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/.%6<4./&D(6&34.&<($36(-/&X<()$3.6".%/)6./Y&34%3&<%$&7.&)/.O&
3(& 4%$O-.& 34./.& 346.%3/>& ,()$3.6".%/)6./& %6.& -((R.O& D(6& #$&
34.& #$B)3& /.<)6#3:& ($3(-(*:& 346()*4()3& 34.& I#3#*%3.OK:&
6.-%3#($/4#B/& 34%3& %6.& %//(<#%3.O& L#34& %& <()$3.6".%/)6.&
<(66./B($O#$*&3(&/3%$O%6O&<($36(->&,($36(-/&/)<4&%/&^36%#$#$*&
(D& "%#$3.$%$<.& %$O& %O"#$#/36%3#9.& /3%DD_+& (6& /3%$O%6O&
<($36(-/& /)<4&%/&^1'T&\ieeC&<($36(-_&%6.&%OO.O&%/& 3%/R/& 3(&
34.&6.Z)#6.".$3/&"(O.-+&%$O&-#$R.O&7:&".%$/&(D&%$&.$O&-#$R&
3(&34.&/(D3*(%->&&&&&

&

&

&



"""""""#-<$"XT"

'(D3o(%-Y>/)6.+,()$3.6".%#($P#$R+X,($36#7)3,6.%3.P#$R

%/)6.YX,()$3.6".,6.%3.S%/R

0+/)6.,()$3.6".%

'(D3o(%-Y(%-+,-%//X'.<oFZ)#9%-.$3

/)6.Y,()$3.6".%q)-+.OK:+$RXI#3#*%3T$3(-(*:P#

q)-YS46.%3+/+$RXF@B-(#3T$3(-(*:P#

S46.%3Y'.<o(%-+3.OK:+$RX1/!DD.<T$3(-(*:P#

0'(D3o(%-

'T+'.<o(%-YS46.%3+Xq)-+'T+/)6.,()$3.6".%

∈→

∧

∧

∧

∈∃

∈∃∈∀

"

7J*23<$T"

S)0$'$*1R()I+ <#(0(*60&%41C+ #"B6(B.6& /3(6%*.&(D&<("7)/3#7-.&"%3.6#%-+&
2.6D(6"&D#6.&B6(3.<3#($&<($36(->+

++++++S)0$'$*1R()I+<@OK'$(0,+&S6#**.6&;#6.+&#"B6(B.6&/3(6%*.&(D&<("7)/3#7-.&
"%3.6#%-Y&
+++++S)0$'$*1R()I+<7,!;;&-0&%41+C1$3.*6#3:+&S6#**.6&;#6.&Y&
+++++@2.(A6'&)0B'6,,+<D#-./&#$3.*6#3:+&#$3.*6#3:>++

AAs&S%/R&X2.6D(6"&D#6.&26(3.<3#($&,($36(-Y&

++++++B$)0/(M.0($)R()IX2.6D(6"&D#6.&B6(3.<3#($+&D#-./&#$3.*6#3:Y>&&

D+ J&,$./-&+ (%&)0(;(-60($)+ </.'&+ U>?& !<<(6O#$*& 3(& 34.&
/.<)6#3:& ($3(-(*:& %& <($36(-& $..O/& %$& %//.3& 3(& 7.&
#"B-.".$3.O>& S4#/& #/& 34.& <%/.& L4.$& %& 6.-%3#($&
#"B-.".$3.OK:&%BB.%6/&#$&34.&($3(-(*:&7.3L..$&34.&<($36(-&
%$O&34.&%//.3>&S4.&6)-.&/<%$/&#$&34.&($3(-(*:&#$&(6O.6&3(&D#$O&
%//.3/&34%3&%6.&)/.O&D(6& #"B-.".$3%3#($&(D&%&<($36(-&/)<4&%/&
%<<.//& <($36(-& /:/3."/+& /%D.3:& O((6/+& (6& 9#6)/& B6(3.<3#($/>&
E4.$& 34.:& %6.& D()$O+& 34.:& %6.& #$36(O)<.O& #$& 34.& '0&
/B.<#D#<%3#($& )$O.6& 34.& D(6"&(D& 6./()6<./+& 34.$& -#$R.O&7:& %&
O.<("B(/#3#($&-#$R&3(&34.&B6.9#()/-:&%OO.O&3%/R>&

#-<$"YT"""

!//.3Y>S%/R+3#($P#$R+XG.<("B(/#,6.%3.P#$R

!//.3Y+/X6./()6<.,6.%3.,-%/

0+!//.3

'(D3o(%-Y(%-+,-%//X'.<oFZ)#9%-.$3

!//.3Y/)6.+,()$3.6".%$3.OK:+$RX#"B-.".T$3(-(*:P#

/)6.Y,()$3.6".%q)-+3.OK:+$RXI#3#*%*T$3(-(*:P#

q)-YS46.%3+/+$RXF@B-(#3T$3(-(*:P#

S46.%3Y'.<o(%-+OK:+$RX!DD.<3.T$3(-(*:P#

0'(D3o(%-

'T+'.<o(%-YS46.%3+q)-+%/)6.+X,()$3.6".'T+!//.3

∈→

∧∧

∧

∧

∈∃

∈∃∈∀

"

7J*23<$"T""

S)0$'$*1R()I+ <73K'&3&)0&%41+& 2.6D(6"& ;#6.& B6(3.<3#($& <($36(-+& ;#6.&
.@3#$*)#/4.6Y&

S)0$'$*1R()I+<#(0(*60&%41+<1"B6(B.6&/3(6%*.&(D&<("7)/3#7-.&"%3.6#%-+&
2.6D(6"&;#6.&B6(3.<3#($&<($36(->+

+++++S)0$'$*1R()I+<+@OK'$(0,++S6#**.6&;#6.+&1"B6(B.6&/3(6%*.&(D&<("7)/3#7-.&
"%3.6#%-Y&
+S)0$'$*1R()I+<7,!;;&-0&%41C+1$3.*6#3:+&S6#**.6&;#6.Y&
@2.(A6'&)0B'6,,+<D#-./&#$3.*6#3:&+&#$3.*6#3:>++
+AAs&0./()6<.&X;#6.&F@3#$*)#/4.6Y&
G&-$3K$,(0($)R()I+X2.6D(6"&D#6.&B6(3.<3#($&<($36(-+&;#6.&.@3#$*)#/4.6Y&
&

D+G$36()+/&,,$./-&+(%&)0(;(-60($)+<J.'&V>?++

S4.& #$B)3& "(O.-/& <($3%#$& "%$:& #$D(6"%3#($& %7()3&
6./()6<./+&/(".&(D&L4#<4&%6.&/.<)6#3:A#$O.B.$O.$3+&(34.6/&(D&
L4#<4& %6.&"(6.& 6.-.9%$3& #$& 34.& /B.<#D#<%3#($&(D& 34.&'0>&T$&
34.&(34.6&4%$O+&34.&O("%#$&($3(-(*:&#$O#<%3./&L4#<4&%//.3&#/&
3:B#<%--:& )/.O& #$& 34.& O("%#$& 3(& 4%$O-.& /.<)6#3:& #//)./+& D(6&
.@%"B-.&^.$<6:B3#($&D#-3.6_+&^%$3#9#6)/_+&^D#6.&.@3#$*)#/4.6_+&
.3<>&O.B.$O#$*&($&34.&O("%#$>&S4.&O("%#$&($3(-(*:&XGTY&#/&
34)/& .@B-(6.O& 3(& -((R& D(6&.$3#3#./& 34%3& <%$&7.&%//#"#-%3.O& 3(&
6./()6<./&#O.$3#D#.O&#$&34.&#$B)3&"(O.->&F%<4&6./()6<.&#$&34.&
#$B)3& 6.Z)#6.".$3& "(O.-& #/& "%BB.O& 3(& 34.& <(66./B($O#$*&
%//.3& #$& 34.& O("%#$& ($3(-(*:& )/#$*& 34.& FZ)#9%-.$3,-%//&
D)$<3#($>&

#-<$"ZT""

@2.(A6'&)0B'6,,X6./()6<.+&F$3#3:Y+&6./()6<.&∈0&+&.$3#3:∈GT&&

.$OD(6

.$O#D

&YF$3#3:k&6./()6<.++3#($P#$R&XG.<("B(/#,6.%3.P#$R

&Y+F$3#3:k+&0./()6<.&/X,6.%3.,-%/&&

+k

F$3#3:Y+XF$3#3:k&%A#/&&#D

G&F$3#3:k.%<4&&&&D(6&

J@)0(01

S

∈→

∈

 

Example:  
EquivalentClass(fire extinguisher, ship's use fire extinguishers) 

(,D6+ X;IA\ee& *%/.()/& 7%/.O& D#6.& .@3#$*)#/4.6& /:/3."+& /4#Bk/& )/.& D#6.&
.@3#$*)#/4.6/Y&

AAs&0.//()6<.&X;IA\ee&*%/.()/&7%/.O&D#6.&.@3#$*)#/4.6&/:/3."Y&

AAs&G.<("B(/#3#($P#$R& X;#6.&.@3#$*)#/4.6+&;IA\ee&*%/.()/&7%/.O&D#6.&
.@3#$*)#/4.6&/:/3."Y&

(,D6+X;-.@#;To&A&P(L&B6.//)6.&&L%3.6&"#/3&D#6.&*.$.6%3(6+&/4#Bk/&)/.&D#6.&
.@3#$*)#/4.6/Y&

AAs&0.//()6<.&X;-.@#;To&A&P(L&B6.//)6.&&L%3.6&"#/3&D#6.&*.$.6%3(6Y&

AAs& G.<("B(/#3#($P#$R& X;#6.& .@3#$*)#/4.6+& ;-.@#;To& A& P(L& B6.//)6.&&
L%3.6&"#/3&D#6.&*.$.6%3(6Y&

(,D6+ X;-.@#;T!IA&H.L& *.$.6%3#($& (D& 4#*4& .@B%$/#($& D(%-& *.$.6%3(6+&
/4#Bk/&)/.&D#6.&.@3#$*)#/4.6/Y&

AAs& 0.//()6<.& X;-.@#;T!IA& H.L& *.$.6%3#($& (D& 4#*4& .@B%$/#($& D(%-&
*.$.6%3(6Y&

AAs& G.<("B(/#3#($P#$R& X;#6.& .@3#$*)#/4.6+& ;-.@#;T!IA& H.L&
*.$.6%3#($&(D&4#*4&.@B%$/#($&D(%-&*.$.6%3(6Y&

S4.&/.<)6#3:&/B.<#D#<&6)-./&%$O&34.&O("%#$&/B.<#D#<&6)-./&
<%$&7.&%BB-#.O& #3.6%3#9.-:&)$3#-&($.&7.-#.9./&%--& 34.&B(//#7-.&
%63#D%<3/&4%9.&7..$&%OO.O&#$3(&34.&6.Z)#6.".$3/&/B.<#D#<%3#($>&
S4.&6.Z)#6.".$3/&#O.$3#D#<%3#($&B6(<.//&<%$&7.&<($/#O.6.O&%/&
<("B-.3.& L4.$& $(& $.L& /.<)6#3:& *(%-& <%$& 7.& %OO.O& #$& 34.&
/B.<#D#<%3#($>& S4.& '0& /B.<#D#<%3#($& <%$& 7.& <($/#O.6.O&
<("B-.3.&L4.$&$(&$.L&/.<)6#3:&346.%3&(6&%//.3&<%$&7.&%OO.O>&

1q>! Fq!P8!S1TH&&

S4.&#$3.$O.O&*(%-&(D&34.&".34(O&%$O&34.&L4(-.&B6(].<3&#/&
3(& #"B6(9.& 34.& O.D#$#3#($& (D& '0& X.DD#<#.$<:& %$O&
.DD.<3#9.$.//Y>&N(L.9.6&%3& 34#/&/3%*.&(D&B6(*6.//&%$O&#$&34#/&



B%B.6+& L.& O./<6#7.& 34.& 9%-#O%3#($& (D& 34.& D.%/#7#-#3:& %$O&
%O9%$3%*./&XB.6<.#9.O&)/.D)-$.//+&#$3.$3#($&3(&)/.+&.3<Y&(D&34.&
".34(O& L#34& .@B.63/& XZ)%-#3%3#9.& 9%-#O%3#($Y+& 7%/.O& ($&
I((O:k/& ".34(O& .9%-)%3#($& "(O.-& UCCV>& ;)634.6& 9%-#O%3#($&
/3%*./& XZ)%$3#3%3#9.&9%-#O%3#($&L#34&%& 3((-&%$O&B6%<3#3#($.6/Y&
#/&B%63&(D&D)3)6.&6./.%6<4>&

&

&

+

+

&
&

&
&

;#*>&g>! F9%-)%3#($&B6(<.//>&

S4.&.9%-)%3#($&B6(<.//&34%3&L.&)$O.63((R&#/&/4(L$&#$&;#*)6.&
g>&E.&<4(/.&%& O("%#$&(D& %BB-#<%3#($+& $%".-:& 34.&"%6#3#".&
O("%#$+&D(6&L4#<4&L.&/.-.<3.O&%&O("%#$&($3(-(*:>&K%/.O&($&
%& D#6/3& #$3.69#.L& (D& 34.& "%6#3#".& O("%#$& .@B.63+& L.&
<($/36)<3.O&%$& #$#3#%-&'0&"(O.->&S4#/& #$#3#%-& /.<)6#3:&"(O.-&
"(/3-:& /B.<#D#.O& 34.& "%#$& %*.$3/& %$O& *(%-& O.B.$O.$<#./&
7.3L..$&34.&#$9(-9.O&#$&%&".6<4%$O#/.&/4#B&<("B%$:>& &S4.&
9%-#O%3#($&B6(<.//&L%/& 34.$&<%66#.O&7:&%$& #$3.69#.L&(D& D()6&
.@B.63/`& 34.&O("%#$&.@B.63&L%/&%& /4#Bl/&<%B3%#$& #$& 34.&<#9#-&
$%9:>& S4.& 6.Z)#6.".$3/& .$*#$..6#$*& .@B.63& L%/& %& /<#.$3#/3&
L.--& R$(L$& #$& 34.& 6.Z)#6.".$3/& .$*#$..6#$*& <("")$#3:>&
SL(& /.<)6#3:& /3%$O%6O#b%3#($& .@B.63/& /.69.O& %/& /.<)6#3:&
.@B.63/>&F%<4&#$3.69#.L&L%/&B.6D(6".O&D%<.&3(&D%<.&L#34&34.&
.@B.63+& %$O& 3((R& 34.& D(6"& (D& %& 6.9#.L& (D& 34.& 1c& "(O.-&
B6(O)<.O& 7:& %BB-#<%3#($& (D& ()6& ".34(O>& & S4.& .@B.63/& %-/(&
<4%--.$*.O& 34.& ".34(O& %$O& 34.& 6)-./& L#34& 6.*%6O/& 3(& 34.#6&
R$(L-.O*.& %$O& .@B.6#.$<.& #$& 34.#6& 6./B.<3#9.& %6.%/& (D&
.@B.63#/.& X6.Z)#6.".$3/+& /.<)6#3:& %$O& "%6#3#".Y>& ;#6/3+& 34.&
<($3.@3& (D& 34.& B6(].<3& %$O& 34.& ".34(O& L.6.& B6./.$3.O& 3(&
34.">& '.<($O+& 34.& '0& "%6#3#".& O("%#$& "(O.-& 7.D(6.& %$O&
%D3.6& %BB-:#$*& 34.& ".34(O>& K%/.O& ($& I((O:k/& .9%-)%3#($&
D6%".L(6R& UChV+& L.& B6.B%6.O& %& 3."B-%3.& X".%/)6.".$3&
9%6#%7-./&%$O& 34.#6&<(66./B($O#$*&Z)./3#($/Y& 3(&.9%-)%3.& 34.&
".34(O+& %$O& 34.& 6.Z)#6.".$3/&"(O.-& %<<(6O#$*& 3(& O#DD.6.$3&
%/B.<3/& 34%3& L.6.& ."7(O#.O& #$3(& 9%6#%7-./>& H(3.& 34%3& /(".&
.@B.63/&L.6.&"(6.&6.-.9%$3&3(&<.63%#$&%/B.<3/&34%$&(34.6/>&;(6&
.@%"B-.& 34.&"%6#3#".& O("%#$& .@B.63& L%/&"(6.& 6.-.9%$3& 3(&
9%-#O%3#$*& 34.& O("%#$& <($<.B3/& )/.O& 34%$& 34.& /.<)6#3:&
.@B.63/>& S46..& "%#$& 9%6#%7-./& L.6.& )/.O& 3(& <($/36)<3#($&
#$3.69#.L>& E#34& .%<4& 9%6#%7-.& %& <()B-.& (D& Z)./3#($/& L.6.&
%/R.O&3(&.@B.63/`&&N$(%$1C$."$*)$"04"-)$`&34.&O.*6..&3(&L4#<4&
34.&.@B.63&7.-#.9./& 34%3&)/#$*& 34#/&".34(O&L()-O&7.& D6..&(D&
.DD(63>& Xp>& 1& D()$O& 34.& B6(<.O)6.& D(6& %BB-:#$*& 34.& ".34(O&
<("B-.@&%$O&O#DD#<)-3&3(&D(--(LY&r&2$(%$1C$."M)$4-<&$))`&34.&
O.*6..&3(&L4#<4&34.&.@B.63&7.-#.9./&34%3&34#/&".34(O&L#--&7.&
.DD.<3#9.& #$& %<4#.9#$*& #3/& (7].<3#9./& Xp>1& 7.-#.9.& 34%3& 34#/&
".34(O&L()-O&6.O)<.&34.&.DD(63&6.Z)#6.O&3(&7)#-O&'0&"(O.-/&
D(6&/B.<#D#<&O("%#$/Y&r&F&'$&'10&"'0"M)$T&34.&.@3.$3&3(&L4#<4&
34.&.@B.63&#$3.$O/&3(&)/.&()6&".34(O>&Xp>&1&L()-O&O.D#$#3.-:&
$(3& )/.& 34#/& ".34(O& 3(& O.D#$.& '0W& p>& 1& #$3.$O& 3(& )/.& 34#/&

".34(O& #$&B6.D.6.$<.& 3(& 34.&.@#/3#$*&'0&O.D#$#3#($&".34(O/&
D(6&%&/B.<#D#<&O("%#$>Y&

!--&34.&<("".$3/+&%$/L.6/&(D&.@B.63/&L.6.&%$%-:b.O&%$O&
O#/<)//.O>& S4.& 3#".& /B.$3& D(6& .%<4& #$3.69#.L& L%/& O#DD.6.$3&
D6("&($.&B.6/($& 3(& 34.&(34.6+& 6%$*#$*& D6("&4%-D& %$&4()6& 3(&
/.9.6%-&4()6/&(D&B6./.$3%3#($&%$O&O#/<)//#($+&/36.3<4#$*&(9.6&
/.9.6%-&O%:/&7:&"%#->&;()6& #$3.69#.L/&%6.&)$D(63)$%3.-:&$(3&
.$()*4& 3(& <($O)<3& %& /3%3#/3#<%-& %$%-:/#/& (D& 34.& #$3.69#.L&
6./)-3/>&E.&<%$&4(L.9.6&/)""%6#b.&34.&/%-#.$3&6./)-3/&(D&34.&
#$3.69#.L/>& X%Y&;#6/3+& 34.&"%#$&6.<)66.$3&<("".$3/&"%O.&7:&
34.& .@B.63/& L.6.& 34%3& %Y& 34.& ".34(O& %$O& #3/& #O.%& (D&
%)3("%3#($& #/& ^9.6:_& X34.& %O].<3#9.& L%/& ."B-(:.O& /.9.6%-&
3#"./Y&^)/.D)-_+&^#$3.6./3#$*_+&%$O&^#"B(63%$3_>&X7Y&8/#$*&34.&
".34(O&7%/.O&($&O("%#$&#$&%OO#3#($&3(&/.<)6#3:&($3(-(*#./&3(&
O#/<(9.6& $.L& '0& D(6& %& /B.<#D#<& O("%#$& "%R./& %& 6.%-&
O#DD.6.$<.& L#34& 6./B.<3& 3(& O#/<(9.6#$*& 6.Z)#6.".$3/& )/#$*&
($-:& /.<)6#3:& ($3(-(*#./>X<Y& !-34()*4& 34.& ".34(O& #/&
#$3.6./3#$*+& )/#$*& 1c& %/& %& '0& /B.<#D#<%3#($& -%$*)%*.& L%/&
D()$O& -#"#3.O+& 7.<%)/.& 34.6.& %6.& $(& %33%<R& /<.$%6#(/>& S4#/&
#//).& <()-O&7.& 4%$O-.O& .#34.6& 7:& .@3.$O#$*& 34.& $(3%3#($+& (6&
7:&<("B-.3#$*&34.&1c&"(O.-&L#34&%$(34.6&"(6.&<($<6.3.&R#$O&
(D&"(O.-&/)<4&%/&"#/)/.&<%/./>& XOY&S4.&<($<.B3&(D&/(D3*(%-&
)/.O&#$&34.&#$B)3&"(O.-&%$O&#$&34.&1c&"(O.-/&/B.<#D:#$*&34.&
'0&L%/&$(3&D()$O&%O.Z)%3.&D(6&B6.<#/.-:&/B.<#D:#$*&34.&'0>&

q>! SN0F!S'&ST&q!P1G1Sj&

S4#/& D#6/3& /3.B& (D& .9%-)%3#($& 6./B($O.O& 3(& ()6& $..O/& %3&
34#/&B4%/.&(D&34.&B6(].<3>&N(L.9.6+&34.6.&%6.&/(".&346.%3/&3(&
9%-#O#3:& 34%3& $..O& 3(& 7.& %OO6.//.O>& S4#/& 9%-#O%3#($& L%/&
<%66#.O& L#34& D()6& .@B.63/+& %& 9.6:& /"%--& *6()B& 3(& O6%L& %&
<($<-)/#($&%7()3&34.&".34(O>&0.<%--&34%3&34.&/%".&*6()B&L%/&
%-($*&34.&.@B.6#.$<.+&34.:&/%L&34.&#$#3#%-&"(O.-&%$O&34.&$.L&
($.&X%D3.6&34.&)/.&(D&($3(-(*#./Y+&%$O&34#/&#/&%$(34.6&346.%3&3(&
<($<-)/#($>& >&S4.& .9%-)%3#($&L%/& <%66#.O&L#34& 34.&"%6#3#".&
O("%#$&%$O&%&<4(/.$&O("%#$&($3(-(*:+&L.&/3#--&$..O& 3(&/..&
4(L& O(./& 34#/& L(6R/& L#34& %$(34.6& O("%#$& ($3(-(*:>& S4.&
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