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The numerical algorithm for calculating index and correspond eigen vector of adjacency matrix of strongly connected simply
laced quiver is described in the article.
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D%),' :+ *1!*!7+4 :$%$))5 *$B$/%$"$ [ ]Q - /!B! '$0.,25 *6'+E)!*0+ Q , %#5 5"!9, 5" + %#5 %!4+#>)!9 '$0.,2+, 4,-
:)$8&)! 1!)5005 <$.$"0&.,*0,8)!B! ')!B!8#&)$, *1&"0.6, +)%&"*6 ()$/7+#>R!B! :$ '!%6#&' 4#$*)!B! 8,*#$) 4#$*),<
4&"0!.+4. (*+ 2+ 1$.$'&0., '$0.,2+ ', 0$"!E %#5 1.!*0!0, )$:,4$0,'&'! 4+%1!4+%),', 1$.$'&0.$', *$B$/%$"$.

T%&5 4,%+#&))5 *,#>)!:4'5:),< *$B$/%$"+4, 7&:6'!4)!, )& )!4$, !*"+#>", 2& 1!)5005 44&%&)& )& )$', 0$ 4,48$#!-
*5, )$1.,"#$% 4 [7], %&, :!".&'$, )$4&%&)! 1&.&#+" *$B$/%$"+4, "!0.+ '$30> )& 7+#>R& 8!0,.>!< 4&.R,). U+"$4!, A!
2&/ 1&.&#+" '$- 1!',#"6. D.M. M$)3R"+) :4&.)64 64$B6 )$ 0&, A! 4 2>!'6 *1,*"6 - )&0!8)!*0+. =$" *$B$/%$", : )!'&-
.$', 18 0$ 22 :7+B$30>*5. ?+/*)!, *$B$/%$",, 5"+ 4 "),:+ [7] :$)6'&.!4$)! 5" 18 0$ 22 '$30> 4,B#5%

U+ *$B$/%$", +:!'!.H)+, !*"+#>", :7+B$30>*5, 5"A! 4 !%)!'6 : ),< #+46 4&.<)3 0$ #+46 ),E)3 4&.R,)6 1&.&*0$4,-
0, '+*25',. Q.+' 0!B!, 1.!16A&)! *$B$/%$"

O$- '+*2& ".,0&.+/, 5",/ :4!%,0> 1,0$))5 1.! +:!'!.H)+*0> *,#>)! :4'5:),< *$B$/%$"+4 %! 1,0$))5 1.! .+4)+*0> 9<
<$.$"0&.,*0,8),< ')!B!8#&)+4 0$ 4#$*),< 4&"0!.+4, A! 4+%1!4+%$30> +)%&"*!4+.

@/$./:( 1. P,#>)! :4'5:)+ *$B$/%$", )$ 8!0,.>!< 4&.R,)$< +:!'!.H)+ 0!%+ + #,R& 0!%+, "!#, 9< <$.$"0&.,*0,8)+
')!B!8#&), :7+B$30>*5, $ #+4+ 0$ 1.$4+ %!%$0)+ 4#$*)+ 4&"0!., !%)+-9 )!.', :7+B$30>*5 : 0!8)+*03 %! 1&.&*0$)!4",
"!'1!)&)0 [3].

P,#>)! :4'5:)+ *$B$/%$", 0$ 9< '$0.,2+ *6'+E)!*0+ 76#, 4,"!.,*0$)+ 1., 4,48&))+ $#B&7. V6%E,0, 4 [4-6].
;$4&%&)& 4,A& *4+%8,0> 1.! $"06$#>)+*0> :$%$8+ 1.! %!*#+%E&))5 '$0.,2> *6'+E)!*0+ *,#>)! :4'5:),< *$B$/%$"+4

7&: 1&0&#> 0$ ".$0),< *0.+#!".

2. =$A6)$%( ;( )$%/)/##B &$./&;#$";* (-0$.!;:6
W 2+/ *0$00+ :$1.!1!)!4$)! $#B!.,0', 5",/ :$ '$0.,2&3 *6'+E)!*0+ *,#>)! :4'5:)!B! *$B$/%$"$ 7&: 1&0&#> 0$ ".$-

0),< .&7&. %!:4!#5- :)$/0, /!B! +)%&"* 0$ %!%$0),/ 4#$*),/ 4&"0!., A! 4+%1!4+%$- +)%&"*!4+. @$%$8$, 5"$ .!:4'5:6-
-0>*5, - "!.&"0)!3 4 0!'6 *&)*+, A! 0$",/ 4&"0!. :$4E%, +*)6- + -%,),/ : 0!8)+*03 %! %+/*)!B! ')!E),"$.

 &.&)6'&.$2+9 4&.R,) *$B$/%$"$ Q , :$%$)!9 1&.&*0$)!4"!3 =, 4+%1!4+%$- :$%$)$ 2+-3 *$'!3 1&.&*0$)!4"!3
1&.&)6'&.$2+5 .5%"+4 0$ *0!412+4 '$0.,2+. D0.,'$)6 0$",' 8,)!' '$0.,23 )$:,4$0,'&'! .&:6#>0$0!' %+9 1&.&*0$-
)!4", = )$ '$0.,23 [ ]Q , $7! )$ *$B$/%$" Q .

;$4&%&'! %&"+#>"$ 1.!*0,< :$64$E&)>, 5"+ "!.,*)! 4,"!.,*0!464$0, 1.! H!.'6#34$))+, .!:6'+))+ 0$ %!4&%&))+
"!.&"0)!*0+ .!7!0, 0!B! $#B!.,0'6, 5",/ 76%& :$1.!1!)!4$)!.

C(6%(D/##B 1. ;&<$/ '$-'! *$B$/%$" Q 0$ /!B! '$0.,23 *6'+E)!*0+ [ ]Q . =!%+ *0&1&)+ '$0.,2+ [ ]Q '$30> 0$",/
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)$))5' .&7&. 4,<+%),< *$B$/%$"+4.
C(6%(D/##B 3. W'!4$ )&.!:"#$%)!*0+ '$0.,2+ [ ]Q *6'+E)!*0+ *$B$/%$"$ Q .+4)!*,#>)$ 6'!4+ *,#>)!9 :4'5:)!*0+

2>!B! *$B$/%$"$.
W 2>!'6 :$64$E&))+ 1+% )&.!:"#$%)+*03 '$0.,2+ .!:6'+-0>*5 1!)5005, :$1.!1!)!4$)& 4 [2, *. 352]. O$0.,25 [ ]Q )$:,-
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%& 1[ ]Q 0$ 3[ ]Q – "4$%.$0)+ '$0.,2+, 1.,8!'6 4+%1!4+%)+ 9' *$B$/%$", 1Q 0$ 3Q - "!'1!)&)0$', :4'5:)!*0+ *$B$/%$"$ Q .
@$%$8$ 1.! 4,:)$8&))5 )$/7+#>R!B! 4#$*)!B! 8,*#$ 4+%!'$ %$4)!. =$", 4 [1, .!:%. 6, § 12] .!:4'5:$)! :$%$86 1.!

:)$<!%E&))5 +)%&"*6 0$ 4+%1!4+%)!B! 4#$*)!B! 4&"0!.6 '$0.,2+ 4 1.,16A&))+, A! 4*+ 4#$*)+ 8,*#$ '$0.,2+ %+/*)+, $
+)%&"* '$- ".$0)+*0> 1, 5" "!.+)> <$.$"0&.,*0,8)!B! ')!B!8#&)6. ;$B$%$-'!, A! %#5 :)$<!%E&))5 +)%&"*6 '$0.,2+ A
0$ 4+%1!4+%)!B! /!'6 4&"0!.$ )&!7<+%)! 4:50, %!4+#>),/ 4&"0!. 0x , 5",/ )& - 4#$*),', + .!:B#5)60, +0&.$2+/)6 1!-

*#+%!4)+*0> 11 5i ix Ax . (+%!'!, A! 25 1!*#+%!4)+*0> :+ R4,%"+*03 2
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:7+B$-0>*5 %! 4#$*)!B! 4&"0!.6 '$0.,2+ A ,

5",/ 4+%1!4+%$- +)%&"*6.
@$64$E,'!, A! 2&/ $#B!.,0' '!E)$ :$*0!*!464$0, )$4+0> 0!%+, "!#, )& 4*+ 4#$*)+ 8,*#$ '$0.,2+ %+/*)+, $#& )$/-

7+#>R& :$ '!%6#&' %+/*)& 4#$*)& 8,*#! '$- ".$0)+*0> !%,) + '!%6#+ ("!'1#&"*)+ )!.',) 4*+< +)R,< 4#$*),< 8,*&#
'&)R+ :$ '!%6#> %$)!B! 4#$*)!B! 8,*#$ (6 4+%1!4+%),< %!4&%&))5< "!.&"0)!*0+ $#B!.,0'6 7$:,* %!*0$0)>! 44$E$0,
*"#$%&),' : "!'1#&"*),< 4&"0!.+4). Q.+' 2>!B!, %#5 )&4+%'-'),< 0$, :!".&'$, %!%$0),< '$0.,2> '$30> '+*2& 4$E#,4+
0&!.&',, %!4&%&)+  &..!)!' 0$ V.!7&)+6*!' )$ 1!8$0"6 20-B! *0!#+005.
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@/$./:( =/..$#(. ?!%$0)$ '$0.,25 ( )5 2ijA .!:'+.6 n :$4E%, '$- %+/*)& + %! 0!B! E %!%$0)& 4#$*)& 8,*#! r ,
5"& - 1.!*0,' "!.&)&' <$.$"0&.,*0,8)!B! ')!B!8#&)6 + :$ '!%6#&' 7+#>R& :$ '!%6#> "!E)!B! +)R!B! <$.$"0&.,*0,-
8)!B! 8,*#$. U>!'6 8,*#6 r 4+%1!4+%$- 4#$*),/ 4&"0!. 1( , , )5 ! nz z z '$0.,2+ A : %!%$0),', "!!.%,)$0$',
( 0 )A Biz i .
U5 0&!.&'$, 4+%1!4+%)! %! 1!*,#$))5 4 [2], 41&.R& 76#$ *H!.'6#>!4$)$ 0$ %!4&%&)$ 4 [12] 0$ [13].
@/$./:( E.$A/#*6"(. ;&.!:"#$%)$ )&4+%'-')$ '$0.,25 ( )5 2ijA .!:'+.6 n :$4E%, '$- %!%$0)& 4#$*)& 8,*#!

r , 5"& - 1.!*0,' "!.&)&' <$.$"0&.,*0,8)!B! ')!B!8#&)$. O!%6#+ 4*+< +)R,< 4#$*),< 8,*&# )& 7+#>R+ :$ r . U>!'6
'$"*,'$#>)!'6 4#$*)!'6 8,*#6 4+%1!4+%$- 4#$*),/ 4&"0!. : %!%$0),', "!!.%,)$0$',.

C"A! 1., 2>!'6 '$0.,25 A '$- h <$.$"0&.,*0,8),< 8,*&# 0 1 1, , , 3@ 5 @ @! hr , '!%6#+ 5",< %!.+4)330> r , 0!%+

4*+ 2+ 8,*#$ - .+:),', "!.&)5', .+4)5))5 0@ 3 5h hr .  ., 0Ah '$0.,23 A 1&.&*0$)!4"!3 .5%"+4 '!E)$ :4&*0, %!
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U5 0&!.&'$, 4+%1!4+%)! %! 1!*,#$))5 4 [2], 41&.R& 76#$ *H!.'6#>!4$)$ 0$ %!4&%&)$ 4 [8] 0$ [9].
;$*#+%"!' 0&!.&', V.!7&)+6*$ [2, *. 347 :$64. 3] - 0$"& 04&.%E&))5.
@%/.)D/##B 1. ;&.!:"#$%)$ )&4+%'-')$ '$0.,25 )& '!E& '$0, %4!< #+)+/)! )&:$#&E),< )&4+%'-'),< 4#$*),< 4&-

"0!.+4.
(.$<!4638,, )$4&%&)+ H$"0,, :$1.!1!)6-'! $#B!.,0' :)$<!%E&))5 +)%&"*6 *,#>)! :4'5:)!B! *$B$/%$"$. J#B!.,0'

'$- 0$",/ 4,B#5%.
1. @$ '$0.,2&3 [ ]5A Q *6'+E)!*0+ *$B$/%$"$ Q 76%6-0>*5 '$0.,25 25 1 1 1! kB A A A , %& k 4,7$)! 0$", A!7

'$0.,25 B 76#$ %!%$0)!3.
2. ?#5 '$0.,2+ B :$*0!*!46-0>*5 $#B!.,0' : [1].
3. @)$/%&),/ 4#$*),/ 4&"0!. '$0.,2+ B - 4#$*),' 4&"0!.!' '$0.,2+ A , "!0.,/ 4+%1!4+%$- +)%&"*6 '$0.,2+ A , $

0!'6 :$ 2,' 4&"0!.!' '!E)$ :)$/0, + *$' +)%&"* '$0.,2+ A .
?!4&%&'! "!.&"0)+*0> :$1.!1!)!4$)!B! $#B!.,0'6.
F/:( 1. ;&<$/ A – '$0.,25 *6'+E)!*0+ *,#>)! :4'5:)!B! *$B$/%$"$. =!%+ +*)6- 0$"& )$06.$#>)& k , A! '$0.,25

25 1 1 1! kB A A A %!%$0)$.
3$%/)/##B. F&'$ - )$*#+%"!' *,#>)!9 :4'5:)!*0+ *$B$/%$"$ Q , $ 0$"!E :$64$E&)> 1 + 2.

?#5 *"!.!8&))5 4,"#$%!", 1!:)$8,'! 2( ) 5 1 1 1! kf x x x x .
F/:( 2. Q!E&) 4#$*),/ 4&"0!. '$0.,2+ A - 4#$*),' 4&"0!.!' '$0.,2+ B , 1.,8!'6 4#$*),' 4&"0!.$' '$0.,2+

A , 5"+ 4+%1!4+%$30> .+:),' %!%$0),' 4#$*),' 8,*#$', 4+%1!4+%$30> 4#$*)+ 4&"0!., '$0.,2+ B , A! 4+%1!4+%$30>
.+:),' 4#$*),' 8,*#$' '$0.,2+ B , A! :)$<!%50>*5 4 0!'6 *$'!'6 4+%)!R&))+ 7+#>R&/'&)R&, A! + 4+%1!4+%)+ 4#$*)+
8,*#$ '$0.,2+ A .

3$%/)/##B. =&, A! 4#$*),/ 4&"0!. '$0.,2+ A - 4#$*),' 4&"0!.!' '$0.,2+ B 4,1#,4$- : 0!B!, A! )$*#+%"!' .+-
4)!*0+ 5 @Av v  !"#$"%&' ( ) !Bv f v . (")*+#")$, #")$+-,$$. /"0 #12%$3/3 43%12/3 #3*13#2 5 /+$+&+$$+%&" 67$89":

2" " " kx x x *!3 )+)2&$3; 5$24,$$.; 2!<7/,$&7.
 !"# 3. =2&!39. B /2 &28, )">%$, #12%$, 43%1+ 8!2&$+%&" 1 , ?+ $+!/3 #%"; "$-3; #12%$3; 43%,1 /2&!39" B

/,$-" 52 $'+<+.
$%&!'!((). @,/2 #3*13#2 5 527#20,$$. 3 &2 &,+!,/3 A,!!+$2.
 !"# 4. (12%$3> #,8&+! /2&!39" B , .83> #")*+#")2 "$),8%7 /2&!39" B ,  #12%$3/ #,8&+!+/ /2&!39" A , .83>

#")*+#")2 "$),8%7 /2&!39" A .
$%&!'!((). B,;2> v – )+)2&$3> #12%$3> #,8&+! /2&!39" B , ?+ #")*+#")2 #12%$+/7 43%17 ! , &+C&+ #38+$7 &'%.

!"#$"%&'  !Bv v .
A+820,/+, ?+ 7 9'+/7 !25" #,8&+! Av &28+0 C7), #12%$3/ #,8&+!+/ /2&!39" B . D">%$+, +%8"1'83 52 *+C7)+#+E
( ) B f A , &+ /2&!39" B &2 A 8+/7&7E&', 5#")83 /2 /+, ?+ ( ) ( )  !B Av A Bv Av , ?+ " *+&!"C$+.

F%8"1'83 52 *+C7)+#+E /2&!39. B )+)2&$2, &+ #+$2 52)+#+1'$. 7/+#3 &#,!)0,$$. 1, &+C&+ #%" $,#")' /$"
#12%$" #,8&+!3 /2&!39" B 1"$">$+ 521,0$". G#")%3 #3*13#2 1"$">$2 521,0$"%&' #,8&+!"# Av &2 v , &+C&+ #38+$2$$.
!"#$+%&"  #=$·# )1. ),.8+<+ )+)2&$'+<+ 43%12 $ .

(!2;+#7E43, ?+ 5 *+C7)+#3 /2&!39" B &2 !"#$+%&"  #=$·# #3*13#2 !"#$"%&' ( ) $Bv f v , /2 /+ ( )!  $f .
A+820,/+, ?+ 43%1+ $  "$),8%+/ /2&!39" A . H8?+ 9, $, &28, &+)" "%$7 C"1'-, #12%$, 43%1+ $1 /2&!39" A &2

#")*+#")$3> #12%$3> #,8&+! 1v . B, +C/,07E43 52<21'$+%&" 43%1+ $1 /+0$2 ##202&3 "$),8%+/ /2&!39" A " &+)" 52
&,+!,/+E I!+C,$"7%2 #,8&+! 1v C7), $,#")' /$3/. J1, # 9'+/7 !25" #,8&+! 1v C7), #12%$3/ #,8&+!+/ /2&!39" B ,
?+ #")*+#")2&3/, #12%$+/7 43%17 1 1( )!  $f . G /+$+&+$$+%&" 67$89": f /2 /+ $,!"#$"%&' 1! % ! , .82 %7*,!,43&'
&+/7, ?+ 43%1+ !  "$),8%+/ /2&!39" B ", # %#+E 4,!<7, )+#+)3&' 1,/7.

G )+#,),$3; 1,/ #3*13#2 &282 &,+!,/2.
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*!%+!"# 2. G2*!+*+$+#2$3> #3?, 21<+!3&/ 5$2;+)0,$$. "$),8%7 &2 #")*+#")$+<+ #12%$+<+ #,8&+!7 /2&!39" %7/"-
0$+%&" %31'$+ 5#'.5$+<+ %2<2>)282 8+!,8&$3>.

3. ,-.(%&/-
A+C7)+#2$+ 21<+!3&/ 5$2;+)0,$$. "$),8%7 &2 #")*+#")$+<+ #12%$+<+ #,8&+!2 /2&!39" %7/"0$+%&" %31'$+ 52#'.5$+-

<+ %2<2>)282 C,5 *,&,1' &2 8!2&$3; %&!"1+8. K+!,8&$"%&' &2 5C"0$"%&' 9'+<+ 21<+!3&/7 %&!+<+ )+#,),$+.
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 !"#$%&'() *+,-"$ ".,/-01/' 23i/$ /$ /$4i"53+4i & 'nBIF (&!(6+7#!8, /$4i"53+4i & 'nBIO 9-/-&-//!8 &$ /$4i"53+4i
& 'nBIC (&!(6+7#!8 9-/-&-//!8 i/'%6&!"/!8 4131&"-31/', "4-3),6-"$/!8, :$ "6;7#1//)9 *+;1$/+ nB , 9/-<!/!
( )nN ,...,2,1 . =-6$:$/-, >- ,;) /$4."53+4 & 'nBIF i & 'nBIC +(. ".,/-01//) 23i/$ :*.5$7&'() : ".,/-01//)9 3."/-(&..

The structure of Green's relations on the semigroup & 'nBIF of order-decreasing injective transformations, on the semigroup
& 'nBIO of order-preserving injective transformations and on the semigroup & 'nBIC of order-decreasing order-preserving injec-

tive transformations of ordered by inclusion of boolean nB of set ( )nN ,...,2,1 is studied. We proved that all Green's relations
for semigroups & 'nBIF and & 'nBIC are coinciding with the identity relation.
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52<21'$+/7 #3*2)87 &28+0 42%&8+#", &+C&+ #35$24,$" $2 ),.8"> *")/$+03$" 5 M ), 7 *,#$+/7 %,$%" 75<+)0,$" 5 )2$3/
42%&8+#3/ *+!.)8+/. P2%&8+#, *,!,&#+!,$$. + /$+03$3 M $253#2 &'%. !"#!$%&'#( (2C+ ) *+,#-.,,/( *+0/1$%)
(2$<1.: order–decreasing), .8?+ )1. )+#"1'$+<+ x "5 +C12%&" #35$24,$$. +dom *,!,&#+!,$$. + #38+$7 &'%. $,!"#-
$"%&' & ' ,xx *+ " $253#2 &'%. (+,+"+,,#( (2C+ 2) )3.0.-.,,/( *+0/1$%) (2$<1.: order–preserving), .8?+ )1. )+#"1'$3;

+,domyx, "5 yx * #3*13#2 & ' & 'yx +*+ .
H8 /+$+&+$$", &28 " %&3%87E4" 42%&8+#" *,!,&#+!,$$. /$+03$3 & '*,M 7&#+!EE&' #")$+%$+ 8+/*+539": *,!,&#+!,$'

$2*"#<!7*3, .8" *+5$242E&'%. #")*+#")$+ & '*,MPO " & '*,MPF (2C+ *!+%&+ & 'MPO " & ',MPF .8?+ #")+/+, *!+ .83>
42%&8+#3> *+!.)+8 >),&'%.). G!+57/"1+, ?+ 8+0$2 5 $3;  *")$2*"#<!7*+E $2*"#<!7*3 & 'MPT 7%"; 42%&8+#3; *,!,&#+-
!,$' /$+03$3 .M (3)"13/+ ?, $2*"#<!7*7 & ' & ' & 'MPFMPOMPC ! #%"; !"#!$%&'#4  !"#$%&'( )*+*#&%+*,- ./ /0*-
+*1*,,23 )%+24$5.  !"#$%&'", (" )*+&,-!$+. +/!/0,"!/)1 %)"2.). ,M $#-"32/).4 &# 5*607",.% +"!837"% )* ,M
+"5*'. ,.,5*0.68 # )*9+!"60&:"-" ,.+*37$ – 7"'. M ; 67&)5/)).% '*)<=-"%. >*7, )*+&,-!$+* nO %")"0")).4 67!&#1
,.#)*5/).4 +/!/0,"!/)1 n –/'/%/)0)"-" '*)<=-* ,+/!:/ #'8,.'*68 (/ , [1], * )*+&,-!$+* nF 67!&#1 ,.#)*5/).4
+/!/0,"!/)1 0*7"-" '*)<=-* – $ 7).#& [9]. ?"%@&)*0"!.7* )*+&,-!$+. nF A!$)0",)" ,.,5/)* , [7]. B6"@'.," &)0/)6.,-
)" ,.,5/))8 )*+&,-!$+ +/!/0,"!/)1 67&)5/))"-" '*)<=-* 9:'" +!"08-"% "60*))&4 3,*3<80. !"7&, (3.,. "60*))= -'*-
,$ 7).-. [5] & )*,/3/)$ 0*% @&@'&"-!*C&=). D'/ 3'8 &):.4 5*607",.4 +"!837&, 0*7& )*+&,-!$+. +"5*'. ,.,5*0.68 '.:/
#",6&% )/3*,)" (3.,. [2; 10]).

E* +/!/0,"!/))8 %)"2.). M %"2$01 )*7'*3*0.68 3"3*07",& "@%/2/))8.  "7!/%*, 3"6.01 -'.@"7" ,.,5/)* )*-
+&,-!$+* nIO %")"0")).4 5*607",.4 &)';70.,).4 +/!/0,"!/)1 n –/'/%/)0)"-" '*)<=-* (,.3&'.%" 0$0 [4; 7]).
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