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1.2  farG  

g iroeT  far  akitek ,6371 nuhat adap ada ilak amatrep  kutnu abocnem reluE

 grebsginoK natabmej nahalasamrep irad isulos iracnem ( ,vedusaV  )6002 . farG  

nemele nanupmih aratna narabmag nakapurem -  nemele  kadit  tubesid gnay gnosok

(kitit xetrev kitit tururet kadit nagnasap nanupmih nagned ) -  gnay tubesret kitit

( isis tubesid egde  .) erem kutnu nakanugid farG kejbo nakisatneserp -  tirksid kejbo

kejbo aratna nagnubuh nad -o tubesret kejb  ( ,rinuM  9002 .)  

ireB farg isinifed nakapurem ini tuk : 

ifeD  1.2 isin ( 6791 ,ytruM nad ydnoB )  G  far G  tururet lepirt halada

 

(

 

𝑉(

 

𝐺)

 

,

 

𝐸(

 

𝐺)

 

,

 

𝜓

 

𝐺

 

)  gnay nanupmih irad iridret  kitit  gnosok kat  

 

𝑉

 

(

 

𝐺

 

)  isis nanupmih ,

 

𝐸

 

(

 

𝐺

 

) hasipret gnay ,   nanupmih irad

 

𝑉(

 

𝐺)  nad ,  isnedisni isgnuf

 

 

 

𝜓

 

𝐺

 

  gnay

gnem gnubuh  irad isis paites nak  G  nagned  kitit irad tururet kat nagnasap   .G  akiJ  e  

 isis halada  nad  u  nad  v  kitit halada - aggnihes kitit  

 

𝜓

 

𝐺

 

(

 

𝑒

 

)

 

=

 

𝑣𝑢 naidumek ,   e

 nakatakid tiakret   nagned  u  nad v kitit ; -  kitit  u  nad  v   irad gnuju tubesid e. 

halada tukireB  D naksalejnem kutnu farg hotnoc .2 isinife 1: 

 

 

𝐺

 

= (

 

𝑉(

 

𝐺)

 

,

 

𝐸(

 

𝐺)

 

,

 

𝜓

 

𝐺) 

d anami  

         

 

𝑉(

 

𝐺)

 

= �

 

𝑣

 

1

 

,

 

𝑣

 

2

 

,

 

𝑣

 

3

 

,

 

𝑣

 

4� 

         

 

𝐸(

 

𝐺)

 

=

 

 �

 

𝑒

 

1

 

,

 

𝑒

 

2

 

,

 

𝑒

 

3

 

,

 

𝑒

 

4

 

,

 

𝑒

 

5

 

,

 

𝑒

 

6� 

d  na

 

𝜓

 

𝐺  nifedid tapad i iagabes nakis  

         

 

𝜓

 

𝐺(

 

𝑒

 

1)

 

=

 

𝑣

 

1

 

𝑣

 

2

 

,

 

𝜓

 

𝐺(

 

𝑒

 

2)

 

=

 

𝑣

 

2

 

𝑣

 

3

 

,

 

𝜓

 

𝐺(

 

𝑒

 

3)

 

=

 

𝑣

 

3

 

𝑣

 

3 

         

 

𝜓

 

𝐺(

 

𝑒

 

4)

 

=

 

𝑣

 

3

 

𝑣

 

4

 

,

 

𝜓

 

𝐺(

 

𝑒

 

5)

 

=

 

𝑣

 

2

 

𝑣

 

4

 

,

 

𝜓

 

𝐺(

 

𝑒

 

6)

 

=

 

𝑣

 

2

 

𝑣

 

4 
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farG rabmaG 1.2 rabmaG  

 

 1.2 isinifeD  awhab nakataynem

 

𝑉

 

(

 

𝐺

 

) gnosok helob kadit   nakgnades ,

 

𝐸

 

(

 

𝐺

 

) 

it naknikgnumid farg haubes ,idaJ .gnosok helob  haub utas isis iaynupmem kad

nup  , as laminim ,ada surah aynkitit ipatet  .ut  gnay farG  utas iaynupmem aynah

kitit haub   isis haubes apnat  nup .laivirt farg nakamanid  

 kitiT id tapad farg adap itrepes ,furuh nagned aman ireb  ...,,, cba   uata

 nagned ilsa nagnalib  ...,3,2,1  akgnadeS .aynaudek nagnubag uata  gnay isis n

 kitit nakgnubuhgnem iv   nagned jv   nagnasap nagned nakataynid

 

𝑣

 

𝑖

 

𝑣

 

𝑗  uata

bmal nagned nakataynid a  gn

 

𝑒

 

1

 

,

 

𝑒

 

2

 

,

 

…

 

,

 

𝑒

 

𝑛  gnay  silutid tapad iagabes  

 

𝑒

 

=

 

(

 

𝑣

 

𝑖

 

𝑣

 

𝑗). 

 farg irad kitit aynkaynaB

 

𝐺

 

=

 

(

 

𝑉

 

,

 

𝐸

 

)

 

  tubesid redro   nagned nakisatonid gnay |

 

𝑉|  .

 farg irad isis aynkaynab nakgnadeS

 

𝐺

 

=

 

(

 

𝑉

 

,

 

𝐸

 

)  tubesid ezis   nakisatonid gnay

 nagned |

 

𝐸|. 

 

2.2  sineJ - sinej  farG  

nakrasadreb tahilid tapad farg nakopmolegneP   uata gnaleg aynkadit ada

 adnag isis farg adap ,  nakrasadreb nad ,isis adap hara isatneiro nakrasadreb

.aynrutkurts  

  adnag isis uata gnaleg aynkadit ada nakrasadreB farg adap  ,  araces akam

apad farg mumu igabid  t  j aud idajnem 9002 ,rinuM( utiay ,sine :)  

 

 

 

 𝑣 2 

 𝑣 1 

 𝑣 3 

 𝑣 4 

 𝑒 1 

 𝑒 2 
 𝑒 3 

 𝑒 4 
 𝑒 5 

 𝑒 6 



II -3 
 

 

.1  ( anahredeS farG hparG elpmiS ) 

 gnudnagnem kadit gnay farg halada anahredes farG  isis nupuam adnag

gnaleg  . ( tururet kadit nagnasap halada isis anahredes farg adaP  deredronu

sriap  .) anahredes farg hotnoc halada ini tukireB : 

 

 

 2.2 rabmaG anahredeS farG  

.2   farG kaT - ( anahredeS elpmisnU - hparG ) 

kat farG - .gnaleg uata adnag isis gnudnagnem gnay farg halada anahredes  

des kat farG id anahre ( adnag farg : utiay ,sinej aud igab hpargitlum  nad )

( umes farg hpargoduesp .)  kat farg hotnoc halada ini tukireB - anahredes :  

 

 

 

 3.2 rabmaG anahredeS kaT farG  

ces akam ,isis adap hara isatneiro nakrasadreB abid  tapad farg mumu ara   ig

 ,vedusaV( utiay ,sinej aud idajnem )6002 : 

.1   kaT farG ( harareB hparG detceridnU ) 

t farg tubesid farg akam hara ikilimem kadit G farg irad isis paites akiJ  ka

 .harareb kat farg hotnoc halada ini tukireB - harareb : 

 

 

 

 

.2 rabmaG  4 harareB kaT farG  
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.2     ( harareB farG  hparG detceriD ) 

 .harareb farg tubesid farg akam hara ikilimem G farg irad isis paites akiJ

harareb farg hotnoc halada ini tukireB : 

 

 

 

 

.2 rabmaG  5 harareB farG  

em  igabid  tapad farg mumu araces akam ,aynrutkurts nakrasadreB  idajn

( utiay ,sinej mane ,onosibiW  )8002 : 

.1   ,hpargitluM  isis nagnasap hibel uata utas iaynupmem gnay farg utiay

.aynkitit haub aud nakgnubuhgnem gnay adnag   

 hotnoc halada ini tukireB hpargitluM : 

 

 

 

 

 

 

 

 

 

 

.2 rabmaG 6 hpargitluM  

 

.2  ,hpargoduesP   utiay  isis nagnasap hibel uata utas iaynupmem gnay farg

aynkitit haub aud nakgnubuhgnem gnay adnag  )hpargitlum(   ikilimem nad

 .aynkitit adap pool hibel uata utas  

 

1 

 𝑒 1 

 𝑒 2 

 

 𝑒 7 

 

 𝑒 6 

 

2 

3 

4 

 𝑒 5 

 𝑒 4 
 𝑒 3 
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 hotnoc halada ini tukireB hpargoduesP : 

 

 

 

 

 

 

 

 

 

 

.2 rabmaG 7 hpargoduesP  

.3  hparglaivirT .kitit utas irad iridret gnay farg utiay ,  

.4  arG  f pakgnel  kitit aumes nagned gnubuhret aynkitit paites gnay farg utiay ,

h nagned nial gnay a .isis utas ayn  tukireB  pakgnel farg hotnoc halada ini : 

 

  

 

 

 

.2 rabmaG pakgneL farG 8  

.5   farG aret t ru  aynkitit paites gnay farg utiay ,  tajared halmujes iaynupmem

 gnay .amas  tukireB  ruraret farg hotnoc halada ini : 

 

 

 

 

.2 rabmaG rutareT farG 9  

.6   ,hpargetitrapiB kitit gnay farg utiay -  nakkopmolekid tapad aynkitit

kitit ,aud idajnem - kitit nad gnubuhret kat kupmolek utas malad kitit -  kitit

1 

 𝑒 1 

 𝑒 2 

 

 𝑒 7 

 

 𝑒 6 

 

2 

3 

 𝑒 5 

 𝑒 4 
 𝑒 3 

4  𝑒 8 
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.pakgnel gnubuhret kopmolek ratna   hotnoc halada ini tukireB

hpargetitrapiB : 

 

 

 

 

 

.2 rabmaG  01 hpargetitrapiB  

 

( anahredes farg adaP hparG elpmiS  gnay susuhk farg aparebeb tapadret )

res i utiay ,iumetid gn : 

.1  ( narakgniL farG hparG elcyC  )  

 .aud tajaredreb aynkitit paites gnay anahredes farg halada narakgnil farG

 nagned narakgnil farG

 

𝑛 kitit  d nakisatoni   nagned

 

𝐶

 

𝑛  .  

 

 

 

 

11.2 rabmaG  narakgniL farG  

 

𝑪

 

𝟑  ,

 

𝑪

 

𝟒  nad ,

 

𝑪

 

𝟓 

.2  ( nasatniL farG hparG htaP  )  

 nasatnil farG  halada  farg .laggnut nasatnil irad iridret gnay   nasatnil farG

 nagned

 

𝑛  nagned nakisatonid kitit

 

𝑃

 

𝑛. 

 

 

 21.2 rabmaG  nasatniL farG  

 

𝑷

 

𝟏  ,

 

𝑷

 

𝟐  nad ,

 

𝑷

 

𝟑 

.3  ( adoR farG hparG leehW ) 

 irad kutnebid ador farG

 

𝐶

 

𝑛  nagned

 

𝑛

 

≥

 

3  ek urab kitit nagnubuh nad ,

gnisam -  gnisam n  id kitit

 

𝐶

 

𝑛 ( urab isis nagned .)7002 ,nesoR   ador farG  

 𝑃 1  𝑃 3  𝑃 2 

 𝐶 3  𝐶 5  𝐶 4 
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 nagned nakisatonid

 

𝑊

 

𝑛  gnay  irad iridret

 

𝑛

 

+

 

1  nad kitit 2n .isis  

 

 

 

 

 

 

31.2 rabmaG   farG adoR  

 

𝑾

 

𝟑  ,

 

𝑾

 

𝟒  nad ,

 

𝑾

 

𝟓 

.4  atniB farG ( gn inadmaR )4102 ,  

 nagned nakisatonid gnatnib farG

 

𝑆

 

𝑛  pakgnel titrapib farg utaus halada

 

𝐾

 

1

 

,

 

𝑛   . .2 rabmaG 9 .gnatnib farg irad hotnoc utas halas nakapurem  

 

 

 

 

 

.2 rabmaG 41  gnatniB farG  

 

𝑺

 

𝟑

 

≈

 

𝑲

 

𝟏

 

,

 

𝟑 

.5  taputeK haleB farG  

 nagned nakisatonid ,taputek haleb farG

 

𝑘𝐵   gnay anahredes farg halada

 narakgnil farg irad helorepid

 

𝑣

 

1

 

,

 

𝑒

 

1

 

,

 

𝑣

 

2

 

,

 

𝑒

 

2

 

,

 

𝑣

 

3

 

,

 

𝑒

 

3

 

,

 

𝑣

 

4

 

,

 

𝑒

 

4  nagned

 isis utas nahabmanep

 

𝑣

 

2  nad

 

𝑣

 

4  haleb iapureynem taputek haleb farG .

anogaid utas ikilimem aynah gnay taputek .l  

 

 

 

 

 

 

 

1.2 rabmaG 5 taputeK haleB farG  

 

𝒌𝑩  

 𝑣 

 𝑢 1 

 𝑢 2 

 𝑢 3 

 𝑊 3  𝑊 5  𝑊 4 

 𝑘𝐵  
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 pakgnel farg nakapurem taputek haleb farg ,nial atak nagneD

 

𝐾

 

4  gnay

id .aynlanogaid isis utas nakgnalih  

arG  f

 

𝑘𝐵𝑚   farg nakadnaggnem nagned helorepid gnay farg nakapurem

 

𝑘𝐵  

 kaynabes m  kitit nanupmih anamid ,ilak  isis nad   naadnaggnep lisah paites irad

.nasirireb gnay ada kadit  

 

𝑘𝐵𝑚   nagned nakamanid m-  ypoc  farg  .kB 61.2 rabmaG  

 farg hotnoc utas halas nakapurem .ypoc  

 

 

 

 

 

 

61.2 rabmaG   farG kB2  

 

3.2  farG nalebaleP  

 halada farg nalebaleP naatemep  nemele nakgnasamem gnay -  nemele farg  

nagnalib nagned -  niamod nagned nalebaleP .fitagen non uata fitisop talub nagnalib

( kitit nalebalep tubesid kitit nanupmih gnillebal xetrev  niamod nagned nalebalep ,)

( isis nalebalep tubesid isis nanupmih ebal egde gnill  nagned nalebalep nad ,)

( latot nalebalep tubesid isis nanupmih nad kitit nanupmih nagnubag niamod  latot

gnillebal .)  

B ( tobo thgiew  )  gnay lebal aumes irad halmuj halada farg nemele irad

nubuhreb  .tubesret farg nemele nagned nag  kitit irad toboB v   nalebalep nagned

f   halada )()()(
Evu

vufvfvtw  isis irad tobob nakgnadeS . vu   halada

)()()()( vfvufufvutw . 

 halada naitahrep tapadnem kaynab ini nagnakaleb gnay farg nalebaleP

ot nalebalep  nuhaT .rutaret kat lat  nayR nad ,relliM ,lordneJ ,ačaB ,7002

ep irad sinej aud naklanekrepmem utiay rutaret kat latot nalebal  kat latot nalebalep :

 naidumeK .isis rutaret kat latot nalebalep nad kitit rutaret  ,3102 nuhat adap

pmem relliM nad ,namlaS ,ikuzraM  latot rutaret kat latot nalebalep naklanekre

 latot nalebalep isanibmok nakapurem gnay  kat latot nalebalep nad kitit rutaret kat
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ret kat latot nalebalep gnatnet nasalejnep ini tukireB .isis rutaret  nakrasadreb ruta

sinej - aynsinej : 

.a  rutareT kaT latoT nalebaleP  kitiT  

 kitit rutaret kat latot nalebaleP latot nalebalep sinej utas halas nakapurem  

 gnay rutaret kat naklanekrepid   helo aB ča, d kk  kitit rutaret kat latot nalebaleP .

 iagabreb kitit narutaretkatek latot ialin iracnem kutnu nakanugid kaynab hadus

 rutaret kat latot nalebalep isinifed ini tukireB .farg sinej kitit : 

 

.2 isinifeD 2 ( aB ča, d kk . 7002 , )  P nalebale -k  latot nalebalep nakatakid -  k  kat latot

kitit rutaret   irad  farg

 

𝐺,  kitit paites kutnu akij

 

𝑥  nad

 

𝑦 akam adebreb gnay  

)()( ytwxtw  anamid , )()()(
Exu

xufxfxtw  .  kitit narutaretkatek latot ialiN

(  )htgnerts ytiralugerri xetrev latot  farg irad G  nagned nakisatonid gnay ,

 

𝑠𝑣𝑡  

 

(

 

𝐺

 

) 

 farg ilebalem kutnu nakanugid gnay muminim rasebret lebal halada G  nagned

 .kitit rutaret kat latot nalebalep  

  ialin ianegnem naitileneP

 

𝑠𝑣𝑡

 

 

 

(

 

𝐺

 

)  helo nakukalid aB ča, d kk .  ,  nagned

 satab nad sata satab nakirebid epes hawab utid itr ini tukireb ameroet adap naksil : 

 

 1.2 ameroeT ( aB ča, d kk . 7002 ,   ) iM  naklas

 

𝐺 farg halada  

 

(

 

𝑝

 

,

 

𝑞

 

)  tajared nagned

 muminim

 

𝛿  mumiskam tajared nad

 

∆ akam , : 

�

 

𝑝

 

+

 

𝛿

 

∆

 

+

 

1
�

 

≤

 

𝑠𝑣𝑡 (

 

𝐺)

 

≤

 

𝑝

 

+

 

∆

 

−

 

2

 

𝛿

 

+

 

1 

.b  isiS rutareT kaT latoT nalebaleP  

  aguj isis rutaret kat latot nalebaleP nakklanekrepid   helo aB ča, d kk  ,.  nad

 sinej iagabreb isis narutaretkatek latot ialin iracnem kutnu nakanugid kaynab aguj

 kat latot nalebalep isinifed ini tukireB .farg isis rutaret : 

 

.2 isinifeD 3 ( aB ča, d kk . 7002 , )   P nalebale -k  latot nalebalep nakatakid -  k  kat latot

isis rutaret   irad farg  G  kutnu akij ,  isis aud gnarabmes 11vue   nad 22vuw   gnay

 farg id adebreb G   ukalreb ,)()( wtwetw   nagned 11 )()()()( vfefufetw  
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 nad 22 )()()()( vfwfufwtw  isis narutaretkatek latot ialiN .  egde latot(

)htgnerts ytiralugerri   farg irad G ,  nagned nakisatonid gnay  set (G )  lebal halada

 farg ilebalem kutnu nakanugid gnay muminim rasebret G   latot nalebalep nagned

 .isis rutaret kat  

 ialin ianegnem naitileneP

 

𝑠𝑒𝑡

 

 

 

(

 

𝐺

 

)  helo nakukalid aB ča, d kk .  ,  nagned

 adap naksilutid itrepes hawab satab nad sata satab nakirebid ini tukireb ameroet : 

 

 ameroeT 2.2  ( aB ča, d kk . 7002 , )   iM  naklas

 

𝐺

 

=

 

(

 

𝑉

 

,

 

𝐸

 

)  nagned farg utaus halada

 kitit nanupmih

 

𝑉  gnosok kat isis nanupmih nad

 

𝐸 akam , : 

�
|

 

𝐸|

 

+

 

2

 

3
�

 

≤

 

𝑠𝑒𝑡

 

(

 

𝐺

 

)

 

≤ |

 

𝐸| 

 

.c   latoT nalebaleP latoT rutareT kaT  

  kat latot nalebalep isanibmok nakapurem latot rutaret kat latot nalebaleP

isis rutaret kat latot nalebalep nad kitit rutaret  helo naklanekrepid gnay  ikuzraM , 

kkd . latot rutaret kat latot nalebaleP  b  ialin iracnem kutnu nakanugid kayna

latot narutaretkatek  reb b ep isinifed ini tukireB .farg sinej iaga  kat latot nalebal

latot rutaret : 

 

4.2 isinifeD  ( ikuzraM , kkd . 3102 ,   ) P nalebale -k  latot nalebalep nakatakid -  k  latot

latot rutaret kat   irad  farg

 

𝐺  akij ,  kitit paites kutnu  x  nad y  akam adebreb gnay

 

𝑡𝑤

 

(

 

𝑥

 

)

 

≠

 

𝑡𝑤

 

(

 

𝑦

 

)  isis paites kutnu nad ,

 

𝑥

 

1

 

𝑥

 

2  nad

 

𝑦

 

1

 

𝑦

 

2  akam adebreb gnay

 

𝑡𝑤

 

(

 

𝑥

 

1

 

𝑥

 

2

 

)

 

≠

 

𝑡𝑤

 

(

 

𝑦

 

1

 

𝑦

 

2

 

)  . ( latot narutaretkatek ialiN htgnerts ytiralugerri yllatot  )

 farg irad G  , gnay   nagned nakisatonid

 

𝑠𝑡

 

(

 

𝐺

 

)  gnay muminim rasebret lebal halada

 farg ilebalem kutnu nakanugid G .latot rutaret kat latot nalebalep nagned  

 ialin ianegnem naitileneP

 

𝑠𝑡

 

 

 

(

 

𝐺

 

)  helo nakukalid ikuzraM .C .C , kkd ., 

 nagned  adap naksilutid itrepes hawab satab nad sata satab nakirebid  ameroet

ini tukireb : 

 

 3.2 ameroeT ( ikuzraM , kkd . 3102 , )     farg paites kutnU G  akam ,

 

𝑠𝑡 (

 

𝐺)

 

≥

 

xam {

 

𝑠𝑒𝑡 (

 

𝐺)

 

,

 

𝑠𝑣𝑡 (

 

𝐺)}. 
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 nakirebid ini tukireB nalebalep hotnoc -k  latot rutaret kat latot

 

𝑘𝐵𝑚  kutnu ,

m  fitisop talub nagnalib  m nalebalep naktapadnem kutnU .2 = -k  rutaret kat latot

 farg adap latot

 

2

 

𝑘𝐵  nad adebreb tobob ikilimem kitit paites nalebalep akam ,

.adebreb gnay tobob ikilimem aguj isis paites nalebalep  

 

 

 

 

 

.  

 

 

 

 

 

71.2 rabmaG  baleP nale -8 p latoT rutareT kaT latoT  ada

 

𝟐

 

𝒌𝑩  

  

 G 71.2 rabma   lebal 8 halada nakanugid gnay mumiskam  arac ini tukireB .

ihrep aynisis nad kitit tobob nagnut : 

 kitit tobob nagnutihreP  adap  farg

 

2

 

𝑘𝐵   nagned  nad kitit lebal paites nakhalmujnem

.tubesret kitit nagned tiakret gnay isis lebal  

 

𝑡𝑤

 

(

 

𝑣

 

11

 

)

 

=

 

𝑓

 

(

 

𝑣

 

11

 

)

 

+

 

𝑓(

 

𝑣

 

11

 

𝑣

 

12 )

 

+

 

𝑓(

 

𝑣

 

11

 

𝑣

 

14 )

 

=

 

5

 

+

 

3

 

+

 

5

 

=

 

31

 

. 

 

𝑡𝑤

 

(

 

𝑣

 

12

 

)

 

=

 

𝑓

 

(

 

𝑣

 

12

 

)

 

+

 

𝑓(

 

𝑣

 

11

 

𝑣

 

12 )

 

+

 

𝑓(

 

𝑣

 

12

 

𝑣

 

13 )

 

+

 

𝑓(

 

𝑣

 

12

 

𝑣

 

14 )

 

=

 

5

 

+

 

3

 

+

 

5

 

+

 

3

 

=

 

61

 

. 

 

𝑡𝑤 (

 

𝑣

 

13 )

 

=

 

𝑓(

 

𝑣

 

13 )

 

+

 

𝑓(

 

𝑣

 

12

 

𝑣

 

13 )

 

+

 

𝑓(

 

𝑣

 

13

 

𝑣

 

14 )

 

=

 

5

 

+

 

6

 

+

 

6

 

=

 

71

 

. 

 

𝑡𝑤
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