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ſƧƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

3
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ƂƤƬƜƞƲƞƙ

ÅǮŮ ɸȌȆȌȏȎ ŰȍȕɸȌȏȎ ȉɸȌȍȌȖȉŮ ȊŬ ŬȊŬȃȄŰǾůȌȏȉŮ  
ɸȈȄȍȌűȌȍǿŬ Ŭɸȕ ȉǿŬ ůȏȈȈȌȂǾȇŮȆȉǽȊȒȊ;

ÅǱ ɸȆȌ ŬɸȈȕȎ ȇŬȆ ŮȖȇȌȈŬ ȏȈȌɸȌȆǾůȆȉȌȎ ŰȍȕɸȌȎ  
ŮǿȊŬȆ ȊŬ ȑǼȋȌȏȉŮ ůŮȆȍȆŬȇǼ ȕȈŬ ŰŬ ȇŮǿȉŮȊŬ ŰȄȎ  
ůȏȈȈȌȂǾȎ.

ÅǞȊŬȎǼȈȈȌȎŰȍȕɸȌȎŮǿȊŬȆȊŬȐŰǿůȌȏȉŮŮȆŭȆȇǽȎ
ŭȌȉǽȎŭŮŭȌȉǽȊȒȊ(index structures) ȗůŰŮȊŬ
ŮɸȆŰŬȐȖȊȌȏȉŮŰȄŭȆŬŭȆȇŬůǿŬŬȊŬȃǾŰȄůȄȎ.
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ƂƤƬƜƞƲƞƙ

ÅǪ ȐȍǾůȄ ŭŮȆȇŰȗȊ ŮǿȊŬȆ ŮȏȍŮǿŬ ůŰŬ ůȏůŰǾȉŬŰŬ  
ȁǼůŮȒȊ ŭŮŭȌȉǽȊȒȊ (ɸ.Ȑ. Oracle, MySQL,  
SQLserver).

ÅǱȆ ŭŮǿȇŰŮȎ ǽȐȌȏȊ ŰȄȊ ȆȇŬȊȕŰȄŰŬ ȊŬŬɸȌȍȍǿɸŰȌȏȊ  
ǽȊŬ ȉŮȂǼȈȌ ŰȉǾȉŬ ŰȒȊ ŭŮŭȌȉǽȊȒȊ ŰȌ ȌɸȌǿȌ ŭŮȊ  
ůȏȉȉŮŰǽȐŮȆ ůŰȄȊŬɸǼȊŰȄůȄ.

ÅǲŬȍŬŭŮǿȂȉŬŰŬ ŭŮȆȇŰȗȊ: Ǧ-ŭǽȊŭȍŬ,  
ǬŬŰŬȇŮȍȉŬŰȆůȉȕȎ(hashing).
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ƂƤƬƜƞƲƞƙ

ÅǞȊŬ ŬȊŮůŰȍŬȉȉǽȊȌ ŬȍȐŮǿȌ ɸŮȍȆǽȐŮȆ, ȂȆŬ ȇǼȅŮ  
ȕȍȌ ůŰȌ ȈŮȋȆȇȕ, ȉȆŬ ŬȊŮůŰȍŬȉȉǽȊȄ ȈǿůŰŬ ɸȌȏ  
űȏȈǼŮȆȉȆŬ ȈǿůŰŬ Ŭɸȕ ŭŮǿȇŰŮȎ ůŮ ȕȈŮȎ ŰȆȎ  
ŮȉűŬȊǿůŮȆȎ ŮȊȕȎ ȕȍȌȏ ůŰȌ ȇŮǿȉŮȊȌ, ȕɸȌȏ ȇǼȅŮ  
ŭŮǿȇŰȄȎŮǿȊŬȆ Ȍ ŬȍȆȅȉȕȎ ŰȌȏ ȇŮȆȉǽȊȌȏ ůŰȌ ȌɸȌǿȌ  
ȏɸǼȍȐŮȆ ȌȕȍȌȎ.

ÅǞȊŬ ŮȏȍŮŰǾȍȆȌ Ůŭȗ ŬɸŬȆŰŮǿ ǽȊŬ ȈŮȋȆȇȕ., ŭȄȈŬŭǾ  
ȉȆŬ ȈǿůŰŬ ȉŮ ȕȈȌȏȎ ŰȌȏȎ ȕȍȌȏȎ ɸȌȏ ȏɸǼȍȐȌȏȊ  
ůŰȄ ȁǼůȄ ŭŮŭȌȉǽȊȒȊ.
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æƠƚƥƭƠƫ ƞƤƜƇƠƚÕƠƧƜ

ÅǴŰȄȊ ɸŮȍǿɸŰȒůȄ ŰȒȊ ȇŮȆȉǽȊȒȊ ȌȆ ȉȄȐŬȊȆůȉȌǿ  
ŭŮȆȇŰȌŭȕŰȄůȄȎ ŭȆŬűǽȍȌȏȊ Ŭɸȕ ŰȌȏȎ  
ŬȊŰǿůŰȌȆȐȌȏȎ ȂȆŬŬȍȆȅȉȌȖȎ.

ÅǧŮǿȇŰŮȎ ȂȆŬȇŮǿȉŮȊŬ:

ſǥȊŰŮůŰȍŬȉȉǽȊŬ ǥȍȐŮǿŬ (InvertedFiles)

ſSuffix Trees, Suffix Arrays

ſǥȍȐŮǿŬ ǶɸȌȂȍŬűȗȊ (Signature Files)
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ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

Ån: ȉǽȂŮȅȌȎȇŮȆȉǽȊȌȏ

Åm: ȉǾȇȌȎ ŰȌȏpattern

Åv: ȉǽȂŮȅȌȎ ȈŮȋȆȈȌȂǿȌȏ

ÅM: ŰȌ ȉǽȂŮȅȌȎ ŰȄȎ ŭȆŬȅǽůȆȉȄȎȉȊǾȉȄȎ
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ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

ÅǨǿȊŬȆ ǽȊŬȎ ȉȄȐŬȊȆůȉȕȎ ŭŮȆȇŰȌŭȕŰȄůȄȎ  
ůŰȄȍȆȃȕȉŮȊŮȎ ůŮ ȈǽȋŮȆȎ (word -based) Ȍ ȌɸȌǿȌȎ  
ȐȍȄůȆȉȌɸȌȆŮǿŰŬȆ ȂȆŬ ŬɸȌŭȌŰȆȇȕŰŮȍȄŬȊŬȃǾŰȄůȄ.

ÅǧȌȉǾ ŬȊŰŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏ:

ſǭŮȋȆȈȕȂȆȌ(vocabulary)

ſǭǿůŰŮȎŮȉűǼȊȆůȄȎ
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ƍƜƪƗƟƠƤƞÕƜ

25 29 36 40 45 54 58 66 70

Vocabulary  

beautiful  

flowers  

garden  

house

Occurrences  

70

45,58

18,29

6

ȾŮɑɛŮɜɞ

1 6 12 1618

That househas agarden. The garden has many flowers. The flowers arebeautiful

ȷɜŰŮůŰɟŬɛɛɏɜɞȷɟɢŮɑɞ
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ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

ÅǱȆ ŬɸŬȆŰǾůŮȆȎ ȐȗȍȌȏ ȂȆŬ ŰȄȊ ŬɸȌȅǾȇŮȏůȄŰȌȏ  
ȈŮȋȆȈȌȂǿȌȏ (vocabulary) ŮǿȊŬȆ ŬȍȇŮŰǼȉȆȇȍǽȎ.

ÅǴȖȉűȒȊŬ ȉŮ ŰȌ ȊȕȉȌ ŰȌȏ Heap ŰȌ ȉǽȂŮȅȌȎ ŰȌȏ  
ȈŮȋȆȈȌȂǿȌȏ ŬȏȋǼȊŮŰŬȆ ŬȊǼȈȌȂŬ ŰȌȏ O(n^ȁ)ȕɸȌȏ  
ȁ ŮǿȊŬȆ ȉǿŬ ůŰŬȅŮȍǼ ȉŮŰŬȋȖ 0 ȇŬȆ 1. ǴŰȄȊ ɸȍǼȋȄ  
ŰȌ ȁ ɸŬǿȍȊŮȆ ŰȆȉǽȎ ȉŮŰŬȋȖ 0.4 ȇŬȆ0.6

ÅũȆŬ ɸŬȍǼŭŮȆȂȉŬ ȂȆŬ ȇŮǿȉŮȊŬ ůȏȊȌȈȆȇȌȖ ȉŮȂǽȅȌȏȎ  
1GBytes Ŭɸȕ ŰȄ ůȏȈȈȌȂǾ TREC-2 ŰȌ ȈŮȋȆȈȕȂȆȌ  
ȇŬŰŬȈŬȉȁǼȊŮȆ ȉȕȈȆȎ5MBytes.
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ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

ÅǵȌ ŰȉǾȉŬ ŰȒȊ ŮȉűŬȊǿůŮȒȊ ȇŬŰŬȈŬȉȁǼȊŮȆ ɸȌȈȖ  
ɸŮȍȆůůȕŰŮȍȌ ȐȗȍȌ.

ÅǨűȕůȌȊ ȇǼȅŮ ȈǽȋȄ ŮȉűŬȊǿȃŮŰŬȆ ŰȌȏȈǼȐȆůŰȌȊ ȉǿŬ  
űȌȍǼ ůŰȌ ȇŮǿȉŮȊȌ, Ȍ ŮɸȆɸȈǽȌȊ ŬɸŬȆŰȌȖȉŮȊȌȎ  
ȐȗȍȌȎ ŮǿȊŬȆ ŰȄȎ ŰǼȋȄȎ ŰȌȏO(n).

ÅǥȇȕȉȄ ȇŬȆ ȉŮŰǼ ŰȄȊ ŬɸȌȉǼȇȍȏȊůȄ ŰȒȊ  
stopwords, ŰȌ ŮɸȆɸȈǽȌȊ ȇȕůŰȌȎ ůŮ ȐȗȍȌ  
ȇȏȉŬǿȊŮŰŬȆ ȉŮŰŬȋȖ 30% ȇŬȆ 40% ŰȌȏ ȉŮȂǽȅȌȏȎ  
ŰȌȏȇŮȆȉǽȊȌȏ.
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ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

ÅũȆŬ ŰȄ ȉŮǿȒůȄ ŰȌȏ ŬɸŬȆŰȌȖȉŮȊȌȏ ȐȗȍȌȏ  
ȐȍȄůȆȉȌɸȌȆŮǿŰŬȆ Ȅ ŰŮȐȊȆȇǾ ŰȄȎ  
ŭȆŮȏȅȏȊůȆȌŭȕŰȄůȄȎ block (block addressing).

ÅǵȌ ȇŮǿȉŮȊȌ ȐȒȍǿȃŮŰŬȆ ůŮ ŰȉǾȉŬŰŬ (blocks) ȇŬȆ ȌȆ  
ŮȉűŬȊǿůŮȆȎ ŭŮǿȐȊȌȏȊ ůŰŬ ŬȊŰǿůŰȌȆȐŬ block ȇŬȆ  
ȕȐȆ ůŮȐŬȍŬȇŰǾȍŮȎ.

ÅǱȆȇȈŬůȆȇǽȎȉǽȅȌŭȌȆɸȌȏȐȍȄůȆȉȌɸȌȆȌȖȊŭŮǿȇŰŮȎ
ůŮȅǽůŮȆȎȐŬȍŬȇŰǾȍȒȊȇŬȈȌȖȊŰŬȆfull inverted
indices .
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ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

ÅǷȍȄůȆȉȌɸȌȆȗȊŰŬȎ block addressing ŬɸŬȆŰȌȖȊŰŬȆ  
pointers ȉȆȇȍȕŰŮȍȌȏ ȉŮȂǽȅȌȏȎ ŭȆȕŰȆ ŰŬ blocks  
ŮǿȊŬȆ ɸȌȈȖ ȈȆȂȕŰŮȍŬ Ŭɸȕ ŰȌȏȎ ȐŬȍŬȇŰǾȍŮȎ ŰȌȏ  
ȇŮȆȉǽȊȌȏ.
ÅǨɸǿůȄȎ ŮȉűŬȊǿůŮȆȎ ɸȌȏ ŬȊŬűǽȍȌȊŰŬȆ ůŮ ȈǽȋŮȆȎ  
ŰȌȏ ǿŭȆȌȏ block ŮȉűŬȊǿȃȌȊŰŬȆ ȉŮ ŰȄȊ ǿŭȆŬ  
ŬȊŬűȌȍǼ.
ÅǴȏȊǾȅȒȎ ŰȌ ŮɸȆɸȈǽȌȊ ȇȕůŰȌȎ ůŮ ȐȗȍȌ ɸȌȏ  
ŬɸŬȆŰŮǿŰŬȆ ȉŮ ŰȄȊ ŰŮȐȊȆȇǾ ŬȏŰǾ ŮǿȊŬȆ ɸŮȍǿɸȌȏ 5%  
ŰȌȏ ȉŮȂǽȅȌȏȎ ŰȌȏȇŮȆȉǽȊȌȏ.
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ƍƜƪƗƟƠƤƞÕƜ

That househas agarden. The garden has many flowers. The flowers arebeautiful

beautiful  

flowers  

garden  

house

4

3

2

1

Occurrences

ȷɜŰŮůŰɟŬɛɛɏɜɞȷɟɢŮɑɞ

Vocabulary

ȾŮɑɛŮɜɞ

Block 1 Block 2 Block 3 Block 4
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ƏƶƞƥƪƤƬƢ

ǨȏȍŮŰȄȍȆȌɸȌǿȄůȄ ȐȒȍǿȎ ŰȆȎ ȈǽȋŮȆȎ ŰŮȍȉŬŰȆůȉȌȖ  

ǨȏȍŮŰȄȍȆȌɸȌǿȄůȄ ȕȈȒȊ ŰȒȊȈǽȋŮȒȊ

Addressing words 45% 73% 36% 64% 35% 63%

Addressing documents 19% 26% 18% 32% 26% 47%

Addressing 256 blocks 18% 25% 1.7% 2.4% 0.5% 0.7%

Index Small collection  

(1Mb) (200Mb)

Medium collection Large collection

(2Gb)
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ſƧƜơƙƭƢƬƢ ƬƠ ſƧƭ.ſƪưƠƚƩ

ǮǿŬ ŰȏɸȆȇǾ ȉǽȅȌŭȌȎ ŬȊŬȃǾŰȄůȄȎ ůŮ  
ŬȊŰŮůŰȍŬȉȉǽȊȌ ŬȍȐŮǿȌ ŬȇȌȈȌȏȅŮǿ ŰŬ ɸŬȍŬȇǼŰȒ  
ȁǾȉŬŰŬ:

1. ǥȊŬȃǾŰȄůȄ ǭŮȋȆȈȌȂǿȌȏ: ȌȆ ȈǽȋŮȆȎ ɸȌȏ  
ɸȍȌůŭȆȌȍǿȃȌȊŰŬȆ ůŰȌ ŮȍȗŰȄȉŬ ŬɸȌȉȌȊȗȊȌȊŰŬȆ ȇŬȆ  
ŬȊŬȃȄŰȌȖȊŰŬȆ ůŰȌȈŮȋȆȈȕȂȆȌ.

2. ǥȊǼȇŰȄůȄ ǨȉűŬȊǿůŮȒȊ: ɸȍȌůŭȆȌȍǿȃȌȊŰŬȆ ȌȆ  
ŮȉűŬȊǿůŮȆȎ ŰȄȎ ȇǼȅŮȈǽȋȄȎ.

3. ǨɸŮȋŮȍȂŬůǿŬ ǨȉűŬȊǿůŮȒȊ: ȌȆ ŮȉűŬȊǿůŮȆȎ  
ŮɸŮȋŮȍȂǼȃȌȊŰŬȆ ȂȆŬ ŰȄȊ ŮɸǿȈȏůȄ űȍǼůŮȒȊ, ȌȉȌȆȕŰȄŰŬȎ  
Ǿ ȈȌȂȆȇȗȊ ŰŮȈŮůŰȗȊ (boolean operators). ǨǼȊ  
ȐȍȄůȆȉȌɸȌȆŮǿŰŬȆ block addressing ȉɸȌȍŮǿ ȊŬ ŬɸŬȆŰȄȅŮǿ  
ŬɸŮȏȅŮǿŬȎ ŬȊŬȃǾŰȄůȄ ůŰȌȇŮǿȉŮȊȌ.

ǥȊǼȇŰȄůȄ ǲȈȄȍȌűȌȍǿŬȎ -ūȍȌȊŰȆůŰǾȍȆȌ 3- ǯȌǽȉȁȍȆȌȎ2007
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ſƧƜơƙƭƢƬƢ ƬƠ ſƧƭ.ſƪưƠƚƩ

ÅǨűȕůȌȊ Ȅ ŬȊŬȃǾŰȄůȄ ȋŮȇȆȊǼ ȉŮ ŰȌ ȈŮȋȆȈȕȂȆȌ, ȉǿŬ  
ȇŬȈǾ ɸȍŬȇŰȆȇǾ ŮǿȊŬȆ ȊŬ ŬɸȌȅȄȇŮȖŮŰŬȆ ůŮ  
ȋŮȐȒȍȆůŰȕŬȍȐŮǿȌ.

ÅǨǿȊŬȆ ɸȆȅŬȊȕȊ, ŬȇȕȉȄ ȇŬȆ ȂȆŬ ȉŮȂǼȈŮȎůȏȈȈȌȂǽȎ  
ȇŮȆȉǽȊȒȊ, ŰȌ ȈŮȋȆȈȕȂȆȌ ȊŬ ȐȒȍǼŮȆ ůŰȄȊ ȇȖȍȆŬ  
ȉȊǾȉȄ.

ÅǴŮ ŭȆŬűȌȍŮŰȆȇǾ ɸŮȍǿɸŰȒůȄ ȉǽȍȌȎ ŰȌȏ ȈŮȋȆȈȌȂǿȌȏ  
ȁȍǿůȇŮŰŬȆ ůŰȄȊ ȇȖȍȆŬ ȉȊǾȉȄ ȇŬȆ ŰȌ ȏɸȕȈȌȆɸȌ  
ůŰȄ ȁȌȄȅȄŰȆȇǾ ȉȊǾȉȄ (ŭǿůȇȌ, CD-ROM).
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ſƧƜơƙƭƢƬƢ ƬƠ ſƧƭ.ſƪưƠƚƩ

ÅǨȍȒŰǾȉŬŰŬ ȉǿŬȎ ȈǽȋȄȎ (single-word queries)  
ȉɸȌȍȌȖȊ ȊŬ ŬɸŬȊŰȄȅȌȖȊ ȐȍȄůȆȉȌɸȌȆȗȊŰŬȎ  
ȇǼɸȌȆŬ ȁȌȈȆȇǾ ŭȌȉǾ ŭŮŭȌȉǽȊȒȊ ȂȆŬ ŰȄ ȂȍǾȂȌȍȄ  
ŮɸŮȋŮȍȂŬůǿŬ ŰȌȏŮȍȒŰǾȉŬŰȌȎ.

ÅǬŬŰŬȇŮȍȉŬŰȆůȉȕȎ, TRIES,Ǧ-ŭǽȊŭȍŬ.

ÅǷȍȕȊȌȎ ŬȊŬȃǾŰȄůȄȎ O(m) ȂȆŬ ŰȆȎ ŭȖȌɸȍȗŰŮȎ  
ȉŮȅȕŭȌȏȎ, Ǳ(m*log(n)) ȂȆŬ ŰŬB-ŭǽȊŭȍŬ.
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ſƧƜơƙƭƢƬƢ ƬƠ ſƧƭ.ſƪưƠƚƩ

ÅũȆŬ ȊŬ ŬɸŬȊŰǾůȌȏȉŮ ŮȍȒŰǾůŮȆȎ ŭȆŬůŰǾȉŬŰȌȎ Ȅ  
ŭȌȉǾ ŰȌȏ ȇŬŰŬȇŮȍȉŬŰȆůȉȌȖ ŭŮȊ ŮǿȊŬȆȇŬŰǼȈȈȄȈȄ.

ÅũȆŬ ŰȄȊ ɸŮȍǿɸŰȒůȄ ŬȏŰǾ ȉɸȌȍȌȖȉŮ ȊŬ  
ȐȍȄůȆȉȌɸȌȆǾůȌȏȉŮ ŭȏŬŭȆȇǼ ŭǽȊŭȍŬ ŬȊŬȃǾŰȄůȄȎ,  
TRIES ǾǦ-ŭǽȊŭȍŬ.
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ƍƜƪƗƟƠƤƞÕƜ

ǯŬȁȍŮȅȌȖȊȇŮǿȉŮȊŬɸȌȏɸŮȍȆǽȐȌȏȊȈǽȋŮȆȎȌȆ
ȌɸȌǿŮȎȈŮȋȆȇȌȂȍŬűȆȇǼȁȍǿůȇȌȊŰŬȆȉŮŰŬȋȖŰȄȎ
ȈǽȋȄȎcluster ȇŬȆŰȄȎȈǽȋȄȎdamage .
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ƍƜƪƗƟƠƤƞÕƜ

Age basket cat cube cluster creature é creative damageé
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ſƧƜơƙƭƢƬƢ ƬƠ ſƧƭ.ſƪưƠƚƩ

ÅǴŮ ɸŮȍǿɸŰȒůȄ ɸȌȏ ŰȌ ŮȍȗŰȄȉŬ ŬɸȌŰŮȈŮǿŰŬȆ Ŭɸȕ  
ȉŮȉȌȊȒȉǽȊŮȎ ȈǽȋŮȆȎ Ȅ ŬȊŬȃǾŰȄůȄ ůŰŬȉŬŰǼ ȕŰŬȊ  
ǽȐȌȏȉŮ ɸȍȌůŭȆȌȍǿůŮȆ ŰȆȎ ŮȉűŬȊǿůŮȆȎ ŰȒȊ  
ůȏȂȇŮȇȍȆȉǽȊȒȊ ȈǽȋŮȒȊ ůŰŬȇŮǿȉŮȊŬ.

ÅǴŮ ɸŮȍǿɸŰȒůȄ ɸȌȏ ɸǼȊȒ Ŭɸȕ ȉǿŬ ȈǽȋŮȆȎ ŰȌȏ  
ŮȍȒŰǾȉŬŰȌȎ ǽȐȌȏȊ ȁȍŮȅŮǿ ŬȇȌȈȌȏȅŮǿ Ȅ  
ŭȆŬŭȆȇŬůǿŬ ŰȄȎ ǽȊȒůȄȎ (union) ŰȒȊŮȉűŬȊǿůŮȒȊ.
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ſƧƜơƙƭƢƬƢ ƬƠ ſƧƭ.ſƪưƠƚƩ

ÅǴŰȆȎ ɸŮȍȆɸŰȗůŮȆȎ ȕɸȌȏ ǽȐȌȏȉŮ ŬȊŬȃǾŰȄůȄ  
ȌȈȕȇȈȄȍȒȊ űȍǼůŮȒȊ (ȕȐȆ ȉŮȉȌȊȒȉǽȊȒȊȈǽȋŮȒȊ)  
Ǿ ŮȍȒŰǾȉŬŰŬ ȂŮȆŰȊǿŬůȄȎ (proximity), Ȅ  
ŮɸŮȋŮȍȂŬůǿŬ ŮǿȊŬȆŭȏůȇȌȈȕŰŮȍȄ.

ÅũȆŬ ȇǼȅŮ ȈǽȋȄ ŭȄȉȆȌȏȍȂŮǿŰŬȆ ȉǿŬ ȈǿůŰŬ  
ŮȉűŬȊǿůŮȒȊ. ǴŰȄ ůȏȊǽȐŮȆŬ ɸȍŬȂȉŬŰȌɸȌȆŮǿŰŬȆ  
ŮɸŮȋŮȍȂŬůǿŬ ŰȒȊ ȈȆůŰȗȊ ȗůŰŮ ȊŬ ɸȍȌůŭȆȌȍȆůŰŮǿ  
Ȅ ŰŮȈȆȇǾ ŬɸǼȊŰȄůȄ ŰȌȏŮȍȒŰǾȉŬŰȌȎ.
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ƍƜƪƗƟƠƤƞÕƜ
ǞůŰȒ ȕŰȆ ŬȊŬȃȄŰŮǿŰŬȆ ȄűȍǼůȄ:

modern information retrieval

ǞůŰȒ ȕŰȆ ȉŮŰǼ ŰȄȊ ŬȊŬȃǾŰȄůȄ ŰȌȏ ȈŮȋȆȈȌȂǿȌȏ ǽȐȌȏȊ  
ɸȍȌȇȖȑŮȆ ȌȆ ŬȇȕȈȌȏȅŮȎȈǿůŰŮȎ:

modern 10, 50, 80

information 17, 57,120

retrieval 29, 90, 400

ɄɞɘŬ ɗŬ ŮɑɜŬɘ ɖ ŬˊɎɜŰɖůɖ ůŰɞ ŮɟɩŰɖɛŬ;  

ɈˊɎɟɢŮɘ ɐ űɟɎůɖ ůŰɞ əŮɑɛŮɜɞ ɐɧɢɘ;
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅǪ ȇŬŰŬůȇŮȏǾ ȇŬȆ Ȅ ŮȊȄȉǽȍȒůȄ ŮȊȕȎ  
ŬȊŰŮůŰȍŬȉȉǽȊȌȏ ŬȍȐŮǿȌȏ ŮǿȊŬȆ ůȐŮŰȆȇǼ ŮȖȇȌȈȄ  
ŭȆŬŭȆȇŬůǿŬ.

ÅǞȊŬ ŬȊŰŮůŰȍŬȉȉǽȊȌ ŬȍȐŮǿȌ ȂȆŬ ǽȊŬ ȇŮǿȉŮȊȌ n  
ȐŬȍŬȇŰǾȍȒȊ ȉɸȌȍŮǿ ȊŬ ȇŬŰŬůȇŮȏŬůŰŮǿ ůŮ ȐȍȕȊȌ  
O(n).
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅǵȌ ȈŮȋȆȈȕȂȆȌ ȌȍȂŬȊȗȊŮŰŬȆ ȉŮ ŰȄ ȁȌǾȅŮȆŬ ȉǿŬȎ  
ȁȌȈȆȇǾȎ ŭȌȉǾȎ ŭŮŭȌȉǽȊȒȊ (ɸ.Ȑ.TRIE).
ÅǬǼȅŮȈǽȋȄŰȌȏȇŮȆȉǽȊȌȏŭȆŬȁǼȃŮŰŬȆȇŬȆ
ŬȊŬȃȄŰŮǿŰŬȆůŰȌȈŮȋȆȈȕȂȆȌ.
ÅǨǼȊȄȊǽŬȈǽȋȄŭŮȁȍŮȅŮǿůŰȌȈŮȋȆȈȕȂȆȌ,ŰȕŰŮ
ŮȆůǼȂŮŰŬȆůŮŬȏŰȕȇŬȆŮȊȄȉŮȍȗȊŮŰŬȆȄȈǿůŰŬ
ŮȉűŬȊǿůŮȒȊȂȆŬŰȄůȏȂȇŮȇȍȆȉǽȊȄȈǽȋȄ.
ÅǨǼȊȄȈǽȋȄȏɸǼȍȐŮȆůŰȌȈŮȋȆȈȕȂȆȌ,ŰȕŰŮ
ŬɸŬȆŰŮǿŰŬȆȉȕȊȌŮȊȄȉǽȍȒůȄŰȄȎȈǿůŰŬȎ
ŮȉűŬȊǿůŮȒȊ.
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

1 6 9 11 1719 24 28 33 40 46 50 55 60

This is a text. Atext has many words. Words are made from letters

letters:60

text: 11,19

words: 33,40

made:50

many:28

l

m

t

w

a
d

n
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅũŮȊȆȇǼ ŮǿȊŬȆ ȇŬȈȕ ȊŬ ȐȒȍǿȃȌȏȉŮ ŰȌ ŮȏȍŮŰǾȍȆȌ ůŮ  
ŭȖȌŬȍȐŮǿŬ
ſǴŰȌ ɸȍȗŰȌ Ȅ ȈǿůŰŬ ŰȒȊ occurrences ŬɸȌȅȄȇŮȖȌȊŰŬȆ  
ůȏȊŮȐȕȉŮȊŬ (posting file).

ſǴŰȌ ŭŮȖŰŮȍȌ ŰȌ ȈŮȋȆȇȕ ŬɸȌȅȄȇŮȖŮŰŬȆ ȈŮȋȆȇȌȂȍŬűȆȇǼ,  
ȂȆŬ ȇǼȅŮ ȈǽȋȄ, ǽȊŬȎ ŭŮǿȇŰȄȎ ůŰȄȊ ȈǿůŰŬ ŰȄȎ ůŰȌ ɸȍȗŰȌ  
ŬȍȐŮǿȌɸŮȍȆǽȐŮŰŬȆ

ſǥȏŰȕ ŮɸȆŰȍǽɸŮȆ ůŰȌ ȈŮȋȆȇȕ ȊŬ űȏȈǼůŮŰŬȆ ůŰȄ ȉȊǾȉȄ  
ȇŬŰǼ ŰȄȊ ŬȊŬȃǾŰȄůȄ ůŰȆȎ ɸŮȍȆůůȕŰŮȍŮȎɸŮȍȆɸŰȗůŮȆȎ
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅǨűȕůȌȊ ȂȆŬ ŰȄȊ ŮɸŮȋŮȍȂŬůǿŬ ȇǼȅŮ ȐŬȍŬȇŰǾȍŬ  
ŰȌȏ ȇŮȆȉǽȊȌȏ ŬɸŬȆŰŮǿŰŬȆ ȐȍȕȊȌȎ Ǳ(1), ȇŬȆ ȂȆŬ ŰȄȊ  
ŮȊȄȉǽȍȒůȄ ȉǿŬȎ ȈǿůŰŬȎ ŮȉűŬȊǿůŮȒȊ ŬɸŬȆŰŮǿŰŬȆ  
ȐȍȕȊȌȎ Ǳ(1), Ȅ ůȏȊȌȈȆȇǾ ɸȌȈȏɸȈȌȇȕŰȄŰŬ ŰȄȎ  
ɸȍȌȄȂȌȖȉŮȊȄȎ ȉŮȅȕŭȌȏ ŮǿȊŬȆǱ(n).
ÅǴŮ ɸŮȍǿɸŰȒůȄ ɸȌȏ Ȅ ŭȌȉǾ ŭŮȊ ȉɸȌȍŮǿ ȊŬ ȐȒȍǽůŮȆ  
ůŰȄȊ ȇȖȍȆŬ ȉȊǾȉȄ, Ȅ ȉǽȅȌŭȌȎ ɸŬȍȌȏůȆǼȃŮȆ  
ɸȍȌȁȈǾȉŬŰŬ, ŭȆȕŰȆ ŬɸŬȆŰȌȖȊŰŬȆ ɸȌȈȈǽȎ  
ɸȍȌůɸŮȈǼůŮȆȎ ůŰȌ ŭǿůȇȌ, ȉŮ ŬɸȌŰǽȈŮůȉŬ ȊŬ  
ŬȏȋǼȊŮŰŬȆ ŭȍŬȉŬŰȆȇǼ Ȍ ȐȍȕȊȌȎȇŬŰŬůȇŮȏǾȎ.
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ǨȊŬȈȈŬȇŰȆȇǾǮǽȅȌŭȌȎ
ÅǪ ɸȍȌȄȂȌȖȉŮȊȄ ŭȆŬŭȆȇŬůǿŬ ůȏȊŮȐǿȃŮŰŬȆ ȉǽȐȍȆ ȊŬ ȂŮȉǿůŮȆ  
Ȅ ȇȖȍȆŬȉȊǾȉȄ.
ÅǴȐȄȉŬŰǿȃŮŰŬȆ ǽȊŬ ŰȉǾȉŬ ŰȄȎ ŭȌȉǾȎ ŭŮŭȌȉǽȊȒȊ Ii ŰȌ  
ȌɸȌǿȌ ŬɸȌȅȄȇŮȖŮŰŬȆ ůŰȌŭǿůȇȌ.
ÅǥȇȌȈȌȏȅȗȊŰŬȎ ŰȄȊ ǿŭȆŬ ŭȆŬŭȆȇŬůǿŬ ůȐȄȉŬŰǿȃŮŰŬȆ ǽȊŬ  
ůȖȊȌȈȌ ŰȉȄȉǼŰȒȊ Ii ŰŬ ȌɸȌǿŬ ŮǿȊŬȆ ŬɸȌȅȄȇŮȏȉǽȊŬ ůŰȌ  
ŭǿůȇȌ.
ÅǥȇȌȈȌȏȅȌȖȊ ŭȆŬŭȌȐȆȇǽȎ ůȏȂȐȒȊŮȖůŮȆȎ ȗůŰŮ ȊŬ ɸȍȌȇȖȑŮȆ  
Ȅ ůȏȊȌȈȆȇǾŭȌȉǾ.
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ
I 1...8

I 1...4 I 5...8

I 1...2 I 3...4 I 5...6 I 7...8

I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8

1 2 4 5

3 6

7

final index

initial dumps

level1

level2

level3
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ǲȌȈȏɸȈȌȇȕŰȄŰŬ ǨȊŬȈȈŬȇŰȆȇǾȎǮŮȅȕŭȌȏ

ÅǷȍȕȊȌȎ ȇŬŰŬůȇŮȏǾȎ ŰȒȊ ŰȉȄȉǼŰȒȊ Ii ŮǿȊŬȆO(n).

ÅǥȍȆȅȉȕȎ ŰȉȄȉǼŰȒȊO(n/ M).

ÅǬǼȅŮ űǼůȄ ůȏȂȐȗȊŮȏůȄȎ ŬɸŬȆŰŮǿ ȐȍȕȊȌO(n).

ÅũȆŬ ŰȄ ůȏȂȐȗȊŮȏůȄ ŰȒȊ O(n/ M) ŰȉȄȉǼŰȒȊ  
ŬɸŬȆŰȌȖȊŰŬȆ log(n/ M) űǼůŮȆȎůȏȂȐȗȊŮȏůȄȎ.

ÅǨɸȌȉǽȊȒȎ ůȏȊȌȈȆȇǼ Ǳ(n * log(n/ M))
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅũȆŬ ŰȄȊ ȇŬŰŬůȇŮȏǾ  
ŰȌȏ ŮȏȍŮŰȄȍǿȌȏ Ȍ  
ɸǿȊŬȇŬȎ  
ŬȈȈȄȈȌȉŮŰŬŰǿȅŮŰŬȆ
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅǮŮŰǼ Ŭɸȕ Ůŭȗ Ȅ ȇŬŰŬůȇŮȏǾ ŮǿȊŬȆȂȊȒůŰǾ
ſǪ ǦǿȁȈȌȎ ɸŮȍȆǽȐŮȆ 8965 ȉȌȊŬŭȆȇȌȖȎ ȕȍȌȏȎ ȇŬȆ31101
ȇŮǿȉŮȊŬ
Å4 bytes ŬȇǽȍŬȆȌȎ ȂȆŬ ȇǼȅŮ entry ůŰȌȊ ɸȆȊŬȇŬůȏȐȊȌŰǾŰȒȊ

Å4*8.965*31.101 bytes of mainmemory

ſTȌ TREC ɸŮȍȆǽȐŮȆ 535.346 ȉȌȊŬŭȆȇȌȖȎ ȕȍȌȏȎȇŬȆ
741.856ȇŮǿȉŮȊŬ
Å4 bytes ŬȇǽȍŬȆȌȎ ȂȆŬ ȇǼȅŮ entry ůŰȌȊ ɸȆȊŬȇŬůȏȐȊȌŰǾŰȒȊ

Å4*535.346*741.856 bytes of main memory
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ƀƜƬƤƥƘƫ ƯƗƬƠƤƫƟƢÕƤƩƮƪƞƚƜƫ

I did enact Julius  

Caesar I was killed  

i' the Capitol;  

Brutus killed me.

So let it be with  

Caesar. The noble  

Brutus hath told you  

Caesar was ambitious

Â ūǼůȄ 1: ǵŬ ȇŮǿȉŮȊŬ ůŬȍȗȊȌȊŰŬȆ ȂȆŬ  
ŰȄȊ ŮȋŬȂȒȂǾ ȈǽȋŮȒȊ ȇŬȆ ŬȏŰǽȎ  
ŬɸȌȅȄȇŮȖȌȊŰŬȆ ȉŮ ŰȌ Document ID.

Doc 1 Doc 2

T e r m Doc #

I 1

did 1

enact 1

julius 1

caesar 1

I 1

was 1

killed 1

i' 1

the 1

capitol 1

brutus 1

killed 1

me 1

so 2

let 2

it 2

be 2

with 2

caesar 2

the 2

noble 2

brutus 2

hath 2

told 2

you 2

caesar 2

was 2

ambitious 2
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ƀƜƬƤƥƘƫ ƯƗƬƠƤƫƟƢÕƤƩƮƪƞƚƜƫ
T er m Doc # Term Doc #

I 1 ambitious 2

did 1 be 2

enact 1 brutus 1

julius 1 brutus 2

caesar 1 capitol 1

I 1 caesar 1

was 1 caesar 2

killed 1 caesar 2

i' 1 did 1

the 1 enact 1

capitol 1 hath 1

brutus 1 I 1

killed 1 I 1

me 1 i' 1

so 2 it 2

let 2 julius 1

it 2 killed 1

be 2 killed 1

with 2 let 2

caesar 2 me 1

the 2 noble 2

noble 2 so 2

brutus 2 the 1

hath 2 the 2

told 2 told 2

you 2 you 2

caesar 2 was 1

was 2 was 2

ambitious 2 with 2

Â ūǼůȄ 2: ǥűȌȖ ůŬȍȒȅȌȖȊ  
ȕȈŬ ŰŬ ȇŮǿȉŮȊŬ ŰȌ  
ŬȊŮůŰȍŬȉȉǽȊȌ ŬȍȐŮǿȌ  
ŰŬȋȆȊȌȉŮǿŰŬȆ ůȖȉűȒȊŬȉŮ  
ŰȌȏȎȕȍȌȏȎ

ȷɡŰɧ ŮɑɜŬɘ ůɖɛŬɜŰɘəɧ.  

ɈˊɎɟɢɞɡɜ ˊɞɚɚɞɑɧɟɞɘ.
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ÅūǼůȄ 3: ũǿȊŮŰŬȆ ůȏȉɸǿŮůȄ ŰȒȊ ŭŮŭȌȉǽȊȒȊ  
(merge per doc) ȇŬȆ ŮɸȆɸȈǽȌȊ ŬɸȌȅȄȇŮȖȌȏȉŮ ŰȄ  
ůȏȐȊȕŰȄŰŬ ŮȉűǼȊȆůȄȎ ȉŮ ȉȆŬ ŮɸȆɸȈǽȌȊůŰǾȈȄ
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ƀƜƬƤƥƘƫ ƯƗƬƠƤƫƟƢÕƤƩƮƪƞƚƜƫ

ÅūǼůȄ4:
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ƇƜƭƜƬƥƠƮƙ ſƧƭ.ſƪưƠƚƩƮ

ÅǶɸǼȍȐȌȏȊ ɸŮȍȆȌȍȆůȉȌǿ ȂȆŬ ŰȌ ȉǽȂŮȅȌȎ ŰȄȎ  
ȇȖȍȆŬȎ ȉȊǾȉȄȎ ůŮ ůȏȊŭȆŬůȉȕ ȉŮ ŰȌ ȉǽȂŮȅȌȎ ȉȆŬȎ  
ůȏȈȈȌȂǾȎ

ſǥȏŰȕ ȉɸȌȍŮǿ ȊŬ ȌŭȄȂǾůŮȆ ůŮ ɸȌȈȖ ȉŮȂǼȈȌȏȎ  
ȐȍȕȊȌȏȎ ȇŬŰŬůȇŮȏǾȎ ŰȌȏ ŬȊŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏ

ÅǶɸǼȍȐȌȏȊ ɸȆȌ ȌȆȇȌȊȌȉȆȇǽȎ ȉǽȅȌŭȌȆȇŬŰŬůȇŮȏǾȎ
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ƍƜƪƗÕƠƭƪƩƤ
ǲǥǳǥǮǨǵǳǱǴ ǴǶǮǦǱǭǱ

ǴȏȊȌȈȆȇȕ ȉǽȂŮȅȌȎȇŮȆȉǽȊȌȏ B

ǥȍȆȅȉȕȎŮȂȂȍǼűȒȊ N

ǥȍȆȅȉȕȎ ŭȆŬȇȍȆŰȗȊȈǽȋŮȒȊ N

ǴȏȊȌȈȆȇȕȎ ŬȍȆȅȉȕȎȈǽȋŮȒȊ F

ǥȍȆȅȉȕȎ ŭŮȆȇŰȗȊŮȏȍŮŰȄȍǿȌȏ F

ǵŮȈȆȇȕ ȉǽȂŮȅȌȎ ůȏȉɸȆŮůȉǽȊȌȏ ŬȊŰŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏl

ǮǽȂŮȅȌȎ ŭȌȉǾȎ ŭŮŭȌȉǽȊȒȊ ŭȏȊŬȉȆȇȌȖŮȏȍŮŰȄȍǿȌȏL

ǷȍȕȊȌȎ ȉŮŰŬȇǿȊȄůȄȎ ůŰȌŭǿůȇȌ ts

ǷȍȕȊȌȎ ȉŮŰŬűȌȍǼȎ ůŰȌŭǿůȇȌ tr

ǬȒŭȆȇȌɸȌǿȄůȄ ŬȊŰŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏ td

ǷȍȕȊȌȎ ůȖȂȇȍȆůȄȎ ȇŬȆ ŮȊŬȈȈŬȂǾȎ ȂȆŬ ŮȂȂȍŬűǽȎ 10byte tc

ǷȍȕȊȌȎ parsing, stemming ȇŬȆ ŬȊŬȃǾŰȄůȄȎ ȂȆŬ ȇǼȅŮȕȍȌ tp

ǧȆŬȅǽůȆȉȄ ȇȖȍȆŬȉȊǾȉȄ M
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ƐƠưƧƤƥƘƫ ƜƧƭƤƬƭƪƩƯƙƫƜƪưƠƚƲƧ
ǷȒȍǿȎǴȏȉɸǿŮůȄ ǮŮůȏȉɸǿŮůȄ

ǷȍǾůȄ ȉȕȊȌ  
ǬȖȍȆŬȎǮȊǾȉȄȎ

ǥȊŰȆůŰȍȌűǾ ůŰȄȊ ȇȖȍȆŬ ȉȊǾȉȄȉŮ  
ȐȍǾůȄ ǴȏȊŭŮŭŮȉǽȊȒȊǭȆůŰȗȊ

ǥȊŰȆůŰȍȌűǾǨȏȍŮǿŬȎ  
ǮȊǾȉȄȎ

ǷȍǾůȄǬȖȍȆŬȎ  
ǮȊǾȉȄȎ ȇŬȆ  
ǧǿůȇȌȏ

ǥȊŰȆůŰȍȌűǾ ůŰȌ ǧǿůȇȌ ȉŮȐȍǾůȄ  
ǴȏȊŭŮŭŮȉǽȊȒȊǭȆůŰȗȊ

ǥȊŰȆůŰȍȌűǾ ȉǽůȒǧȆǼŰŬȋȄȎ

ǥȊŰȆůŰȍȌűǾ ȉŮ  
ǬŬŰǼŰȉȄůȄǭŮȂȆȇȌȖ

ǥȊŰȆůŰȍȌűǾ ȉŮ  
ǬŬŰǼŰȉȄůȄǬŮȆȉǽȊȌȏ

ǧȆǼŰŬȋȄ ȇŬȆ ǴȏȉɸǿŮůȄ  
ǲȌȈȈŬɸȈǾǴȏȂȐȗȊŮȑȄ

ǲȌȈȈŬɸȈǾIn-place
ǴȏȂȐȗȊŮȑȄ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƢÕƧƙÕƢ

ÅǧȄȉȆȌȏȍȂŮǿŰŬȆ Ȅ ŭȌȉǾ ŭŮŭȌȉǽȊȒȊ ȂȆŬ ŰȌȈŮȋȆȇȕ
ÅũȆŬ ȇǼȅŮ ǽȂȂȍŬűȌ ŬȊŬȃȄŰŮǿŰŬȆ ȇǼȅŮ ȕȍȌȎ ŰȌȏ  
ŮȂȂȍǼűȌȏ ůŰȌ ȈŮȋȆȇȕ ȇŬȆ ɸȍȌůŰǿȅŮŰŬȆ ǽȊŬȎ  
ȇȕȉȁȌȎ ɸȌȏ ɸŮȍȆǽȐŮȆ ŰȄȊ ɸȈȄȍȌűȌȍǿŬ ȂȆŬ ŰȌ  
ǽȂȂȍŬűȌ ȇŬȆ ŰȄ ůȏȐȊȕŰȄŰŬ ŮȉűǼȊȆůȄȎ ȂȆŬ ŰȌȊ  
ȇǼȅŮȕȍȌ
ÅǵŮȈȆȇǼ ŭȄȉȆȌȏȍȂŮǿŰŬȆ ŰȌ ŬȊŮůŰȍŬȉȉǽȊȌ ŬȍȐŮǿȌ,  
ŭȆŬůȐǿȃȌȊŰŬȎ ŰȄ ŭȌȉǾ ŰȌȏ ȈŮȋȆȇȌȖ ȇŬȆ  
ȇŬŰŬůȇŮȏǼȃȌȊŰŬȎ ŰȄ ȈǿůŰŬ ŰȒȊ ȕȍȒȊ ȇŬȆ ŰȒȊ  
ŬȊŰǿůŰȌȆȐȒȊ ŬȍȆȅȉȗȊ ŰȒȊȂȍŬȉȉȗȊ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƢÕƧƙÕƢ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƢÕƧƙÕƢ

ÅǱȆ ȕȍȌȆ ŬȍȐȆȇǼ ŮǿȊŬȆ ŬɸȌȅȄȇŮȏȉǽȊȌȆ ŰȏȐŬǿŬ(Ǿ  
ȇŬȆ ŬȈűŬȁȄŰȆȇǼ) ůŰȌȈŮȋȆȇȕ.

ÅǷȍȕȊȌȎŬȊŰȆůŰȍȌűǾȎ

Åǵ=Ǧ*tr+F*tp + (ŭȆǼȁŬůȉŬ ȇŬȆ ŬȊǼȈȏůȄȇŮȆȉǽȊȒȊ)

ǫ*(td+tr)(ȂȍǼȑȆȉȌ ŬȊŰŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏ)
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƩƟƚƬƥƩ

ÅǥȊŰȆȉŮŰȒɸǿȃŮȆ ŰȌ ɸȍȕȁȈȄȉŬ ŰȄȎ ɸŮȍȆȌȍȆůȉǽȊȄȎ  
ȉȊǾȉȄȎ

ÅǦŬůǿȃŮŰŬȆ ůŰȄ ȉŮŰŬűȌȍǼ ŰȒȊůȏȊŭŮŭŮȉǽȊȒȊ  
ȈȆůŰȗȊ ŰȒȊ ŬȍȆȅȉȗȊ ŰȒȊ ŮȂȂȍǼűȒȊ Ŭɸȕ ŰȄ  
ȉȊǾȉȄ ůŰȌŭǿůȇȌ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƩƟƚƬƥƩ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƩƟƚƬƥƩ

ÅǷȍȕȊȌȎŬȊŰȆůŰȍȌűǾȎ
Åǵ=Ǧ*tr+F*tp + (ŭȆǼȁŬůȉŬ ȇŬȆ ŬȊǼȈȏůȄȇŮȆȉǽȊȒȊ)

f*ts+10*f*tr + (ŭȆǼůȐȆůȄ ȈȆůŰȗȊ ůŰȌŭǿůȇȌ)

ǫ*(td+tr)(ȂȍǼȑȆȉȌ ŬȊŰŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏ)

ÅǪ ŰŮȐȊȆȇǾ ŬȏŰǾ ŬɸŬȆŰŮǿ ɸȌȈȖ ȐȍȕȊȌ ȇŬȆ ɸȌȈȖȐȗȍȌ

ÅǧŮȊ ŬȋȆȌɸȌȆŮǿ ŰȄȊ ȇȖȍȆŬȉȊǾȉȄ

ÅǥȊŮɸŬȍȇǾȎ ȂȆŬ ȉŮȂǼȈŮȎůȏȈȈȌȂǽȎ

ÅǫŭŬȊȆȇǾ ȈȖůȄ ȂȆŬ ȉȆȇȍǽȎůȏȈȈȌȂǽȎ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢƬƭƢƧ  

ƭƜƨƤƧƵÕƢƬƢ
ÅǱȆ ɸȍȌȄȂȌȖȉŮȊŮȎ ȉǽȅȌŭȌȆ ŬɸŬȆŰȌȖȊ ɸȌȈȈǾȇȖȍȆŬ  
ȉȊǾȉȄ

ÅǪ ůŮȆȍȆŬȇǾ ɸȍȌůɸǽȈŬůȄ ůŰȌ ŭǿůȇȌ ŮǿȊŬȆ Ȅ ȉȕȊȄ  
ŬɸȌŰŮȈŮůȉŬŰȆȇǾ ȏɸȌȈȌȂȆůŰȆȇǾ ȉǽȅȌŭȌȎ ȂȆŬ  
ȉŮȂǼȈŬ ŬȍȐŮǿŬŭǿůȇȌȏ
ſǵŬ ŰȏȐŬǿŬ ȑŬȋǿȉŬŰŬ (ȕɸȒȎ ɸȍȆȊ) ŮǿȊŬȆȐȍȌȊȌȁȕȍŬ

ÅǷȍǾůȄ ŰȌȏ ŭǿůȇȌȏ ȂȆŬ ȉŮȂǼȈŮȎůȏȈȈȌȂǽȎ  
ŬȍȐŮǿȒȊ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢƬƭƢƧ  

ƭƜƨƤƧƵÕƢƬƢ
ÅūǼůȄ1:
ſ ǧȄȉȆȌȏȍȂǿŬ ǼŭŮȆŬȎ ŭȌȉǾȎ ȈŮȋȆȇȌȖS
ſ ǧȄȉȆȌȏȍȂǿŬ ŮȊȕȎ ǼŭŮȆȌȏ ɸȍȌůȒȍȆȊȌȖ ŬȍȐŮǿȌȏ ůŰȌŭǿůȇȌ

ÅūǼůȄ2:
ſ ǧȆǼŰŬȋȄ

ÅūŬůȄ3:
ſ ǧȆǼŰŬȋȄ
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢƬƭƢƧ  

ƭƜƨƤƧƵÕƢƬƢ

ÅǷȍȕȊȌȎŬȊŰȆůŰȍȌűǾȎ

Åǵ=Ǧ*tr+F*tp + 10*f*tr (ŭȆǼȁŬůȉŬ ȇŬȆ ŬȊǼȈȏůȄ, ȂȍǼȑȆȉȌŬȍȐŮǿȌȏ)

20*f*tr+R(1,2logk)tc + (ŰŬȋȆȊȕȉȄůȄŬȇȌȈȌȏȅȆȗȊ)

|logR|(20f*tr+f*tc) + (ůȏȂȐȗȊŮȑȄȌȉǼŭȒȊ)

10*f*tr + ǫ*(td+tr) (ȂȍǼȑȆȉȌ ŬȊŰŮůŰȍŬȉȉǽȊȌȏŬȍȐŮǿȌȏ)
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ſƧƭƤƬƭƪƩƯƙ ƝƜƬƤƬÕƘƧƢ ƬƭƢƧ  

ƭƜƨƤƧƵÕƢƬƢ ÕƠ ưƪƙƬƢƬƮÕÙƚƠƬƢƫ

ÅǷȍǾůȄ ŬȈȂȕȍȆȅȉȒȊ ůȏȉɸǿŮůȄȎ ȂȆŬ ŰȄ ȉŮǿȒůȄ  
ŰȒȊ ŬɸŬȆŰǾůŮȒȊ ŰȄȎ ŭȆŬŭȆȇŬůǿŬȎŬȊŰȆůŰȍȌűǾȎ

ÅǵȌ ɸȍȌůȒȍȆȊȕ ŬȍȐŮǿȌ ɸȌȏ ŬɸŬȆŰŮǿŰŬȆ ȂȆŬŰȄȊ  
ŬȊŰȆůŰȍȌűǾ ůȏȉɸȆǽȃŮŰŬȆ ȇŬȆ ŬɸŬȆŰŮǿŰŬȆ  
ȈȆȂȕŰŮȍȌȎŭǿůȇȌȎ
ſǴȏȉɸǿŮůȄ ɸȍȌůȒȍȆȊȗȊŬȍȐŮǿȒȊ

ſǲȌȈȈŬɸȈǾůȏȂȐȗȊŮȑȄ

ſǲȌȈȈŬɸȈǾ ůȏȂȐȗȊŮȑȄ ŮɸȆŰȕɸȌȏ
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ƏƮÕÙƤƠƬÕƘƧƢ ÕƘƬƜ ƬƭƢÕƧƙÕƢ  

ƜƧƭƤƬƭƪƩƯƙ
ÅǥȊŰȆůŰȍȌűǾ ŮȏȍŮǿŬȎȉȊǾȉȄȎ

ſǦŬůǿȃŮŰŬȆ ůŰȄȊ ŬȊŰȆůŰȍȌűǾ ȁŬůȆůȉǽȊȄ ůŰȄȊ  
ŰŬȋȆȊȕȉȄůȄ

ſǬŬȈǾ ȂȆŬ ȉȆȇȍǽȎůȏȈȈȌȂǽȎ

ÅǵȉȄȉŬŰȌɸȌǿȄůȄ ȁŬůȆůȉǽȊȄ ůŰȌȈŮȋȆȇȕ

ſǧȏȌ ɸŮȍǼůȉŬŰŬ ůŰȌȈŮȋȆȇȕ

ÅǵȉȄȉŬŰȌɸȌǿȄůȄ ȉŮ ȁǼůȄ ŰȌȇŮǿȉŮȊȌ
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ƏƮÕÙƠƪƗƬÕƜƭƜ

ÅũȆŬ ȉŮȂǼȈŮȎůȏȈȈȌȂǽȎ

ſǦŬůȆůȉǽȊȄ ůŰȄȊŰŬȋȆȊȕȉȄůȄ

ſǲȌȈȈŬɸȈǾȎ ůȏȂȐȗȊŮȏůȄȎ ŮɸǿŰȕɸȌȏ

ſǵȉȄȉŬŰȌɸȌǿȄůȄ ȁŬůȆůȉǽȊȄ ůŰȌȈŮȋȆȇȕ
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ƉƠƤƩƧƠƥƭƙÕƜƭƜ ſƧƭ.ſƪưƠƚƲƧ

ÅǪ ȉǽȅȌŭȌȆ ŰȒȊ ŬȊŰŮůŰȍŬȉȉǽȊȒȊ ŬȍȐŮǿȒȊ  
ȏɸȌȅǽŰȌȏȊ ȕŰȆ ŰȌ ȇŮǿȉŮȊȌ ȉɸȌȍŮǿ ȊŬ ȅŮȒȍȄȅŮǿ  
ůŬȊ ȉǿŬ ŬȇȌȈȌȏȅǿŬȈǽȋŮȒȊ
ÅǥȏŰȕ ŰȌ ȐŬȍŬȇŰȄȍȆůŰȆȇȕ ɸŮȍȆȌȍǿȃŮȆ ŬȍȇŮŰǼ ŰȌȊ  
ŰȖɸȌ ŰȒȊ ŮȍȒŰȄȉǼŰȒȊ ɸȌȏ ȉɸȌȍȌȖȊ ȊŬ  
ŮɸŮȋŮȍȂŬůŰȌȖȊ Ŭɸȕ ŰȌůȖůŰȄȉŬ
ÅǨȍȒŰǾȉŬŰŬ ȕɸȒȎ ŬȊŬȃǾŰȄůȄ űȍǼůŮȒȊŮǿȊŬȆ  
ŬȇȍȆȁǼ ůŰȄȊ ŮɸŮȋŮȍȂŬůǿŬŰȌȏȎ

ǥȊǼȇŰȄůȄ ǲȈȄȍȌűȌȍǿŬȎ -ūȍȌȊŰȆůŰǾȍȆȌ 3- ǯȌǽȉȁȍȆȌȎ2007

57



ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

ÅǥȊŮůŰȍŬȉȉǽȊȌ ŬȍȐŮǿȌ = ǽȊŬȎ ȉȄȐŬȊȆůȉȕȎ  
ȁŬůȆůȉǽȊȌȎ ůŮ ȈǽȋŮȆȎ ȂȆŬ ŰȄȊ ŮȏȍŮŰȄȍȆȌɸȌǿȄůȄ  
ȉǿŬȎ ůȏȈȈȌȂǾȎ ȇŮȆȉǽȊȒȊ ǽŰůȆ ȗůŰŮ ȊŬ ȂǿȊŮŰŬȆ ɸȆȌ  
ȂȍǾȂȌȍŬ ȉȆŬ ŭȆŬŭȆȇŬůǿŬŬȊŬȃǾŰȄůȄȎ

ÅǞȊŬ ŰǽŰȌȆȌ ŬȍȐŮǿȌ ŬɸȌŰŮȈŮǿŰŬȆŬɸȕ:
ſǭŮȋȆȇȕ: ůȖȊȌȈȌ ȈǽȋŮȒȊ ůŮ ǽȊŬȇŮǿȉŮȊȌ

ſǲŮȍȆůŰŬŰȆȇǼ: ȈǿůŰŬ ȉŮ ɸȈȄȍȌűȌȍǿŮȎ ȂȆŬ ȇǼȅŮ ȈǽȋȄ ŰȌȏ  
ȈŮȋȆȇȌȖ (ȇŮǿȉŮȊŬ ɸȌȏ ȏɸǼȍȐŮȆ Ȅ ȈǽȋȄ, ůȏȐȊȕŰȄŰŬ  
ŮȉűǼȊȆůȄȎ, ȅǽůȄȇ.Ű.Ȉ.)

ǥȊǼȇŰȄůȄ ǲȈȄȍȌűȌȍǿŬȎ -ūȍȌȊŰȆůŰǾȍȆȌ 3- ǯȌǽȉȁȍȆȌȎ2007

58



ſƧƭƠƬƭƪƜÕÕƘƧƜſƪưƠƚƜ

Åa lexicon : ǽȊŬȎ ȇŬŰǼȈȌȂȌȎ ȕȈȒȊ ŰȒȊ ȕȍȒȊ ɸȌȏ  
ŮɸȆȈǽȐŰȄȇŬȊ ȂȆŬ ȊŬ ɸŮȍȆȈȄűȅȌȖȊ ůŰȌindex
ÅǽȊŬ inverted file ɸŮȍȆǽȐŮȆ, ȂȆŬ ȇǼȅŮ ȕȍȌ ůŰȌ ȈŮȋȆȇȕ,  
ȉǿŬ inverted list ɸȌȏ ŬɸȌȅȄȇŮȖŮȆ ȉǿŬ ȈǿůŰŬ Ŭɸȕ  
pointers ɸȍȌȎ ȕȈŮȎ ŰȆȎ ŮȉűŬȊǿůŮȆȎ ŰȌȏ ȕȍȌȏ ůŰȌ  
ȇŮǿȉŮȊȌ
ſǲ.Ȑ., ȇǼȅŮ ŭŮǿȇŰȄȎ ŮǿȊŬȆ Ȍ ŬȍȆȅȉȕȎ ŰȌȏ ŮȂȂȍǼűȌȏ ůŰȌ ȌɸȌǿȌ  
ŮȇŮǿȊȌȎ Ȍ ȕȍȌȎŮȉűŬȊǿȃŮŰŬȆ

ÅTo inverted file ŬɸŬȆŰŮǿ ǽȊŬ ȈŮȋȆȇȕ

ÅǵȌ ȈŮȋȆȇȕ ȏɸȌůŰȄȍǿȃŮȆ ŰȄȊ ŬȊŰȆůŰȌǿȐȆůȄ ȕȍȒȊ ȉŮŰȄȊ  
ŬȊǼȈȌȂȄinverted list.
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ƍƜƪƗƟƠƤƞÕƜ

ÅǞȐȌȏȉŮ ŰȄȊɸȍȕŰŬůȄ
ſThat house has a  

garden. The garden has  
many flowers. The  
flowers are beautiful

ÅǥȊŮůŰȍŬȉȉǽȊȌŬȍȐŮǿȌ

ǭŮȋȆȇȕǲŮȍȆůŰŬŰȆȇǼ

beautiful 70

flowers 45, 58

garden 18, 29

house 6
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ƍƜƪƗƟƠƤƞÕƜ
Doc  
1

Text
Pease porridge hot, pease porridgecold,

Terms Documents
------------------- ------------

2 Pease porridge in the pot, cold <2; 1,4>
3 Nine daysold. days <2; 3, 6>
4 Some like it hot, some like it cold, hot <2; 1,4>
5 Some like it in the pot, in <2; 2, 5>
6 Nine daysold. it  

like
<2; 4, 5>
<2; 4, 5>

nine <2; 3, 6>
Notation: old <2; 3, 6>

N: number of documents;(=6)
pease <2; 1,2>

n: number of distinct terms; (=13)
porridge <2; 1,2>

f: number of index pointers; (=26) pot <2; 2, 5>
some <2; 4, 5>
the <2; 2, 5>
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Word-level Inverted File Index
Doc  
1
2
3
4
5
6

Text
Pease porridge hot, pease porridge cold,  
Pease porridge in the pot,
Nine daysold.
Some like it hot, some like it cold,  
Some like it in the pot,
Nine daysold.

Terms Documents
---------------------------
cold <2; (1;6), (4;8)>
days <2; (3;2), (6;2)>
hot <2; (1;3), (4;4)>
in <2; (2;3), (5;4)>
it <2; (4;3,7), (5;3)>
like <2; (4;2,6), (5;2)>
nine <2; (3;1), (6;1)>
old <2; (3;3), (6;3)>
pease <2; (1;1,4), (2;1)>
porridge <2; (1;2,5), (2;2)>
pot <2; (2;5), (5;6)>
some <2; (4;1,5), (5;1)>
the <2; (2;4), (5;5)>

Notation:

N: number of documents;(=6)

n: number of distinct terms; (=13)  

f: number of index pointers; (=31)
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ƍƤƣƜƧƩƭƤƥƗƉƩƧƭƘƦƜ
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ƍƤƣƜƧƩƭƤƥƵƉƩƧƭƘƦƩ

ÅǴŰȕȐȌȎ: ȊŬ ȌȍǿůȌȏÕŮ ŰȌ IR ɸȍȕȁȈȄÕŬ ůŮ ɸȆȅŬȊȌŰȆȇȕ  
ɸȈŬǿůȆȌ
ÅũȆŬ ȇǼȅŮ user query ȏɸǼȍȐŮȆ ǽȊŬ ȆŭŬȊȆȇȕ ůȖȊȌȈȌ  
ȇŮȆÕǽȊȒȊ ɸȌȏ ŰȌ ȆȇŬȊȌɸȌȆŮǿ
ÅǪ ŮȍȗŰȄůȄ ŮɸŮȋŮȍȂǼȃŮŰŬȆ ÕŮ ȁǼůȄ ŰȆȎ ȆŭȆȕŰȄŰŮȎ  
ŬȏŰȌȖ ŰȌȏůȏȊȕȈȌȏ
ÅǲȌȆŮȎ ŮǿȊŬȆ ȕÕȒȎ ŬȏŰǽȎ ȌȆȆŭȆȕŰȄŰŮȎ;
ÅǥȍȐȆȇǼ ȂǿȊŮŰŬȆ ÕǿŬ ɸȍȕȁȈŮȑȄ ȇŬȆ ůŰȄ ůȏȊǽȐŮȆŬ Ȅ  
ɸȍȕȁȈŮȑȄȁŮȈŰȆȗȊŮŰŬȆ
ÅǲȍȌŰǼȅȄȇŮ ŬȍȐȆȇǼ Ŭɸȕ ŰȌȏȎ Robertson ȇŬȆ Sparck  

Jones,1976
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ƍƤƣƜƧƩƭƤƥƵƉƩƧƭƘƦƩ

ÅǥȍȐȆȇǼ ŮɸȆůŰȍǽűŮŰŬȆ ÕŮ ȇǼɸȌȆȌ ŰȍȕɸȌ ǽȊŬ ůȖȊȌȈȌ  
ȇŮȆÕǽȊȒȊ
ÅǱ ȐȍǾůŰȄȎ ŮȋŮŰǼȃŮȆ ŰŬ ȇŮǿÕŮȊŬ ŬȊŬȃȄŰȗȊŰŬȎ ůȐŮŰȆȇǼ  
ȇŮǿÕŮȊŬ (ŬȍȇŮǿ ȊŬ ŮȋŮŰǼůŮȆ ŰŬ 10-20ɸȍȗŰŬ)
ÅǵȌ ůȖůŰȄÕŬ IR ȐȍȄůȆÕȌɸȌȆŮǿ ŰȌ feedback ŰȌȏ  
ȐȍǾůŰȄ ȗůŰŮ ȊŬ ɸȍȌůŭȆȌȍȆůŰŮǿ ȇŬȈȖŰŮȍŬ ŰȌ ȆŭŬȊȆȇȕ  
ůȖȊȌȈȌȇŮȆÕǽȊȒȊ
ÅǪ ŭȆŬŭȆȇŬůǿŬŮɸŬȊŬȈŬÕȁǼȊŮŰŬȆ
ÅǪ ɸŮȍȆȂȍŬűǾ ŰȌȏ ȆŭŬȊȆȇȌȖ ůȏȊȕȈȌȏ ȇŮȆÕǽȊȒȊ  
ȁŮȈŰȆȗȊŮŰŬȆ
ÅǪ ɸŮȍȆȂȍŬűǾ ŰȌȏ ȆŭŬȊȆȇȌȖ ůȏȊȕȈȌȏ ȇŮȆÕǽȊȒȊ  
ɸȍŬȂÕŬŰȌɸȌȆŮǿŰŬȆɸȆȅŬȊȌŰȆȇǼ
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ƍƤƣƜƧƩƭƤƥƵƉƩƧƭƘƦƩ

ÅǞůŰȒ ŮȍȗŰȄÕŬ q ȇŬȆ ȇŮǿÕŮȊȌ dj. ǵȌɸȆȅŬȊȌŰȆȇȕ
ÕȌȊŰǽȈȌ ɸȍȌůɸŬȅŮǿ ȊŬ ɸȍȌůŭȆȌȍǿůŮȆ ŰȄȊ  
ɸȆȅŬȊȕŰȄŰŬ ŰȌ ȇŮǿÕŮȊȌ dj ȊŬ ŮǿȊŬȆ ȐȍǾůȆÕȌ ůŰȌ  
ȐȍǾůŰȄ

ÅǵȌ ÕȌȊŰǽȈȌ ȅŮȒȍŮǿ ȕŰȆ ŬȏŰǾ Ȅ ɸȆȅŬȊȕŰȄŰŬ  
ŮȋŬȍŰǼŰŬȆ ÕȕȊȌ Ŭɸȕ ŰȌ ŮȍȗŰȄÕŬ ȇŬȆ ŰȌ ȇŮǿÕŮȊȌ  
dj

ÅǲȗȎ ȏɸȌȈȌȂǿȃȌȊŰŬȆ ȌȆɸȆȅŬȊȕŰȄŰŮȎ;

ÅǲȌȆȌȎ ŮǿȊŬȆ ȌŭŮȆȂÕŬŰȌȐȗȍȌȎ;
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ƍƤƣƜƧƩƭƤƥƵƉƩƧƭƘƦƩ

ǲȈŮȌȊŮȇŰǾÕŬŰŬ:
ÅǵŬ ȇŮǿÕŮȊŬ ŰŬȋȆȊȌÕȌȖȊŰŬȆ ůŮ űȅǿȊȌȏůŬ ŭȆǼŰŬȋȄ ȒȎ  
ɸȍȌȎ ŰȄȊ ɸȆȅŬȊȕŰȄŰŬ ȊŬ ŮǿȊŬȆ ůȐŮŰȆȇǼ
ÅǥȍȇŮŰȌǿ ŮȍŮȏȊȄŰǽȎ ǽȐȌȏȊ ȏɸȌůŰȄȍǿȋŮȆ ȕŰȆ ŰȌ  
ɸȆȅŬȊȌŰȆȇȕ ÕȌȊŰǽȈȌ ȏɸŮȍŰŮȍŮǿ ŰȌȏ vectorspace
ǮŮȆȌȊŮȇŰǾÕŬŰŬ
ÅǲȍǽɸŮȆ ȊŬ ÕŬȊŰǽȑȌȏÕŮ ŰȌ ŬȍȐȆȇȕ ůȖȊȌȈȌ ůȐŮŰȆȇȗȊ  
ȇŬȆ ÕȄ-ůȐŮŰȆȇȗȊȇŮȆÕǽȊȒȊ
ÅæŮȊ ȈŬÕȁǼȊŮŰŬȆ ȏɸȕȑȄ Ȅ ůȏȐȊȕŰȄŰŬ ŮÕűǼȊȆůȄȎ ŰȒȊ  
ȕȍȒȊ ůŰŬ ȇŮǿÕŮȊŬ
ÅǱȆ ȕȍȌȆ ȅŮȒȍȌȖȊŰŬȆ ŬȊŮȋǼȍŰȄŰȌȆ ÕŮŰŬȋȖŰȌȏȎ
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ƍƤƣƜƧƩƭƤƥƗƉƩƧƭƘƦƜ

ÅǧȏȌȉȌȊŰǽȈŬ

ſInference network
ɸŬȍǽȐŮȆ ȉȆŬ ȅŮȒȍȄŰȆȇǾ ȁǼůȄ ȂȆŬ ŰȄȊ ȉȄȐŬȊǾ  
ŬȊǼȇŰȄůȄȎ ůŮ ǽȊŬ ůȖůŰȄȉŬ (inquery system). ǞŰůȆ  
ȌŭȄȂȄȅǾȇŬȉŮ ůŰȄ ȐȍǾůȄ ŰȒȊ bayesian networks ȉŮ  
ůȏůŰǾȉŬŰŬ ŬȊǼȇŰȄůȄȎŭŮŭȌȉǽȊȒȊ.

ſBelief network
ȂŮȊȆȇŮȖŮȆ ŰȌɸȍȗŰȌ
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BayesianNetworks

ſǞȊŬ Bayesian Network ŮǿȊŬȆ ǽȊŬȎ  
ȇŬŰŮȏȅȏȊȕȉŮȊȌȎ ȂȍǼűȌȎ ȐȒȍǿȎ ȇȖȇȈȌȏȎ  
ȕɸȌȏ ȌȆ ȇȕȉȁȌȆ ŮǿȊŬȆ ŰȏȐŬǿŮȎ ȉŮŰŬȁȈȄŰǽȎ,  
ȌȆ ŬȇȉǽȎ ŭȄȈȗȊȌȏȊ ůȏůȐǽŰȆůȄ ȉŮŰŬȋȖ  
ŰȒȊ ȉŮŰŬȁȈȄŰȗȊ , ȇŬȆ Ȅ ȆůȐȖȎ ȉǿŬȎ  
ůȏůȐǽŰȆůȄȎ ŭȄȈȗȊŮŰŬȆ ȉŮ ȏɸȕ ůȏȊȅǾȇȄ  
ɸȆȅŬȊȕŰȄŰŮȎ.
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ÅǦŬůȆȇǼŬȋȆȗȉŬŰŬ:  

0 < P(A) < 1 ;  

P(sure)=1;

P(A V B)=P(A)+P(B) ŬȊ ŰŬ A ȇŬȆ BŮǿȊŬȆ  
ŬȉȌȆȁŬǿŬŬɸȌȇȈŮȆȕȉŮȊŬ
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BayesianNetworks

Y1

X

YnY2 ééé
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Åyi : parent nodes
Åx : child node
ÅTo yi ɸȍȌȇŬȈŮǿ ŰȌx
ÅY ůȖȊȌȈȌ ȂȌȊǽȒȊ ŰȌȏx
ÅǪ ŮɸǿŭȍŬůȄ ŰȌȏ Y ůŰȌ x  
ŮȇűȍǼȃŮŰŬȆ ȉŮ ŰȄ ůȐǽůȄ  
F(x,Y) ǽŰůȆ ȗůŰŮ Ǵ F(x,Y) = 1  
0 < F(x,Y) < 1 ȂȆŬ ȇǼȅŮȐ
ÅũȆŬ ɸŬȍǼŭŮȆȂȉŬ,F(x,Y)=P(x|Y)


