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III BAB  

NAITILENEP EDOTEM  

.A  naitileneP niaseD  

 natakednep nakanuggnem itilenep halada  nakanugid gnay naitilenep niaseD

 aratna nagnubuh ada hakapa iuhategnem kutnu naujutreb gnay lanoisalerok

 iagabes irid naayacrepek nagned sabeb lebairav iagabes laisos naamirenep

 .takiret lebairav  

.B  naitileneP lebairaV  

 tafis uata tubirta utaus nakapurem naitilenep lebairav )3102( onoigus turuneM

 gnay utnetret isairav iaynupmem gnay nataigek uata keybo ,gnaro irad ialin uata

 akaM .ayannalupmisek kiratid nad irajalepid kutnu itilenep helo nakpatetid

tilenep malad lebairav :halada ini nai  

.a  )X( nednepedni lebairaV  laisos naamireneP :  

.b  )Y( nedneped lebairaV   irid naayacrepeK :  

 

.C  lanoisarepO isinefeD  

.1  laisoS naamireneP  

 )radacreb hamilsum( gnaroeses naupmamek nakapurem laisos naamireneP

ynirid nanikayek nad laisos iskaretnireb malad  helo amiretid tapad kutnu a

kiab nagned nagnukgnil .  taraysam laisos nagnukgnil pukacnem ini nagnukgniL

.ayabes namet laisos nagnukgnil nad   ayapu halada laisos naamirenep rotakidnI

 adap itapme nakkujnunem ,laisos nagnukgnil malad fitka isapisitrapreb

ukgnil gnaro iayacrepmem nad laisos nagn - .laisos nagnukgnil id gnaro  
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.2  iriD naayacrepeK  

 irid naayacrepeK  hamilsum( gnaroeses ikilimid gnay nanikayek halada

 kutnu tegratreb nad simitpo ,aynikilimid gnay naupmamek  ianegnem )radacreb

atic nakdujuwem -  rotakidnI .atic o halada irid naayacrepek simitp m , iridna a , isibm  ,

t nahibelreb kadi t nad , isnarelo . 

.D  naitileneP kejbuS  

.1   naitileneP isalupoP  

 isalupoP .)6002:otnukirA( naitilenep kejbus nahurulesek halada isalupoP

p malaD .uaiR id radacreb gnay iwsisahaM halada ini naitilenep  kadit ini naitilene

 anerak ,radac nakanuggnem gnay iwsisaham isalupop halmuj apareb iuhatekid

 radacreb hamilsum nahurulesek halmuj gnatnet itsap gnay kitsitats atad ada muleb

satisrevinu id -   .uaiR id ada gnay satisrevinu  

.2  S P kejbu  naitilene  

 id ada gnay satisrevinu agit irad libmaid aynah ini naitilenep malad kejbuS

 .gnanikgnaB IATS nad ,uaiR satisrevinU ,AKSUS NIU irad iwsisaham utiay uaiR

 adap nakrasadid ini laH .gnaro 03 halmujreb ini naitilenep malad kejbuS

S .naitilenep kejbus aynsatabret  ,naitilenep lepmas naruku napatenep nagned iause

 muminim lepmas akam lanoisalerok naitilenep kutnu )9002 ,surdI( yaG turunem

 .kejbus 03 halada  

.3  aS kinkeT gnilpm  

 kinket nakanuggnem itilenep ,naitilenep kejbus nautnenep malaD  gnilpmas

 latnedisni  kinket utiay  latnedisni uata nalutebek nakrasadreb lepmas nautnenep
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 gnadnapid aliB .lepmas iagabes nakanugid tapad itilenep nagned umetreb akitek

.)3102 ,onoyiguS( atad rebmus iagabes kococ tubesret iumetid gnay gnaro  

.E  eM ataD nalupmugneP edot  

enep malad atad nalupmugneP  alakS .alaks nakanugnem itilenep ,ini naitil

 nagned amas ripmah aynkutneb gnay atad nalupmugnep tnemurtsni nakapurem

 .)9002 ,surdnI( nagnajnejrep ledom ipat ,pututret ledom tekgna nagned  

nu naujutreb gnay trekil alaks nakanuggnem halada nususid gnay alakS  kut

 naatayrep aud irad iridret ini naitilenep adaP .nakulrepid gnay atad helorepmem

 utiay  lebarovaf nad   .lebarovafna  naatayrep adap nakirebid gnay rokS  lebarovaF

1 halada  bawaj kutnu  2 ,)STS( iauses kadit tagnas na  iauses kadit nabawaj kutnu

 ,)ST(  kutnu 3 4 nad )S( iauses nabawaj  .)SS( iauses tagnas nabawaj kutnu  

 iauses kadit tagnas nabawaj kutnu 4 akam ,lebarovafnU metia adap aynkilabeS

 kutnu 1 nad )S( iauses nabawaj kutnu 2 ,)ST( iauses kadit nabawaj kutnu 3 ,)STS(

 .)SS( iauses tagnas nabawaj  

nakrasadreB   akam ,aynmulebes naksalejid halet gnay kepsa tnirp eulb  irad

 halada itilenep helo nususid gnay laisos naamirenep nad irid naayacrepek alaks

:tukireb igabes  
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1.3 lebaT  

 alakS tnirP eulB laisoS naamireneP  

 
N
o 
 

 
kepsA -
kepsa  

 

 
rotakidnI  

 

metia romoN  halmuJ  
 elbarovaF  elbarovafnU    metiA  

.1  
 
 
 
 
 
 
.2  

 

 aynadA
 nanigniek
 iskaretnireb

 nagned
nial gnaro  

 
 aynadA

 naupmamek
 lortnognem

irid  

 isapisitrapreb ayapU
 malad fitka

laisos nagnukgnil  
 

 
 

 itapme nakkujnuneM
 nagnukgnil adap

laisos  
 

 
gnaro iaayacrepmeM -

 gnaro  nagnukgnil id
laisos  

31,7,1  
 
 
 
 
 

,12,51,9,3
33,72  

 
 
 

,02,41,8,2
23,62  

43,82,22  
 
 
 
 
 

 ,21,01,6,4
,42,91,81,61

13,03,52  
 
 

 ,71,11,5,2
53,32  

6 
 
 
 
 
 
71  

 
 
 
 
21  

 halmuJ                                                      02                     51  53  
 

 lebat iraD  awhab tahilid tapad sata id laisos naamirenep alaks adap tnirp eulb

 iridret lebarovafnu metia halmuj nad metia 02 irad iridret lebarovaf metia halmuj

 halada laisos naamirenep alaks adap naharulusek metia halmuJ .metia 51 irad

.metia 53 kaynabes  
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ebaT 2.3 l  

iriD naayacrepeK alakS tnirP eulB  

oN  
rotakidnI  

 

             metia romoN                                                   halmuj  
          lebarovaF barovafnU el                  metia  

                                                                 
  

73 ,12,11,1  
22,21,2  

13,32,31,3  
,41,4  

63,42,51,5  

 
52,61,6 , 33  
03,71 ,7  

72,81,8 , 43  
82,91,9  

,92,62,02,01 23 53,  

 
8 
6 
8 
5 
01  

.1  

.2  

.3  

.4  

.5  

simitpO  
iridnaM  

isibmA  
nahibelreb kadiT  

isnareloT  

halmuJ                                                                           71                          02  73  
 

 71 irad iridret lebarovaf metia halmuj awhab tahilid tapad sata id lebat iraD

etia halmuJ .metia 02 irad iridret lebarovafnu metia halmuj nad metia  m

.metia 73 kaynabes halada irid naayacrepek alaks adap naharulusek  

.F   satilibaileR naD satidilaV  

.1  naitileneP tnemurtsnI aboC ijU  

 nakanuggnem itilenep ini naitilenep adaP tuo yrt   nakanerakid gnay iakapret

 ruku tala aboc iju aggnihes ,naitilenep kejbus naktapadnem kutnu ayntilus

 .naitilenep kejbus adap nakukalid gnusgnal tuo yrT   kutnu nnaujutreb ini ini

egnem ruku tala satilibailer nad satidilav takgnit iuhat   naamirenep lebairav adap

 adaP .irid naayacrepek nad laisos tuo yrt   alaks nakrabeynem itilenep ini

 nakirebid gnay alaks 03 kaynabes irid naayacrepek alaks nad laisos naamirenep

.radac nakanuggnem gnay iwsisaham adapek  
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.2  rukU talA satidilaV  

asareb satidilaV  atak irad l ytidilaV   anamhuajes itra iaynupmem gnay

 utauS .aynruku isgnuf nakukalem malad ruku tala utaus natamrecek nad natapetek

 gnay satidilav iaynupmem nakatakid tapad naka narukugnep nemurtsni uata set

u isgnuf naknalajnem tubesret tala alibapa iggnit  ruku lisah irebmem uata aynruk

.)9002 ,rawzA( tubesret narukugnep nakukalid duskam nagned iauses gnay  

 satidilav nakanuggnem utiay ini naitilenep malad nakanugid gnay satidilaV

metia anamhuajes nakkujnunem satidilaV .isi -  nahurulesek pukacnem malad metia

wak  isi satidilav naijugnep ,ini naitilenep malaD .rukuid kadneh gnay isi nasa

 nesod helo nakukalid ini lah malad ,ilha arap helo lanoisar sisilana nakanuggnem

.rebmusaran nad gnibmibmep  

.3  iA isanimirksiD ayaD met  

 isnetsisnok uata nasaralesek rotakidni alop nakapurem metia adeb ayad ijU

 isgnuf  halitsi nagned lanekid gnay nahurulesek araces alaks isgnuf nagned metia

metia isnetsisnok -  nakukalem kutnu rasad nakidajid gnay ajrek pisnirP .latot

h malad gnay metia iskeles metia hilimem halada ini la -  aynruku isgnuf gnay metia

 .itilenep ikadnehekid gnay anamiagabes alaks ruku isgnuf nagned iauses  

 ayad skedni irad tahilid tapad ,ruku tala natapetek uata nahihasek nautneneP

2( rawzA helo nakakumekid gnay airetirK .isanimirksed  alaks awhab )900

 .03,0 halada laminim isanimirksed skedni kutnu nakanugid gnay igolokisp

 nakgnades ,rugug nakataynid 03,0 < aynneisifeok gnay metia naikimed nagneD

 isalerok neisifeok iaynupmem gnay metia halada dilav paggnaid gnay metia  ≥
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03,0 lenep malaD .  na vhihasek satab iagabes nakanugid gnay neisifeok ini naiti

.03,0 halada  

 gnay metia 91 tapadret ,laisos naamirenep alaks metia 53 irad ,naidumeK

013,0 rasikreb ialin nagned dilav gnay metia 61 nad rugug -  naicnir nupadA .475,0

pad rugug nad dilav gnay metia :tukireb 4.3 lebat adap tahilid ta  

3.3 lebaT  

laisoS naamireneP alakS satidilaV ijU lisaH isalutipakeR  

oN  
rotakidnI  

dilaV  ruguG  
halmuJ  F UF F UF 

1  ayapU
 isapisitrapreb

 malad fitka
 nagnukgnil

laisos  

 ,31 ,1  43,82,22  

 

7 - 6 

2  nakkujnuneM
 adap itapme

 nagnukgnil
laisos  

12,51   ,42,91,6
13,03  

33,72,9,3  1,61,21,01,4
52,8  

71  

3  iayacrepmeM
gnaro -  id gnaro

 nagnukgnil
laisos  

23,62,2  53  

 

02,41,8  2,32,71,11,5
9 

21  

halmuJ  7 9 8 11  
53  

61  91  
:nagnareteK  

F  : lebarovaF  
FU   : lebarovafnU  

 
metia helorep id haleteS -  nususid akam dilav gnay metia tnirp eulb   alaks

:tukireb 4.3 lebat adap tahilid tapad gnay naitilenep kutnu laisos naamirenep  
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4.3 lebaT  

 alakS tnirP eulB laisoS naamireneP  

 
N
o 
 

 
kepsA -
kepsa  

 

 
rotakidnI  

 

metia romoN  halmuJ  
 elbarovaF  elbarovafnU  metiA  

.1  
 
 
 
 
 
 
.2  

 

 aynadA
 nanigniek
 iskaretnireb

 nagned
nial gnaro  

 
 aynadA

 naupmamek
 lortnognem

irid  

 isapisitrapreb ayapU
 malad fitka

laisos nagnukgnil  
 

 
 

 itapme nakkujnuneM
 nagnukgnil adap

laisos  
 

 
gnaro iaayacrepmeM -

 id gnaro  nagnukgnil
laisos  

31,1  
 
 
 
 
 

12,51  
 
 
 
 

23,62,2  

43,82,22  
 
 
 
 
 

 ,03 ,42,91,6
13  

 
 
 
53  

5 
 
 
 
 
 
7 
 
 
 
 
4 

 halmuJ                                                      9                     7  61  
 

 tapad sata id laisos naamirenep alaks adap tnirp eulb lebat iraD  awhab tahilid

 iridret lebarovafnu metia halmuj nad metia 7 irad iridret lebarovaf metia halmuj

 kutnu laisos naamirenep alaks adap naharulusek metia halmuJ .metia 9 irad

.metia 61 kaynabes halada  naitilenep  

ia 73 padahret sisilana lisah irad ,uti aratnemeS  irid naayacrepek alaks met

 satidilav ialin nagned dilav gnay metia 32 nad rugug gnay metia 41 tapadret

503,0 aratna rasikreb irid naayacrepek -  narabmag nakijasid ini tukireB .017,0

:3.3 lebat adap irid naayacrepek alaks satidilav iju sisilana mumu  
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3 lebaT 5.  

iriD naayacrepeK alakS adaP satidilaV ijU lisaH isalutipakeR  

oN  
rotakidnI  

dilaV  ruguG  
halmuJ  F UF F UF 

1 simitpO  12 ,1  
 

52 ,6  
 

73,11  33 ,61  8 

2 iridnaM  
 

22 ,2  03,71,7  21  - 6 

3 isibmA  
 

32,3  72,8  31 13,  43,81  8 

4 nahibelreb kadiT  
 

4 82,9  41  91  5 

5 isnareloT  
 

42,51,5  1 23,92,62,0  63  53,02  01  

halmuJ  01  31   7  7 
73  

32  41  
:nagnareteK  

F  : lebarovaF  
FU   : lebarovafnU  

 

metia helorep id haleteS -  nususid akam dilav gnay metia  tnirp eulb  alaks

 lebat adap tahilid tapad gnay naitilenep kutnu irid naayacrepek :tukireb 6.3  

6.3 lebaT  

iriD naayacrepeK alakS tnirP eulB  

oN  
rotakidnI  

 

             metia romoN                                                   halmuj  
          lebarovaF barovafnU el                  metia  

                                                                 
  

12 ,1  
22 ,2  
32,3  

,4  
42,51,5  

 
52,6  

03,71 ,7  
72,8  
82 ,9  

,92,62,01 23  

 
4 
5 
4 
3 
7 

.1  

.2  

.3  

.4  

.5  

simitpO  
iridnaM  

isibmA  
nahibelreb kadiT  

isnareloT  

halmuJ                                                                           01                           31  32  
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 awhab tahilid tapad sata id irid naayacrepek alaks adap tnirp eulb lebat iraD

 iridret lebarovafnu metia halmuj nad metia 01 irad iridret lebarovaf metia halmuj

 kutnu irid naayacrepek alaks adap naharulusek metia halmuJ .metia 31 irad

bes halada  naitilenep  .metia 61 kayna  

.4   satilibaileR  

 atak irad nahamejret nakapurem satilibaileR  ytilibailaer  iaynupmem gnay

 atak lasa  yler  nad  .ytiliba  tubesid iggnit satilibailer ikilimem gnay narukugneP

( elbailer gnay narukugnep iagabes elbailer  .)  adap ucagnem satilibaileR

ecek ankam gnudnagnem nad ruku lisah naayacrepek uata nanetsisnok  natamr

 .)9002 ,rawzA( narukugnep  ,ini naitilenep malad satilibailer ijugnem kutnU

:sumur nagned ahpla satilibailer neisifeok nakanuggnem itilenep  

 

 

 

 :nagnaretek  

α  ahpla satilibailer neisifeoK  :  

 

𝑆

 

1

 

2  1 nahaleb roks snairaV :  

 

𝑆

 

2

 

2 2 nahaleb roks snairaV :  

 

𝑆

 

𝑥

 

2   alaks roks snairaV :  

 ijuid halet gnay laisos naamirenep nad irid naayacrepek metia nahuruleseK

 alaks kutnu 468,0 rasebes satilibailer neisifeok helorepid ,aynsatilibailer

 tala naikimed nagneD .laisos naamirenep alaks kutnu 918,0 nad irid naayacrepek

m nakataynid tapad ini ruku  nikames ,aneraK .iggnit gnay satilibailer ikilime

 .aynsatilibailer iggnit nikames itrareb 00,1 itakednem satilibailer neisifeok iggnit

 2 = α �

 

1

 

−

 

𝑆

 

1

 

2

 

+

 

 

 

𝑆

 

2

 

2

 

𝑆

 

𝑥

 

 

 

2 � 
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 nikames itrareb 0 akgna itakednem hadner nikames gnay neisifeok aynkilabeS

 hadner .)9002 ,rawzA( aynsatilibailer  

.G  A kinkeT ataD sisilan  

 nagned halada ini naitilenep malad nakanug id gnay atad sisilana kinkeT

 isalerok nagnutihrep nakanuggnem nosraep tnemom tcudorp  naujutreb gnay ,

 laisos naamirenep nagned irid naayacrepek aratna nagnubuh iuhategnem kutnu

 radacreb hamilsum adap  nakanugid naka gnay sumur nupadA .)0102 : otnukirA(

:tukireb iagabes halada  

 

 
 :nagnareteK  

r yx   =  aratna tnemoM tcudorP isalerok neisifeoK satisuigileR   nagned
isatsrerpreB isavitoM  

N  =  halmuJ itiletid gnay kejbus  
X  = satisuigileR  
Y  = isatserpreB isavitoM  

YX   = halmuJ  nailakrep   roks  
XΣ   = halmuJ  nailakrep   roks satisuigileR  

YΣ   =  halmuJ roks nailakrep satserpreB isavitoM  

 nagned nakisalerokid naka irid naayacrepek padahret narukugnep lisah ataD

 atad  margorp retupmoc nakanuggnem nagned gnutihid ataD .laisos naamirenep

 0.61 SSPS .swodniw rof  

n
Y

Y
n
X

X

n
Y

YXYX
r yx

)()(

)(
)(

2
2

2
2


