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:ʤʮʣʷʤ 
 

 ʺʹʷʡʮʤ ʡʹʧʮʤ ʩʲʣʮʥ ʤʬʫʬʫʤ ,ʤʷʩʨʮʺʮʤ ʩʮʥʧʺʡ ʺʲʢʥʰʤ ʤʩʩʲʡ ʠʩʤ ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ
 ʪʥʣʩʹʤʹ ʪʫ ,ʨʰʮʬʠ ʬʫ ʬʹ ʤʴʣʲʤʤ ʯʺʰʤʡ ,ʬʣʥʢʤ ʥʺʥʠʮ ʭʩʨʰʮʬʠ ʺʥʶʥʡʷ ʩʺʹ ʯʩʡ ʪʥʣʩʹ ʠʥʶʮʬ

 ʤʦ ʤʸʷʮʡ ʪʥʣʩʹ .ʡʩʶʩ ʤʩʤʩʠʥʤ ʬʠʬ ʣʧʠ ʤʶʥʡʷʮ ʨʰʮʬʠ ʯʩʡ ʸʥʹʩʷ ʬʫʹ ʪʫ ʤʩʰʹ ʤʶʥʡʷʮ ʨʰʮ
ʥʹʮ ʨʰʮʬʠʸʺʥʩ ʥʠ ʭʩʨʰʮʬʠ ʩʰʹʬ ʸʹʥʷʮ ʤʩʤʩ ʠʬ ʨʰʮʬʠ( ʣʩʧʩ ʨʰʮʬʠʬ ʪʩ ʩʥʶʸʤ ʡʩʶʩʤ ʪʥʣʩʹʤ .)

ʡʶʮ ʠʥʤ  ʩʺʹ ʭʩʮʩʩʷ ʥʩʤʩ ʠʬʹ ʪʫ ʤʰʥʹ ʤʶʥʡʷʮ ʨʰʮʬʠʬ ʪʣʥʹʮ ʺʧʠ ʤʶʥʡʷʮ ʨʰʮʬʠ ʬʫ ʥʡ ʩʴʥʱ
 ʭʩʫʣʥʹʮ ʺʥʢʥʦ{x,y},{a,b} ʬʹ ʪʫ- x  ʭʲ ʺʥʩʤʬ ʳʩʣʲb ʬʥ- b  ʭʲ ʺʥʩʤʬ ʳʩʣʲx  ʺʥʢʥʦʤ ʭʲ ʸʹʠʮ

ʩʧʫʥʰʤ.ʭʤʬʹ ʭʩ 

 ʺʰʹʡ1962  ʥʧʩʫʥʤDavid Gale ʥ- Lloyd Shapley ʸʮʠʮʡ1  ʹʥʮʩʹʡʥ ʭʩʮʩʥʱʮ ʭʩʠʰʺ ʸʥʡʲ ʩʫ
 .ʡʩʶʩ ʪʥʣʩʹʬ ʲʩʢʤʬ ʯʺʩʰ ʣʩʮʺ ʤʩʤʩ ,ʭʤʬʹ ʭʺʩʸʥʢʬʠʡ 

 ʺʥʱʧʩʩʺʤ ʭʩʹʸʥʣʤ ʭʩʡʸ ʭʩʨʡʩʤʮ ʺʮʬʲʺʮʫʥ ʤʨʥʹʴ ʺʩʠʸʰ ʤʩʩʲʡʤ ʯʥʹʠʸ ʨʡʮʡʹ ʺʥʸʮʬ
 ʺʩʩʲʡ ,ʺʥʠʩʶʮʬ ʺʥʡʥʸʷ ʸʺʥʩ ʺʥʩʲʡʡ ʬʹ ʧʥʺʩʰʥ ʤʸʣʢʤʬ ʡʥʹʧ ʱʩʱʡ ʤʥʥʤʮ ʯʩʩʣʲ ʡʩʶʩʤ ʪʥʣʩʹʤ

.ʭʥʩʤ ʭʩʬʥʣʢ ʭʩʩʺʬʹʮʮ ʭʩʰʥʢʸʠʡ ʺʥʮʩʩʷʤ ʺʥʩʲʡ 

ʪʮʱʮʡ  ʷʬʧʫ .ʤʩʬʲ ʡʩʧʸʰʥ ,ʤʰʥʸʺʴ ʪʸʣʥ ʤʧʥʺʩʰ ,ʤʺʸʣʢʤʬ ,ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʬ ʱʧʩʩʺʰ ʤʦ
ʤʮʥʣ ʤʬʹ ʧʥʺʩʰʤ ʺʸʥʶ ʣʶʩʫ ʤʠʸʰʥ ʤʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʩʲʡ ʺʠ ʡʩʶʰʥ ʲʩʢʰ ʤʡʧʸʤʤʮ  ʧʥʺʩʰʬ

.ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ 

  

                                                           
1
 Gale, D.; Shapley, L. S. (1962). "College Admissions and the Stability of Marriage". American 

Mathematical Monthly 69: 9–14 

https://en.wikipedia.org/wiki/American_Mathematical_Monthly
https://en.wikipedia.org/wiki/American_Mathematical_Monthly


4 

 

 ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡStale Marriage Problem: 
 

 ʭʩʸʡʢ ʬʹ ʤʶʥʡʷ ʤʩʤʺM  ʩʴʥʱ ʬʣʥʢʡn :M={݉ଵ, ݉ଶ, … , ݉௡}ʭʩʹʰ ʬʹ ʤʶʥʡʷʥ , W  ʩʴʥʱ ʬʣʥʢʡn :
W={𝑤ଵ, 𝑤ଶ, … , 𝑤௡} . ʤʶʥʡʷʮ ʸʡʢ ʬʫʬM  ʬʣʥʢʡ ʤʸʥʣʱ ʤʶʥʡʷ ʺʮʩʩʷn :𝑃݉𝑖  ʸʹʠʫͳ ≤ 𝑖 ≤ ݊ .

 ʸʡʢ ʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸ" ʤʬ ʠʸʷʰ݉𝑖 ʸʹʠʫ "݉𝑖  ʺʱʧʩʩʺʮ ʥʩʬʠ ʭʩʸʡʢʤ ʺʶʥʡʷʮ ʸʡʢʤ ʺʠ ʢʶʩʩʮ
 ʸʡʢ ʬʫ ʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸ .ʤʸʥʣʱʤ ʤʶʥʡʷʤ݉𝑖 ( ʤʩʶʨʥʮʸʴ ʬʩʫʺPermutation ʭʩʹʰ ʬʹ )

 ʭʩʹʰʤ ʺʶʥʡʷʮʲʩʴʥʺ ʤʹʩʠ ʬʫ ,ʸʮʥʬʫ ,ʺʥʸʦʧ ʠʬʬ .ʤʮʩʹʸʡ ʣʡʬʡ ʺʧʠ ʭʲʴ  ʳʱʥʰʡ ʥʩʤʩn 
ʮʩʹʸʥʺ ʬʹ  ʤʶʥʡʷʮ ʭʩʹʰʬ ʺʥʴʣʲʤW :𝑃𝑤𝑖  ʠʬʬ ʭʩʸʡʢʤ ʺʶʥʡʷʮ ʭʩʸʡʢ ʬʹ ʺʥʩʶʨʥʮʸʴ ʬʩʫʺʹ

.ʺʥʸʦʧ .ʪʴʩʤʬʥ ʺʥʸʧʠʮ ʸʺʥʩ ʸʡʢ ʳʩʣʲʮ ʭʩʹʰ ʥʬʩʠ ʺʢʶʩʩʮ ʤʴʣʲʤ ʺʮʩʹʸ 

 "ʪʥʣʩʹ" ʸʩʣʢʰ ʭʩʸʡʩʠ ʢʥʦʫ ʤʶʥʡʷʮ ʣʧʠ ʸʡʢ ʬʩʫʮ ʸʹʠM  ʤʶʥʡʷʮ ʺʧʠ ʤʹʩʠʥW.  ʸʹʷʮ ʪʥʣʩʹ
.ʭʩʠʥʹʩʰ ʺʸʨʮʬ ʤʹʩʠʤʥ ʸʡʢʤ ʯʩʡ 

ʣʢʰ"ʪʥʣʩʹ ʺʠʶʥʺ" ʸʩ  "ʺʩʴʥʱ ʪʥʣʩʹ ʺʠʶʥʺ" ʥʠ .ʯʤʰʩʡ ʺʥʸʦ ʪʥʣʩʹ ʺʥʶʥʡʷ ʳʱʥʠʫ  ʥʡʹ ʡʶʮ ,ʸʮʥʬʫ
 ʤʶʥʡʷʮ ʸʡʢ ʬʫM  ʤʶʥʡʷʮ ʤʹʩʠʬ ʩʥʹʰW .ʪʴʩʤʬʥ ʺʧʠ ʤʹʩʠʬ "ʪʣʥʹʮ" ʸʡʢ ʬʫʹ ʪʫ 

ʭʩʴʩʬʧʮ ʤʡ ʺʣʣʥʡ ʤʬʥʲʴʫ "ʤʴʬʧʤ" ʸʩʣʢʰ ʤ ʥʠ ʭʩʸʡʢʤ ʺʠ ʩʰʹ ʯʩʡ ʭʩʹʰ:ʠʮʢʥʣʬ .ʭʩʮʩʩʷ ʭʩʫʥʣʩʹ 

  ʺʠʶʥʺ:ʤʴʬʧʤ ʩʰʴʬ ʪʥʣʩʹ {ሺ݉ଵ, 𝑤ଵሻ, ሺ݉ଶ, 𝑤ଶሻ} 
  ʪʥʣʩʹ ʺʠʶʥʺ:ʤʴʬʧʤ ʸʧʠʬ {ሺ݉ଵ, 𝑤ଶሻ, ሺ݉ଶ, 𝑤ଵሻ} 

 

ʺʥʶʥʡʷʤ ʩʺʹ ʬʹ ʺʥʴʣʲʤ ʺʮʩʹʸʥ ʭʩʹʰ ,ʭʩʸʡʢ ʺʶʥʡʷ ʯʺʰʤʡ ʤʩʥʶʸ ʤʠʶʥʺ –  ʪʥʣʩʹ ʺʠʶʥʺ ʠʥʶʮʬ
.ʭʤʬʹ ʪʥʣʩʹʤ ʭʲ ʭʩʶʥʸʮ ʥʩʤʩ ʭʬʥʫʹ ʪʫ ʭʬʥʫ ʬʹ ʺʥʴʣʲʤʤ ʺʮʩʹʸ ʩʰʴʬ ʭʩʸʡʢʤʥ ʭʩʹʰʤ ʯʩʡ 

ʯʫʬ ʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺ" ʸʩʣʢʰʤʪʥʣʩʹ ʺʠʶʥʺʫ " ʺʩʴʥʱ ʡʤ ʥʡʹ ʪʫ ʺʥʢʥʦ ʩʰʹ ʯʩʡ ʤʴʬʧʤ ʺʮʩʩʷ ʠʬ-
 ʪʥʣʩʹʤ ʺʠʶʥʺ ,ʺʥʸʧʠ ʭʩʬʩʮʡ .ʪʴʩʤʬʥ ʸʺʥʩ ʡʤʥʠ ʠʥʤʹ ʤʹʩʠ ʭʲ ʺʥʩʤʬ ʸʡʢʬ ʭʥʸʢʺ ʺʩʰʮʦ ʠʬ

ʤʡʩʶʩ ʤʩʤʺ  ʸʡʢ ʭʠA  ʤʹʩʠ ʺʠ ʳʩʣʲʮ ʣʧʠ ʢʥʦʮB ʥʡʥ ʥʬ ʤʶʡʥʹʹ ʥʺʹʩʠ ʩʰʴ ʬʲ-ʤʹʩʠ ʺʩʰʮʦ B 
ʦʮ ʩʰʹ ʢʥ ʸʡʢ ʺʠ ʤʴʩʣʲʮA  ʤʬ ʵʡʥʹʹ ʤʬʲʡ ʩʰʴ ʬʲ-  ʸʹʠʮ ʣʧʩʡ ʸʺʥʩ ʭʤʬ ʡʥʨ ʩʸʤ ʢʥʦʤ ʺʡ/ʯʡ

 ʭʤʬ ʥʫʣʥʹʹ ʭʩʰʩʩʰʥʲʮ ʥʩʤʩ ʭʤʥʣʧʩʡ "ʧʥʸʡʬ". ʩʫ ʯʩʩʶʬ ʹʩ ʪʥʣʩʹ ʺʠʶʥʺ  ʯʩʩʣʲʤʡʩʶʩ ʡʹʧʺ  ʭʠ ʣʧʠ
 ʭʩʣʣʶʤʮʯʩʩʰʥʲʮ ʳʬʧʺʤʬ )ʳʣʲʥʮ ʸʺʥʩ ʢʥʦ ʯʡ ʭʲ ʺʥʩʤʬ ʩʣʫ( ʯʩʩʰʥʲʮ ʥʰʩʠ ʩʰʹʤ ʣʶʤ ʬʡʠ –  ,ʸʮʥʬʫ

ʸʺʥʩ ʡʥʨ ʪʥʣʩʹ ʬʡʩʷ ʸʡʫ. 

 

ʤʮʢʣʤ ʯʬʤʬ: ݉ଵ ݉ଶ ݉ଷ 

1 2 3 

2 3 1 

3 1 2 

 𝑤ଵ 𝑤ଶ 𝑤ଷ 

2 3 1 

3 1 2 

1 2 3 
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 ʤʬʲʮʬʮ ʸʹʠʫ ,ʣʸʥʩ ʸʣʱʡ ʭʩʹʰʤ ʬʹʥ ʭʩʸʡʢʤ ʬʹ ʤʴʣʲʤʤ ʺʥʮʩʹʸ ʺʥʢʶʥʮ ʺʥʠʬʡʨʤ ʩʺʹʡ
 ʺʠ ʺʧʠʥ ʣʧʠ ʬʫʬ ʢʶʥʮ ʤʨʮʬ ʸʴʱʮʯʡ/ʺʡ  ʢʥʦʤʳʣʲʥʮ ʺʥʧʴ ʩʫʤʬ ʸʺʥʩʡ ʳʣʲʥʮʤʮ ʤʮʠʺʤʡ 

 ʠʮʢʥʣʬ–  ʸʡʢ ʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸ݉ଵ :𝑃݉ଵ = ሺ𝑤ଵ, 𝑤ଶ, 𝑤ଷሻ ʸʡʢ ,݉ଵ  ʤʹʩʠ ʭʲ ʺʥʩʤʬ ʳʩʣʲʮ 𝑤ଵ  ʤʹʩʠ ʭʲ ʺʥʩʤʬ ʳʩʣʲʮ ʺʥʧʴ ʩʫʤʥ𝑤ଷ.  ʤʹʩʠ ʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸ𝑤ଵ ʠʩʤ :𝑃𝑤ଵ = ሺ݉ଶ, ݉ଷ, ݉ଵሻ ʭʰʹʩ .6 ʤ ʯʩʡ ʺʥʩʸʹʴʠ ʪʥʣʩʹ ʺʥʩʥʸʹʴʠ ʷʸ ʬʡʠ ʭʩʹʰʬ ʭʩʸʡʢ3 :ʺʥʡʩʶʩ ʭʤʮ 

I. ሺ݉ଵ, 𝑤ଵሻ, ሺ݉ଶ, 𝑤ଶሻ, ሺ݉ଷ, 𝑤ଷሻ 
II. ሺ݉ଵ, 𝑤ଷሻ, ሺ݉ଶ, 𝑤ଵሻ, ሺ݉ଷ, 𝑤ଶሻ 
III. ሺ݉ଵ, 𝑤ଶሻ, ሺ݉ଶ, 𝑤ଷሻ, ሺ݉ଷ, 𝑤ଵሻ 

ʥʰʥʸʺʴʤ ʯʮ ʣʧʠ ʬʫʡ ʩʫ ʺʥʠʸʬʥ ʷʥʣʡʬ ʯʺʩʰʤʹʩʠ ʭʠ ʩʫ ʬ"ʰʤ ʺ ʪʥʣʩʹ ʬʫʮ  ʸʧʠ ʪʥʣʩʹʮ ʸʡʢʬ ʲʩʶʺ
ʠʥʤ ʩʫ ʭʩʫʱʩ ʠʬ ʠʥʤ ,ʳʬʧʺʤʬ ʵʡʥʹʮ ʸʡʫ ʩʮ ʤʺʥʠʡ .ʸʺʥʩ ʡʤʥʠ ʠʥʤ ʤʺʥʠ ʤʹʩʠ ʭʲʸʡʢ ʭʠ ʤʣ 

ʥʤʹʬʫ ʸʧʠ ʵʥʡʩʹʮ ʺʸʧʠ ʤʹʩʠʬ ʲʩʶʩ  ʯʺʧʺʤʬʭʩʫʱʺ ʠʬ ʠʩʤ , .ʸʺʥʩ ʤʬʹ ʸʡʢʤ ʭʲ ʤʶʥʸʮ ʠʩʤ ʩʫ
ʺʥʸʮʬ ʺʠʦ ,ʸʠʹ  ʺʥʠʶʥʺʺʥʩʸʹʴʠʤ ʪʥʣʩʹʤ ʺʥʡʩʶʩ ʯʰʩʠ – :ʠʮʢʥʣʬ 

IV. ሺ݉ଵ, 𝑤ଶሻ, ሺ݉ଶ, 𝑤ଵሻ, ሺ݉ଷ, 𝑤ଷሻ 

:ʺʸʧʠ ʤʢʶʤʡ ʥʠ ݉ଵ ݉ଶ ݉ଷ 

1 2 *3* 

*2* 3 1 

3 *1* 2 

 𝑤ଵ 𝑤ଶ 𝑤ଷ 

*2* 3 1 

3 *1* 2 

1 2 *3* 

ʤʦ ʤʸʷʮʡ  ʤʹʩʠ𝑤ଷ  ʸʡʢʥ݉ଶ  ʺʠ ʥʡʦʲʩ ʭʤʩʰʹ ʭʠ .ʭʤʬʹ ʤʰʥʸʧʠʤ ʤʸʩʧʡʤ ʺʠ ʭʤʩʰʹ ʥʬʡʩʷ
 ʵʥʡʩʹʤ ʩʧʫʥʰʤ ʭʲ ʣʧʠ ʥʰʺʧʺʩʥ ʭʤʬʹʡʶʮ ʸʶʥʥʩ ʤʩʩʰʹʤ ʭʤʩʰʹʬ ʡʥʨ ʸʺʥʩʩʸʤ , ʭʤʩʰʹ ʠʶʮʰʭʩ 

ʩʰʹʤ ʭʥʷʮʡ ʣʧʠ ʺʥʴʣʲʤʤ ʺʮʩʹʸʡ )ʯʥʸʧʠʮ ʡʥʨ ʸʺʥʩ( .ʩʰʹʤ ʬʹ  ʺʠ ʺʥʰʹʬ ʳʺʥʹʮ ʯʥʶʸ ʤʩʤʩ
 ʯʫʬʥ ʵʥʡʩʹʤ ʪʥʣʩʹ ʺʠʶʥʺ ʩʤʥʦʡʩʶʩ ʠʬʤ. 

 

 ʤʬʠʹ1: 

 ʬʣʥʢʡ ʭʩʹʰʥ ʭʩʸʡʢ ʺʶʥʡʷ ʯʺʰʤʡn ʸʶʩʩʬ ʬʫʥʰ ʣʩʮʺ ʭʠʤ ,ʭʠʺʤʡ ʭʤʬʹ ʤʴʣʲʤʤ ʺʥʮʩʹʸ ʭʲ  ʥʠ
ʲʩʢʤʬ ʬ?ʤʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺ 

ʬʠʹʬ ʤʡʥʹʺ ʤʰʹʩ ʩʰʴʬ ʪʠ ʤʬʫ ʭʣʥʷ ʢʩʶʤʬ ʹʩ ʯʫ  ʭʺʩʸʥʢʬʠʤʩʲʡʬ ʭʩʩʷ (Gale and Shapley )
 ʯʫʮ ʸʧʠʬʥ.ʤʰʷʱʮʬ ʲʩʢʤʬ ʯʺʩʰ ʤʩʤʩ ʥʺʥʢʤʰʺʤ ʺʸʩʷʧ ʩ"ʲ 

 ʬʹ ʪʥʣʩʹ ʭʺʩʸʥʢʬʠGale and Shapley: 

ʩʶʰʢ :ʺʥʨʹʴ ʭʹʬ ʭʩʡʬʹʡ ʭʺʩʸʥʢʬʠʤ ʺʠ 

  ʡʬʹ1 ʤʴʣʲʤʤ ʺʮʩʹʸʡ ʤʰʥʹʠʸʤ ʤʹʩʠʬ )ʭʩʫʣʥʹʮ( ʯʩʠʥʹʩʰ ʭʩʲʩʶʮ ʭʩʸʡʢʤ ʬʫ :.ʭʤʬʹ 
  ʡʬʹ2 ʺʱʸʥʠʮ ʺʡʹʧʰ ʤʣʩʧʩ ʯʩʠʥʹʩʰ ʺʲʶʤ ʤʬʡʩʷʹ ʤʹʩʠ : ʺʩʰʮʦʤʬ ʤʲʩʶʤʹ ʸʡʢʬ 

 .ʯʩʠʥʹʩʰʺ" ʭʩʸʡʢ ʤʮʫʮ ʯʩʠʥʹʩʰ ʺʲʶʤ ʤʬʡʩʷʹ ʤʹʩʠ ʩʫʤ ʸʡʢʤʮ ʵʥʧ ʭʬʥʫ ʺʠ "ʤʧʣ
ʤʩʬʲ ʳʣʲʥʮ ʤ ʺʮʩʹʸ ʩʴʬʤʬ ʥʲʩʶʤʹ ʭʩʸʡʢʤ ʬʬʫʮʺʱʸʥʠʮ ʤʩʤʺ ʠʩʤ ʥʩʬʠʥ ʤʬʹ ʤʴʣʲʤ 

ʺʩʰʮʦ. 
  ʡʬʹ3ʬʡʩʷʹ ʭʩʸʡʢʤ ʬʫ : ʡʬʹ ʬʲ ʭʩʸʦʥʧ ʤʩʩʧʣ ʥ1  ʤʴʣʲʤʤ ʺʮʩʹʸʡ ʠʡʤ ʤʹʩʠʤ ʸʥʡʲ

ʭʤʬʹ. 
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 ʡʬʹ ʯʠʫʮ2 ʥ-3 ʭʮʶʲ ʬʲ ʭʩʸʦʥʧ ʸʹʠʫ ʭʩʩʺʱʩ ʪʩʬʤʺʤ .ʭʩʹʰʤ ʬʫ ʭʩʠʥʹʩʰ ʺʲʶʤ ʥʬʡʩʷ . 

 ʯʠʫʲ ʸʥʦʧʬ ʯʺʩʰ ʤʬʠʹʤ ʬ– ?ʤʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺ ʸʶʩʩʬ ʬʫʥʰ ʣʩʮʺ ʭʠʤ  .ʯʫ ʠʩʤ ʤʡʥʹʺʤ  ʬʫ
.ʤʡʩʶʩ ʤʩʤʺ ʬ"ʰʤ ʭʺʩʸʥʢʬʠʤʮ ʺʬʡʷʺʮʤ ʪʥʣʩʹ ʺʠʶʥʺ 

ʤʧʫʥʤ : ʥʰʠʤʶʸʰ ʺʥʠʸʤʬ  ʩʫʺʩʴʥʱ ʪʥʣʩʹ ʺʠʶʥʺʡ ʬʫ ʩʫ  ʸʡʢ ʤʺʥʠ ʤʹʩʠʬ ʯʩʠʥʹʩʰ ʲʩʶʤʬ ʤʱʰʩʹ
 ʸʹʠʮ ʸʺʥʩ ʳʩʣʲʮ ʠʥʤʥʺʹʩʠ ʺʠ ʥʬ ʤʶʡʥʹʹ  ʥʰʮʮ ʡʥʨ ʸʺʥʩ ʪʥʣʩʹ ʤʬʡʩʷ ʠʩʤ ʩʫ ʡʥʸʩʱ ʬʡʷʩ- ʤ ʩʸ

 ʺʥʡʩʶʩ ʤʦ ʯʺʩʰ .ʧʩʫʥʤʬ ʡ ʺʠʦʺʩʢʥʬ ʤʸʥʶ ʭʺʩʸʥʢʬʠʤ ʬʲ ʨʡʮ ʩʴʬ: 

ʩʥʱʮ ʸʡʢʹ ʤʹʩʠ ʬʫ ʳʩʣʲʮ ʭʸʺʥʩ ʮʠʥʺʹ ,ʺʩʧʫʥʰʤ ʪʩʬʤʺʤ ʳʥʱʡ ʪʣʥʹʮ ʠʥʤ ʤʩʬʠ,  ʥʺʥʠ ʤʺʧʣ
 ʪʸʣʤ ʪʬʤʮʡ ʥʤʹʩʺʮ.ʸʺʥʩ ʤʴʩʣʲʮ ʠʩʤ ʥʺʥʠ ʸʧʠ ʸʡʢ ʸʥʡʲ  ʭʩʫʱʺ ʠʬ ʥʬʬʤ ʭʩʹʰʤʮ ʺʧʠ ʳʠ

.ʩʧʫʥʰʤ ʤʬʲʡ ʩʰʴ ʬʲ ʸʡʢʤ ʺʠ ʺʧʷʬ .ʬ"ʹʮ  

 

 ʺʷʴʱʮ ʤʧʫʥʤ ʩʤʥʦʩʫ ʤʠʸʮʤ  ʹʥʮʩʹʡ ʬʹ ʭʺʩʸʥʢʬʠʡGale and Shapley  ʣʩʮʺʬʡʷʺʺ  ʺʠʶʥʺ
ʡʩʶʩ ʪʥʣʩʹʤ ʪʩʬʤʺʤ ʳʥʱʡ ( ʺʧʫʥʤ)ʡʩʶʩ ʪʥʣʩʹ ʭʥʩʷ ʯʺʩʰ .ʺʲʫ  ʺʴʱʥʰ ʤʸʣʢʤ ʺʺʬ ʯʫʮ ʸʧʠʬʥ

ʤʺʸʦʲʡ  ʯʺʩʰ ʤʩʤʩʥʲʨʬʯ  ʤʰʷʱʮʤ ʺʠ ʷʦʧʺʹ ʤʰʲʨ.ʺʮʣʥʷʤ ʤʬʠʹʡ ʥʰʲʢʤ ʤʩʬʠ 

ʲ ʸʩʣʢʰʺʩʸʹʴʠ ʤʬʫ" ʸʡʢ ʬʫ ʸʥʡ" ʫ ʤʹʩʠ ʬʫ ʪʥʣʩʹ ʺʠʶʥʺʡ ʸʡʢʬ ʺʫʣʥʹʮ ʺʥʩʤʬ ʤʬʥʫʩ ʸʹʠ
ʡʩʶʩʤ ʩʤʹʬʫ ʤʬʠʹ ʩʰʴʬ( ʤʬʲʮʬ ʤʮʢʣʤʡ .1 )3  ʺʥʬʫ ʯʤ ʭʩʹʰʤ ʬʬʫʹ ʺʥʠʸʮ ʺʥʡʩʶʩʤ ʺʥʠʶʥʺʤ

 ʭʩʶʥʸ ʭʠ ʺʮʩʥʱʮ ʤʹʩʠ ʭʲ ʺʥʩʤʬ ʬʫʥʩ ʠʬ ʸʡʢ ʭʤʡ ʭʩʸʷʮ ʭʩʮʩʩʷ ʪʠ ,ʸʡʢ ʬʫʬ ʺʥʩʸʹʴʠ
.ʤʡʩʶʩ ʤʩʤʺ ʤʠʶʥʺʤʹ 

 "ʺʥʩʸʹʴʠ ʺʥʬʫ" ʳʱʥʠ ʬʹ ʤʸʣʢʤʤ ʯʺʰʩʤʡʯʲʨʰ :ʤʠʡʤ ʤʰʲʨʤ ʺʠ 

:ʤʰʲʨ ʭʺʩʸʥʢʬʠʤ  ʬʹGale and Shapley  ʤʹʩʠʤ ʺʠ ʸʡʢ ʬʫʬ ʥʴʥʱʡ ʪʣʹʮʩ ʠʥʤ ʥʺʥʠ ʤʡʥʨ ʩʫʤ ʬʥʫ
 ʥʬ ʺʥʩʸʹʴʠʤ ʺʥʬʫʤ ʪʥʺʮ ʬʡʷʬ– .ʭʩʸʡʢʬ ʺʩʬʮʩʨʴʥʠ ʤʠʶʥʺʤ ʸʮʥʬʫ 

ʤʧʫʥʤ ʤʹʩʠʤ ʺʠ ʬʡʩʷ ʠʬʹ ʸʡʢ ʥʰʹʩ ʩʫ ʤʬʩʬʹʡ ʧʩʰʰ :.ʺʥʩʸʹʴʠʤ ʺʥʬʫʤ ʪʥʺʮ ʥʩʬʲ ʺʴʣʲʥʮ ʩʫʤ 
 ʯʥʹʠʸʤ ʸʡʢʤ ʬʲ ʬʫʺʱʰʬʫ ʡʬʹʡ ʸʹʠʪʩʬʤʺʡ ʥʤʹ  ʥʬ ʠʸʷʰ .ʥʬʹ ʺʩʸʹʴʠ ʤʬʫ ʩʣʩ ʬʲ ʤʧʣʰ݉௫ 

 ʤʬʥ𝑤௣௣௪ʤʦʫ ʸʡʢ ʭʩʩʷ ʧʸʫʤʡ . ʤʧʰʤʤ ʩʴʬ –  ʩʫ ʤʬʫ ʩʣʩ ʬʲ ʤʧʣʰʹ ʸʡʢ ʭʩʩʷ ʠʬʥ ʤʸʷʮʡ
ʴʠʤ ʤʬʫʤ .ʺʩʬʮʩʨʴʥʠ ʺʩʴʥʱʤ ʵʥʡʩʹʤ ʺʠʶʥʺʹ ʩʸʤ ʺʩʸʹʴʠ ʤʺʹʲ ,ʸʡʢʤ ʺʠ ʤʺʧʣʹ ʺʩʸʹ

.ʸʺʥʩ ʤʶʥʸ ʠʩʤ ʥʺʥʠ ʸʡʢ ʤʬ ʤʲʩʶʤʹ ʬʬʢʡ ʷʸ ʺʠʦ  ʥʬ ʠʸʷʰ݉௕௘௧௧௘௥ ௧ℎ௔௡ ௠𝑥. 

:ʠʥʤ ʲʢʸʫ ʪʥʣʩʹʤ ʡʶʮʹ ʪʫ ݉௫ ↔ 𝑤௙𝑖௡௔௟ ௪𝑖௙௘ ݉௕௘௧௧௘௥ ௧ℎ௔௡ ௠𝑥 ↔ 𝑤௣௥௘௙௘௥௥௘ௗ ௣௢௦௦𝑖௕௟௘ ௪𝑖௙௘ ௙௢௥ ௠𝑥  ሺ𝑤௣௣௪ሻ 
 ʭʶʲʡʹ ʪʫ݉௕௘௧௧௘௥ ௧ℎ௔௡ ௠𝑥 ʮʬ ʺʩʸʹʴʠʤ ʤʬʫʬ ʪʣʥʹ- ݉௫, ʥ- ݉௫  ʺʸʧʠ ʤʹʩʠʬ ʪʣʥʹʮ

(𝑤௙𝑖௡௔௟ ௪𝑖௙௘) ʺʥʧʴ ʳʩʣʲʮ ʠʥʤ ʤʺʥʠ. 

ʬ ʺʲʫ ʺʫʣʥʹʮ ʸʹʠ ʤʹʩʠʤ- ݉௕௘௧௧௘௥ ௧ℎ௔௡ ௠𝑥ʸʮʥʬʫ , 𝑤௣௣௪ , ʥʺʥʠ ʺʡʤʥʠʮ ʸʺʥʩ- ݉௫,  ʠʩʤ ʥʺʥʠ
ʤʺʧʣ, ʠʬ ʺʩʸʹʴʠ ʤʬʫ ʭʢ ʠʩʤ ʳʱʥʰʡ ʬʡ- ݉௫, ʺʩʴʥʱ ʪʥʣʩʹ ʺʠʶʥʺ ʹʩʹ ʸʮʥʠ ʤʦ ʤʡʩʶʩ  ʩʤʹʬʫ

 ʺʠ ʺʫʣʹʮʹ𝑤௣௣௪ ʥ- ݉௫ .ʣʧʩʡʬ ,ʺʠʦ ʭʲ- ݉௕௘௧௧௘௥ ௧ℎ௔௡ ௠𝑥  ʸʺʥʩ ʡʤʥʠ ʠʥʤʹ ʥʬ ʺʩʸʹʴʠ ʤʬʫ ʯʩʠ
ʮ- 𝑤௣௣௪  ʩʰʴʬ ʤʬ ʩʸʹʴʠʹ ʬʲʡ ʤʺʧʣʹ ʤʹʩʠ ʺʮʩʩʷ ʠʬ ʩʫ(݉௫ .) ʤʦ ʡʶʮʬʲʥʴʡ  ʸʹʴʠʮ ʠʬ

 ʬʹ ʡʩʶʩ ʪʥʣʩʹ݉௫   ʭʲ𝑤௣௣௪ ʹ ʩʰʴʮ ʺʠʦ ,݉௕௘௧௧௘௥ ௧ℎ௔௡ ௠𝑥 ʥ- 𝑤௣௣௪  ʬʹ ʺʥʴʩʣʲʤ ʹʠʸʡ ʲʢʸʫ
ʩʰʹʤ ʸʮʥʬʫ .𝑤௣௣௪ ʬ ʺʩʸʹʴʠ ʤʬʫ ʠʬ- ݉௫ – .ʬ"ʹʮ .ʤʸʩʺʱ 

ʤʰʷʱʮʤʮʩʠʺʮ ʩʫʤ ʤʹʩʠʤ ʺʠ ʬʡʷʮ ʸʡʢ ʬʫ :  )ʥʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸʡ ʤʤʥʡʢ ʩʫʤ( ʥʬ ʬʬʫ ʪʥʺʮ
.ʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺʡ ʥʬ ʺʥʩʸʹʴʠʤ ʭʩʹʰʤ 
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ʯʺʩʰ  ʩʫ ʯʩʩʶʬʯʺʩʰ ʺʥʠʸʤʬ ʤʮʥʣ ʤʸʥʶʡ  ʤʸʥʶʬ ʭʺʩʸʥʢʬʠʤ ʳʥʱʡ ʩʫ ʤʰʥʸʧʠʤ ʤʰʲʨʤ ʺʠ ʥʰʧʫʥʤ ʤʡ
 ʬ"ʰʤ–  ʭʩʹʰʤ ,ʭʤʬ ʺʥʩʸʹʴʠʤ ʭʩʹʰʤ ʬʬʫʮ ʤʡʥʨ ʩʫʤ ʤʸʩʧʡʤ ʺʠ ʭʩʬʡʷʮ ʭʩʸʡʢʤʹ ʯʮʦʡ

ʺʡ ʭʤʬ ʭʩʩʸʹʴʠʤ ʭʩʸʡʢʤ ʬʬʫʮ ʤʲʥʸʢ ʩʫʤ ʤʸʩʧʡʤ ʺʠ ʺʥʬʡʷʮ.ʡʩʶʩ ʪʥʣʩʹ ʺʥʠʶʥ 

 

ʭʩʬʡʷʮʥ ʤʸʩʧʡʤʮ ʭʩʶʥʸʮ ʩʫʤ ʭʤ ʥʡ ,ʭʩʸʡʢʤ ʸʥʡʲ ʡʩʶʩ ʪʥʣʩʹ ʬʲ ʸʡʥʣ ʤʫ ʣʲ ʪʥʣʩʹʡ  ʤʹʩʠʤ ʺʠ
 ʤʡʥʨ ʩʫʤʮ .ʯʤʬ ʺʥʩʸʹʴʠʤ ʺʥʬʫʤ ʪʥʺʭʲ  ʭʩʩʷ ʤʩʸʨʮʩʱ ʩʮʲʨʮ ʩʫ ʺʥʠʸʬ ʯʺʩʰ ʤʸʶʷ ʤʰʩʧʡʡ ,ʺʠʦ

ʥʱʸʠʺʩ ʥʠ ʥʧʣʩ ʭʩʸʡʢʤʥ ʭʩʸʡʢʬ ʲʩʶʤʬ ʺʥʬʥʫʩ ʭʩʹʰʤ :ʪʥʴʤʤ ʪʩʬʤʺʤ  ʺʩʰʮʦʬʭʩʹʰ ʭʺʴʣʲʤ ʩʴʬ– 
ʺʥʮʥʷʮ ʭʩʴʩʬʧʮ ʭʩʸʡʢʤʥ ʭʩʹʰʤ ʹ ʪʫʬ ʠʩʡʮ ʯʡʥʮʫ ʤʦ .ʭʺʩʸʥʢʬʠʡ ʩʫʤ ʤʸʩʧʡʤ ʺʠ ʥʬʡʷʩ ʭʩʹʰʤ

 ʤʡʥʨʤ ʥʬʡʷʩ ʺʠʦ ʺʮʥʲʬ ʭʩʸʡʢʤʥ ,ʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺʡ ʬʡʷʬ ʥʬʫʥʩ ʯʺʥʠ ʭʩʸʡʢʤ ʬʬʫʮ ʯʤʬ ʺʩʸʹʴʠ
ʡ ʭʤʬ ʺʥʩʸʹʴʠʤ ʺʥʬʫʤ ʬʬʫ ʪʥʺʮ ʭʸʥʡʲ ʤʡʥʨ ʺʥʧʴ ʩʫʤ ʤʸʩʧʡʤ ʺʠ.ʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺ 

 

 ʤʬʬʫʤ1  ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʬ– :ʤʰʥʹ ʭʩʹʰʥ ʭʩʸʡʢ ʸפʱʮ 
 ʸʡʢ ʬʫʬ ʪʥʣʩʹʤ ʪʩʬʤʺ ʳʥʱʡʥ ʤʤʦ ʭʩʸʡʢʤʥ ʭʩʹʰʤ ʸʴʱʮ ʥʡ ʸʺʥʩʡ ʨʥʹʴʤ ʤʸʷʮʤ ʢʶʥʤ ʤʫ ʣʲ
 ʸʹʠʫ ʤʸʥʷ ʤʮʥ ?ʭʩʹʰʤ ʸʴʱʮʮ ʤʥʡʢ ʭʩʸʡʢʤ ʸʴʱʮ ʸʹʠʫ ʤʸʷʩ ʤʮ ʪʠ .ʪʴʩʤʬʥ ʤʹʩʠ ʤʩʤʺ

 ʸʴʱʮʮ ʤʥʡʢ ʭʩʹʰʤ ʸʴʱʮʭʩʸʷʮʤ ʺʠ ʯʧʡʰ ?ʭʩʸʡʢʤ  ʭʩʹʰʬ ʭʩʲʩʶʮ ʭʩʸʡʢʤ ʥʡ ʭʺʩʸʥʢʬʠʤ ʸʥʡʲ
ʪʥʴʤʤ ʤʸʷʮʬ ʭʢ ʯʩʨʥʬʧʬ ʺʥʬʩʡʷʮ ʥʩʤʩ ʺʥʠʶʥʺʤ ʪʠ: |𝑀| > |𝑊|: 

ʭʩʹʰʤ ʸʴʱʮʮ ʤʥʡʢ ʭʩʸʡʢʤ ʸʴʱʮ ʸʹʠʫ –  ʸʧʡʰ ʥʠ ʭʩʸʡʢʤʮ ʣʧʠ ʬʫ ʸʹʠʫ ʭʩʩʺʱʩ ʭʺʩʸʥʢʬʠʤ
 ʭʲ ʤʴʬʧʤ ʤʹʲʩ ʤʹʩʠ ʭʲ ʪʣʥʹʹ ʸʡʢ ʭʠ .ʸʧʠ ʸʡʢ ʸʥʡʲ ʭʩʹʰʤ ʬʫ ʩʣʩ ʬʲ ʤʧʣʰ ʥʠ ʤʹʩʠ ʩʣʩ ʬʲ

ʠʬʹ ʸʡʢ ʥʸʥʡʲ ʡʩʨʮ ʠʬ ʡʶʮ ʤʩʤʩ ʤʦ ʪʣʥʹʡ .ʬʹ ʤʠʶʥʺ ʤʥʥʤʮ ʤʫʣʥʹʹ ʭʩʸʡʢʤ ʺʶʥʡʷ ,ʳʱʥʰ 
 ʭʺʩʸʥʢʬʠʤ ʩʴʬ ʡʩʶʩ ʪʥʣʩʹ– ʩʹʤ ʺʠʶʥʺ ,ʸʮʥʬʫ ʭʩʸʡʢ ʸʴʱʮ ʸʥʡʲ ʪʥʣʤ ʭʩʹʰʤ ʸʴʱʮʮ ʤʥʡʢ-  ʭʢ

.ʡʩʶʩ ʤʩʤʩ ʣʩʮʺ ʠʥʤ |𝑀| < |𝑊|: 

ʸʹʠʫ ʭʩʸʡʢʤ ʸʴʱʮʮ ʤʥʡʢ ʭʩʹʰʤ ʸʴʱʮ  ʭʺʩʸʥʢʬʠʤʩʹ ʲʢʸʡ ʭʩʩʺʱʩ ʭʩʸʡʢʤ ʬʫ ʥʫʣʥʹʭʤʩʹʰʬ .
 ʤʦ ʡʶʮʡʹ ʸʡʢ ʸʡʫ ʬʲʡ ʠʬʬ ʥʸʺʥʰʹ ʭʩʹʰʤ ʯʮ ʺʧʠ ʺʧʷʬ ʤʶʸʩ ʠʬ ʪʣʥʹʯʥʥʩʫʮ ʹ ʸʺʥʩ ʺʥʫʥʮʰ ʯʤ

ʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸʡ ,ʥʥʤ ʬʹ ʪʥʣʩʹʤ ,ʳʱʥʰʡʯʤʩʬʲʡʥ ʭʩʫʣʥʹʮʤ ʭʩʹʰ  ʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺ ʭʩʥʥʤʮ– 
 .ʡʩʶʩ ʤʩʤʩ ʣʩʮʺ ʠʥʤ ʭʢ ʭʩʸʡʢʤ ʸʴʱʮʮ ʤʥʡʢ ʭʩʹʰ ʸʴʱʮ ʸʥʡʲ ʪʥʣʩʹʤ ʺʠʶʥʺ ,ʸʮʥʬʫ 

 

 ʤʬʬʫʤ2 ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʬ – ʭʩʩʥʶʸ ʠʬ ʭʩʹʰ ʥʠ ʭʩʸʡʢ: 
 ʤʴʣʲʤ ʺʮʩʹʸ ʸʥʶʩʬ ʭʩʸʡʢʤʥ ʭʩʹʰʤ ʬʬʫ ʥʹʷʡʺʤ ,ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ ʺʠ ʸʥʺʴʬ ʬʩʡʹʡ

 ʸʺʥʩ ʡʶʮ .ʭʩʩʥʱʮ ʸʣʱʡ ʩʰʹʤ ʯʩʮʤ ʬʬʫ ʺʠ ʤʬʩʫʮʹʺʥʠʩʶʮʬ ʡʥʸʷ  ʸʡʢ ʥʠ ʤʹʩʠ ʸʹʠʫ ʠʥʤ ʭʩʬʥʫʩ
ʡʸʱʬ ʫ ʤʹʩʠ ʥʠ ʸʡʢ ʭʲ ʺʥʩʤʬ ʳʷʥʺʡʹʬ.ʤʮʠʺʤʡ ʭʤ 

 :ʠʮʢʥʣʬ ݉ଵ ݉ଶ ݉ଷ 

1 2 1 

3 3 3 

 1 2 

 𝑤ଵ 𝑤ଶ 𝑤ଷ 

2 3 1 

1 1 2 

 2 3 
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 ʤʹʩʠ𝑤ଵ  ʸʡʢ ʺʠ ʤʴʩʣʲʮ݉ଶ  ʸʡʢ ʺʠ ʥʩʸʧʠʥ݉ଵ  ʸʡʢʬ ʠʹʰʤʬ ʭʩʫʱʺ ʠʬ ʭʬʥʲʬ ʪʠ݉ଷ ʳʱʥʰʡ .
 ʸʡʢ݉ଵ  ʤʹʩʠ ʺʠ ʳʩʣʲʮ𝑤ଵ  ʤʹʩʠ ʺʠ ʤʩʸʧʠʥ𝑤ଷ  ʤʹʩʠʬ ʠʹʰʤʬ ʳʷʥʺʡ ʡʸʱʮ ʪʠ𝑤ଶ. 

 ʹʥʮʩʹʡ ,ʺʠʦ ʺʥʸʮʬ .ʪʩʬʤʺʤ ʳʥʱʡ ʥʫʣʥʹʩ ʭʩʸʡʢʤ ʥʠ ʭʩʹʰʤ ʬʫ ʠʬ ʩʫ ʡʶʮʤ ʯʫʺʩ ʤʦ ʤʸʷʮʡ
 ʬʹ ʭʺʩʸʥʢʬʠʡGale and Shapley ʥʺʥʠ ʩʴʬ ʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺ ʯʩʩʣʲ ʬʡʷʺʺ ,ʯʥʸʷʲ  ʤʬʬʫʤʤ ʬʹ

.ʤʰʥʹ ʭʩʸʡʢ ʸʴʱʮʥ ʭʩʹʰ ʸʴʱʮ ʸʥʡʲ 

 

 ʤʬʬʫʤ3  ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʬ–  ʺʩʩʲʡʤʸʩʣʬ ʭʩפʺʥʹʤ Stable Roommate Problem: 
 .ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʬ ʤʮʥʣ ʸʹʠ ʤʮʶʲ ʩʰʴʡ ʤʩʩʲʡ ʠʩʤ ʤʸʩʣʬ ʭʩʴʺʥʹʤ ʺʩʩʲʡ ,ʤʬʬʫʤʮ ʸʺʥʩ

 ʺʧʠ ʤʶʥʡʷ ʪʥʺʮ ʭʤʰʩʡ ʭʩʹʰʠ ʪʣʹʬ ʯʥʶʸʤ ʺʠ ʹʩ ʤʸʩʣʬ ʭʩʴʺʥʹʤ ʺʩʩʲʡʡ  ʭʢ .ʺʥʢʥʦʬ ʺʣʣʥʡ
ʩʡʷʮ ʺʥʡʩʶʩʤ ʺʸʣʢʤ ʸʹʠʫ ,ʤʡʩʶʩ ʪʥʣʩʹ ʺʠʶʥʺʬ ʲʩʢʤʬ ʠʩʤ ʤʩʥʶʸʤ ʤʸʨʮʤ ʯʠʫ ʩʴʫ ʤʸʣʢʤʬ ʤʬ

 ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʡ ʤʰʺʩʰ ʠʩʤʹ–  ʺʥʢʥʦʮ ʭʩʹʰʠ ʩʰʹ ʭʩʮʩʩʷ ʠʬ ʭʠ ʤʡʩʶʩ ʠʸʷʺ ʪʥʣʩʹ ʺʠʶʥʺ
.ʭʩʠʶʮʰ ʭʤ ʭʺʩʠ ʭʩʴʺʥʹʤ ʺʠ ʸʹʠʮ ʩʰʹʤ ʺʠ ʣʧʠ ʭʩʴʩʣʲʮ ʥʩʤʹ ʭʩʰʥʹ 

:ʤʡʩʶʩ ʠʬ ʤʠʶʥʺ ʭʩʩʷʺʤʬ ʤʬʥʫʩ ʥʦʤ ʤʩʩʲʡʤ ʸʥʡʲ ʩʫ ʤʠʸʮʤ ʤʨʥʹʴ ʠʮʢʥʣ ʺʺʬ ʯʺʩʰ ݉ଵ ݉ଶ ݉ଷ ݉ସ 

2 3 1  

    

    

4 4 4  

ʮʥʷʮʤ ʸʠʹ ʺʠ(ʤʦ ʤʸʷʮʡ ʪʸʥʶ ʯʩʠ ʪʠ ʺʥʠʬʮʬ ʯʺʩʰ ʤʬʡʨʡ ʺʥ)  

ʤʸʷʮʡ ʤ ʬʹ ʺʥʴʣʲʤʤ ʤʮ ʤʰʹʮ ʠʬ ʤʦ݉ସ ʡʩʶʩ ʪʥʣʩʹ ʭʩʩʷʺʤʬ ʬʥʫʩ ʠʬ.  ʭʲ ʪʣʥʹʩʹ ʩʮ ʬʫ݉ସ 
ʥ ʸʧʠ ʳʺʥʹ ʭʲ ʳʬʧʺʤʬ ʤʶʸʩʭʩʫʱʩ ʭʩʸʺʥʰʤ ʭʩʩʰʹʤʮ ʣʧʠ :ʠʮʢʥʣʬ .ʥʺʥʠ ʺʧʷʬ ሺ݉ଵ, ݉ଶሻ, ሺ݉ଷ, ݉ସሻ ݉ଷ  ʺʠ ʳʩʣʲʩ݉ଵ  ʥʠ݉ଶ  ʩʡʢ ʬʲ݉ସ ʹ ʯʥʥʩʫʮʥ ʪʣʥʹ ʠʥʤ ʥʺʩʠ- ݉ଵ ʥ- ݉ଶ  ʺʮʩʹʸ ʹʠʸʡ ʠʬ

 ʺʠ ʳʩʣʲʩ ʭʤʮ ʣʧʠ ʧʥʨʡ ʩʰʹʤ ʬʹ ʣʧʠ ʤʴʣʲʤʤ݉ଷ  ʭʩʩʷʤ ʳʺʥʹʤ ʩʰʴ ʬʲʥʬʹ . 

.ʯʤ ʸʹʠʡ ʪʥʣʩʹʤ ʺʥʩʲʡ ʬʫʬ ʡʩʶʩ ʯʥʸʺʴ ʭʩʩʷ ʭʠ ʸʥʸʩʡʡ ʺʥʠʸʬ ʯʺʩʰ ʣʩʮʺ ʠʬ ʩʫ ʣʥʮʬʬ ʯʺʩʰ ʯʠʫʮ 

 

 ʤʬʬʫʤ4 ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʬ – ʤ ʺʩʩʲʡʺʥʣʮʲʥʮ ʭʩחʮʺʮʤʥ ʭʩʬʥחʤ ʩʺʡ ʺʩʩʲʡ / ʺʥʬʬʫʮʬ 
college admissions problem: 

:ʪʫ ʺʸʣʢʥʮ ʤʩʲʡʤ 

 ʬʹ ʤʶʥʡʷn ʬ ʪʩʩʹʬ ʹʩ ʭʺʥʠ ʭʩʨʰʣʥʨʱ/ʭʩʣʮʲʥʮ- m ʺʥʬʬʫʮ ʸʹʠʫ ,𝑞𝑖  ʺʩʬʮʩʱʷʮʤ ʤʱʫʮʤ ʠʩʤ
 ʤʬʬʫʮ ʤʬʥʫʩʤ ʭʩʨʰʣʥʨʱ ʬʹi  ʸʹʠʫ( ʤʫʥʺʬ ʬʡʷʬ𝑖 ∈ {ͳ,ʹ, … , ݉}  ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʡ ʥʮʫ .)

ʣʱ ʩʴʬ ʱʰʫʤʬ ʤʶʸʩ ʭʤʩʬʠ ʺʥʬʬʫʮʤ ʺʠ ʢʸʣʩ ʣʮʲʥʮ ʬʫʮʲʥʮʤ ʯʤʩʬʠ ʺʥʬʬʫʮ ʸʹʠʫ ,ʤʴʣʲʤ ʸ ʣ
 ʭʩʸʹʷ ʯʩʠ ʩʫ )ʨʥʹʴʤ ʤʸʷʮʤ ʸʥʡʲ( ʧʩʰʰ .ʥʬʹ ʤʴʣʲʤʤ ʺʮʩʹʸʡ ʥʮʹʸʩ ʠʬ ʱʰʫʤʬ ʯʩʩʰʥʲʮ ʥʰʩʠ

 ʤʴʣʲʤʤ ʸʣʱʡ–  ʦʠ ʤʣʩʮ ʤʺʥʠʡ ʸʺʥʩ ʥʠ ʺʥʬʬʫʮ ʩʺʹʬ ʱʰʫʤʬ ʳʩʣʲʮ ʣʮʲʥʮʥ ʤʸʷʮʡ ʸʮʥʬʫ
 ʭʢ ,ʭʩʣʮʲʥʮʤ ʥʮʫ ʤʸʥʶʤ ʤʺʥʠʡ .ʸʥʸʡ ʺʥʴʩʣʲ ʸʣʱʡ ʯʺʥʠ ʢʸʣʬ ʸʡʣ ʬʹ ʥʴʥʱʡ ʪʸʨʶʩ ʤʦ ʤʸʷʮʡ

 ʺʠ ʢʸʣʺ ʤʬʬʫʮ ʬʫn  ʸʹʠ ʭʩʣʮʲʥʮ ʠʩʶʥʤʬ ʯʺʩʰ ʤʡ ʭʢ ʸʹʠʫ ,ʤʴʣʲʤ ʺʮʩʹʸ ʩʴʬ ʭʩʣʮʲʥʮʤ
 ʭʥʹʡ ʬʡʷʬ ʭʩʫʱʺ ʠʬ ʤʬʬʫʮ .ʯʴʥʠ 

 ʩ"ʴʲʥ ʭʩʣʮʲʥʮʤʥ ʺʥʬʬʫʮʤ ʬʹ ʤʴʣʲʤʤ ʩʸʣʱ ʩʴʬ ʺʥʬʬʫʮʬ ʭʩʣʮʲʥʮ ʪʣʹʬ/ʪʩʩʹʬ ʠʥʤ ʯʠʫ ʯʥʶʸʤ
.ʤʡʩʶʩ ʤʩʤʺ ʪʥʩʹʤ ʺʠʶʥʺʹ ʪʫ )ʺʥʬʬʫʮʤ ʬʹ ʺʥʩʬʮʩʱʷʮ ʺʥʱʫʮ( ʩʥʰʴ ʭʥʷʮ 
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ʰʣʢ ʨʰʣʥʨʱ ʭʩʮʩʩʷ ʠʬ ʤʡ ʪʥʩʹ ʺʠʶʥʺʫ ʺʥʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʲʡʡ ʤʡʩʶʩ ʪʥʩʹ ʺʠʶʥʺ ʸʩA 
 ʤʬʬʫʮʥB  ʭʩʮʩʩʷʮʤʥʡ ʭʩʠʡʤ ʭʩʠʰʺʤ ʩʰʹ ʺʠ-:ʺʩʰʮʦ 

  ʨʰʣʥʨʱA  ʤʬʬʫʮʬ ʸʥʡʲʬ ʳʩʣʲʮ ʥʠ ʤʬʬʫʮ ʳʠʬ ʵʥʡʩʹ ʬʡʩʷ ʠʬB  ʥʩʬʠ ʤʬʬʫʮʤ ʩʰʴ ʬʲ
.ʵʡʥʹ ʠʥʤ 

  ʤʬʬʫʮʬB  ʨʰʣʥʨʱ ʺʠ ʤʴʩʣʲʮ ʥʠ ʩʥʰʴ ʣʧʠ ʭʥʷʮ ʺʥʧʴʬ ʸʠʹʰA  ʣʧʠ ʩʡʢ ʬʲ
.ʤʬʹ ʺʮʩʩʷʤ ʤʱʫʮʤ ʺʠ ʭʩʠʬʮʮ ʲʢʸʫʹ ʭʩʨʰʣʥʨʱʤʮ 

ʨʴʥʠ ʪʥʩʹ ʺʠʶʥʺ" ʸʩʣʢʰ ʳʱʥʰʡ ʣʮʲʥʮ ʬʫʬ ʤʡ ʪʥʩʹ ʺʠʶʥʺʫ "ʺʩʬʮʩ–  ʤʬʬʫʮʬ ʥʬʹ ʤʴʣʲʤʤ ʵʥʡʩʹ
.ʸʧʠ ʡʩʶʩ ʪʥʩʹ ʬʫʡ ʥʮʫ ʺʥʧʴʬ ʡʥʨ 

 ʤʰʲʨ1: 

.ʤʣʩʧʩ ʠʩʤ ʦʠ ,ʤʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʩʲʡʬ ʺʩʬʮʩʨʴʥʠ ʪʥʩʹ ʺʠʶʥʺ ʺʮʩʩʷ ʭʠ 

ʤʧʫʥʤ: 

 ʭʩʸʹʷ ʯʩʠ ʩʫ ʤʧʰʤʡ ʡʹʧʺʤʡ .ʤʩʲʡʬ ʭʩʩʬʮʩʨʴʥʠ ʭʩʶʥʡʩʹ ʩʰʹ ʭʩʮʩʩʷ ʩʫ ʤʬʩʬʹʡ ʧʩʰʰ ʺʥʴʣʲʤʡ
ʤʥʮʲʮ ʣʧʠ ʡʶʮʡʹ ʩʸʤ ,)ʣʩʧʩ ʣʮʲʥʮ ʬʶʠ ʺʥʴʩʣʲ ʸʣʱ ʥʺʥʠʡ ʺʥʢʸʥʣʮʤ ʺʥʬʬʫʮ ʩʺʹ ʯʩʠ( ʭʩʣ

 ʡʶʮʡ ʤʩʤ ʸʹʠʮ ʸʺʥʩ ʡʥʨ ʺʥʧʴ ʡʶʮʡ ʤʩʤʩ ʣʧʠ ʣʮʲʥʮ ʭʩʩʬʮʩʨʴʥʠʤ ʺʥʰʥʸʺʴʤ ʪʥʺʮ ʺʥʧʴʬ
ʩʰʹʤ – .ʸʧʠ ʨʰʣʥʨʱʬ ʭʥʷʮ ʺʥʰʴʬ ʬʩʡʹʡ ʯʩʩʰʥʲʮ ʺʥʧʴ ʠʥʤ ʠʡ ʤʬʬʫʮʬ ʵʡʥʹʩ ʣʮʲʥʮʤ  ʣʧʠ ʯʫʬ

.ʬʥʫʤ ʺʥʸʮʬ ʩʬʮʩʨʴʥʠ ʠʬ ʭʩʡʶʮʤʮ 

 

ʤʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʩʲʡ ʸʥʡʲ ʪʥʩʹ ʭʺʩʸʥʢʬʠ: 

 ʺʥʧʥʰ ʯʲʮʬʤʰʰ ʸʡʱʤʺʮʩʥʱʮ ʤʬʬʫʮʹ ʨʰʣʥʨʱ ʹʩ ʭʠ ʩʫ ʧʩ  ʦʠ ,ʯʴʥʠ ʭʥʹʡ ʬʡʷʬ ʤʰʫʥʮ ʤʩʤʺ ʤʰʩʠ
:ʪʫ ʸʡʱʥʮ ʭʺʩʸʥʢʬʠʤ .ʤʬʩʧʺʫʬʮ ʤʩʬʠ ʬʡʷʺʤʬ ʺʥʱʰʬ ʩʠʹʸ ʤʩʤʩ ʠʬ ʨʰʣʥʨʱʤ 

1). ʬʥʹ ʭʩʣʮʲʥʮʤ ʬʬʫ.ʭʤʬʹ ʺʥʴʩʣʲʤ ʺʮʩʹʸ ʹʠʸʡ ʺʥʬʬʫʮʬ ʭʺʥʣʮʲʥʮ ʺʠ ʭʩʧ 

2). ʫʮ ʭʲ ʤʬʬʫʮʱ ʬʹ ʤq  ʺʠ ʭʩʹʺq  ʤʰʺʮʤ ʺʮʩʹʸʡ ʤʩʬʲ ʭʩʴʣʲʥʮʤ ʭʩʣʮʲʥʮʤ–  ʸʮʥʬʫ
 ʸʠʹʤ ʺʠʥ ,ʺʥʣʮʲʥʮ ʧʬʶʥʮ ʸʺʥʩ ʣʮʲʥʮ ʹʩʢʮ ʠʬ ʣʥʲ ʬʫ ʤʬʬʫʮʬ ʩʰʮʦ ʯʴʥʠʡ ʭʩʶʡʥʹʮ ʭʤ

ʮ ʺʥʧʴ ʥʮʹʸʰ ʭʠ .ʤʧʣʺ ʠʩʤ- q ʱʩʰʫʺ ʠʩʤ ,ʤʬʬʫʮʬ ʭʩʨʰʣʥʨʱ  ʺʮʩʹʸʬ ʭʬʥʫ ʺʠ
.ʤʰʺʮʤʤ 

3).  ʺʮʩʹʸʡ ʩʰʹʤ ʭʥʷʮʡ ʺʥʠʶʮʰʤ ʺʥʬʬʫʮʬ ʤʹʷʡ ʯʫʮ ʸʧʠʬ ʥʧʬʹʩ ʥʧʣʰʹ ʭʩʣʮʲʥʮ
 ʺʠ ʥʸʧʡʩ ʺʥʬʬʫʮʤ ʡʥʹʥ ʭʤʬʹ ʤʴʣʲʤʤq  ʺʮʩʹʸ ʪʥʺʮ ʯʤʩʬʲ ʭʩʴʣʲʥʮʤ ʭʩʣʮʲʥʮʤ

.ʸʠʹʤ ʺʠ ʥʧʣʩʥ ʯʤʬʹ ʤʰʺʮʤʤ ʺʮʩʹʸʡ ʭʩʠʶʮʰʤ ʭʩʨʰʣʥʨʱʤʥ ʭʩʹʣʧʤ ʭʩʮʹʸʰʤ 

ʥʮ ʬʫʹ ʲʢʸʡ ʭʩʩʺʱʩ ʪʩʬʤʺʤʣʮʲʠʶʮʰ ʥʠ : ʧʣʰ ʥʠ ʺʮʩʥʱʮ ʤʬʬʫʮ ʬʹ ʤʰʺʮʤʤ ʺʮʩʹʸʡʤ  ʩʣʩ ʬʲ
 ʤʴʣʲʤʤ ʺʮʩʹʸʡ ʺʥʬʬʫʮʤ ʬʫ ʭʩʨʰʣʥʨʱʤ ʬʫ ʺʠ ʺʩʴʥʱ ʺʬʡʷʮ ʤʬʬʫʮ ʬʫ ʤʦ ʡʬʹʡ .ʥʬʹ

.ʭʩʣʥʮʩʬʬ ʤʬʹ ʤʰʺʮʤʤ ʺʮʩʹʸʡ 

 

 ʤʰʲʨ2: 

 .ʡʩʶʩ ʤʩʤʩ ʣʩʮʺ ʬ"ʰʤ ʭʺʩʸʥʢʬʠʤ ʯʮ ʬʡʷʺʮʤ ʪʥʩʹʤ ʯʥʸʺʴ 

ʤʧʫʥʤ: 

ʺʥʡʩʶʩʤ ʺʧʫʥʤʬ ʤʤʦ ʤʧʫʥʤʤ  .ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ ʬʹ ʨʰʣʥʨʱ ʬʫ ʸʥʡʲ- ʥʩʬʲ ʤʴʩʣʲʹ ʤʬʬʫʮ ʬʫ 
ʪʩʬʤʺʤ ʳʥʱʡ ʬʡʷʺʤ ʠʥʤ ʤʩʬʠ ʤʬʬʫʮʤʮ ʸʺʥʩ .ʬ"ʹʮ .ʭʩʩʥʱʮ ʡʬʹʡ ʥʺʥʠ ʤʺʧʣ 

 

 



10 

 

 ʤʰʲʨ3: 

ʭʺʩʸʥʢʬʠʤ ʯʮ ʬʡʷʺʮʤ ʪʥʩʹʤ ʯʥʸʺʴ ʬ"ʰʤ .ʩʬʮʩʨʴʥʠ ʤʩʤʩ ʣʩʮʺ 

ʤʧʫʥʤ: 

ʤʮʥʣ ʤʧʫʥʤʤ ʤʺʢʶʤʡ .ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʡ ʭʩʸʡʢʬ ʺʥʩʬʮʩʨʴʥʠʤ ʺʧʫʥʤʬ 

ʤʬʬʫʮ ʸʩʣʢʰ ʫ .ʤʬʬʫʮʬ ʬʡʷʺʤ ʣʮʲʥʮʤ ʥʡ ʡʩʶʩ ʪʥʩʹ ʯʥʸʺʴ ʭʩʩʷ ʭʠ ʭʩʥʱʮ ʣʮʲʥʮ ʸʥʡʲ "ʺʩʸʹʴʠ"
ʪʩʬʤʺʡ ʺʮʩʥʱʮ ʤʣʥʷʰ ʣʲ ʩʫ ʧʩʰʰ  ʩ"ʲ ʤʧʣʰ ʠʬ ʯʩʩʣʲ ʣʮʲʥʮ ʳʠ ʵʥʡʩʹʤ .ʥʬ ʺʩʸʹʴʠ ʤʬʬʫʮ

ʬ ʺʩʸʹʴʠ ʤʬʬʫʮʮ ʤʧʣʰ ʠʬ ʣʮʲʥʮ ʳʠʥ ʤʸʷʮʡ ʺʩʬʮʩʨʴʥʠ ʤʠʶʥʺ ʩʤʥʦ ʩʸʤ ,ʪʩʬʤʺʤ ʳʥʱ ʣʲ ʥ
 ʤʧʣʰʹ ʣʮʲʥʮ ʭʩʩʷ ʯʫʥ ʤʸʷʮʡ .)ʡʥʨ ʩʫʤ ʵʥʡʩʹʤ ʺʠ ʥʬʡʩʷ ʭʩʣʮʲʥʮʤ(–  ʤʬʬʫʮ ʬʲ ʬʫʺʱʰA 

 ʣʮʲʥʮ ʺʠ ʤʧʥʣʹa  ʭʩʣʮʲʥʮʡ ʤʬʹ ʤʱʫʮʤ ʩʥʬʩʮ ʺʡʥʨʬ𝑏ଵ, … , 𝑏௤ ʤʬ ʭʩʩʥʶʸ ʸʺʥʩ  ʣʮʲʥʮ ʸʹʠʮ
a. ʩʫ ʧʩʫʥʤʬ ʤʶʸʰ  ʤʬʬʫʮ ʤʦ ʤʸʷʮʡA ʬ ʭʶʲʡ ʠʩʤʤʺʩʤ ʠ ʤʬʬʫʮ  ʣʮʲʥʮ ʬʩʡʹʡ ʺʩʸʹʴʠa 

.ʤʬʩʧʺʫʬʮ 

 ʭʩʣʮʲʥʮʤ ʬʫʹ ʲʥʣʩ𝑏ଵ, … , 𝑏௤  ʤʬʬʫʮ ʺʠ ʭʩʴʩʣʲʮA ʵʥʧ ʺʥʬʬʫʮʤ ʸʠʹʮ ʬʫʮ ʸʺʥʩ  ʺʥʬʬʫʮʤʮ
 ʣʮʲʥʮ ʩʫ ʺʩʰʥʹʠʸʤ ʤʧʰʤʤ ʩʴʬ ʭʤʬ ʺʥʩʸʹʴʠ ʠʬ ʭʺʥʠ ʥʧʣʹ ʺʥʬʬʫʮʤ .ʯʫ ʩʰʴʬ ʭʺʥʠ ʥʧʣ ʸʡʫʹ

a .ʥʬ ʺʩʸʹʴʠ ʤʬʬʫʮ ʩʣʩ ʬʲ ʤʧʣʰʹ ʯʥʹʠʸʤ ʠʥʤ  ʤʬʬʫʮA  ʭʩʣʮʲʥʮʤ ʬʫ ʺʠ ʺʧʷʬ ʤʴʩʣʲʮ 𝑏ଵ, … , 𝑏௤  ʺʠ ʸʹʠʮ ʤʩʬʠaʬ ʺʩʸʹʴʠ ʤʰʩʠ ʤʬʬʫʮʤ ʩʸʤ ʦʠ ,- aʬ ʩʥʫʩʱ ʤʩʤʩ ʠʬ ,- a  .ʬʡʷʺʤʬ
 ʥʡ ʩʺʨʥʴʩʤʤ ʤʸʷʮʡʥa  ʤʬʬʫʮʬ ʵʡʥʹʮA  ʣʮʲʥʮʥ𝛽𝑖  ,ʥʬ ʺʩʸʹʴʠ ʺʸʧʠ ʤʬʬʫʮʬ ʵʡʥʹʮ ʥʤʹʬʫ

 ʤʬʬʫʮ ʩʫ ʡʩʶʩ ʠʬ ʤʩʤʩ ʯʥʸʺʴʤ ʩʸʤA  ʺʠ ʳʩʣʲʺ𝛽𝑖 ʠ ʤʬʬʫʮʹ ʥʰʧʫʥʤ .ʪʥʴʤʥ ʤʬʶA  ʤʺʩʩʤ ʠʬ
 ʣʮʲʥʮʬ ʺʩʸʹʴʠa .ʤʬʩʧʺʫʬʮ )ʥʬ ʺʩʸʹʴʠ ʤʬʬʫʮ ʩʣʩ ʬʲ ʤʧʣʰʹ ʯʥʹʠʸʤ( 

ʤʰʷʱʮ: 

 ʭʩʬʥʫʩ ʥʩʤ ʠʬʹ ʭʩʣʮʲʥʮ ʷʸ ʺʥʧʥʣ ʺʥʬʬʫʮ ,ʤʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʩʲʡ ʸʥʡʲ ʤʦʤ ʪʥʩʹʤ ʭʺʩʸʥʢʬʠʡ
 ʩʬʮʩʨʴʥʠ ʯʥʸʺʴʤ ʯʫʬ .ʡʩʶʩ ʪʥʩʹ ʯʥʸʺʴ ʭʥʹʡ ʭʤʩʬʠ ʭʩʫʩʩʹ ʺʥʩʤʬ-  ʥʬʹ ʤʴʣʲʤʤ ʵʥʡʩʹ ,ʣʮʲʥʮ ʬʫ

.ʬ"ʹʮ .ʸʧʠ ʡʩʶʩ ʪʥʩʹ ʬʫʡ ʥʮʫ ʺʥʧʴʬ ʡʥʨ ʤʬʬʫʮʬ 

 

 ʤʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʩʲʡʡ ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ ʬʹ ʺʥʩʸʨʮʩʱʤ ʺʮʩʩʷ ʠʬʹ ʺʥʸʮʬ ʩʫ ʯʩʩʶʬ ʯʺʩʰ
ʷʮʡ ʺʥʬʬʫʮʤ ʺʡʥʨʬ ʤʩʤʩʹ ʩʣʫʡ ʲʶʥʤʹ ʪʥʩʹʤ ʪʩʬʤʺ ʺʠ ʪʥʴʤʬ ʯʺʩʰ ʯʩʩʣʲ .ʭʩʣʮʲʥʮʤ ʺʡʥʨʬ ʭʥ

ʡʪʩʬʤʺ ʪʥʴʤʤ ʹʩʢʮ ʺʥʬʬʫʮʤʺʥ  ʺʥʮʫʬ ʣʲ ʭʬʶʠ ʥʣʮʬʩʹ ʭʩʶʥʸ ʩʫʤ ʭʤ ʭʺʥʠ ʭʩʣʮʲʥʮʬ ʺʥʲʶʤ
ʤ ʥʮʫ ,ʭʩʣʮʲʥʮʤʥ ,ʭʤʬʹ ʤʱʫʮʤʭʩʹʰ  ʵʥʧ ʺʥʬʬʫʮʤ ʬʫ ʺʠ ʭʩʧʥʣ ,ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡʡ

.ʤʮʥʣ ʤʸʥʶʡ ʪʩʹʮʮ ʪʩʬʤʺʤ ʭʹʮ .ʡʥʡʩʱʤ ʥʺʥʠʡ ʯʤʩʬʲ ʺʴʣʲʥʮʤ ʤʬʬʫʮʤʮ 
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ʠʺʮ ʤʦʤ ʪʮʱʮʡ ʥʢʶʥʤʹ ʭʩʸʷʮʤ ʣʥʠʮ ʭʩʷʥʧʸ ʡʥʸʬ ʸʹʠ ʣʥʠʮ ʭʩʮʩʥʱʮ ʭʩʡʶʮ ʭʩʸʮʭʩʡʶʮ 
)ʩʨʮʺʮʤ ʩʨʸʥʠʩʺʤ ʭʬʥʲʤʮ ʭʩʠʶʥʩʤ( ʩʺʩʮʠʤ ʭʬʥʲʡ ʮ ʭʩʮʬʲʺʮʥ ʺʥʡʸ ʭʩʲʩʴʹʮʤ ʭʩʮʸʥʢ ʤʡʸʤ

ʯʥʸʺʴʤ ʪʸʣ ʬʲ ʭʩʩʷʺʤʬ ʬʥʫʩ ʬʬʫʡ ʭʠʤ ʤʡʥʹʺʤ ʬʲʥ  ʺʥʩʲʡ ʺʸʨʮ .ʩʬʮʩʨʴʥʠ ʥʠ ʡʩʶʩ ʪʥʩʹ ʡʶʮ
ʮʹʬ ʯʤ ʥʢʶʥʤʹ ʪʥʣʩʹʤʸʺʥʩ ʺʥʩʲʡʬ ʱʩʱʡ ʹ ʺʥʬʩʫʮʤ ʺʥʫʡʥʱʮ ʺʥʬʡʢʮ ʺʥʴʱʥʰ  ʯʧʥʺʩʰ ʬʲ ʺʥʹʷʮʤ

 .ʯʰʥʸʺʴʥ:ʬʹʮʬ 

  ʤʠʶʷʤ ʺʩʩʲʡ ʬʹ ʤʶʷ ʤʸʷʮ ʠʩʤ ʤʬʬʫʮʬ ʺʥʣʮʲʥʮʤ ʺʩʩʲʡʺʮʩʩʷʤ ʺʸʧʠ  ʯʥʢʸʠʡNRMP 
(National Resident Matching Program ʵʡʹʬ ʤʺʸʨʮʹ ʡ"ʤʸʠʡ ) ʤʠʥʴʸ ʩʣʥʮʩʬ ʩʮʩʩʱʮ

 ʬʹ ʵʥʡʩʹʤ ʺʩʩʲʡ .ʺʥʰʩʣʮʤ ʩʡʧʸʡ ʭʩʬʥʧ ʩʺʡʡ ʺʥʧʮʺʤ ʩʬʥʬʱʮʬNRMP  ʯʥʡʹʧʡ ʺʧʷʥʬ
 ʣʧʩʡ ʺʥʧʮʺʤ ʺʩʰʫʥʺʬ ʱʰʫʤʬ ʭʩʶʥʸʤ ʺʥʢʥʦ ,ʭʤʬʹ ʺʥʧʮʺʤʬ ʤʩʩʰʹʤ ʤʰʹʡ ʭʩʧʮʺʮ

 ʤʱʫʮʤ ʺʠ ʥʠʬʮ ʠʬʹ ʭʩʬʥʧ ʩʺʡʡ ʭʩʷʩʸ ʺʥʮʥʷʮʡ ʣʧʥʩʮ ʬʥʴʩʨʥ ʭʩʬʥʧʤ ʺʩʡ ʥʺʥʠʡ
 .ʭʤʬʹ2 ʩʱʥʤʬ ʹʩ ʺʩʰʫʥʺʤ ʤʺʥʠʬ ʱʰʫʤʬ ʹʥʸʣʬ ʭʩʮʩʥʱʮ ʺʥʢʥʦʬ ʺʥʸʹʴʠʤ ʺʴʱʥʤ ʩʫ ʳ

 ʺʮʸʬ ʯʥʸʺʴʤ ʺʠʩʶʮʥ ʡʥʹʩʧʤ ʺʥʩʫʥʡʩʱ ʺʠ ʤʬʲʮ ,ʣʡʬʡ ʺʠʦʤ ʤʰʥʫʺʤ ʷʸʥ ,ʣʧʩʡNP-

Complete  ʸʺʥʩ ʯʥʸʺʴ ʩʬʫ ʺʹʸʥʣʥ ʩʬʬʫʤ ʤʸʷʮʤ ʸʥʡʲ ʧʥʺʩʰʬ ʺʰʺʩʰ ʠʬ ʡʥʸʬ ʸʹʠ
.ʭʩʫʡʥʱʮ 

 ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ ʤʸʩʣʬ ʭʩʴʺʥʹʤ ʺʩʩʲʡʥ ʮʥʣʺʥ ʲʡʬʩ ʺʩʤ ʹʩ ʤʡ ʭʩʴʸʢʤ ʺʸʥʺʡ ʪʥʣʩʹ
.ʯʥʺʰ ʭʩʰʥʩʸʨʩʸʷ ʨʱ ʩʴʬ ʤʴʩʣʲ ʩʫʤ ʤʠʶʥʺ ʯʺʺʹ ʤʸʥʶʡ ʳʸʢʡ ʭʩʺʮʶ ʬʹ ʺʥʢʥʦ ʪʣʹʬ ʯʥʶʸ 

ʹ ʺʥʸʮʬʥʸʺʴʤʭʩʴʸʢʤ ʺʸʥʺ ʬʹ ʪʥʣʩʹʤ ʺʩʩʲʡʬ ʭʩʮʩʩʷʤ ʺʥʰ  ʭʩʰʥʹʩʩʲʡʬ ʺʥʰʥʸʺʴʤʮ ʺ
 ʺʩʩʲʡʥ ʡʩʶʩʤ ʪʥʣʩʹʤʤʸʩʣʬ ʭʩʴʺʥʹʤ .ʭʩʮʥʣ ʧʥʺʩʰʤ ʩʫʸʣ 

  

                                                           
2
 http://www.nrmp.org/ 
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 ʺʰʫʥʺStable_Marriage  ʠʩʤʡʺʫʰʹ ʩʴʸʢ ʷʹʮʮ  ʺʰʫʥʺʡMatlab. 

ʤʰʫʥʺʤ ʺʸʨʮ  ( ʡʩʶʩʤ ʪʥʣʩʹʤ ʺʩʩʲʡ ʸʥʡʲ ʭʩʩʸʹʴʠʤ ʭʩʠʥʹʩʰʤ ʬʬʫ ʺʠ ʢʩʶʤʬStable Marriage 

Problem  ʺʮʩʹʸʡ ʭʩʹʰʤ ʬʬʫ ʺʠ ʬʥʬʫʬ ʭʩʡʩʩʧ ʭʩʸʡʢʥ ʤʤʦ ʭʩʹʰʤ ʸʴʱʮʥ ʭʩʸʡʢʤ ʸʴʱʮ ʸʹʠʫ )
 ʺʥʠʶʥʺʬ ʯʺʥʠ ʺʷʬʧʮ ,ʺʥʩʴʥʱʤ ʪʥʣʩʹʤ ʺʥʠʶʥʺ ʬʬʫ ʺʠ ʤʢʩʶʮ ʤʰʫʥʺʤ .ʪʴʩʤʬʥ ʭʤʬʹ ʤʴʣʲʤʤ

ʩʩʶʮʥ ʺʥʡʩʶʩ ʠʬʥ ʺʥʡʩʶʩ ʪʥʣʩʹʺʰ ʤʠʶʥʺ ʥʦʩʠ  ʹʥʮʩʹʡ ʺʬʡʷʺʮʤ ʤʠʶʥʺʤ ʠʩʤ ʺʥʡʩʶʩʤ ʺʥʠʶʥʺʤ ʯʮ
 ʭʺʩʸʥʢʬʠʡ ʬʹGale & Shapley ʤʴʬʧʤ ʤʰʫʥʺʡ ʯʮʥʱʺ ʤʡʩʶʩ ʠʬ ʪʥʣʩʹ ʺʠʶʥʺ ʬʫ ʸʥʡʲ ,ʳʱʥʰʡ .

 ʺʥʢʥʦ ʯʩʡ ʺʩʸʹʴʠ.ʪʥʣʩʹʡ ʺʥʡʩʶʩʤ ʸʱʥʧ ʺʠ ʤʠʸʮʹ 

 ʠʬ ʪʥʣʩʹ ʺʥʠʶʥʺ ʭʩʢʣʤʬ ,ʪʥʣʩʹʤ ʺʥʠʶʥʺ ʺʠ ʺʩʴʸʢ ʤʸʥʶʡʥ ʺʥʬʷʡ ʭʩʢʣʤʬ ʯʺʩʰ ʷʹʮʮʤ ʺʸʦʲʡ
ʠ ʺʥʠʸʤʬ ʳʱʥʰʡʥ ʺʥʡʩʶʩ ʠʬ ʺʥʩʤʬ ʯʤʬ ʭʸʥʢ ʤʮʥ ʺʥʡʩʶʩ ʬʹ ʪʥʣʩʹʤ ʺʠʶʥʺ ʺʥʩʬʮʩʨʴʥʠ ʺ

 ʭʺʩʸʥʢʬʠGale & Shapley ʭʩʹʰʤ ʸʥʡʲ ʤʲʸ ʩʫʤ ʤʠʶʥʺʤʥ ʭʩʸʡʢʤ ʬʩʡʹʡ ʤʡʥʨ ʩʫʤ ʤʠʶʥʺʤ() . 

,ʭʩʫʥʣʩʹʤ ʺʷʩʣʡ ʩʡʬʹ ʥʫʥ ʺʩʸʹʴʠʤ ʤʴʬʧʤʤ ʯʥʮʩʱ ,ʭʰʥʩʮ ' ʤʰʫʥʺʡ ( ʭʩʬʲʥʩʮ ʭʰʩʠNot-

Optimized  ʤʶʩʸ ʯʮʦ ʺʥʩʫʥʡʩʱʬ ʭʸʥʢʹ ʤʮ ) ʣʥʠʮ ʩʣʫ ʣʲ( ʤʥʡʢo(݊ଷ),) ʺʠʦ ʺʥʡʷʲʡ  ʸʴʱʮ
 ʤʰʫʥʺʡ ʭʩʹʰʤʥ ʭʩʸʡʢʤʤ ʯʩʡʬ ʬʡʢʥ2 ʥ-7  .ʭʩʹʰ/ʭʩʸʡʢʹ ʺʥʸʮʬʤ ʣʥʷʬ ʬʥʫʩʺʪʥʮ ʸʴʱʮ ʬʫʡ 

ʮ ʭʩʹʰ/ʭʩʸʡʢ-2 ,ʤʬʲʮʥ 7 .ʤʮʢʣʤ ʩʫʸʥʶʬ ʷʩʴʱʮ ʭʩʹʰ/ʭʩʸʡʢ 

:ʤʬʲʴʤ ʺʥʠʸʥʤ 

1).  ʺʠ ʵʸʤʤ ʵʡʥʷStable_Marriage.m  ʯʫʮ ʸʧʠʬʥ:ʩʥʶʸ ʭʩʹʰ/ʭʩʸʡʢ ʸʴʱʮ ʸʧʡ 

 
2).  ʸʥʺʴʫ ʬʲ ʵʧʬGenerate marriagesʬ ʺʩʠʸʷʠ ʺʥʴʣʲʤ ʺʮʩʹʸ . ʭʩʸʡʢʤʥ ʭʩʹʰʤ ʬʬʫ

 ʯʫʮ ʸʧʠʬʥ ,ʸʶʥʩʺʭʩʩʸʹʴʠʤ ʪʥʣʩʹʤ ʺʥʰʥʸʺʴ ʬʬʫ ʭʤ ʸʹʠʫ ʤʢʶʤʬ ʭʩʮʩʩʷ ʥʩʤʩ  ʭʩʰʩʥʮʮ
 ( ʭʩʡʩʶʩ ʺʥʰʥʸʺʴʬStable Arrangements  ( ʭʩʡʩʶʩ ʠʬ ʺʥʰʥʸʺʴʥ )Unstable 

Arrangements ʠ ʯʴʥʠʡ ʢʶʥʩ ʯʥʹʠʸʤ ʡʩʶʩʤ ʯʥʸʺʴʤ .)ʩʨʮʥʨʥ ʤʰʥʹʠʸʤ ʤʶʩʧʬʤ ʸʧʠʬ. 
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ʳʱʥʰʡ, ʩʰʮʩʤ ʯʥʺʧʺʤ ʷʬʧʡ  ʡʩʶʩʤ ʯʥʸʺʴʤ ʸʴʱʮ ʯʩʥʶʩ ʬʡʷʺʮʹ ʭʩʡʩʶʩʤ ʺʥʰʥʸʺʴʤ ʪʥʺʮ
 ʬʹ ʭʺʩʸʥʢʬʠʮGale & Shapley. 

  
3). ʺʥʰʥʹ ʪʥʣʩʹ ʺʥʠʶʥʺ ʢʩʶʺ ʭʩʰʥʥʫʮʤ ʺʦʦʤʠʬ ʪʥʣʩʹ ʺʸʩʧʡʡ .-ʡʩʶʩ ʺ ʢʶʥ ʺʠʶʥʺʪʥʣʩʹʤ 

,ʬʠʮʹʮ ʳʱʥʰʡʥ ʺʠʦʬ ʢʶʥʺ ʬʥʧʫʡ  ʺʥʸʹʴʠʩʠ ʺʸʶʥʩʹ ʺʥʢʥʦ ʯʩʡ ʤʴʬʧʤ-( ʺʥʡʩʶʩʤʴʬʧʤʤ 
ʤʣʩʧʩʤ ʧʸʫʤʡ ʤʩʤʺ ʠʬ ʤ ʩʠʬ ʺʮʸʥʢʹ ʪʥʣʩʹʡ.)ʺʥʡʩʶʩ 
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:ʸʥʴʩʹʬ ʺʥʩʥʸʹʴʠ 

1).  ʤʥʡʢ ʭʩʹʰ/ʭʩʸʡʢ ʸʴʱʮ ʸʥʡʲ ʺʥʠʶʥʺ ʺʥʠʸʤʬ ʪʫʡʥ ʤʶʩʸʤ ʯʮʦ ʺʠ ʬʲʩʩʬ ʩʣʫʡ ʣʥʷʤ ʬʥʲʩʩ
.ʸʩʡʱ ʯʮʦʡ ʸʺʥʩ 

2).  ʭʺʩʸʥʢʬʠ ʪʩʬʤʺ ʬʹ ʤʩʶʬʥʮʩʱ ʺʴʱʥʤGale & Shapley .)ʭʩʡʬʹ ʩʴʬ( ʺʮʠ ʯʮʦʡ 

3). ʩʬʫ ʺʴʱʥʤ ʧʥʺʩʰʬ ʭʩʰʥʺʰ ʺʸʩʮʹ ʱʩʨʨʱ ʩʴʬ ʺʥʡʩʶʩ ʪʥʣʩʹ ʺʥʠʶʥʺ ʬʹ ʲʶʥʮʮ ʸʴʱʮ( ʩʨ
 ʭʺʩʸʥʢʬʠ ʭʥʩʱʬ ʲʶʥʮʮ ʭʩʣʲʶ ʸʴʱʮ ,ʸʧʡʰ ʭʩʹʰ/ʭʩʸʡʢ ʸʴʱʮGale & Shapley  ʬʲ

.)'ʣʫʥ ʺʥʩʠʸʷʠ ʤʴʣʲʤ ʺʥʮʩʹʸ 
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