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�«¥¤ãï [1], ¯®¤ ã¨¢¥àá «ìë¬ ã¯®àï¤®ç¥ë¬ ¯®«ã£àã¯¯®¢ë¬  ¢â®¬ -
â®¬ ¡ã¤¥¬ ¯®¨¬ âì  ¢â®¬ â Atm(X, Y ) = (X, S, δ, λ) á ã¯®àï¤®ç¥ë¬ ¬®-
¦¥áâ¢®¬ á®áâ®ï¨© X = (X,≤X), ã¯®àï¤®ç¥ë¬ ¬®¦¥áâ¢®¬ ¢ëå®¤ëå á¨£-
 «®¢ Y = (Y,≤Y ), ¯®«ã£àã¯¯®© ¢å®¤ëå á¨£ «®¢ S = EndX × Hom(X, Y )
(á®áâ®ïé¥© ¨§ ¯ à s = (ϕ, ψ) í¤®¬®àä¨§¬®¢ ϕ ã¯®àï¤®ç¥®£® ¬®¦¥áâ¢ X ¨
£®¬®¬®àä¨§¬®¢ ψ ã¯®àï¤®ç¥®£® ¬®¦¥áâ¢  X ¢ ã¯®àï¤®ç¥®¥ ¬®¦¥áâ¢®
Y ), äãªæ¨¥© ¯¥à¥å®¤®¢ δ(x, s) = ϕ(x) ¨ ¢ëå®¤®© äãªæ¨¥© λ(x, s) = ψ(x)
(§¤¥áì x ∈ X ¨ s = (ϕ, ψ) { í«¥¬¥â ¯®«ã£àã¯¯ë S = EndX × Hom(X, Y )).

�¢â®¬ â A = (X, S, Y, δ, λ)  §ë¢ ¥âáï ã¨¢¥àá «ì® ã¯®àï¤®ç¨¢ ¥¬ë¬,
¥á«¨ ¥£® ¬®¦® ¯à¥¢à â¨âì ¢ ã¨¢¥àá «ìë© ¥âà¨¢¨ «ì® ã¯®àï¤®ç¥ë©
 ¢â®¬ â Atm(X, Y ) ¯ãâ¥¬ § ¤ ¨ï ¥ª®â®à®£® ¥âà¨¢¨ «ì®£® ¯®àï¤ª  ≤X  
¬®¦¥áâ¢¥ á®áâ®ï¨© X ¨ ¥ª®â®à®£® ¯®àï¤ª  ≤Y   ¬®¦¥áâ¢¥ ¢ëå®¤ëå
á¨£ «®¢ Y .

� § ¬¥âª¥ ¨áá«¥¤®¢   ¯à®¡«¥¬  ª®ªà¥â®© å à ªâ¥à¨§ æ¨¨ [2] ã¨¢¥à-
á «ìëå ã¯®àï¤®ç¥ëå  ¢â®¬ â®¢, ª®â®à ï ä®à¬ã«¨àã¥âáï á«¥¤ãîé¨¬ ®¡à -
§®¬:

¯à¨ ª ª¨å ãá«®¢¨ïå  ¢â®¬ â A á ¬®¦¥áâ¢®¬ á®áâ®ï¨© X, ¬®¦¥áâ¢®¬
¢ëå®¤ëå á¨£ «®¢ Y ¨ ¯®«ã£àã¯¯®© ¢å®¤ëå á¨£ «®¢ S ¡ã¤¥â ã¨¢¥àá «ì®
ã¯®àï¤®ç¨¢ ¥¬ë¬  ¢â®¬ â®¬ Atm(X, Y ) ¤«ï ¥ª®â®àëå ¯®àï¤ª®¢ ≤X ¨ ≤Y  
¬®¦¥áâ¢¥ X ¨ Y , á®®â¢¥âáâ¢¥®?

�¯à¥¤¥«¨¬ ¤«ï  ¢â®¬ â  A = (X, S, Y, δ, λ) ¤¢  ª ®¨ç¥áª¨å ¡¨ àëå
®â®è¥¨ï QX , QY ¯® ä®à¬ã«¥: ¯ à  í«¥¬¥â®¢ (x, y) ¨§ ¬®¦¥áâ¢  X2 (á®-
®â¢¥âáâ¢¥®, ¨§ Y 2) ¯à¨ ¤«¥¦¨â ®â®è¥¨î QX (á®®â¢¥âáâ¢¥®, QY ), ¥á«¨
¤«ï «î¡ëå í«¥¬¥â®¢ u, v ∈ X, u �= v  ©¤¥âáï â ª®© ¢å®¤®© á¨£ «
s ∈ S, çâ® ®â®¡à ¦¥¨¥ δs (á®®â¢¥âáâ¢¥®, λs) ®â®¡à ¦ ¥â ¬®¦¥áâ¢® {u, v}
  ¬®¦¥áâ¢® {x, y}.

�¥®à¥¬ . �¢â®¬ â A = (X, S, Y, δ, λ) ¡¥§ à ¢®¤¥©áâ¢ãîé¨å ¢å®¤ëå á¨£-
 «®¢ ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥ ¡ã¤¥â ã¨¢¥àá «ì® ã¯®àï¤®ç¨¢ ¥¬ë¬  ¢â®-
¬ â®¬, ¥á«¨ ¥£® ª ®¨ç¥áª¨¥ ®â®è¥¨ï QX , QY ã¤®¢«¥â¢®àïîâ á«¥¤ãîé¨¬
áå¥¬ ¬  ªá¨®¬:

(�1) ¤«ï «î¡®£® x ∈ Z ¢ë¯®«ï¥âáï (x, x) ∈ QZ (§¤¥áì Z ∈ {X, Y });
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(�2) ¥á«¨ x, y { «î¡ë¥ í«¥¬¥âë ¨§ X, u, v { «î¡ë¥ í«¥¬¥âë ¨§ Z, ¯à¨ç¥¬
u �= v ¨ áãé¥áâ¢ãîâ ¢å®¤ë¥ á¨£ «ë s, t ∈ S â ª¨¥, çâ® s (á®®â¢¥âáâ¢¥-
®, t) ¯¥à¥¢®¤¨â (x, y) ¢ (u, v) (á®®â¢¥âáâ¢¥®, ¢ (v, u)), â® ¢ë¯®«ï¥âáï
ãá«®¢¨¥ (x, y) /∈ QZ (§¤¥áì Z ∈ {X, Y });

(�3) ¥á«¨ (x, y) ∈ QX , u, v, w { ¯à®¨§¢®«ìë¥ í«¥¬¥âë Z, ¯à¨ç¥¬ (u, v), (v, w) ∈ QZ

¨ áãé¥áâ¢ãîâ ¢å®¤ë¥ á¨£ «ë s, t ∈ S â ª¨¥, çâ® s (á®®â¢¥âáâ¢¥®, t)
¯¥à¥¢®¤¨â (x, y) ¢ (u, v) (á®®â¢¥âáâ¢¥®, ¢ (v, w)), â®  ©¤¥âáï ¢å®¤®©
á¨£ « h ∈ S, ª®â®àë© ¯¥à¥¢®¤¨â (x, y) ¢ (u, w) (§¤¥áì Z ∈ {X, Y });

(�4) áãé¥áâ¢ãîâ â ª¨¥ í«¥¬¥âë x, y ∈ X, çâ® x �= y, (x, y) ∈ QX ;

(�5) ¤«ï «î¡®© ¯ àë f = (f1, f2) ®â®¡à ¦¥¨© f1 : X → X, f2 : X → Y ¨§
ãá«®¢¨ï, çâ® ¤«ï «î¡ëå x, y ∈ X, ã¤®¢«¥â¢®àïîé¨å (x, y) ∈ QX , ¢ ¯®«ã-
£àã¯¯¥ S áãé¥áâ¢ã¥â í«¥¬¥â s, ª®â®àë© ¯¥à¥¢®¤¨â (x, y) ¢ (f1(x), f2(y)),
á«¥¤ã¥â f ∈ S.

� ¯®¬®éìî ¤ ®£® à¥§ã«ìâ â  ¬®¦® ¯®«ãç¨âì  ¡áâà ªâãî å à ªâ¥-
à¨áâ¨ªã ã¨¢¥àá «ì®£® ã¯®àï¤®ç¥®£® ¯®«ã ¢â®¬ â  ¨ ¨áá«¥¤®¢ âì ¢§ ¨¬®-
á¢ï§ì  ¡áâà ªâëå ¨ í«¥¬¥â àëå á¢®©áâ¢ ã¨¢¥àá «ìëå ã¯®àï¤®ç¥ëå
 ¢â®¬ â®¢ ¨ ¯®«ã£àã¯¯ ¨å ¢å®¤ëå á¨£ «®¢.
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