur nagned  

K
bR =  

:nagnareteK  

R  oisaR :  

b   ialiN : elbairav gnivael  

K  ialiN : elbairav gniretne  

.5   neisifeok taubmem kutnu retnemele sirab isarepo nakukaL  elbairav gniretne

 adap 0 agrahreb nad 1 agrahreb licekret fitisop oisar nagned sirab adap

sirab -  .aynnial sirab  

.6   kutnu naujut sirab adap ialin aumes akiJ  uata fitisop hadus isamiskam susak

 akam ,lon uata fitagen hadus isaminim susak kutnu naujut sirab nad lon

.helorepid halet lamitpo isulos  

.b  skelpmiS lauD edoteM  

( kayal kadit lamitpo lebat akij nakanugid skelpmis laud edoteM  ,itaymiD

9002 taas adap alibapA  .)   gnay reinil margorp nalaosrep tapadnem atik isareti

 akam ,ihunepret muleb gnay fitagen non satabmep ada ipatet ,lamitpo hadus

.skelpmis laud edotem nagned nakiaselesid surah nalaosrep  

 nagned amas gnay lebat nakanuggnem skelpmis laud edotem ,aynrasad adaP

 lebairav gnivael nad lebairav gniretne ajas aynah ,asaib skelpmis edotem

: tukireb arac nagned nakutnetid  
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.1   nakutneneM elbairaV gnivaeL  

 idajnem rasebret fitagen agrah ikilimem gnay sisab lebairaV  gnivael

elbairav  eb hadus sisab aumes akij naD .edotem adap  ,lon uata fitisop ialinr

.iapacid halet lebisif isidnok akam  

.2  nakutneneM  elbairaV gniretnE  

nakutneneM   elbairaV gniretnE : utiay ,arac 2 ada  

.a  licekret tulosba oisar nagned lebairaV : isamiskam susaK . 

.b   ,itaymiD( licekret oisar nagned lebairaV : isaminim susaK .)9002  

.3   naujut sirab adap ialin aumes akiJ  fitisop ialinreb nanak saur nad   kutnu

 susak kutnu naujut sirab nad lon uata fitisop hadus isamiskam susak

.helorepid halet lamitpo isulos akam ,lon uata fitagen hadus isaminim  

4.2  gnimmargorP regetnI   )PI(  

   regetnI )PI( gnimmargorP   edotem irad nasaulrep kutneb nakapurem

 nagnalib apureb tapadid gnay isulos naknignignem PI nalaosreP .reinil margorp

 iumetid gnires gnay nalaosrep hotnoC .nahacep nagnalib apureb nakub ,talub

kinortkele gnarab aynkaynab nakutnenem aynlasim   ,iskudorpid surah gnay

 ,nahamurep keyorp utaus adap nugnabid naka gnay hamur tinu aynkaynab

 nad ,keyorp utaus nakajregnem kutnu nakulrepid gnay gnaro aynkaynab

 nagned amas gnay sitametam ledom ikilimem gnimmargorp regetnI .ayniagabes

 ledom reinil margorp   aynlebairav awhab nasatab habmatid ipatet ,aynmumu adap

.)2102 ,artuphayS( talub nagnalib surah  

 haubes nakapurem nakub talub nagnalib isamitpo ,)5791( ahaT turuneM

 nuhat kajes lanekid lanoisarepo naitilenep malad nad ,urab akitametam nalaosrep

amitpO .0491  gnay halasam nahacemep adap nakanugid gnitnep talub nagnalib is

  ,lanoisarepo naitilenep gnadib adap nagnabmekrep lisah haubes iagabes nususid

 kutnu nakulrepid uti laH .reinil margorp nalaosrep adap ilakes amaturet

 aparebeb adap nanusuynep ledom nahacemep  raga nasutupek lebairav aumes uata

regetni  talub nagnalib(   .)  

 irad mumu kutneB gnimmargorp regetni   : halada  

niM/skaM  j

n

j
j xcz ∑

=

=
1

       )3.2(  
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          aladneK  

      )//(
1

≥=≤∑
=

j

n

j
ji xa ib  kutnu  , mi ,,3,2,1=       )4.2(  

           0≥jx  kutnu  , nj ,,3,2,1=  

         jx  . j aumes kutnu regetni ialinreb  

 edoteM enalp gnittuc   kutnu nakanugid gnay edotem nakapurem

 nupuam inrum talub nagnalib kiab ,talub nagnalib reinil margorp nakiaseleynem

 tubesid gnay urab nasatab nahabmanep nagned narupmac yromog  nasataB .

yromog  inreb( talub muleb nasutupek lebairav irad ialin akij nakirebid  ial

nasataB .)nahacep -  aparebeb nakrikgniynem naka fitkefe araces tubesret nasatab

 kadit ipatet ,kayal gnay talub nagnalib kitit isireb kadit gnay naiaseleynep gnaur

.)7002 ,ahaT .H( kayal gnay talub nagnalib kitit nuputas nakrikgniynem hanrep  

5.2   edoteM nittuC enalP g  

 edoteM gnittuc  enalp   kutnu nakanugid gnay edotem utas halas halada

 nagned ,talub surah aynlebairav kutnu raenil margorp halasam nakiaseleynem

 tubesid gnay urab nasatab nahabmanep  yromog .)4102 ,ociN(  

hakgnaL - edotem naiaseleynep hakgnal  nalP gnittuC  e  iagabes halada

tukireb : 

.1   halasam nakiaseleyneM gnimmargorp regetni   edotem nakanuggnem nagned

s  .regetni tarays nakiabagnem nad skelpmi  

.2   ialin ikilimem sisab lebairav aumes akiJ .mumitpo isulos askiremeM

 nad helorepid halet regetni mumitpo isulos ,regetni  halet isulos sesorp

 ,hacep ialin ikilimem hisam sisab lebairav hibel uata utas akiJ .rihkareb

hakgnal nakukal akam - : tukireb iagabes hakgnal  

.a   saur molok adap skelpmis mumitpo lebat sirab gnarabmes hilimeM

.rasebret nahacep taumem gnay nanak  

.b  k sirab naklasiM e-  i  gnay naamasrep nad hilipret gnay sirab halada

ek sirab malad kutnebret -  i halada : 

              ij

n

j
ji bxa =∑

=1
                                                      )5.2(  



 
 

II -7 
 

 aladnek nagneD  nahabmat : 

                                     ij

n

j
jiig fxfS −=−∑

=1
                                              )6.2(  

: nagneD  

igS ( nahabmat aladneK : yromog ek ) -i 

jif  malad nahacep naigaB  : jia  

if  malad nahacep naigaB   : ib  

.3   nahabmat aladnek nagned skelpmis laud edotem nagned nakiaseleyneM

( )yromog  .rihkaret sirab adap nakkatelid  

.4   nanak saur adap lebairav aumes alibapa ,lamitpo nakatakid isuloS

 akam ,regetni muleb akiJ .regetni ialin iaynupmem yromog   surah

 iapacnem iapmas nakanugid skelpmis laud edotem nad igal nakhabmatid

 .)6991 ,ahaT( regetni isulos  

)4002 ,notsniW( 1.2 hotnoC  

  sinej utiay nanakam sinej aud taubmem nakanacnerem nigni enimsaJ

apareb iuhategnem nigni aiD .B nanakam sinej nad A nanakam   audek kaynab

 tapadnem aynagraulek nigni aid anerak ,ilebid surah tubesret nanakam nahab sinej

 nahutubek gnaro utas awhab acabmem hanrep aiD .izigreb gnay nanakam

 nakgnadeS .tardihobrak tinu 4 nad nietorp tinu 4 halada aynirah rep muminim

rusnu nagnudnak -u  agrah nad B nanakam sinej ,nanakam sinej malad uti rusn

:ini tukireb lebat adap tahilid tapad tubesret nanakam sinej audek  

 .2.2 lebaT ataD   B nanakaM sineJ nad A nanakaM sineJ  

nagnudnaK  

A nanakaM sineJ  

)tinu(  

B nanakaM sineJ  

)tinu(  
 halmuJ
muminiM  

nietorP  3 1 4 

tardihobraK  1 2 4 

agraH  6 8 

  
: naiaseleyneP  
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hakgnaL - id nahalasamrep nakiaseleynem hakgnal   nakanuggnem sata

 edotem  enalP gnittuC : tukireb iagabes halada  

 :0 isaretI  

1 hakgnaL  : reinil margorp ledom nusuyneM  

.a  :nasutupek lebairav nakutneneM  

    1x nakaidesid surah gnay A nanakam sinej halmuJ :  

    2x nakaidesid surah gnay B nanakam sinej halmuJ:  

.b  naujut isgnuf nakutneneM  

      niM 21 86 xxz +=           )7.2(  

.c   isgnuf nakutneneM :aladnek  

          
0,,

42
43

21

21

21

≥
≥+
≥+

xx
xx
xx

                       )8.2(  

:2 hakgnaL   .radnats kutneb malad ek habugneM  

 hotnoc malad satabmep aumes aneraK sata id 1.2   nakapurem

 adnat nagned satabmep ≥  tubesret nalaosrep naiaseleynep akam ,

 hakgnaL .skelpmis laud edotem nakanuggnem nakiaselesid tapad

 adnat satabmep habugnem halada nakukalid surah gnay amatrep ≥  

 adnat idajnem ≤   nakilagnem nagned - nek paites adap 1  haleteS .alad

 adnatreb aladnek nagned naamaskaditrep helorepid ≤  naidumek ,

 nakhabmanem nagned radnats kutneb malad ek ledom habugnem

 lebairav kcals   utiay 1S   nad 2S : tukireb iagabes  

 niM 21 86 xxz +=           )9.2(  

 aladneK  

             
0,,,

42
43

2121

221

121

≥
−=+−−
−=+−−

SSxx
Sxx
Sxx

            )01.2(  

:3 hakgnaL  sisabnon nad sisab lebairav nakutneneM  

     naka ayntujnales ,radnats kutneb malad ek nakisrevnokid haleteS

sisab lebairav nakutnetid  non lebairav nad     edotem kutnU .sisab
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 halada sisab lebairav idajnem gnay skelpmis 1S   nad 2S    nakgnades ,

non lebairav idajnem gnay   halada sisab 1x   nad 2x  .  naidumeK nemele -

ele  lawa lebat malad ek nakkusamid )01.2( naamasrep irad nem

:tukireb iagabes skelpmis  

skelpmiS lawA 3.2 lebaT  
sisaB  1x  2x  1S  2S  isuloS  

z -6 -8 0 0 0 

1S  -3 -1 1 0 -4 

2S  -1 -2 0 1 -4 

 naamasrep adap neisifeok anerak 3.2 lebaT nakrasadreB z  ialinreb

 isulos ipatet nakA .lamitpo hadus isulos akam lon uata fitagen

  .fitagen agrahreb nanak saur ialin anerak lebisif kadit aynlawa

 .naktujnalid lamitpo isulos iracnem kutnu isareti sesorp aggniheS  

1 isaretI : 

     et audek nad amatrep hakgnal aneraK  akam ,0 isareti irad tapadid hal

.ayntukireb hakgnal ek naktujnalid tapad nad igal iracid ulrep kadit  

:3 hakgnaL   nakutneneM elbairav gnivael  

elbairav gnivaeL   fitagen gnilap gnay ialin tahilem nagned nakutnetid

.nanak saur molok irad  ib ,sataid isareti adaP  nad utas halas hilipid as

1S  )4( −=  iagabes hilipret elbairav gnivael . 

:4 hakgnaL   nakutneneM elbairav gniretnE  

 elbairav gniretnE  arac nagned sisabnon lebairav irad hilipid

 naamasrep neiesifeok aratna oisar taubmem z  gnay neisifeok nagned

 nagned nagnubuhreb elbairav gnivael  adap tahilid tapad oisaR .

T  leba  4.2  : tukireb  

oisaR 4.2 lebaT  lauD edoteM  skelpmiS  

 

1x  2x  1S  2S  

 naamasrep neisifeoK z -6 -8 0 0 
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naamasrep neisifeoK  1S  -3 -1 1 0 

oisaR  2 8 0 - 

reB 4.2 lebaT nakrasad   iuhatekid tapad 1x   iagabes hilipret  gniretne

elbairav   .licekret oisar nakrasadreb  

:5 hakgnaL  ssuaG isanimile nakukaleM -  .urab  lebat habugnem kutnu nadroJ

 adap tahilid tapaD T .5.2 leba  

:6 hakgnaL   sirab ialin gnutihgneM z urab . 

 1 isaretI 5.2 lebaT  lauD edoteM skelpmiS  

sisaB  1x  2x  1S  2S  
 

isuloS  

z 0 -6 -2 0 8 

1x  1 3
1  −

3
1  

0 3
4  

S1 0 3
5  −

3
1  

1 3
8

−  

 naamasrep neisifeok nupiksem awhab tahilret 5.2 lebaT nakrasadreB

z  sirab( lamitpo isidnok ihunemem hadus z  fitagen uata lon hadus

lebairav ipatet ,)isaminim susak kutnu -  kadit aynlawa sisab lebairav

 gnay lawa isulos nakirebmem ( lebisif S2  .fitagen ialinreb )  aggniheS

.naktujnalid isareti sesorp  

2 isaretI : 

:3 hakgnaL   nakutneneM elbairav gnivael  

elbairav gnivaeL   fitagen gnilap gnay ialin tahilem nagned nakutnetid

.nanak saur molok irad   gnay nanak saur molok ,sataid isareti adaP

 halada fitagen ialin iaynupmem 2S   akam , 2S  )
3
8( −=  hilipret

 iagabes elbairav gnivael . 

:4 hakgnaL   nakutneneM elbairav gniretnE  
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 elbairav gniretnE  arac nagned sisabnon lebairav irad hilipid

 naamasrep neiesifeok aratna oisar taubmem z  gnay neisifeok nagned

 nagned nagnubuhreb elbairav gnivael  lebat adap tahilid tapad oisaR .

: tukireb   

oisaR 6.2 lebaT  lauD edoteM  skelpmiS  

 

1x  2x  1S  2S  

 naamasrep neisifeoK z 0 -6 -2 0 

naamasrep neisifeoK 2S  0 
−

3
5  −

3
1  

1 

oisaR   5
31  

6 0 

 
 iuhatekid tapad 6.2 lebaT nakrasadreB 2x   iagabes hilipret  gniretne

elbairav   .licekret oisar nakrasadreb  

:5 hakgnaL  ssuaG isanimile nakukaleM - nu nadroJ  .urab  lebat habugnem kut

 tapaD  adap tahilid T .7.2 leba  

:6 hakgnaL  urab z sirab ialin gnutihgneM . 

 7.2 lebaT  2 isaretI  lauD edoteM skelpmiS  
sisaB  1x  2x  1S  2S  isuloS  

z 0 0 
−

5
4  −

5
81  

5
88  

1x  1 0 
−

5
2  

5
1  

5
4  

2x  0 1 
−

5
1  −

5
3  

5
8  

  
 lamitpo hadus z neisifeok sirab adap anerak ,7.2 lebaT nakrasadreB

 utiay nasutupek lebairav ialin ipatet naka ,)lon uata fitagen ialinreb(

1x   nad 2x   tapadid gnay lamitpo isuloS .regetni isulos halnakub

:halada  
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5
4

1 =x  ,
5
8

2 =x  ,
5
371=z  

 akam regetni nagnalib nakapurem gnay isulos naknigniid aneraK

irav utas halaS .yromog aladnek habmatid  kutnu hilipid tapad leba

 hilipid ini lah malaD .urab aladnek naamasrep idajnem 2x   anerak

: aynnaamasrep tukireb nad raseb gnilap gnay ialin iaynupmem  

5
31

5
21

5
10 212 +=






 +−+






 ++ SSx  

 nakhabmatid gnay aladnek akaM )yromog(   ayntukireb isareti adap

: halada  

5
3

5
2

5
1

5
3

5
2

5
1

5
3

5
2

5
1

21

21

21

−=+−−

=−+

≥+

g

g

SSS

SSS

SS

                             )11.2(  

 nahabmanep haletes urab aladnek naidumeK  yromog  nakkusamid

 urab skelpmis lebat helorepid agggnihes skelpmis lebat maladek

:tukireb iagabes  

abmanep haleteS 8.2 lebaT  nah  yromog 1 

sisaB  1x  2x  1S  2S  gS  isuloS  

z 0 0 
−

5
4  −

5
81  

0 
5
88  

1x  1 0 
−

5
2  

5
1  

0 
5
4  

2x  0 1 
−

5
1  −

5
3  

0 

5
8  

gS  0 0 
−

5
1  −

5
2  

1 
−

5
3  



 
 

II - 31  
 

8.2 lebaT nakrasadreB   naamasrep neisifeok awhab tahilret z  hadus

 sirab( lamitpo isidnok ihunemem  z   kutnu fitagen uata lon hadus

lebairav ipatet ,)isaminim susak -  kadit aynlawa sisab lebairav

( lebisif gnay lawa isulos nakirebmem gS  .fitagen ialinreb )  aggniheS

 isulos iracnem kutnu isareti sesorp .naktujnalid lamitpo  

 

3 isaretI : 

:3 hakgnaL   nakutneneM elbairav gnivael  

elbairav gnivaeL   fitagen gnilap gnay ialin tahilem nagned nakutnetid

.nanak saur molok irad  gS  )
5
3( −=  iagabes hilipret elbairav gnivael . 

:4 hakgnaL   nakutneneM elbairav gniretnE  

 elbairav gniretnE  arac nagned sisabnon lebairav irad hilipid

 naamasrep neiesifeok aratna oisar taubmem z  gnay neisifeok nagned

 nagned nagnubuhreb elbairav gnivael  adap tahilid tapad oisaR .

T  leba 9.2   : tukireb  

9.2 lebaT   oisaR  lauD edoteM skelpmiS  

 

1x  2x  1S  2S  gS  

 naamasrep neisifeoK z 0 0 
−

5
4  −

5
81  

0 

naamasrep neisifeoK
gS  0 0 

−
5
1  −

5
2  

1 

oisaR    4 9 0 

9.2 lebaT nakrasadreB   iuhatekid tapad 1S   iagabes hilipret  gniretne

elbairav   .licekret oisar nakrasadreb  

:5 hakgnaL  ssuaG isanimile nakukaleM -  .urab  lebat habugnem kutnu nadroJ

 adap tahilid tapaD T 01.2 leba . 

 :6 hakgnaL  urab z sirab ialin gnutihgneM  

01.2 lebaT  3 isaretI   edoteM enalP gnittuC  
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sisaB  1x  2x  1S  2S  gS  isuloS  

z 0 0 0 -2 -4 02  

1x  1 0 0 1 -2 2 

2x  0 1 0 -1 1 1 

gS  0 0 1 2 -5 3 

.2 lebaT nakrasadreB 01   neisifeok sirab adap anerak z  ialinreb hadus

lebairav ,lon uata fitagen -  nad lon uata fitisop  ialinreb sisab lebairav

 apureb gnay fitisop ialinreb hadus aguj nanak saur adap ialin aumes

 enalp gnittuc edotem nagned lamitpo isulos akaM .talub nagnalib

halet  : tukireb lebat malad nakijasid naD .helorepid  

11.2 lebaT  mumitpO isuloS  
nasutupeK lebairaV  mumitpO ialiN  

z 02  

1x  2 

2x  1 

 1.2 lebaT nakrasadreB 1  surah enimsaJ awhab naklupmisid tapad ,

A nanakam sinej nakaideynem  ( 1x  sinej nad tinu 2 kaynabes )

( B nanakam 2x ( muminim ayaib nagned tinu 1 kaynabes ) z  rasebes )

.02  

 

 



 

 

  III BAB  

NAITILENEP IGOLODOTEM  

 
 baB adaP ini  pahat liated anamiagab naksalejid naka -  nakukalid gnay pahat

hakgnal nupadA  .)3.1( naigab adap naitilenep naujut iapacnem kutnu silunep -

:tukireb iagabes halada ini naitilenep malad nakanugid gnay hakgnal  

.1  ataD nalupmugneP  

malad atad helorepmem pahat nupadA  :halada ini rihka sagut nasilunep  

.a  akatsuP idutS  

 nahab naklupmugnem utiay naakatsupek iduts nagned ialumid ini pahaT

 ,ispirks ,ukub irad kiab isamrofni ilaggnem atres irajalepmem ,isnerefer

 edotem nad isamitpo ianegnem tenretni sutis nupuam ,lanruj gnittuc  .enalp  

.b  atad nalibmagneP  

 adap libmaid gnay rednukes atad apureb atad helorepmem silunep ini pahaT

 libma id gnay atad nupadA .lutnaS asotneS )TWK( inat atinaw kopmolek

 atad halada ,skelpmokordih sinej kupup halmuj  aksnohp sinej kupup halmuj  ,

 KPN sinej kupup halmuj durmaZ , up sinej kupup halmuj  kup nak gnad  

gnibmak  ,  rufluS nad muilaK ,tafsohP ,negortiN arah rusnu nagnudnak halmuj

gnisam adap - gnisam adap muminim nahutubek halmuj atres kupup gnisam -

.arah rusnu gnisam  

.2  ataD anusuyneP  

 nusuyneM ay atad  maladek helorepid gn  ledom  reinil regetni gnimmargorP . 

.3  eM n  edotem nakanuggnem lamitpo isulos irac enalp gnittuc . 

  nupadA hakgnal -  hakgnal  lamitpo isulos iracnem  edotem nakanuggnem

enalp gnittuc   halada : tukireb iagabes  

.a   ledom taubmeM gnimmargorp regetni  ,  malad ek nakisrevnok naidumek

.radnats kutneb  

.b  yneM  margorp halasam nakiasele regetni   edotem nakanuggnem nagned

 tarays nakiabagnem nad skelpmiS regetni  .  

.c  meM  ialin ikilimem sisab lebairav aumes akiJ .mumitpo isulos askire

,regetni  halet regetni mumitpo isulos   halet isulos sesorp nad helorepid
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 ,hacep ialin ikilimem hisam sisab lebairav hibel uata utas akiJ .rihkareb

hakgnal nakukal akam - : tukireb iagabes hakgnal  

.1  meM  saur molok malad skelpmis mumitpo lebat sirab gnarabmes hili

.rasebret nahacep taumem gnay nanak  

.2  naklasiM  ek sirab -  i  gnay naamasrep nad hilipret gnay sirab halada

ek sirab malad kutnebret -  i : halada  

ij

n

j
ji bxa =∑

=1
 

:nahabmat aladnek nagneD  

ij

n

j
jiig fxfS −=−∑

=1
 

: nagneD  

igS ( nahabmat aladneK : yromog ek ) -i 

jif  malad nahacep naigaB : jia  

if  malad nahacep naigaB : ib  

.d  yneM  nahabmat aladnek nagned skelpmis laud edotem nagned nakiasele

( )yromog  .rihkaret sirab adap nakkatelid  

.e   ,lamitpo nakatakid isuloS  nanak saur adap lebairav aumes alibapa

regetni ialin iaynupmem  

.4  .nalupmisek taubmeM  
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hakgnal nupadA -  kutneb malad taubid tapad naitilenep igoledotem hakgnal
trahcwolf  :tukireb iagabes  

 

 

 

 

 

  

 

 

  

 

  

   

   

  

    

 

 

  

 

  

  

  

  

 

 

 1.3 rabmaG  trahcwolF  naitileneP igolodoteM  

atad nalupmugneP  

ledoM kutnebmeM  

 margorp halasam nakiaseleS  regetni  nad skelpmis edotem nakanuggnem nagned
 tarays nakiabagnem .regetni  

 lebairav aumes hakapA
 hadus ?regetni  

( aladnek nahabmaneP )yromog  

skelpmis laud edotem nagned nakiaseleS  

 lebairav aumes hakapA
 hadus ?regetni  

lamitpO isuloS  

aY  

kadiT  

kadiT  

aY  

nalupmisek taubmeM  

ialuM  

iaseleS  



 

 

V BAB  

NARAS NAD NALUPMISEK  
 

1.5  nalupmiseK  

,VI baB adap nasahabmep nakrasadreB   nagned mumitpo isulos helorepid

 edotem nakanuggnem enalp gnittuc   nahabmanep ilak salebes nagned yromog  .

U  kutn  asotneS )TWK( inat atinaw kopmolek akam muminim ayaib naktapadnem

 kupup ,gnurak 7 kaynabes aksnohP sinej kupup nakaideynem ulrep aynah lutnaS

 gnadnak kupuP sinej kupup nad gnurak 7 kaynabes durmaZ KPN sinej K  gnibma

 kaynabes 3 aib nagned gnurak y  a  muminim .000.517.1 pR rasebes  

2.5  naraS  

adaP  ini naitilenep , mem aynah silunep  sahab  edotem naanuggnep  gnittuc

 enalp  .lutnaS asotneS )TWK( inat atinaw kopmolek susak iduts nagned  bapA i  al

 kutnu naknaraynem silunep ,ini naitilenep naktujnalem nigni acabmep

 nakanuggnem j sine  edotem  gnimmargorp regetni   nial gnay   nupuata

.igal kaynab hibel gnay lebairav nagned adebreb gnay susak iduts nakanuggnem   
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 kana iagabes usgnub   irad tapme   kapaB nagnasap araduasreb

runsaM   ubI nad itairuS  nagned , agit   utiay araduas  irbeF itseR

soS.S itaW adinsiR nad iS.S ,anailuM ,itnaW  .  siluneP

kanaK namaT lamroF nakididneP nakiaseleynem -  id kanaK

0 aduraG KT 0  rasaD halokeS ,3002 nuhat adap hawaS aseD 1

 halokeS ,9002 nuhat adap ualaJ iagnuS 810 NDS id

P amatreP hagneneM  2102 nuhat adap aratU rapmaK 1 NPMS id nakiaseles silune

 umlI nasuruJ nagned satA hagneneM halokeS nakididnep nakiaseleynem nad

.5102 nuhat adap rapmaK 1 NAMS id )API( malA nauhategneP  

  silunep amas gnay nuhat adap ,AMS ukgnab nakiaseleynem haleteS

ujnalem  natluS iregeN malsI satisrevinU id iggniT naurugreP ek nakididneP nakt

 nasuruJ nagned igolonkeT nad sniaS satlukaF id sulul nad uaiR misaK firayS

 id ketkarP ajreK nakanaskalem silunep ,8102 iraurbeF nalub adaP .akitametaM

reK aganeT nad nairtsudnireP saniD rapmaK netapubaK aj   luduj nagned “  sisilanA

 padahreT isatsevnI nad iskudorP ialiN ,iskudorP halmuJ huragneP

ajreK aganeT napareyneP ”  nad cS.M ,inayrA irtiF ubI helo gnibmibid gnay

sutsugA nalub adaP .8102 inuJ 8 adap nakranimesid -  silunep 8102 rebmetpeS

 netapubaK id )NKK( atayN ajreK hailuK itukignem nawalaleP  natamaceK ,

saruK nalakgnaP  aseD , amuseK  . p 9102 rebmevoN 02 laggnat adaP  silune

 rihkA saguT luduj nagned anajras naiju sulul nakataynid “  edoteM napareneP

enalP gnittuC   nakupumeP ayaiB isamitpO kutnu  iabaC namanaT adap

dutS( i  : susaK lutnaS asotneS inaT atinaW kopmoleK )”  nesod nagned

.taM.M ,irtifaS ariflE ubI rihka sagut gnibmibmep  

 


