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ÈĊ~ ½w¤æñ 

Ǽǭ ǴǾǅǸơ) ǰƢǭ ǴǖǩƘǎǭ ƹƗ ǨƜǡ ƘǮƢƭ ƳǸǁ ǭƴǲƢƾ(.ƴǾǽƘǮǱ ǴǖǩƘǎǭ ƗƷ ƠǮƾǡ ǰǽƗ Û 

 

ǀǱƗƳ Ǵƛ ƳƷƗƳ ƴǆǡ ÛǷƷ ǀǾř ƴǲƢƾǭ ǴŨƜǁ ǨǾǪƮơ Ƙƛ ƗƷ ǯƘǵǷŤř  ƷƳ ǼǕƘǮƢƩƗR   ǇƸøǝ ƿƷƗƺū ǰǽƗ ƷƳ .ƴǲŧ ƘǲǁƋ

 ǯƘƛƹ Ƙƛ ǻƴƭ Ƙơ ǫƸƢƮǭ ǳƴǲǱƗǸƱ ÛǳƴǁR Ǽǭ ƘǲǁƋ ǯƋ ƷƳ ǼƾǽǸǱ ƴŧ ǳǸƮǱ Ƿ    ǓƗǸøǱƗ ǯǸøš ǼơƘǭƴǢǭ Ǵƛ ǷƷ ǰǽƗ ƹƗ .ƴǁƘƛ

ǳƳƗƳ ƷƘƢƱƘƽ ÛƘǵƸǾǚƢǭ ǻƗǴƢƱƗƳƸŚǱ ... Ƿ ǴǢǪƭ ÛǋƸǁ Û  ǰǽƗ Ƙƛ ƸƢǂǾƛ ǼǽƘǲǁƋ ǻƗƸƛ .ƠƽƗƤƭƘƜǭ   Ǵøƛ"    ǯƘøƛƹ Ƙøƛ ǼǽƘǲøǁƋ

 ǻƷƘǭƋ ƟƘƜƽƘƮǭRǻǸƽǸǭ ƴǾǖƽ ƴǾƽ ǴƢǁǸǱ Û"  ƴǾǽƘǮǱ ǴǖƩƗƸǭ ǼǲǁǷƴǱČ. 

 ƳƷǸǭ ƷƳ ƿƷƗƺū ǰǽƗ ǧǷƗ ǨǆǝRǼǭ ǯƋ ƟƘǱƘŨǭƗ Ƿ ǴŢƲǽƷƘơ Û ǌǾƮǭ .ƴǁƘƛ   ÛƿƷƗƺøū ǰǽƗ ǴǾǶơ ƷƳ ǳƳƘǞƢƽƗ ƳƷǸǭ

ǫƸǱ ǌǾƮǭ  ƷƗƺǝƗǳƳƗƳ  ǻǷƘŧRapidminer Ǽǭ   ǫƸøǱ ǰøǽƗ .ƴǁƘƛ    ǴƲøƾǱ ƹƗ ƷƗƺøǝƗĨ    ǴøǱǷƺǝƗ Ûƴøǖƛ Ǵøƛ    ǻƗƸøƩƗ ǻƗƸøƛ ƗƷ ǻƗ

 ƟƗƷǸƢƽƳR    .ƳƗƳ ǴøƕƗƷƗ ƳǸøƱ ǌǾƮǭ ƷƳ ǯƋ ǳƳƘǞƢƽƗ Ƿ ǰøǽƗ ƹƗ  ǷƷ ǫǷƳ Ǩøǆǝ       ǴøǱǷƺǝƗ ƚøǆǱ ǳǸøƮǱ Ǵøƛ ÛƿƷƗƺøūR  ƷƳ

Rapidminer .ƳƷƗƳ ǃƘǆƢƱƗ ǯƋ ƹƗ ǳƳƘǞƢƽƗ ǼŬǱǸŬš Ƿ 

ơ ǻƗƸƛ ǴǱƘƲƛƘƢŧ ǰǽƴǲš ǯǸǲŧƘơǴŨƜǁ ǨǾǪƮ  ƷƳ ǼǕƘǮƢƩƗRǳƴǁ ǴƕƗƷƗ Û ǻǸǡ ƹƗ ǼŨǽ .ƠƽƗ  ǴøǱƘƲƛƘƢŧ ǰǽƗ ǰǽƸơ   Ƙøǵ

igraph Ǽǭ ǴŨƜǁ ǨǾǪƮơ Ƿ ǛƗƸū ǜǽƸǖơ ǻƗƸƛ ǴǱƘƲƛƘƢŧ ǰǽƗ ƹƗ Ƙǭ ÛƴǲƢƾǭ ǰǽƗ ƷƳ .ƴǁƘƛ Ǽǭ ǳƳƘǞƢƽƗ ǼǕƘǮƢƩƗ   .ǬǾǽƘøǮǱ

ŘǽƸŨƽƗ ǷƷ ǰǽƗ ƹƗ ƴŧ Ƿ Ƙǵ Ɨ ǴǱƘƲƛƘƢŧ ǰǽƗ ƻƘƽƗ Ƹƛ ǫƷƘǶš Ƿ ǫǸƽ Ǩǆǝ ƷƳ ǳƴǁ ǴƕƗƷƗ ǻƘǵǳƴǁ ǴƕƗƷ     ǼǪøǅƗ ǔøƜǲǭ .ƴøǱƗ

ƿƹǸǭƋ Ƿ ƟƗƴǲƢƾǭ ÛƺǾǱ ǧǸǆǝ ǰǽƗ ǻƗƸƛ ǳƴǁ ǳƳƘǞƢƽƗ  ǻƗƸƛ ǳƴǁ ǴƕƗƷƗ ǻƘǵigraph ]Ĥ,ĥ,Ħ[  Ǽøǭ     Ǽǖøƽ Ǵøŧ ƴǲøǁƘƛ

.ƳǸǁ ǴƕƗƷƗ ƴǲƢƾǭ ǰǽƗ ƷƳ ƚƽƘǲǭ ƟƘƮǾǉǸơ Ƙƛ ǳƴǁ 

ǀƲƛ ÛƿƷƗƺū ǰƢǭ ǀǽƘǮǾř ǨǾǶƾơ ƷǸǒǲǭ Ǵƛ     ǨøǽƘǝ ƷƳ ǜøǪƢƲǭ ǻƘøǵPDF   ƟƷǸøǅ Ǵøƛ ÛBookmarked  ƷƳ

ǳƴǭƋ ƴǱƗ . ǼŨǮŧ ǔƛƘǲǭ ǼƱƸƛ ǰǾǲŢǮǵıƴŧ ǨƦǭ ǫƷƘǶš Ƿ ǫǸƽ Ǩǆǝ ǻƘǵ-    ǳƴøǁ ǟƘøǆǩƗ ǨøǽƘǝ Ǵƛ   .ƠøƽƗ  ǯƘūƴøǲǱƗǸƱ

ǴƢǁƗƳ ǴƩǸơ ǫƸƢƮǭ ǼǮǱ ƹƘƪǭ ǻƷƘƪơ ǛƷƘǆǭ ǻƗƸƛ ǷƷ ǀǾř ƴǲƢƾǭ ƹƗ ǳƳƘǞƢƽƗ Ǵŧ ƴǲǁƘƛ .ƴǁƘƛ 

 

ƺǽƺǕ ǯƘūƴǲǱƗǸƱ ƸǾƱ ǻƘǕƳ ƴǲǭǷƹƷƋ 

 ǼƾǾƕƷ ǰƾƮǭ  

                                                 

1 http://cran.r-project.org/doc/contrib/Mousavi-R-lang_in_Farsi.pdf 
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Ɨ ǴǭƴǢǭǻ Ƹƛ R 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

Ĥ 

, Ăùºêù  ¾z ćvR 

 ǯƘƛƹR ÛŦǽ ǴǭƘǱƸƛ ǯƘƛƹ ǸǱǼƾǽ Ʈǭ ǷǌǾ ǫƸǱ ƷƗƺǝƗǻ ƗƸƛǻ ƘƜƽƘƮǭƷƘǭƋ Ɵǻ ǪƮơ ǷǨǾ ƠƽƗ ǳƳƗƳ  Ǵøƛ ǯƘƛƹ ǰǽƗ ǳƹǷƸǭƗ .

ǳƳƗƳ Ƿ ǻƷƘǭƋ ǻƘǵƷƘŧ ǻƗƸƛ ǼǮƽƷ ƸǾǙ ƳƷƗƴǱƘƢƽƗ Ŧǽ ǯƗǸǲǕ  Ǽøǭ ƫƸǎǭ ǻǷƘŧ  ƴøǁƘƛ]ħ[   ǯƘøƛƹ ǰøǽƗ .   ǴƲøƾǱ ƠøǢǾǢƭ ƷƳ

ǰƢǭ ǫƸǱ ƹƘƛ ƷƗƺǝƗ S Ǽǭ  ƴǁƘƛ]Ĩ[.  ǯƘƛƹR ǫƸǱ ǌƽǸơ ƠŚǽƸŨƽƗ ǌǾƮǭ Ƿ ǯƘƛƹ ƸƾǞǭ ǨǭƘǁ Ǵŧ ǫƘǱ ǰǾǮǵ Ǵƛ ǻƷƗƺǝƗ   ǼøƾǽǸǱ

ǂř ƠƽƗǼǭ ǼǱƘƜǾƢ  .ƳƳƸūƗǰǽ ǫƸǱ ƷƗƺǝƗÛ ǰƢǭƹƘƛ Ƿ ǳƳǸƛ ǳƹƘƩƗ ƠƮơ ǭǸǮǕ ǴǭƘǱǼ ǱƘŬǮǵǼ  ǴǉƸǕ ǸǲūǼǭ .ƳǸǁ ǴƲƾǱ  ǻƘǵR 

 ǯƘŬǽƗƷ ƟƷǸǆƛ ǓƗǸǱƗ ǻƗƸƛ ǷǬƢƾǾƽ ǻƘǵ ƹǷƴǲǽǷ) ǨǭƘǕŦǭ Û ǔǽƹǸơ ǓƗǸǱƗ Ƿ (ƼŧǸǲǾǩ ǻƘǵ ǳƴǁ ǴƕƗƷƗ   .ƠøƽƗ   ǼǪøǅƗ ǴƢøƾǵ

ǫƸǱ  ƷƗƺǝƗR    ǳƗƸøǮǵ Ǵøƛ  ƹƗ ǀǾøƛħĦģģ  ǴøǱƘƲƛƘƢŧ    Ƙøƛ ǌƜơƸøǭ ǯƋÛ   ǴǦƜøǁ ƷƳCRAN (comprehensive R archive 

network) Ǽǭ ǯƗƸƛƷƘŧ ƻƸƢƽƳ ƷƳ .ƴǁƘƛ  Ƙƛ ǌƜơƸǭ ǔƛƘǲǭ ǯƺƲǭ Ǵŧ ǴŨƜǁ ǰǽƗR Ǽǭ   ǳƘŬøǂǱƗƳ ǻƘǵƷǷƸøƽ ƹƗ ÛƴǁƘƛ   ǻƘøǵ

ǻƷƗƴǶŬǱ ǻƗƸƛ ǯƘǶƩ ƸƽƗƸƽ ǜǪƢƲǭ ǯƘƜǾƢǂř ǴƲƾǱ ǰƢǝƸū Ƿ  ƹƗǳƳƗƳ ǰǽƗ Ǽǭ ǳƳƘǞƢƽƗ Ƙǵ ƴǲŧČ.    ǼǭȆøƽƗ ƺøǽƺǕ ǰǶǾǭ ƷƳ

Ƴ ÛƺǾǱ Ƙǭ ƹƗ ǼŨǽ ƴǶǂǭ ǼƽǷƳƸǝ ǳƘŬǂǱƗǴƲƾǱ ǻƷƗƴǶŬǱ ƺŧƗƸǭ  ǻƘǵR Ǽǭ ƴǁƘƛč. 

 ƸǉƘƭ ǧƘƭ ƷƳ Ǵš ƸūƗǯƘƜǾƢǂř ǻƷƘƪơ ƠŧƸǁ ŠǾǵ  ǼǮƽƷR  ƳƷƗƴǱ ǳƴǶǕ Ƹƛ ƗƷ ǴǦƜǁ ƘǭƗ Û   ǱƘƜǾƢøǂř  ǼǮøƽƷƸǾǙ Ǽ

ǫƘǾř ǠǽƸǍ ƹƗ ǯƋ  ǼƢǱƸƢǲǽƗ ǻƘǵr-help ƠƽƗ ƻƸƢƽƳ ǨƛƘǡ.  ƸǉƘƭ ǧƘƭ ƷƳR  Ǽøƛ Ƿ ǨǭƘǥ ǻƷƗƺǝƗ ǫƸǱ   Ɨ Ƿ ƠøƾǾǱ ǄøǢǱ ƹ

Ǽǭ ǧƘƜǢƢƽƗ ǯƋ ǴǖƽǸơ Ƿ ƫȆǅƗ ǻƗƸƛ ǯƗƸƛƷƘǥ ƟƗƳƘǶǲǂǾř ƹƗ ÛƴǁƘƛ Ǽǭ Ǭǵ ǯƘŬǽƗƷ Ƿ ƳƗƹƋ Ǵǥ ƘƪǱƋ ƴǲǥ. 

Ĥ-Ĥ  ǳţǷƸř ǴŢƲǽƷƘơR  

 ǳţǷƸřR  ǧƘƽ ƷƳĤĬĬĤ  ǳƘŬǂǱƗƳ ƷƘǭƋ ǳǷƸū ƷƳAuckland  ƴǲǪǽƹǸǾǱ ƷǸǂŧ ǯƘøǾǲƛ .ƳƷǸƱ ƴǾǪŧ     ǳţǷƸøř ǰøǽƗ ǯƗƷƗƶøū

 ǯƘǽƘǡƋoss IhakaR  Ƿobert GentelmanR ǴƩǷ .ƴǱƳǸƛ     Ǽøǭ ƸøǞǱ ƷƳ ǰøǽƗ ǫƘøǱ ǻƗƴƢƛƗ ƺǾǱ ǯƘƛƹ ǰǽƗ ǴǾǮƾơ  ƴøǁƘƛ  ƷƳ)

" Ǵƛ ǳţǷƸř ǰǽƗ ǳƘŬǂǱƗƳ ǰǽƗ ƷƘǭƋ ǯƘǮơƷƘřƳR&RǼǭ ǛǷƸǖǭ ƺǾǱ " (.ƴǁƘƛ . ƹƗ ǨǦǂƢǭ ǼǮǾơ ƸǉƘƭ ǧƘƭ ƷƳĤĬ  ǧƘøƭ ƷƳ ƸǞǱ

 ǴǖƽǸơǼǭ ƫƸǍ ǰǽƗ ƴǲǁƘƛ. 

R  ǧƘƽ ƷƳ ƷƘƛ ǰǾǩǷƗ ǻƗƸƛĤĬĬĦ  ƷƳ .ƴǽƳƸū ǼǝƸǖǭ ǼǭǸǮǕ ƷǸǍ ǴƛĤĬĬĨ šƘǭ ǰǾơƷƘǭ  ƴøǕƘǢƢǭ ƗƷ ƟƸƛƗƷ Ƿ ƻƗƷ ÛƸǪ

 ÛǸǲū ƹǸƪǭ ƠƮơ Ƙơ ƳǸǮǱR ǫƸǱ Ŧǽ Ǵƛ ƗƷ   ƠøƾǾǩ ƴǖƛ ǧƘƽ Ŧǽ .ƴǲǽƘǮǱ ǨǽƴƜơ ǯƘŬǽƗƷ ƷƗƺǝƗƘǽƗƷ ǴøǭƘǱ   ǼǭǸøǮǕ   ǳţǷƸøř ǰøǽƗ 

) ƴǽƳƸū ƳƘƪǽƗR-help  ǷR-devel( ǴǖƽǸơ ǯƋ ŦǮŧ Ǵƛ Ǵŧ       ǌƜơƸøǭ ƸŬǽƴøŨǽ Ƙøƛ ǯƘøǶƩ ƸøƽƗƸƽ ƷƳ ǯƗƸƛƷƘŧ Ƿ ǯƘūƴǲǵƳ

Ǽǭ  ƷƳ .ƴǱƴǁĤĬĬĪ ǼǪǅƗ ǴƢƾǵ ǴǖƽǸơ  ǳƴǲǵƳR  ǳţǷƸř ǻƘǊǕƗ ƹƗ ǼƱƸƛ ǨǭƘǁ ǴŧS-Plus     ǰøǽƗ .ƴøǁ ƳƘøƪǽƗ ƴǱƳǸƛ ƺǾǱ

                                                 

1 http://cran.r-project.org/mirrors.html 
2 http://cran.um.ac.ir/ 

http://cran.r-project.org/mirrors.html
http://cran.um.ac.ir/
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ĥ 

.ƠǁƗƳ ǳƴǶǕ Ǵƛ ƗƷ ǴǭƘǱƸƛ ƴŧ Ƹƛ ƟƷƘǒǱ Ƿ ǧƸƢǲŧ ǴǞǾǑǷ ÛǳǷƸū  ƿȆøơ Ƙƛ   ǴǖøƽǸơ ǻƘøǵ    ǧƘøƽ ƷƳ ÛǯƘūƴøǲǵƳĥģģģ   ǰǾøǩǷƗ

 ǴƲƾǱR ǳƴǁ ǴƕƗƷƗ ǴƲƾǱ ǰǽƸƱƋ .ƴǽƳƸū ǴƕƗƷƗ  ǫƸǱ ǰǽƗ  ƷƗƺǝƗ2.13.1 Ǽǭ  ƷƳ Ǵŧ ƴǁƘƛī/Ī/ĥģģĤ ǳƴǁ ƸǂƢǲǭ .ƠƽƗ 

 

 ǨŨǁĤ .ǻǸūǸǩ  ǳţǷƸřR 

Ĥ-ĥ  ƟƘǱƘŨǭƗ Ƹƛ ǻƷǷƸǭ R 

R  Ƙƛ ǯƳƸǥƷƘǥ ǻƗƸƛ ǻƷƗƺǝƗ ǫƸǱ ƟƘǱƘǦǭƗ ƹƗ ǨǭƘǥ ǴǕǸǮƪǭ ǤǽƷƗƳǸǮǱ ǬƽƷ Ƿ ǴƜƽƘƮǭ Ƿ Ƙǵ ǳƳƗƳ .ƴǁƘƛ Ǽǭ  ǴøǪǮƩ ƹƗ 

ƟƘǱƘǦǭƗ Ǽǭ ǴǕǸǮƪǭ ǰǽƗ :ƳƸŧ ǳƷƘǁƗ Ƹǽƹ ƳƷƗǸǭ Ǵƛ ǯƗǸơ 

¶ ǴǭƘǱƸƛ ǯƘƛƹ ƽ ǼƾǽǸǱƟƷƘƜǕ ǨǭƘǁ ǴƢǝƸǂǾř Ƿ ǳƳƘ  Ƿ ǴǢǪƭ ÛǼǍƸǁ ǻƘǵǔƛƗǸơ  Ƿ ǼƢǂūƹƘƛ. ... 

¶ ǳƸǾƱƵ ƟƘǱƘǦǭƗǼƛƘǽƹƘƛ Û ǳƳƗƳ ǻƷƘŨƢƽƳ Ƿ Ƙǵ 

¶ ǴǕǸǮƪǭ ǻǸǡ ǻƗ ƘǵƸŬǪǮǕ ƹƗǻ ơƘƜƽƘƮǭǼ ǴǽƗƷƋ ƼǽƸơƘǭ Ƿ Ƙǵ   Ƙǵ 

¶ ǴƢƾƛ ǫƸǱ ǻƘǵ ǻƷƗƺǝƗ ƴǲǮơƷƴǡ  Ǵǽƺƪơ ǻƗƸƛ Ƿ ǨǾǪƮơǻƷƘǭƋ 

¶ ǴǱƘƲƛƘƢŧ ǳƳƗƳ ƟƘǾǪǮǕ ǫƘƪǱƗ ǻƘǵ   ƳƘøǽ Ƿ ǻǷƘøŧ ǰǾøǁƘǭ ǻƸǾū   ǴƢøƽƳ ƴøǲǱƘǭ   ǴøǁǸƱ Ûǻƴøǲƛ    ǨøǾǪƮơ Ûǻƴøǲƛ

ǴŨƜǁ ... Ƿ ǼƢǽǸǢơ ǻƸǾūƳƘǽ ÛǼǕƘǮƢƩƗ 

¶ Ǵǽƺƪơ ǻƗƸƛ ǼǦǾǝƗƸū ƟƘǱƘǦǭƗ Ƿ ǳƳƗƳ ǨǾǪƮơ  Ƿ ƘǵƷƗƳǸǮǱ ǬƽƷ   

¶ ǴǱƘƲƛƘƢŧ  ǻƘǵǴǲǾǭƹ ƷƳ ǼǪǾǪƮơ ƟƘǾǪǮǕ ǫƘƪǱƗ ǻƗƸƛ ǳƷǸǒǲǭ ǃƘƱ ǼǮǪǕ ǜǪƢƲǭ ǻƘǵ 

¶ ƠǭƸǝ ƟƗƴǲƢƾǭ ǻƗƷƗƳ  ǻƗƸƛ Ǭǒǲǭ Ƿ ǳƴǁ ǻƴǲƛƳƘǞƢƽƗƹƗ ǳ ǴǱƘƲƛƘƢŧ Ƿ ǯƘƛƹ ǌƜơƸǭ ǻƘǵ 

Ĥ-Ħ  ǴŨƜǁ ǨǾǪƮơ  ƷƳ ǼǕƘǮƢƩƗR 

   ǴŨƜøǁ ǻƹƘøƽƷǸǆǭ Ƿ ǨøǾǪƮơ ǻƘǵƷƗƺƛƗ ǰǽƸƢǮǶǭ ƹƗ ǼŨǽ      ÛǻƷƘøƪơ Ƿ ŦøǾǭƳƘŧƋ ǳƹǸøƭ ƷƳ ǼǕƘøǮƢƩƗR  Ǽøǭ   .ƴøǁƘƛ

ǴƢƾƛ  ǻƘǵigraph Ûstatnet Ûsna Ûegonet Ûsnort ǯƋ ǴǪǮƩ ƹƗ ... Ƿ Ǽǭ Ƙǵ  ƹƗ Ƙǭ ƿƷƗƺū ǰǽƗ ƷƳ .ƴǁƘƛigraph  ǯƗǸǲǕ Ǵƛ

ƛƗǼǭ ǳƳƘǞƢƽƗ ƷƗƺ ǳƳƗƳ ƷƘƢƱƘƽ .ǬǾǲŧ  ǻƗigraph  Ƙƛ ŪǲǵƘǮǵstatnet  Ƿsna Ǽǭ .ƴǁƘƛ  
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Ħ 

-  yÎýR ÷¾ý ½¹ ûj ĂĊ{Þ£ ÿ  ½vÀåvRapidMiner 

 ƹƗ ǳƳƘǞƢƽƗ ǻƗƸƛR ǫƸǱ ƷƳ  ƴǲǮơƷƴǡ ƷƗƺǝƗRapidminer  ǼǪǅƗ ǴƢƾǵ ƗƴƢƛƗ ƴǽƘƛR      ǴøǱǷƺǝƗ ƼŚøƽ Ƿ ǬǾøǲŧ ƚøǆǱ ƗƷ

 ƷƳ ǴǍǸƛƸǭRapidminer ƘǮǱ ǬǾǒǲơ Ƿ ǧƘǖǝ ƗƷ.ƴǁ ǬǾǵƗǸƱ ƘǲǁƋ ƟƘǾǪǮǕ ǰǽƗ ǨƭƗƸǭ Ƙƛ ǴǭƗƳƗ ƷƳ .ǬǾǽ 

ĥ-Ĥ   ǼǪǅƗ ǴƢƾǵ ƚǆǱ ǨƭƗƸǭR 

ǫƸǱ ǼǪǅƗ ǴƢƾǵ ƚǆǱ ǻƗƸƛ  ƷƗƺǝƗR   ƠǽƘøƽ Ǵƛ Ǵŧ ƠƽƗ ǼǝƘŧproject.org-www.r      ǀøƲƛ Ǵøƛ Ƿ ǳƳƸøŧ ǴøǖƩƗƸǭ

 ƳǸǪǱƗƳCRAN ƻƷƳƋ ÛǴƮǞǅ ǰǽƗ ƷƳ .ƴǽǷƸƛ Ƙƽ ƹƗ ǻƳƗƴǖơ ǻƘǵƠǽ  ǳţǷƸř Ǵŧ ǼǽƘǵR  Ǽøǭ ǳƸǾƱƵ ǯƋ ƷƳ    .ƳƷƗƳ ƷƗƸøǡ ƳǸøǁ

ƠǽƘƽ ǰǽƗ ǼǭƘǮơ ǻƗǸƢƮǭ ǯƋ ƹƗ ǼŨǽ ƙƘƲƢǱƗ Ƙƛ ǰǽƗƸƛƘǲƛ ÛƠƽƗ ǯƘƾŨǽ Ƙǵ  ǴǪƭƸǭ ǰǽƗ ƷƳ .ƴǽǷƸƛ ƳǸǪǱƗƳ ǴƮǞǅ Ǵƛ Ƙǵ ƹƗ Ƽř

 ƙƘƲƢǱƗƳǸƱ ǨǭƘǕ ǬƢƾǾƽÛ  ƘǮǁ ǻƗƸƛ ŦǲǾǩ ǷƳǼǭ ǳƳƗƳ ǀǽƘǮǱ ƳǸǁ: 

Ĥ. base ǼǪǅƗ ǴƢƾǵ :R  Ǵƛ ǴǾǩǷƗ ƚǆǱ ǻƗƸƛ Ǵŧ.ƴǽƷƗƳ ƹƘǾǱ ǯƋ 

ĥ. contribǴƢƾƛ : ǫƸǱ ǻƘǵ  Ƿ ǳƴǁ ƳƘƪǽƗ ǯƘǶƩ ƸƽƗƸƽ ǯƗƸƛƷƘŧ ǌƽǸơ Ǵŧ ǻƷƗƺǝƗǴǖƽǸơ ǬǾơ ǌƽǸơ   ǯƘūƴøǲǵƳ

Ǽǭ ƠǽƸǽƴǭ .ƳǸǁ 

 

 ǨŨǁĥ ǫƸǱ ƚǆǱ ǨƭƗƸǭ ƹƗ ǼŨǽ ƹƗ ǼǽƘǮǱ .  ƷƗƺǝƗR 

http://www.r-project.org/
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ħ 

ǯƋ ƹƗ  ǬǽƷƗƳ ƴǆǡ Ƙǭ Ǵŧ ƘƩR   Ǵøǲǽƺū ǻǷƷ ÛǬǾǲŧ ƚǆǱ ƷƘƛ ǰǾǩǷƗ ǻƗƸƛ ƗƷbase      ǴƲøƾǱ ǰǽƸơƴøǽƴƩ Ƿ ǳƳƸøŧ ŦøǾǪŧ

Ǽǭ ƳǸǪǱƗƳ ƗƷ ǴǍǸƛƸǭ ǯƋ ƹƗ .ǬǾǽƘǮǱ ǬƢƾǾƽ ǻǷƷ ǳƴǱƷƘŬǱ ǌƽǸơ ǳƴǁ ƚǆǱ ǴƲƾǱ Ǵŧ ƘƩ     Ǽøǭ ƹǷƴøǲǽǷ ǨøǭƘǕ    ƴǽƘøǁ ÛƴøǁƘƛ

ǬƢƾǾƽ ƸŬǽƳ ǯƗƸƛƷƘŧ ǳƳƘǞƢƽƗ ƳƷǸǭ ǴǭƗƳƗ ƟƘƮǾǉǸơ ƹƗ ǼƱƸƛ ǨǭƘǕ .ƴǁƘƜǱ Ƙǵ 

 ƚǆǱR Ǽǭ ǳƳƘƽ ƷƘǾƾƛ ǼǽƗƸƩƗ ǨǽƘǝ ǻǷƷ ƹƗ Ƙŧ ƘǶǲơ Ƿ ƴǁƘƛ ƗƷ ƚǆǱ ǨƭƗƸǭ ǼǽƗƸƩƗ ǨǽƘǝ ǻǷƷ Ƹƛ ŦǾǪŧ Ƙƛ ƠƽƗ Ǽǝ

 ǻǷƷ ƹƗWizard .ƴǾǵƳ ǫƘƪǱƗ ƠǲǱǸŚǭƘŧ ÛƚǆǱ ǴǁǸř ǨǾƜǡ ƹƗ ǼơƘǕȆǍƗ ƴǽƘǽ ƚǆǱ ǨƭƗƸǭ ƷƳ    ƳǸøǁ ƚøǆǱ ƴǽƘƛ Ǵŧ ǼǽƘǵ

) ǨŨǁĥ (.ƴǾǽƘǮǱ ƳƷƗǷ ƗƷ ... Ƿ Ǽǭ ƘǮǁ ƚǆǱ ƹƗ Ƽř ) ǧǸƾǲŧ Ŧǽ ƹƗ ǳƳƘǞƢƽƗ Ƙƛ ƴǾǱƗǸơ ǨŨǁĦ ƠŚǽƸŨøƽƗ ǰƢǁǸǱ Ƿ (   ǻƘøǵ

 ǯƘƛƹ Ǵƛ ǴǍǸƛƸǭR ǫƸǱ ǰǽƗ ƟƘǱƘŨǭƗ ƹƗ .ƴǾǽƘǮǱ ǳƳƘǞƢƽƗ ƷƗƺǝƗ 

 

 ǨŨǁĦǫƸǱ ǧǸƾǲŧ ǌǾƮǭ .  ƷƗƺǝƗR 

ĥ-ĥ   ǴǱǷƺǝƗ ƚǆǱR  ƷƳRapidminer 

ǫƸǱ  ƷƗƺǝƗRapidminer  ǴƲƾǱ ƹƗĨ ƴǖƛ ǴƛÛ  ǴǱǷƺǝƗR ǝƗ ƳǸƱ ƟƘǱƘŨǭƗ Ǵƛ ƗƷ Ǽøǭ ƘǮǁ ǴǱǷƺǝƗ ǰǽƗ ŦǮŧ Ǵƛ .ƳǷƺ   ƴøǾǱƗǸơ

 ǌǾƮǭ ƹƗRapidminer  ǰƢǁǸǱ ǻƗƸƛƠŚǽƸŨƽƗ ǻƘǵ R ǧǷţƘǭ ƳƘƪǽƗ Ƿ    ǀøƲƛ ƸøŬǽƳ ƷƳ ǳƳƘǞƢøƽƗ ǨƛƘǡ ǻƘǵ    ǳƳƘǞƢøƽƗ ÛƘøǵ

.ƴǾǲŧ  ǴǱǷƺǝƗ ƚǆǱ ǻƗƸƛR     ǻǸøǲǭ ƹƗ Ǵøŧ ƠøƽƗ ƟƷǸǅ ǰǽƴƛ ǼǽƗƴƢƛƗ ǴǪƭƸǭhelp  Ǵøǲǽƺū ÛUpdate Rapidminer  ƗƷ
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Ĩ 

Ǽǭ ƙƘƲƢǱƗ  Ƹƛ ƼŚƽ Ƿ ƴǾǲŧ Ǵǲǽƺū ǻǷƷinstall ƴǾǽƘǮǱ ŦǾǪŧ ) ǨŨǁħ(      ƹƗ ƸøǒǱ ƳƷǸøǭ ǴøǱǷƺǝƗ ÛƷƘøŧ ǰøǽƗ ǫƘƪǱƗ ƹƗ ƴǖƛ .

Ǽǭ ƚǆǱ Ƿ ǳƴǁ ƳǸǪǱƗƳ ƠǱƸƢǲǽƗ  ƴǽƘƛ ǨƭƗƸǭ ǴǾǢƛ ǫƘƪǱƗ ǻƗƸƛ .ƳƳƸū   Ǽøǭ ǯƘøǾƛ ǴøǭƗƳƗ ƷƳ Ǵŧ ǼơƘǮǾǒǲơ ǫƘƪǱƗ Ƽř   ÛƳƳƸøū

Rapidminer  ƗƳƴƪǭ ƗƷǳƗƷ  ǻƹƗƴǱƗƴǾǲŧ. 

 

 ǨŨǁħ ǴǱǷƺǝƗ ǯƳƸŧ ǰǁǷƷ .R ƷƳ Rapidminer 

 ǴǾǢƛ ƚǆǱ ǨƭƗƸǭRǀƲƛ ǬǾǒǲơ Ǵƛ Û Ǽǭ ǋǸƛƸǭ ǜǪƢƲǭ ǻƘǵ Ǽǭ ǫƘƪǱƗ Ƹǽƹ ƟƷǸǅ Ǵƛ Ǵŧ ƳǸǁ ƳƸǽƶř: 

Ĥ. ǳƗƷ ƹƗ ƴǖƛ  ƚƽƘǲǭ ǴƲƾǱ ǻƹƗƴǱƗRǫƸǱ ǴƢƾƛ ƴǽƘƛ ƘǮǁ Û  ǻƷƗƺǝƗrJava  ƹƗ ƗƷCRAN  .ƴǾǽƘǮǱ ƚǆǱ Ƿ ƳǸǪǱƗƳ

 ŧ ǌǾøøøƮǭ Ǵøøøƛ ƷǸøøøǒǲǭ ǰǽƴøøøƛ ǧǸøøøƾǲR    ƟƷƘøøøƜǕ ǯƋ ǼøøøƾǽǸǱ ƠŚǽƸŨøøøƽƗ ǨøøøƮǭ ƷƳ Ƿ ƴøøøǽǷƸƛ

install.packages("rJava")      Ǵøƛ ǴƢøƾƛ ǰøǽƗ ƴǾøǁƘƛ ǨǆƢǭ ƠǱƸƢǲǽƗ Ǵƛ Ǵŧ ǼơƷǸǅ ƷƳ .ƴǾǽƘǮǱ ŘǽƘơ ƗƷ

Ǽǭ ƚǆǱ Ƿ ƳǸǪǱƗƳ ƷƘŧƳǸƱ ƟƷǸǅ .ƳƳƸū 

ĥ.  ƟƷƘƜǕ.libPaths()  ǴøǁǸř ƹƗ ǼŨǽ ƷƳ .ƴǾǲŧ ŘǽƘơ ǧǸƾǲŧ ƷƳ ƗƷ      ǴƢøƾƛ Ûǳƴøǁ ǳƳƗƳ ǀǽƘøǮǱ ǻƘøǵrJava 

ǆǱǳƴǁ ƚ  ǯƳƸŧ ƹƘƛ ǫƘŬǲǵ ǻƗƸƛ ƗƷ ƻƷƳƋ ǰǽƗ .ƠƽƗRapidminer .ƴǽƷƘŚƾƛ ƸǍƘƱ Ǵƛ 
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ĩ 

Ħ.  ƴǽǸǁ ǰƖǮǎǭ Ǵŧ ǰǽƗ ǻƗƸƛRapidminer  Ǽøǭ   ǴøǱƘƲƛƘƢŧ ƴøǱƗǸơ   ǻƘøǵR      ǻƘøǵƸǾǚƢǭ ƴøǽƘƛ Ûƴøǲŧ ƗƴøǾř ƗƷ

ǼǎǾƮǭČ ǬƢƾǾƽ  ǬƽƗ Ǵŧ ƴǾǲŧ ƠǡƳ .ƴǾǽƘǮǱ ǬǾǒǲơ ƗƷ ƳǸƱ ǨǭƘǕ  Ƿ ŦøšǸŧ ǛǷƸƭ Ǵƛ ƻƘƾƭ ƸǾǚƢǭ ǰǽƗ

Ǽǭ ũƷƺƛ ƴǁƘƛ 

¶ Ƣǭ ƸǾǚPATH  ƷƗƴǢǭ Ƙƛ ƗƷ<R installation directory>\bin     ǴøǱǸǮǱ ǯƗǸøǲǕ Ǵøƛ .ƴǾǽƘǮǱ ƳƷƗǷ

   ǴƛƘøǂǭ ƴøǽƘƛ ƷƗƴǢǭ ǰǽƗC:\Program Files\Rapid-I\RapidMiner5\jre\bin  .ƴøǁƘƛ   ǰøǽƗ

ǨǽƘǝ ǨǭƘǁ ƴǽƘƛ ǴǁǸř  ǻƘǵč
dll ǫƸǱ  ƷƗƺǝƗR ǴǱƘƲƛƘƢŧ Ƿ      ǰøǽƗ Ǵøŧ ƴøǾǲŧ ƠøǡƳ .ƴǁƘƛ ǌƜơƸǭ ǻƘǵ

ǝ ǨǭƘǁ ƴǽƘƛ ǴǁǸř ǨǽƘR.dll .ƴǁƘƛ 

¶  ƘǮǁ ǨǭƘǕ ǬƢƾǾƽ ǼǎǾƮǭ ǻƘǵƸǾǚƢǭ ƷƳ ǴŢǱƘǲšJAVA_HOME ƗǷƘƩ ƚǆǱ ǴǁǸř Ǵƛ Ǵŧ ǻ

 .ƴǾǽƘǮǱ ǴǝƘǉƗ ƺǾǱ ƗƷ ƸǾǚƢǭ ǰǽƗ ƴǽƘƛ ÜƳƷƗƴǱ ƳǸƩǷ Ûƴǲŧ ǳƷƘǁƗǴŧ ǼơƷǸǅ ƷƳ   ǴøǱƘǽƗƷ ǻǷƷ ƺǾǱ ƗǷƘƩ

 ǼøǮǱ ƚǆǱ ƘǮǁ  ÛƴøǁƘƛ   ƷƗƴøǢǭ<RapidMiner installation directory>/jre    ǰøǽƗ ǻƗƸøƛ ƗƷ

Ƣǭ    ǏƘøƮǩ ƹƗ ƴøǽƘƛ ƘǮøǁ ǴǱƘǽƗƷ ǻǷƷ ǳƴǁ ƚǆǱ ǻƗǷƘƩ Ǵŧ ƴǾǲŧ ƠǡƳ .ƴǾǽƘǮǱ ƳƷƗǷ ƸǾǚĦĥ   Ƙøǽĩħ 

 ǠƛƘǎǭ ÛǯƳǸƛ ƠǾƛR  ǷRapidminer .ƴǁƘƛ 

 

 ǨŨǁĨ ǴǱǷƺǝƗ ƟƘǮǾǒǲơ Ǵƛ ǌƜơƸǭ ǼǎǾƮǭ ǻƘǵƸǾǚƢǭ ǯƳƸŧ ǴǝƘǉƗ .R 

                                                 

1 Environment Variable 
2 dynamic link library 
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Ī 

¶  ƸǾǚƢǭR_HOME  ƗƴøǢǭ .ƳƳƸū ǴǝƘǉƗ ǼǎǾƮǭ ǻƘǵƸǾǚƢǭ Ǵƛ ƴǽƘƛ ƺǾǱ     ǴƲøƾǱ ǴøǁǸř Ǵøƛ ǰøǽƗ Ʒ

  ǳƴøǁ ƚǆǱR       ǧƘøƦǭ ǯƗǸøǲǕ Ǵøƛ) .ƴøǲŧ ǳƷƘøǁƗD:\Program Files\R\R-2.13.0 (  ǨŨøǁĨ 

Ǽǭ ǯƘǂǱ ƗƷ ƸǾǚƢǭ ǰǽƗ ǬǾǒǲơ ǼŬǱǸŬš .ƴǵƳ 

ħ. Ǽǭ ƘǮǁ ǴǪƭƸǭ ǰǽƗ ƷƳ ǫƸǱ ƴǾǱƗǸơ  ƷƗƺǝƗRapidminer  ƹƗ ǨƜǡ .ƴǾǲŧ ƹƘƛ ƗƷ  ǴƮǞøǅ ÛǴøǭƘǱƸƛ ƷƘŧ Ǵƛ ǓǷƸǁ  ǻƗ

Ǯǁ ǴƛǼǭ ǳƳƗƳ ǀǽƘǮǱ Ƙ  ǴƢøǁǸǱ ǯƋ ǻǷƷ ƚǆǱ ǨƭƗƸǭ Ǵŧ ƳǸǁ     ǴøǮŧƳ ǻǷƷ .ƠøƽƗ ǳƴøǁNext   ƷƳ .ƴøǾǲŧ

Ǽǭ ǴƢƽƗǸƱ ƘǮǁ ƹƗ ǻƴǖƛ ǴƮǞǅ  ǴǱƘƲƛƘƢŧ ƻƷƳƋ ƳǸǁjri Ƙƛ ǻrJava  ǳƳƸŧ ƚǆǱ   .ƴøǾǽƘǮǱ ǄƲǂǭ ƗƷ ƴǽƗ

 ƻƷƳƋ ƷǸǒǲǭ ǰǽƴƛlibPaths  ǴǪƭƸǭ ƹƗ ƗƷĥ   Ǵøƛ Ƿ ƴǽƷǷƘǾƛ ƸǍƘƱ Ǵƛ<libpath directory>/rJava/jri/ 

 ǨǽƘǝ ǴǁǸř ǰǽƗ ƷƳ .ƴǽǷƸƛjri.dll .ƴǾǽƘǮǱ ƙƘƲƢǱƗ ƗƷ 

Ĩ. Ǽǭ ǴƢƾƛ ǴǭƘǱƸƛ ÛƴǾǁƘƛ ǳƳƸŧ ƙƘƲƢǱƗ ƗƷ ǳƴǁ ǄƲǂǭ ǨǽƘǝ ƸūƗ    ǫƸøǱ ǳƷƘøƛǷƳ .ƳǸøǁ   ƷƗƺøǝƗRapidminer  ƗƷ

 ǴŢǱƘǲš .ƴǾǽƘǮǱ ƗƸƩƗǳƴǁ ƚǆǱ ƠǾǢǝǸǭ Ƙƛ ǴǱǷƺǝƗ ƴǁƘƛ     ƳƷǸøƱƸƛ ƗƸøƩƗ ǫƘøŬǲǵ ƷƳ ǼǽƘøǎƱ ƷǸƢƽƳ ŠǾǵ Ƙƛ Û

.ƳƸŧ ƴǾǵƗǸƲǱ ǽƗ ƸǾǙ ƷƳǝ ǨƭƗƸǭ ƹƗ ǼŨǽ ƘǮƢƭ ƟƷǸǅ ǰǳƳƗƴǱ ǫƘƪǱƗ ǼƢƽƷƳ Ǵƛ ƗƷ ǟǸ .ƴǽƗ 

 ƴǽƘƛ ÛǴǱǷƺǝƗ ƬǾƮǅ ƚǆǱ ƟƷǸǅ ƷƳ ƠǭȆǕ ƴǽƘƛ ǴǭƘǱƸƛ ǯƴǭƋ ȅƘƛ ƹƗ ƼřR    ǠƛƘøǎǭ) ǼǱƘøǡǸǝ ƷƗƺƛƗ ƷƗǸǱ ƷƳ  ǨŨøǁĩ (

ǳƴǁ ǴǝƘǉƗ .ƴǁƘƛ 

 

 ǨŨǁĩ ǰŨǽƋ ǯƴǁ ǴǝƘǉƗ .R ƷƗǸǱ ƷƳǼǱƘǡǸǝ ƷƗƺƛƗ 

ĥ-Ħ  ǌǾƮǭ ƠŚǽƸŨƽƗ ƼǽǸǱ ǴǱǷƺǝƗ R 

 ǌǾƮǭR ǫƸǱ ƷƳ  ƷƗƺǝƗRapidminer ǳƴǁ ǴǾƜǖơ ǼƾǽǸǱ ƠŚǽƸŨƽƗ ƟƷǸǅ ǯƘǮǵ Ǵƛ ƠƽƗ ]ĩ[.  ǨŨǁĪ    ǼøǪŧ ǻƘøǮǱ

ǳƳƗƳ ǯƘǂǱ ǯƋ ǳƴǁ ǌƽǷ ƠǮƾǡ ƷƳ .ƠƽƗ ƠŚǽƸŨƽƗ ǰƢǁǸǱ ǯƘŨǭƗ ƘǮǁ ÛǰǾǽƘř      ǯƳƹ Ƙøƛ .ƴøǽƷƗƳ ƗƷ ƸøǒǱ ƳƷǸøǭ ǻƘǵEnter 

ƠŚǽƸŨƽƗ ǰǽƗ Ǽǭ ƗƸƩƗ Ƙǵ ǀǽƘǮǱ) ǯƋ ǻȅƘƛ ǧǸƾǲŧ ƷƳ ǯƋ ƨǽƘƢǱ Ƿ ƴǱǸǁ    ǳƳƗƳ ǯƘøǂǱ (ƺƜøƽ ŪøǱƷ Ƙƛ ǳƴǁ ǳƳƗƳ  Ǽøǭ  .ƴǱǸøǁ 

Ǽǭ ƳƘƪǽƗ ǴǭƘǱƸƛ Ƙƛ ƷƘŧ ǰǾƭ ƷƳ Ǵŧ ǼǽƘǵƸǾǚƢǭ Ǽǭ ǳƳƗƳ ǀǽƘǮǱ Řš ƠǮƽ Ǩǲř ƷƳ ƴǾǲŧ .ƴǱǸǁ    ƗƷ ǻƷƗƳǸøǮǱ ƘǮøǁ ǴšƘǲš
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ī 

ǯƘǂǱ Ǩǲř ƷƳ ÛƴǾǲŧ ǬƽƷ ǽƘǮǱ ǼƛƋ ŪǱƷ Ƙƛ ǳƴǁ ǳƳƗƳǼǭ ǳƳƗƳ ǀ Ǽǭ ƗƷ ǳƴǁ ǬƽƷ ǨŨǁ .ƳǸǁ    Ǩøǲř ǴøǁǸū ǴǮŧƳ Ƙƛ ƴǾǱƗǸơ

ƠǭƸǝ ǓƗǸǱƗ ƷƳ Ǩǲř ǰǽƗ ƹƗ ǫƗƴŧ Ƹǵ ǯƗǸǲǕ ǻǷƷ ŦǾǪŧ ƷƘƛǷƳ Ƙƛ .ƴǾǽƘǮǱ ǳƸǾƱƵ ƸǽǸǆơ ǻƘǵ ǯƋ ÛƘǵ   ǴƮǞøǅ ǫƘǮơ ƠǩƘƭ Ǵƛ Ƙǵ

 ƘǮǁ Ǵŧ ǼơƷǸǅ ƷƳ .ƠƽƘǮǲǵƗƷ Ǩǲř ÛƳƷƗƳ ƳǸƩǷ ǴƮǞǅ ǰǽƗ ƷƳ Ǵŧ ǼǪǲř ǰǽƸƱƋ .ƴǭƋ ƴǲǵƗǸƱ ƷƳ ƼŨǕƸƛ Ƿ Ǽøǭ   ƴøǾǵƗǸƱ

 ƷǸƢƽƳ ǻƘǮǲǵƗƷ Ǵƛx Ǽǭ ÛƴǾǲŧ ƗƴǾř ǼƽƸƢƽƳ  ƠŚǽƸŨƽƗ ŦǮŧ Ǵƛ ƴǾǱƗǸơ? x .ƴǾǵƳ ǫƘƪǱƗ ƗƷ ƷƘŧ ǰǽƗ 

 

 ǨŨǁĪ ǴǱǷƺǝƗ ǼǪŧ ǻƘǮǱ .R  ƷƳRapidminer 

ĥ-ħ   ƹƗ ǳƳƘǞƢƽƗR  ƷƳRapidminer 

 ƹƗ ǳƳƘǞƢƽƗ ǻƗƸƛR ǼƭƗƸǍ ǌǾƮǭ ƷƳDesign)(  Û ǴǕǸǮƪǭƸŬǪǮǕ Ƴ ǼǅǸǆƲǭ ǻƘǵ ǌǾƮǭ ƷRapidminer  ǴǾƜǖơ

ǳƴǁ  .ƠƽƗ ǨŨǁī Ǽǭ ǯƘǂǱ ƗƷ ƘǵƸŬǪǮǕ ǰǽƗ .ƴǾǵƳ ƸŬǪǮǕ ǰǽƗ ƹƗ ǼƱƸƛ Ǽǭ ǳƷǸǒǲǭ ǫƘǕ ǼƱƸƛ Ƿ ǳƷǸǒǲǭ ǃƘƱ Ƙǵ .ƴǲǁƘƛ 

 

 ǨŨǁīƸŬǪǮǕ .  ǻƘǵR ƷƗƺƛƗƷƗǸǱ ƷƳ 
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 ƷƳRapidminer ) ǻƷƘŧ ǌǾƮǭ ƴǲšPerspectiveƳǸƩǷ ( ǬǶǭ .ƳƷƗƳ ǯƋ ǰǽƸơ :ƹƗ ƴǲơƷƘƜǕ Ƙǵ 

Ĥ. ǼƭƗƸǍ ǌǾƮǭ :ǻƘǊǝ ƷƘŧ ǳƳƗƳ ƷƘŧ ǯƘǽƸƩ ƳƘƪǽƗ ǻǷƘŧ. 

ĥ.  ǌǾƮǭƨǽƘƢǱ :ǻƘǊǝ  ƷƘŧǳƴǭƋ Ơƽƴƛ ƨǽƘƢǱ ǳƴǵƘǂǭ. 

Ħ.  ǌǾƮǭR :ǻƘǊǝ  ƷƘŧƠŚǽƸŨƽƗ  ǯƘƛƹ Ǵƛ ǼƾǽǸǱR. 

 

 ǨŨǁĬǻƷƘŧ ǻƘǊǝ ǰŨǽƋ .  ƷƳ ǜǪƢƮǭ ǻƘǵ Rapidminer 

ƗǸƢƛ Ǵŧ ǰǽƗ ǻƗƸƛǳƳƗƳ ǬǾǱ  ǻƘǵR  ǌǾƮǭ ƷƳ ƴǽƘƛ ƗƴƢƛƗ ÛǬǾǽƘǮǱ ƳƷƗǷ ǼƭƗƸǍ ǌǾƮǭ ƷƳ ƗƷR ǯƋ  ƗƷ ƘǵƷƳ    Ŧøǽ ǯƗǸøǲǕ

Repository  Ǵƛ .ǬǾǽƘǮǱ ǳƸǾƱƵǴǱǸǮǱ ǯƗǸǲǕ ƷƳ Û ǨŨǁĤģ ǳƸǾƱƵ ǴǕǸǮƪǭ  ǴơƗƷƘŧ ǳƳƗƳǳƴǁ ǳƳƗƳ ǯƘǂǱ ƠƽƗ. 

 

 ǨŨǁĤģ . ǨƭƗƸǭǳƳƗƳ ǳƸǾƱƵ  ǻƘǵR ƷƳ Repository 

Ǽǭ ǼƭƗƸǍ ǌǾƮǭ Ǵƛ ǧƘƭ ) ǯƴǾǂŧ Ƙƛ Ƿ ÛǬǽǷƷDrag ǔƜǲǭ (ǯƳƸŧ ǳƳƗƳ  ǻƘǮǱ Ǵƛ ǴơƗƷƘŧProcess  ƴøǲǽƋƸǝ ƷƳ ƗƷ ǯƋ Û

ǳƳƗƳ Ǽǭ ƳƷƗǷ ǻǷƘŧ .ǬǾǽƘǮǱ ǀǾř ƷǸǍ Ǵƛ ǼƛƘǽƹƘƛ ƸŬǪǮǕ ǇƸǝ )Retrive( ǴǕǸǮƪǭ ǻƷƗƶūƷƘƛ ǻƗƸƛ ǳƳƗƳÛ     ǼǪøǅƗ ƴøǲǽƋƸǝ Ǵøƛ

Ǽǭ ǴǝƘǉƗ ƳƳƸū ƸƢǭƗƷƘř ƘǶǲơ Ƿ ǯƋ -Ǵŧ Repository Entry ÛƠƽƗ- Ǽǭ Ƹř ƷƘŧƳǸƱ ƟƷǸǅ Ǵƛ .ƳǸǁ 



ƚǆǱ R Ɯǖơ ǷǴǾ ǫƸǱ ƷƳ ǯƋ ƷƗƺǝƗ RapidMiner 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

Ĥģ 

   ƸøŬǪǮǕ Ŧøǽ ǻƳǷƷǷ Ǵƛ ƗƷ ǼǪƜǡ ƸŬǪǮǕ ǼƩǷƸƱExecute Script (R)        ƸøŬǪǮǕ Ŧøǽ ÛƸøŬǪǮǕ ǰøǽƗ .ƴøǾǲŧ ǨøǅǷ

ǫƘǕ ƠŚǽƸŨƽƗ Ƿ ƠƽƗ ǳƷǸǒǲǭ ǻƘǵ ǳƗǸƲǩƳ Ǽǭ ƗƸƩƗ ƗƷ .ƴǽƘǮǱ         ǫƘøǱ ÛƠŚǽƸŨøƽƗ ƸƢǭƗƷƘøř Ǵøƽ ƴøǽƘƛ ƸøŬǪǮǕ ǰøǽƗ ǬǾǒǲơ ǻƗƸƛ

ǻƳǷƷǷ Ƙǵ ǼƩǷƸƱ Ƿ    .ǬǾøǵƳ ǫƘøƪǱƗ ǓƘǮƢƩƗ ǼƛƘǽƷƘƢƱƘƽ ÛǴơƗƷƘŧ ǛƗƸū ǻǷƷ ǬǽƷƗƳ ƴǆǡ Ƙǭ .ƴǾǽƘǮǱ ƳƷƗǷ ƗƷ Ƙǵ  ƴøŧ ǰǽƗƸƛƘøǲƛ 

 .ƠƽƗ Ƹǽƹ ƟƷǸǅ Ǵƛ ƟƘǾǪǮǕkarateǴǕǸǮƪǭ ǯƘǮǵ Û .ƠƽƗ ǻƳǷƷǷ ǳƳƗƳ 

library ( 'igraph' )  

graph <-  karate  

graph  <-  simplify ( graph )  

spc  <-  spinglass.community ( graph, spi ns =20)  

result  <-  as. data . frame ( spc $membership )  
 

ǄƲǂǭ ǻƘǵƸǾǚƢǭ  ŪǱƷ Ƙƛ ǳƴǁƺǭƸǡǼƩǷƸƱ Û ƠŚǽƸŨƽƗ ǰǽƗ ǻƘǵ .ƴǲƢƾǵ      ǟǸøǝ ƸøŬǪǮǕ ǻƗƸøƛ ǼøƩǷƸƱ ǓǸǱ ǷƳ Ȇŧ

:ƳƷƗƳ ƳǸƩǷ 

Ĥ. Generic R ResultǴǽƗƷƋ ÛƘǵƷǸƢŧǷ ÛƘǵƸǾǚƢǭ ǓƗǸǱƗ ǨǭƘǁ Ǵŧ :  ... Ƿ ƘǵR Ǽǭ   ǼøƩǷƸƱ ǰøǽƗ .ƳǸǁ    ƘøǶǲơ Ƙøǵ

 ƿƹƗƳƸř ǨƛƘǡƸŬǪǮǕ ǻƗƸƛ  ǴǱǷƺǝƗ ǻƘǵR .ƴǲƢƾǵ 

ĥ. Data Table ǧƳƘǖǭ ǼƩǷƸƱ ǰǽƗ :data frame  ƷƳR       ƷƳ ǼøƩǷƸƱ ǓǸøǱ ǰøǽƗ ƼǲøƩ ƴøǽƘƛ ƘǮƢƭ .ƠƽƗ

 Ǵƛ ÛƠŚǽƸŨƽƗdata frame  ǳƴøǁ ǨǽƴƜơ   .ƴøǁƘƛ      ƸøŬǪǮǕ ǻƗƸøƛ ƠŚǽƸŨøƽƗ ƨǽƘøƢǱ ƴøǾǵƗǸƲƛ ǴøŢǱƘǲš   ǻƘøǵ

Rapidminer ǳƳƗƳ ǀǽƘǮǱ ǧǷƴƩ ƟƷǸǅ Ǵƛ Ƿ ƴǁƘƛ ǬǶǝ ǨƛƘǡ Ɨ ƴǽƘƛ ÛƳǸǁ.ƴǾǲŧ ǳƳƘǞƢƽƗ ǓǸǱ ǰǽƗ ƹ 

ǴƢǁƗƳ ǴƩǸơ ǼƩǷƸƱ ǜǽƸǖơ ƚǾơƸơ Ǵŧ ƴǾǁƘƛ ǬǶǭ ƸŬǪǮǕ ǰǽƗ ƷƳ Ƙǵ ƟƸř Ǵŧ ǻƷǸǍ Ǵƛ .ƠƽƗ   ǯƘøǮǵ Ǵƛ ǼƩǷƸƱ ǻƘǵ

ƚǾơƸơ  ƸƢǭƗƷƘř ƷƳ ǳƴǁ ǜǽƸǖơResultÛ Ǽǭ Ƹř .ƴǱǸǁ 

 

 ǨŨǁĤĤƸŬǪǮǕ ǼƩǷƸƱ ǜƛƸǖơ ǳǸƮǱ . Execute Script (R) 



ƚǆǱ R Ɯǖơ ǷǴǾ ǫƸǱ ƷƳ ǯƋ ƷƗƺǝƗ RapidMiner 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

ĤĤ 

 ƴǆǡ Ǵŧ ƘƪǱƋ ƹƗ ƷƳ Ƿ ǬƽƷ ƗƷ ǰǾǂǾř ǼƛƘǽƷƘƢƱƘƽ ƨǽƘƢǱ ǬǽƷƗƳClipboard      Ŧøǽ ÛǬǾǽƘøǮǱ ǌƜøǉ ƸǽǸøǆơ ƟƷǸǅ Ǵƛ

Ǽǭ ƳƘƪǽƗ ƸŬǽƳ ƸŬǪǮǕ .ƴǵƳ ǫƘƪǱƗ ƗƷ ƟƘǾǪǮǕ ǰǽƗ Ǵŧ ǬǾǲŧ 

library ( 'igraph' )     

res <-  as. data . frame ( spc $csize )  

 

x11 ()  

plot ( graph, layout =layout .kamada.kawai ( graph ) , vertex.size =5, 

vertex.label =NA, vertex.color =spc $membership +1, asp =FALSE)  

savePlot ( filename = "clipboard" , type = " png" )  

 ƷƳ ȅƘƛ ǨƭƗƸǭ ÛǼǪŧ ƴǲǽƋƸǝ ǧƴǭ ǨŨǁĤĥ ǴƪǾƢǱ Ƿ ǻƗƸƩƗ  ƷƳ ǼƛƘǽƷƘƢƱƘƽ ǨŨǁĤĦ ǳƳƗƳ ǀǽƘǮǱ ǳƴǁ  .ƠøƽƗ   ǴøƢƜǩƗ

ƛǴƩǸơ ƴǽƘ  ƠǁƗƳÛ ǴǱǷƺǝƗ  ǼǪǖǝRƠƽƗ ǻƷƘǾƾƛ ƟȆŨǂǭ ǻƗƷƗƳ ƹǸǲǵ Û     ǴøƩƗǸǭ ǼơȆŨøǂǭ Ƙøƛ ƟƗƷǸƢƽƳ ƹƗ ǼƱƸƛ ǻƗƸƩƗ Ƿ

ƠƽƗǼǭ ǯƋ ǴǪǮƩ ƹƗ . ǴƢƾƛ Ǵƛ ǯƗǸơ ǬƽƷ ƨǽƘƢǱ ǳƸƪǲř ǯƴǁ ǳƴǁ ÛƴǲǽƋƸǝ ǻƗƸƩƗ ǫƘǮơƗ Ƙƛ .ƳǸǮǱ ǳƷƘǁƗ 

 

 ǨŨǁĤĥǼǪŧ ƴǲǽƋƸǝ ǧƴǭ .  ǛƗƸū ǨǾǪƮơ ǨƭƗƸǭǴơƗƷƘŧ ŗǸǪŧ 

 

 ǨŨǁĤĦǫƘƪǱƗ ǼƛƘǽƷƘƢƱƘƽ ǴƪǾƢǱ . ǟǸǝ ƴǲǽƋƸǝ ƷƳ ǳƴǁ  



ƹƘƾǩƴǭǻ ǛƗƸū 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

Ĥĥ 

. ãv¾ñ ć¿wÆõºù 

ǯƋ ƹƗ  ǴǱƘƲƛƘƢŧ Ƹƛ Ƙǭ ƷƘŧ ƻƘƽƗ Ǵŧ ƘƩigraph     ƷƳ ǛƗƸøū ǻƹƘøƾǩƴǭ ǳǸøƮǱ ǴǭƗƳƗ ƷƳ ÛƠƽƗ ƷƗǸƢƽƗ   ƗƷ ǴøǱƘƲƛƘƢŧ ǰøǽƗ

Ǽǭ ǼƽƷƸƛ  .ǬǾǽƘǮǱǧƘǽ) ǻƸǲǽƘƛ ǋƘƜơƷƗ Ŧǽ ǛƗƸū ƘǊǕƗ ǰǾƛ (ƘǵǳƸū) ǴǕǸǮƪǭ Ŧǽ ǻ     Ǭøǵ Ƙøƛ Ǵøŧ ǻǸǊǕ ǷƳ ƸūƗ .ƠƽƗ (Ƙǵ

ǯƋ ÛƴǲǁƘƛ ƚǾơƸơ ǯǷƴƛ ƴǱƷƗƳ ǴǎƛƗƷ ) ƠƽƗ ƠǶƩ ǯǷƴƛ ǛƗƸū ǳƘū ǨŨǁĤħǼǭ ƷƗƳ ƠǶƩ ǛƗƸū ǴǱƸūǷ ( ) ƴǁƘƛ ǨŨǁĤĨ.( 

 

 ǨŨǁĤħƠǶƩ ǯǷƴƛ ǛƗƸū . 

 

 ǨŨǁĤĨƷƗƳ ƠǶƩ ǛƗƸū . 

ǳƸū ǳƷƗǸǮǵ ǳƷƘǮǁ ƸǞǅ ƹƗ Ƙǵ Ǽǭ ǻƷƗƶū  Ƙơ ƙǷƘǲƢǭ ƟƷǸǅ Ǵƛ Ƿ ƳǸǁn-1 Ǽǭ ǴǭƗƳƗ       ǛƗƸøū ƷƳ ǴøǱǸǮǱ ǯƗǸøǲǕ Ǵøƛ .ƴƛƘǽ

 ǨŨǁĤħ ÛA=0 ÛB=1 ÛC=2 Ǽǭ .... Ƿ .ƴǁƘƛ ǛƗƸū ǜǽƸǖơ  ǻƘǵ ǨŨǁĤħ  Ƿ ǨŨǁĤĨ  ƷƳR    Ǽøǭ Ƹøǽƹ ƟƷǸøǅ Ǵƛ  :ƴøǁƘƛ 

ǴǱƘƲƛƘƢŧ ƹƗ ǳƳƘǞƢƽƗ ǻƗƸƛ Ǵŧ ƴǾǁƘƛ ǴƢǁƗƳ ǴƩǸơ  ǻƘǵigraph  Ƙƛ ƗƷ ǯƋ ƴǽƘƛ ƗƴƢƛƗlibrary ( igraph )   ǻƷƗƶøūƷƘƛ

.ƴǾǲŧ 

## Load the igraph package  

library ( igraph )  

 

## Create a small graph, A - >B, A - >C, B - >C, C - >E, D  

## A=0, B=1, C=2, D=3, E=4  

g <-  graph (  c ( 0, 1, 0, 2, 1, 2, 2, 4) , n =5 )  

 

## Print a graph to the screen  

g 

 

## Create an undirected graph as well  

## A -- B, A -- C, B -- C, C -- E, D  

g2 <-  graph (  c ( 0, 1, 0, 2, 1, 2, 2, 4) , n =5, dir =FALSE )  



ƹƘƾǩƴǭǻ ǛƗƸū 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

ĤĦ 

g2 
ǾǚƢǭ ƹƗ Ŧǽ Ƹǵ ƼǲƩ Ǵŧ ǰǽƗ ǻƗƸƛǼǭ ÛƴǾǲŧ ǄƲǂǭ ƗƷ ƘǵƸ  ƷǸƢƽƳ ƹƗ ǯƗǸơclass .ƳǸǮǱ ǳƳƘǞƢƽƗ 

## How to decide what kind of object a variable refers to  

class ( g2)  

class ( 1)  

class ( "foobar" )  

:ƳǸƛ ƴǵƗǸƱ Ƹǽƹ ƟƷǸǅ Ǵƛ ȅƘƛ ƟƗƷǸƢƽƳ ǻƗƸƩƗ ǴƪǾƢǱ 

[ 1]  "igraph"  

[ 1]  "numeric"  

[ 1]  "character"  

 
ǔƛƘơ ŦǮŧ Ǵƛis.ig raph ( ) Ǽǭ ǛƗƸū ƹƗ ƴǾǱƗǸơ :ƴǾǽƘǮǱ ǨǅƘƭ ǯƘǲǾǮǍƗ Ǽǁ Ŧǽ ǯƳǸƛ 

## Is this object an igraph graph?  

is.igraph ( g)  

is.igraph ( 1: 10)  

ǧƘǽ Ƿ ǳƸū ƳƗƴǖơ Ƿ ǛƗƸū ƷƘƢƱƘƽ ƹƗ ǻƸƢǂǾƛ ƟƘǕȆǍƗ Ƹǽƹ ƟƗƷǸƢƽƳ ÛƴǁƘƛ ǛƗƸū Ǽǁ Ŧǽ ǴŢǱƘǲš Ǽǭ ǴƕƗƷƗ Ƙǵ :ƴǲǲŧ 

## Summary, number of vertices, e dges  

summary( g)  

vcount ( g)  

ecount ( g)  

 ƷǸƢƽƳƠǶƩ Ǽǭ ǄƲǂǭ ƗƷ ǛƗƸū ǯƳǸƛ ƷƗƳ       ƘøǎƱ ƘǾøǁƗ ƸøŬǽƳ ǻƗƸøƛ Ƿ ǳƴøǁ ǜǽƸǖơ ǛƗƸū ǻƗƸƛ ƘǶǲơ ǔƛƘơ ǰǽƗ .ƴǲŧ

Ǽǭ Ǽǭ ƘǮǁ .ƴǵƳ ǛƗƸū ƹƗ Ŧǽ Ƹǵ ƴǾǱƗǸơ ƠǶƩ ǻƘǵ ƠǶƩ ǯǷƴƛ Ƿ ƷƗƳ       ǛƗƸøū Ŧøǽ ǴøŢǱƘǲš .ƴøǾǽƘǮǱ ǨǽƴøƜơ ƸŬǽƴŨǽ Ǵƛ ƗƷ

ƠǶƩ ƳǸǁ ƠǶƩ ǯǷƴƛ ÛƷƗƳ ǮơǧƘǽ ǼǭƘ Ǽǭ ǨǽƴƜơ ƠǶƩ ǯǷƴƛ ǧƘǽ Ǵƛ ǌǢǝ Ƙǵ       ǴøǝƸǍǷƳ ǧƘøǽ Ŧøǽ ǋƘøƜơƷƗ ǴøŢǱƘǲš .ƳƳƸū

Ǽǭ ǨǽƴƜơ ǧƘǽ Ŧǽ Ǵƛ ǧƘǽ ǷƳ ƺǾǱ ƴǁƘƛ ƠǶƩ Ǵƛ ƠǶƩ ǯǷƴƛ ǨǽƴƜơ ƷƳ Ǵŧ ƠƽƗ ǼǩƘƭƷƳ ǰǽƗ .ƳǸǁ   ǧƘøǽ ǷƳ Ǵƛ ǧƘǽ Ƹǵ ƷƗƳ

Ǽǭ ǧƴƜǭ ƠǂūƸƛ Ƿ ƠǝƷ .ƳƳƸū 

## Is the graph directed?  

is.directed ( g)  

is.directed ( g2)  

is.directed ( 1: 10)  

 

## Convert from directed to undirected  

as.undirected ( g)  

 

## And back  

as.directed ( as.undirected ( g))  

Ǽǭ ǛƗƸū Ŧǽ ƷƳ  ǛƗƸū ƷƳ ȆƦǭ .ƳƸŧ ǜǽƸǖơ ǳƸū ǷƳ ǰǾƛ ǧƘǽƴǲš ǯƗǸơE = ((AB); (AB); (AC); (BC)) : 

## Multiple edges  

g <-  graph (  c ( 0, 1,  0, 1,  0, 2, 1, 2 ) , n =5 )  



ƹƘƾǩƴǭǻ ǛƗƸū 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

Ĥħ 

         ǔøƛƗǸơ Ƙøƛ ǛƗƸøū ǯƳǸøƛ ǼǩƘøǽ ƴøǲš Ƙøǽ ǯƳǸøƛ ǳƳƘƽ ǄǾƲǂơis.simple ( g)  Ƿis.multiple ( g) 

ǯƘŨǭƗ    Ǽøǭ ÛǬǾǽƘøǮǱ ǨǽƴøƜơ ǳƳƘƽ ǛƗƸū Ǵƛ ƗƷ ǴǩƘǽƴǲš ǛƗƸū Ŧǽ ǬǾǵƗǸƲƛ ƸūƗ ǰǾǲŢǮǵ .ƠƽƗ Ƹǽƶř     Ƹøǽƹ ƷǸƢøƽƳ ƹƗ ǯƗǸøơ

.ƳǸǮǱ ǳƳƘǞƢƽƗ 

## Remove multiple edges  

g <-  simplify ( g)  

is .simple ( g)  

ƠǾǪƛƘǡ ƹƗ ƸŬǽƳ ǼŨǽ  Ǽøǭ ǴǡǸǍ ǯƳǷƺǝƗ ÛƳƷƗƳ ƳǸƩǷ ǛƗƸū ǻƗƸƛ ǯƋ ǜǽƸǖơ ǯƘŨǭƗ Ǵŧ ǼǽƘǵ  .ƴøǁƘƛ   Ƙøƛsimplify 

ǴǡǸǍ ǛƗƸū Ŧǽ ǯƳƸŧ .ƠǝƷ ƴǵƗǸƱ ǰǾƛ ƹƗ ƺǾǱ Ƙǵ 

## Loop edges  

g <-  graph (  c ( 0, 0, 0, 1, 0, 2, 1, 2, 3, 4) , n =5 )  

is.simple ( g)  

is.loop ( g)  

 

## Remove loop edges  

g <-  simplify ( g)  

is.simple ( g)  

 

ƠǾǪƛƘǡ ƹƗ ǼŨǽ  ǻƘǵigraph ǳƸū ǻƷƗƶŬǭƘǱ ǯƘŨǭƗ ÛǛƗƸū Ǽǁ ǻƗƸƛ Ǽǭ Ƙǵ .ƴǁƘƛ      ǛƗƸøū Ŧøǽ ƗƴøƢƛƗ Ƹøǽƹ ƠŚǽƸŨƽƗ ƷƳ

Ĥģ ǳƸū       Ǭøǵ Ǵøƛ ƺøǾǱ ǼǽƘøǶƢǱƗ Ƿ ƗƴøƢƛƗ ǧƘǽ ǰǾǲŢǮǵ .ƳƷƗƳ ǴǎƛƗƷ ǻƴǖƛ Ƿ ǼǪƜǡ ǧƘǽ Ƙƛ ƘǶǲơ ǳƸū Ƹǵ) ǻǸǢǪƭ ƟƷǸǅ Ǵƛ ǻƗ

Ǽǭ ǨǆƢǭ (.ƴǱƳƸū  ƳƘƪǽƗǼǭ ǳƸū ǼǭƘƽƗ .ƳǸǁ  ƚǾơƸơ Ǵƛ ƘǵĤģ Ǽǭ ǰǾǾǖơ ǼƾǾǪŬǱƗ ǻƘƜǞǩƗ ǼǽƗƴƢƛƗ ǛƸƭ   .ƳƳƸū 

## Naming vertices  

g <-  graph.ring ( 10)  

V( g)$ name <-  letters [ 1: 10 ]  

V( g)$ name 

g 

print ( g, v =T)  

 ǯƳǷƺǝƗ Ƙƛ Ǵŧ ǰǽƗ ǧǷƗ .ƳƷƗƳ ƳǸƩǷ ȅƘƛ ƴŧ ƷƳ ǼƜǱƘƩ ǴƢŨǱ ǷƳ$name  Ǵƛ ƠǞǅ ŦǽV( g)  ǽƳƸøŧ ǴǝƘǉƗ  ƷƳ Ǵøŧ Ǭ

 ǯƳǷƺǝƗ .ƠƽƗ ǼƽƸƢƽƳ ǨƛƘǡ ǴǭƗƳƗ ǔƛƘơ ǫǷƳ ǴƢŨǱ .ƠƽƗ ƴǲǽƋƸǝ ǰǾǮǵ ǴƛƘǂǭ Ǭǵ ƸŬǽƳ ƟƘǞǅprint    Ƙøǭ Ǵøƛ Ǵŧ ƠƽƗ

Ǽǭ ǳƹƘƩƗ Ǽǭ ŗƘš ǧǸƾǲŧ ƷƳ ǛƗƸū ƹƗ Ǵŧ ǼơƘǕȆǍƗ Ƙơ ƴǵƳ   ǳƸøū ȅƘøƛ ƴŧ ƷƳ ȆƦǭ .ǬǾǽƘǮǱ ƠǽƸǽƴǭ ƗƷ ƳǸǁ     Ǵøƛ ƺøǾǱ ƗƷ Ƙøǵ

Ǽǭ ǳƳƗƳ ǯƘǂǱ Ǵŧ ǻƳƷƗǸǭ .ǬǽƳǸǮǱ ǴǝƘǉƗ ƳǸǁ 

Ħ-Ĥ  ƽƠƱƘ ǛƗƸū  

 ǻƘǵƷƗƺƛƗ ƹƗ ǼŨǽigraph ǧƘǽ ǫƘǱ ǻǷƷ ƹƗ ǛƗƸū ƳƘƪǽƗ ǻƗƸƛ  Ƙǵgraph .formula Ǽǭ   ǔƛƘøơ ǰǽƗ ŦǮŧ Ǵƛ .ƴǁƘƛ

ƸǾƾǭ ƠƽƗ ǼǝƘŧ ƘǮǁ ƘǶǲơ ǧƘǽ ǰǾƛ ǜǪƢƲǭ ǻƘǵ .ƴǾǽƘǮǱ ǄƲǂǭ ǛƗƸū ƷƳ ƗƷ Ƙǵ  ƠøǶƩƸǾǙ ǛƗƸū Ŧǽ ƳƘƪǽƗ Ƹǽƹ ƴŧ  ƗƷ ƷƗƳ



ƹƘƾǩƴǭǻ ǛƗƸū 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

ĤĨ 

Ǽǭ ǯƘǂǱ " ƸŬǪǮǕ .ƴǵƳ-" )ǧƘǽ ƸŬǪǮǕ( ǯƘǂǱ  ǳƴǲǵƳǷǋƘƜơƷƗ ƳǸƩ Ǽǭ ǳƸū ǷƳ ǰǾƛ       Ǵøƛ ǻƹƘøǾǱ ǔƛƘøơ ǰøǽƗ ŦøǮŧ Ǵƛ .ƴǁƘƛ

ǳƸū ǴǕǸǮƪǭ ǜǽƸǖơ .ƳƷƗƴǱ ƳǸƩǷ ǴǱƘūƗƴƩ ƟƷǸǅ Ǵƛ Ƙǵ 

## A simple undirected graph  

g <-  graph. formula ( Alice - Bob- Cecil - Alice,  

                   Daniel - Cecil - Eugene, Cecil - Gordon )  

" ƸŬǪǮǕ:" ǭ Ŧǽ ǜǽƸǖơ ǻƗƸƛǼǭ ǳƳƘǞƢƽƗ ǳƸū ǴǕǸǮƪ  .ƳǸǁ     ÛƴǲøǁƘƛ ǨøǆƢǭ Ǭøǵ Ǵøƛ ǧƘǽ ƸŬǪǮǕ Ƙƛ ǴǕǸǮƪǭ ǷƳ ƸūƗ

ǳƸū ǼǭƘǮơ .ƴǱƷƗƳ ǋƘƜơƷƗ Ǭǵ Ƙƛ ǴǕǸǮƪǭ ǷƳ ǻƘǵ  ǰǽƗƸƛƘǲƛ  ƸøŬǪǮǕ ǰøǽƗ   " Ǵøƛ ƠƜøƾǱ- ƳƷƗƳ ǫƴøǢơ ".     ƷƳ ǴøǱǸǮǱ ǯƗǸøǲǕ Ǵøƛ

ÛƸøøǽƹ ƠŚǽƸŨøøƽƗ Cecil : Daniel - Eugene : Gordon ǄƲøøǂǭ ǧƘøøǽ ǳƴøøǲǲŧ  ǻƘøøǵCecil - Eugene Û

Cecil - Eugene ÛCecil - Gordon  ǷDaniel - Gordon Ǽǭ ǄƲǂǭ ƗƷ .ƴǵƳ 

## Another undirected graph, ":" notation  

g2 <-  graph. formula ( Alice - Bob: Cecil : Daniel,  

                    Cecil : Daniel - Eugene : Gordon )  

 ǜǽƸǖơ ǻƗƸƛƠǶƩ ǛƗƸū ƷƗƳ " ƷƳ+Ǽǭ ǳƳƘǞƢƽƗ " ǯƘǂǱ ƸŬǪǮǕ ǰǽƗ .ǬǾǽƘǮǱ ƴǲǵƳ ǳ Ǽøǭ ƠǶƩ  .ƴøǁƘƛ     Ǵøŧ ƴøǾǲŧ ǴøƩǸơ

"+- +" ƳƗƴǖơ ǯƳǸƛ ƳƘǽƹ .ǴǝƸǍ Ŧǽ ǧƘǽ ǷƳ ǴǱ ÛƠƽƗ ǴǝƸǍ ǷƳ ǧƘǽ Ŧǽ "- .ƠƽƗ Ǽǲǖǭ ǯǷƴƛ ǧƘǽ Ŧǽ ǀǽƘǮǱ ǻƗƸƛ Ƙǵ" 

## A directed graph  

g3 <-  graph. formula ( Alice +- + Bob -- + Cecil  

                    +--  Daniel, Eugene -- + Gordon : Helen )  

## " Arrows" can be arbitrarily long  

g5 <-  graph. formula (  Alice +--------- + Bob )  

ǳƸū ƹƗ ǼƱƸƛ ǰǾǲŢǮǵ Ǽǭ Ƙǵ .ƴǱǸǁ ǜǽƸǖơ ǴǩǷƺǽƗ ƟƷǸǅ Ǵƛ ƴǲǱƗǸơ 

## A graph with isolate vertices  

g4 <-  graph. formula ( Alice --  Bob --  Daniel,  

                    Cecil : Gordon, Helen )  

 

ǳƗƷ ƸŬǽƳ ƹƗ ǛƗƸū ƳƘƪǽƗ ǻƘǵ ƠǶƩ ƷƗƳ ǔƛƘơ ƹƗ ǳƳƘǞƢƽƗ Ûcbind .ƠƽƗ Ǽǭ ǔƛƘơ ǰǽƗ ŦǮŧ Ǵƛ     ƹƗ ǷƳ ǟƘøǆǩƗ Ƙøƛ ǯƗǸøơ

ǳƸū ǴǕǸǮƪǭ ǴǕǸǮƪǭ ÛƴǱƷƗƳ ǳƸū ǻǷƘƾǭ ƳƗƴǖơ Ǵƛ Ǵŧ Ƙǵ ƚơƸǭ ƧǷƹ ƹƗ ǻƗ ƚơƸǭ ƧǷƹ .ƳƷǷƋ ƳǸƩǷ Ǵƛ Ƙǵ ƹƗ Ǵŧ ǼǽƘǵ ƚǾŧƸơ 

 ƸǾǒǱ ǻƘǊǕƗ.ƴǱƗ ǳƴǭƋ ƳǸƩǷ Ǵƛ ǰǽƗ ƳƘƪǽƗ ƹƗ ƴǖƛ     ǔƛƘøơ ŦøǮŧ Ǵøƛ ƚŧƸǭ ǴǕǸǮƪǭgraph.edgelist  Ǽøǭ   ǯƗǸøơ

  .ƳǸǮǱ ƳƘƪǽƗ ƗƷ ƸǒǱ ƳƷǸǭ ǼǝƗƸū 

## From edge lists  

el <-  cbind (  c ( 0, 0, 1, 2) ,  

             c ( 1, 2, 2, 4)  )  

g <-  graph.edgelist ( el )  

g 

Ǽǭ ÛǳƸū ǳƷƘǮǁ ǻƘƩ Ǵƛ ƗƷ ǟǸǝ ƴǲǽƋƸǝ ǫƘǱ Ƙƛ ǯƗǸơ ǳƸū ŦǾǪƜǮƽ ǻƘǵ  ǫƘƪǱƗ ƺǾǱ Ƙǵ.ƳƗƳ 



ƹƘƾǩƴǭǻ ǛƗƸū 
 

ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

Ĥĩ 

## Symbolic edge lists  

el <-  cbind (  c ( "Alice" , "Alice" , "Bob" ,   "Cecil" ) ,  

             c ( "Bob" ,   "Cecil" , "Cecil" , "Ed" )  )  

g <-  graph.edgelist ( el )  

g 

summary( g)  

 

        ǛƗƸøū Ŧøǽ Ƹøǽƹ ƷƳ .ƠøƽƗ ƟƷǷƘøƪǭ ƼǽƸơƘøǭ ǳƳƘǞƢøƽƗ ÛǛƗƸū ƳƘƪǽƗ ǻƗƸƛ ƸŬǽƳ ǧǷƗƴƢǭ ƿǷƷ ŦǽĤģ  ƷƳĤģ  øƛ Ƙ

Ƙǽ ǧ ǳƴǁ ƳƘƪǽƗ ǼǝƳƘǆơ ǻƘǵ .ƠƽƗ 

## Adjacency matrices  

A <-  matrix ( sample ( 0: 1, 100 , rep =TRUE) , 10, 10)  

g <-  graph.adjacency ( A)  

Ħ-ĥ  ǼǱǷƸǾƛ ǨǽƘǝ ǻǷƷ ƹƗ ǛƗƸū ƳƘƪǽƗ 

ǛƗƸū ǫƘǮơ ǳƳƗƳ ǻǷƷ ƹƗ Ǵŧ ǼǽƘǵ Ǽǭ ƳƘƪǽƗ ǔǡƗǷ ǻƘǾǱƳ ǻƘǵ ǨǽƘǝ ƷƳ ÛƴǱǸǁ     Ǽøǭ ǳƸøǾƱƵ ǼøǲƢǭ ǻƘøǵ    ƹƗ ǼøŨǽ .ƴǱǸøǁ

 ÛǯƗƸƛƷƘŧ ǼǪǅƗ ǻƘǵƹƘǾǱimport ǳƳƗƳ ǰǽƗ ǯƳƸŧ  ƷƳ ƘǵR     ǻǷƷ ƹƗ ǛƗƸøū ƳƘøƪǽƗ ƴǲǽƋƸǝ ǴǭƗƳƗ ƷƳ .ƠƽƗdata frame  Ƙøǵ

ǳƴǁ ǳƳƗƳ ǯƘǂǱ    ƷƳ ƹǸøǲǵ Ǵøŧ ǻƴŧ ƹƗ ǬǽƷƗƳ ƹƘǾǱ ƗƴƢƛƗ ƟƘǕȆǍƗ ǰǽƗ ǯƴǱƗǸƱ ǻƗƸƛ .ƠƽƗigraph     ǳƳƘǞƢøƽƗ ǳƴøǂǱ ǴøǾƜǖơ

.ǬǾǲŧ 

## We need some extra code, not in the cur rent version yet  

source ( "http://cneurocvs.rmki.kfki.hu/igraph/plus.R" )  

ǳƸū ƚǾơƸơ Ǵƛ ƼŚƽ ǧƘǽ Ƿ Ƙǵ .ǬǾǽƘǮǱ ǻƷƗƶūƷƘƛ ƗƷ ƸǒǱ ƳƷǸǭ ǻƘǵ 

## Read the comma - separated value file  

vertices <-  read.csv ( "  

http://cneurocvs.rmki.kfki.hu/igraph/judicial.csv" )  

 

## Read the  edges, just a table, space separated  

edges <-  read. table (  

"http://cneurocvs.rmki.kfki.hu/igraph/allcites.txt" )  

ǧƘǽ ƚǾŧƸơ Ƙƛ ǳƸū Ƿ Ƙǵ  ŦǮŧ Ǵƛ Ƙǵgraph. data.frame Ǽǭ .ƳǸǮǱ ƳƘƪǽƗ ƗƷ ǛƗƸū ǯƗǸơ 

## And create the graph  

jg <-  graph. data . frame ( edges, vertices =vert ices, dir =TRUE)  

summary( jg )  

Ǽǭ ƴǾǵƗǸƲƛ ǴŢǱƘǲš ǳƳƘǞƢƽƗ ǻƗƸƛ ƗƷ ǛƗƸū ǰǽƗ ƴǾǱƗǸơ        ǯƳƸøŧ ǰøǁǷƷ Ƙøƛ .ƴøǾǽƘǮǱ ǳƸøǾƱƵ ǨøǽƘǝ Ŧǽ ƷƳ ǻƴǖƛ ǻƘǵ

ǳƳƸǂǝ ƠǾǪƛƘǡ Ǽǭ ǀǵƘŧ ƺǾǱ ǨǽƘǝ ǰǽƗ Ǭƪƭ ÛǻƹƘƽ .ƴƛƘǽ 

## Save it for future use  

save ( jg, file ="judicial.Rdata.gz" , compress =TRUE)  
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ǰƾƮǭ ǼƾǾƕƷ ǻƷǷƘǲǝ Ƿ ƸơǸǾŚǭƘŧ ǳƴŨǂǱƗƳ | ƟƘǕȆǍƗ    ƸǾƜŧƸǾǭƗ ǼƢǖǲǅ ǳƘŬǂǱƗƳ 

 

ĤĪ 

Ħ-Ħ  ƘŨƢƽƳǻƷ ƷƘƢƱƘƽ ƷƳ ǛƗƸū 

ǧƘǽ Ƿ ǳƸū ǯƳƸŧ Ǭŧ Ƿ ǴǝƘǉƗ ǛƗƸū ǻǷƷ ǔǽƘǁ ƟƘǾǪǮǕ ƹƗ Ǽǭ ǯƋ ǻƘǵ .ƴǁƘƛ  ǛƗƸū ƠǮƾǡ ǰǽƗ ƷƳg2    ǯƋ ȆƜøǡ Ǵøŧ

Ǽǭ ǻƷƘŨƢƽƳ ǬǽƳǸǮǱ ƳƘƪǽƗ ƗƷ Ǽǭ Ǜƶƭ ƗƷ ǯƋ ǧǷƗ ǳƸū ƗƴƢƛƗ ƷƳ .ǬǾǽƘǮǱ .ǬǾǲŧ 

## Remove alice  

g3 <-  delete.vertices ( g2, 0)  

ƛƘơ ŦǮŧ Ǵƛ ǳƸū ǯƳƸŧ ǴǝƘǉƗ ǔadd.vertices Ǽǭ ǫƘƪǱƗ ǻƳǷƷǷ .ƳǸǁ     ǼøǵƸū ƳƗƴøǖơ Ƿ ǛƗƸøū ǔƛƘơ ǰǽƗ ǻƘǵ

ǳƴǁ ǴǝƘǉƗ Ƹǽƹ ƠŚǽƸŨƽƗ ƷƳ Ǵŧ ǻƴǽƴƩ ƴŧ .ƠƽƗ ƳǸǁ ǴǝƘǉƗ ƴǽƘƛ Ǵŧ  ÛƠƽƗigraph. par Ǽǭ   ǰøǽƗ ŦǮŧ Ǵƛ .ƴǁƘƛ

Ǽǭ ǔƛƘơ  ǻƘǵƸƢǭƗƷƘř ǯƗǸơigraph ǳƸū ƟƘǞǅ ŗƘš Ƙǭ ȆƦǭ .ƳǸǮǱ ǬǾǒǲơ ƗƷ Ǳ ǼǭƘƽƗ Ƙơ ǬǽƳƸŧ ǧƘǖǝ ƗƷ Ƙǵ.ƳǸǁ ǳƳƗƳ ǀǽƘǮ 

## Add three new vertices  

g4 <-  add.vertices ( g3, 3)  

igraph. par ( "print.vertex.attributes" , TRUE )  

g4 

add.vertices Ǽǭ Ƙǭ Ǵƛ ƺǾǱ ƗƷ ǯƘŨǭƗ ǰǽƗ ǳƸū ǯƳƸŧ ǴǝƘǉƗ ǫƘŬǲǵ Ǵŧ ƴǵƳ  ǳƸøū ǼǭƘƽƗ     ǄƲøǂǭ ƺøǾǱ ƗƷ Ƙøǵ

ƴǁƘƛ ƠƾǾǩ ƟƷǸǅ Ǵƛ ƴǽƘƛ ƘǮƢƭ ǼǭƘƽƗ ǻƳǷƷǷ .ǬǾǽƘǮǱƳ Û ƠǞǅ Ƙǭ Ƹǽƹ ǧƘƦǭ Ʒname ǳƸū Ǵƛ ƗƷ Ǽǭ ǴǝƘǉƗ Ƙǵ .ǬǾǽƘǮǱ 

## Add three new vertices, with names this time  

g4 <-  add.vertices ( g3, 3, attr =list ( name=c ( "Ha " , "Ik " , "Ja " )))  

g4 

 ǔƛƘơ Ƙƛ ǼƢƭƗƷ Ǵƛ ƺǾǱ ǧƘǽ ǯƳƸŧ ǴǝƘǉƗ ÛǳƸū ǴƛƘǂǭadd.edges ǯƘŨǭƗ .ƠƽƗ Ƹǽƶř 

## Add some edge s as well  

g4 <-  add.edges ( g4, c ( 6, 7, 5, 7))  

g4 

Ħ-ħ  ǼŬǽƘƾǮǵ ƧƗƸƲƢƽƗ ǧƘǽ Ƙǵ 

 ǛƗƸū ǻǷƷ ǀƲƛ ǰǽƗ ƿƹǸǭƋg2 Ǽǭ ǫƘƪǱƗ Ǽǭ ƳƘƪǽƗ ƗƷ ǯƋ Ƹǽƹ ƠŚǽƸŨƽƗ Ƙƛ Ǵŧ ƳǸǁ    ǴøƽƘǲǁ ǬǾǵƗǸøƲƛ ƸūƗ .ǬǾǽƘǮǱ

 ƷǸƢƽƳ ÛǬǾƛƘǾƛ ƗƷ ǧƘǽ Ŧǽas. vector Ǽǭ ǬǵƗƸǝ Ƙǭ ǻƗƸƛ ƗƷ ƠǾǪƛƘǡ ǰǽƗ .ƴǲŧ 

## Create directed example graph  

g2 <-  graph. formula ( Alice - + Bob: Cecil : Daniel,  

                    Cecil : Daniel +- + Eugene : Gordon )  

print ( g2, v =T)  

 

## Get the id of the edge  

as. vector ( E( g2, P =c ( 0, 1)))  
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Ĥī 

ǬƢǽƷǸŬǩƗ ƹƗ ǻƷƘǾƾƛ ƷƳ ǧƘǽ Ǵƛ ǬǽƷƗƳ ƹƘǾǱ Ƙǭ Ƙǵ Ǿř ǼƽƸƢƽƳ ǳƸū Ŧǽ ƷǷƘƪǭ ǻƘǵ ǔƛƘơ .ǬǾǲŧ Ɨƴadj ()   ƠøǾǪƛƘǡ ǰǽƗ

Ǽǭ ƷƗƸǡ Ƙǭ ƷƘǾƢƱƗ ƷƳ ƗƷ Ǽǭ ǳƸū ƴǲš Ƙǽ Ŧǽ ǔƛƘơ ǰǽƗ ǻƳǷƷǷ .ƴǵƳ .ƴǁƘƛ 

## All adjacent edges of a vertex  

E( g2)[  adj ( 2)  ]  

 

## Or multiple vertices  

E( g2)[  adj ( c ( 2, 0))  ]  

ƠǶƩ ǼǝƗƸū ǴŢǱƘǲš Ǽǭ ÛƴǁƘƛ ƷƗƳ ǧƘǽ ǰǾƛ ǯƗǸơ Ɨ ǼƩǷƸƱ Ƿ ǻƳǷƷǷ ǻƘǵ      ƟƷǸøǅ Ǵøƛ Ƿ ƴøǁ ǨøƕƘǡ ƺǽƘøǮơ ǳƸū Ŧǽ ƹ

.ƠǁƗƳ ǼƽƸƢƽƳ Ŧǽ Ƹǵ Ǵƛ ǴǱƘūƗƴƩ 

## Outgoing edges  

E( g2)[  from ( 2)  ]  

 

## Incoming edges  

E( g2)[  to ( 2)  ]  

ƠǾǪƛƘǡ ƹƗ ǼŨǽ  ǻƘǵƙǸƱ igraph Ǽǭ Ƙǭ Ǵŧ ƠƽƗ ǰǽƗ ǧƘǽ ǬǾǱƗǸơ  ǳƸøū ƹƗ ƸǾƾǭ Ŧǽ ǰǾƛ Ǵŧ ǼǽƘǵ     ƗƷ ƴøǱƷƗƳ ƷƗƸøǡ Ƙøǵ

.ǬǾǽƘǮǱ ƧƗƸƲƢƽƗ Ɨ ǴƢƜǩƗ    .ǬǾøǵƳ ƷƗƸøǡ ǔƛƘøơ ǻƳǷƷǷ ƷƳ ƗƷ ǨǭƘŧ ƸǾƾǭ Ŧǽ Ǵŧ ƠƽƗ ǳƳƘǞƢƽƗ ǨƛƘǡ ǼǭƘŬǲǵ ƘǶǲơ ƠǾǪƛƘǡ ǰǽ

ǳƸū ƹƗ ǼŨǽ ǴŢǱƘǲš Ǽǭ ǴƩƗǸǭ ƘǎƱ Ƙƛ ÛƳǸǂǱ ƸŧƵ ƸǾƾǭ ǻƘǵ   .ǬǽǸǁ 

## Edges along a path  

E( g2, path =c ( 0, 3, 4))  

:ƳǸƛ ƴǵƗǸƱ Ƹǽƹ ƟƷǸǅ Ǵƛ ȅƘƛ ƷǸƢƽƳ ǴƪǾƢǱ 

Edge sequence :  

                     

[ 2]  Alice  - > Daniel  

[ 8]  Daniel - > Eugene  

Ħ-Ĩ  ǛƗƸū ǬƽƷ 

Ǽǭ Ƹǽƹ ǔƛƘơ Ǵƽ ƹƗ ǛƗƸū ǬƽƷ ǻƗƸƛ :ƳǸǮǱ ǳƳƘǞƢƽƗ ǯƗǸơ 

Ĥ. plotǳƳƘǾř ǔƛƘơ ǰǽƗ .ƠƽƗ ǛƗƸū ǼǪǭƘǖơ ƸǾǙ Ƿ ǻƴǖƛǷƳ ÛǳƳƘƽ ǬƽƷ Û  ǼǭǸǮǕ ǔƛƘơ ǻƹƘƽplot Ǽǭ .ƴǁƘƛ 

ĥ. tkplotǼǭ ǛƗƸū ǼǪǭƘǖơ Ƿ ǻƴǖƛǷƳ ǬƽƷ ǻƗƸƛ ǼǖƛƘơ Û ƹƗ Ǵŧ ƴǁƘƛ  ǴǱƘƲƛƘƢŧtcltk  Ǽøǭ ǳƳƘǞƢƽƗ    ǰøǽƗ .ƴøǲŧ

 ǔƛƘơǻƗƸƛ  ǬƽƷǛƗƸū ǽƘǵǼ  Ƙơ ǌƽǸƢǭ ǳƹƗƴǱƗıǳƸū ƷƗƺǵ ƴǲš ƸƦŧƗƴƭ- Ǽǭ ǳƳƘǞƢƽƗ  ǔƛƘǲǭ ǛƸǆǭ ƗƸǽƹ ÛƳǸǁ

 ŦǮŧ Ǵƛ .ƠƽƗ ƳƘǽƹ ǯƋtkplot Ǽǭ ǼūŤǽǷ ƹƗ ǼƱƸƛ ǯƗǸơ .ƳƗƳ ƸǾǾǚơ ƗƸƩƗ ǯƘǭƹ ƷƳ ƗƷ ǛƗƸū ǻƘǵ 

Ħ. rglplotǴƽ ǬƽƷ ǻƗƸƛ ǼǂǽƘǭƹƋ ǔƛƘơ Ŧǽ : ǻƴǖƛ     ƹƗ Ǵøŧ ƠøƽƗ ǔøƛƗǸơOpenGL   Ǽøǭ ǳƳƘǞƢøƽƗ  .ƴøǽƘǮǱ  ƷƳ

ǬƽƷ ǛƗƸū Ǽǭ ǳƴǁ ǳƸū ǻƘƩ ƘǭƗ ÛƳƗƳ ǫƘƪǱƗ ƗƷ ǧƘǢƢǱƗ Ƿ ǀƱƸš ÛǼǽƘǮǲūƷƺƛ ƟƘǾǪǮǕ ǯƗǸơ  .ƠƽƗ ƠƛƘƥ Ƙǵ 
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ĤĬ 

ƛ ǴŨƜǁ Ŧǽ ƗƴƢƛƗ ÛǬƽƷ ǻƗƸƛ ǴǭƗƳƗ ƷƳǼ ) ƻƘǾǢǭscale-freeǼǭ (  .ǬǽƹƘƽǴŨƜǁ ǻƘǵǼƛ ƻƘǾǢǭ   Ƿ ƟƸøƜǩƋ ǌƽǸơ Ǵŧ

ƢǝƘǽ ƿƸƢƾū ǼƽƘƛƗƷƘƛƴǲ ]Ī[Ǽǭ ƴǁƷ ǼƮǾƩƸơ ǧƘǆơƗ ƴǲǽƋƸǝ Ƙƛ Û  .ƴǲǲŧ ǨŨǁĤĩ ǧƘǆơƗ ƻƘǾǢǭ Ǽƛ ǴŨƜǁ Ŧǽ   ǳƹƘøơ ǻƘǵ

ǳƸū ƠǮƽ Ǵƛ ǼƮǾƩƸơ ƷǸǍ Ǵƛ  ǻƘǵ¼ƚǎǡ ¬ǻƺŧƸǭ)-hub( ƠǶƩ Ǽǭ ǻƸǾū ǲǲŧƴ. 

 

 ǨŨǁĤĩǴǱǸǮǱ . Ǽƛ ǴŨƜǁ Ŧǽ ƹƗ ǻƗ ƚǎǡ .ƻƘǾǢǭ  ǼŬǱƷ ƟƷǸǅ Ǵƛ Ƙǵǳƴǁ ǳƳƗƳ ǯƘǂǱ .ƴǱƗ 

Ƙǵ ǴŨƜǁǻ ƛǼ ǢǭƻƘǾ  ƳƴǕ¼ǀǶƩ) ¬hopsŨšǸŧ ǌƽǸƢǭ (Ǽ ƗƸƛǻ  ƹƗ ǰƢǝƷŦǽ     Ƴ ǳƸøū Ǵøƛ ǴŨƜøǁ ƷƳ ǳƸøū ƸøŬǽ 

Ɨ .ƴǱƷƗƳǰǽ ƗƸƛ ǳƴǁ ǛƸǅ ǯƘǭƹ Ƙƛ ƚǪǎǭǻ  ǧƘƽƷƗŦǽ řǫƘǾ ƠƽƗ ǋƘƜơƷƗ ƷƳ ǴŨƜǁ ǇƸǕ ƹƗ .Ƙǵ ǴŨƜǁǻ  øƛǼ Ǣǭ ƻƘøǾ   Ǵøƛ

ǩƳǨǾ ƗǴŨǲǽ Ǎ ƷƳǼ Ŧǽ ƴǮǕ ǴǪǮƭǻ Ƙǵ ǳƸū Ǵƛǻ ƺŧƸǭǻ ȆƢǭǁǼ ǭÛƴǱǸǂǾ ƭƗƸǍǼ ƛǸƱǼ ƗƸƛǻ ǴŨƜǁ Ƙǵǻ ơƗƸƛƘƲǭǼ  Ǵƛ

ǮǱ ƷƘǮǁǼ ƴǱǷƷǯƋ ÛǧƘƭ Ƹǵ Ǵƛ . ǄǢǱ Ǵƛ ȆǭƘŧ Ƙǵ Ƙǵǻ ǝƳƘǆơǼ  Ƭǎƽ ƷƳ .ƴǲǭǷƘǢǭTCP/IP   ǝ Ƭǎøƽ ƷƳ ǴøǱ ƘǭƗ) ǼøŨǽƺǾ (

ƗƠǱƸƢǲǽ ǱƺǾ Ŧǽ ƛ ǴŨƜǁǼ ǢǭƻƘǾ ƗƸƛ .ƠƽƗǻ  ÛǴǱǸǮǱgoogle.com  ǯƗǸǲǕ Ǵƛ¼ƚǎǡ ǳƸū ¬ǪǅƗǼ   øǭ ǨøǮǕǼ  ƴøǲŧƗ . ǰøǽ 

ǲǭ ƷƘƢƱƘƽǢǎǼ ƛǼ ǢǭƻƘǾ ƗÛƠǱƸƢǲǽ Ƿ ƿƸƢƾūƻǷƸǽ ǻƘǵ ŚǭƘŧǻƸơǸǾ ǸǢơ ƗƷƠǽ ǭǼ ƴǲŧ. 

ƠŚǽƸŨƽƗ ƷƳ Ƹǽƹ  ǔƛƘơbarabasi.game Ǽƛ ǴŨƜǁ Ŧǽ     Ƙøƛ ǴǩƘøǆơƗ Ŧøǽ ƻƘǾǢǭĤģģ   ǳƸøū  ƳƘøƪǽƗ Ǽøǭ  ƴøǲŧ .

Ŧǽ  ǴǩƘǆơƗ ǛƗƸū Ǵŧ ƠƽƘǲǖǭ ǰǽƗ Ǵƛ ǯƳǸƛǳƸū Ƹǵ ƴƩƴǽ  ǴƛŦǽ ǭ ǨǆƢǭ ƳǸƩǸǭ ǳƸūǼ ƳǸǁ.   

## Create a scale - free net work  

g <-  barabasi.game ( 100 , m =1)  

g <-  simplify ( g)  

ǳƸū ǻƸǾū ƷƗƸǡ ǀǽƗƷƋ ƗƴƢƛƗ ƠǮƾǡ ǰǽƗ ƷƳ   ǧƘøǽ Ƿ Ƙǵ     Ǽøǭ ǄƲøǂǭ ǬøƽƷ ƷƳ ƗƷ Ƙøǵ       ǯƗǸøǲǕ Ǵøƛ Ǵøŧ ǼøǂǽƗƷƋ .ǬǾøǲŧ

ǀǾř  ǛǷƸǖǭ ǀǽƗƷƋ Ûǳƴǁ ǬǾǒǲơ ƴŧ ǰǽƗ ƷƳ ǇƸǝFruchterman-Reingold Ǽǭ  ƴǁƘƛ]ī[ ǬøƽƷ ǻƗƸƛ .   ǔƛƘøơ ƹƗplot 

ǳƴǁ ǳƳƘǞƢƽƗ ƽƗƠ. 

## simple plot  

igraph. par ( "plot.layout" , layout .fruchterman.reingold )  

plot ( g, vertex.size =3, vertex.label =NA, edge.arrow.size =0.6 )  
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ĥģ 

 ƹƗ ǀƲƛ ǰǽƗ ƷƳtkplot ǳƴǁ ǴƢǝƸū ǳƸǶƛ ǛƗƸū ƹƗ ǼǪǭƘǖơ ǻƘǮǁ Ŧǽ ƠƱƘƽ ǻƗƸƛ .ƠƽƗ 

## interactive  

id <-  tkplot ( g, vertex.size =3, ve rtex.label =NA, 

edge.arrow.size =0.6 )  

coords <-  tkplot.getcoords ( id )  

Ǽǭ ǀǽƘǮǱ ƗƷ ǟǸǝ ƠŚǽƸŨƽƗ ǴƪǾƢǱ ÛƸǽƹ ǨŨǁ .ƴǵƳ 

 

 ǨŨǁĤĪ ǌǾƮǭ ƷƳ ǳƴǁ ǬƽƷ ǛƗƸū .tkplot 

 ǻƘǮǁ ǀƲƛ ǰǽƗ ƷƳĦ  ŦǮŧ Ǵƛ ƗƷ ǟǸǝ ǛƗƸū ǻƴǖƛrglplot ǳƴǁ ǬƽƷ .ƠƽƗ 

## 3D  

open3d ()  

rglplot ( g, vertex.size =3, vertex.label =NA, 

edge.arrow.size =0.6 )  

 ǀǽƗƷƋ Ƙƛ ȅƘƛ ǛƗƸū ǬƽƷ Ƹǽƹ ƴŧ ƷƳƗƳƘǭƘŧ-ǻƗǷƘŧ ǳƴǁ ǫƘƪǱƗ ƠƽƗ ]Ĭ[ . Ǵŧ ƴǾǲŧ ǴƩǸơdim =3  Ǵøƽ   ǯƳǸøƛ ǻƴøǖƛ 

ǀǽƗƷƋ Ǽǭ ǯƘǂǱ ƗƷ ǛƗƸū .ƴǵƳ   
































