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The COGENT Environment 
<CD>EF& G<$$H2/&I& J$K,&=LLMN&<$$H2/&OPPOQ&.)&: &
+/: H#.": %&245./$4R246&6#: 6&.)&82).+428&6$&).RH%.' *&6#2&
H/$"2))&$'&8252%$H.4+&: 48&25: %S: 6.4+&"$RHS6: 6.$4: %&R$82%)&
$'&#.+#T%252%&"$+4.6.52&H/$"2))2)U&<CD>EF&8$2)&4$6&
2R1$8*&: 4*&H: /6."S%: /&6#2$/*&$'&6#2&"$+4.6.52&: /"#.62"6S/2,&
4$/&.)&.6&: &+242/: %&HS/H$)2&H/$+/: RR.4+&%: 4+S: +2U&V: 6#2/&.6&
H/$5.82)&: &)26&$'&H/.R.6.52)&6#: 6&R: *&12&: ))2R1%28&: 48&
"$4' .+S/28&6$&*.2%8&:&5:/.26*&$'&)*R1$%.",&"$442"6.$4.)6,&$/&
#*1/.8&R$82%)&$' &: &W.82&/: 4+2&$' &"$+4.6.52&6: )0)&: 48&
' S4"6.$4)U&<CD>EF&#: )&1224&S)28&2K624).52%*&'$/&62: "#.4+&
"$+4.6.52&R$82%%.4+&: 6&4SR2/$S)&.4)6.6S6.$4)&.4&>S/$H2&: 48&
6#2&3 ! U&X6&: %)$&#: )&/2)2: /"#&: HH%.": 6.$4),&12.4+&H: /6."S%: /%*&
)S.628&6$&' : )6&H/$6$6*H.4+U&

F#2&1: )."&)* )62R&H/$5.82)&6#2&R$82%%2/&W.6#&: &": 45: )&$4&
W#."#&: &R$82%&R: *&12&)026"#28&: )&: &1$K&: 48&: //$W&8.: +/: R&
G)22&J.+S/2&=QU&F#.)&%252%&$'&82)"/.H6.$4&).RH%.' .2)&6#2&
R$82%%.4+&H/$"2))&1*&H/$5.8.4+&6#2&H)*"#$%$+.)6&W.6#&: &
' : R.%.:/ &4$6:6.$4U&Y&"$RH%262&"$RHS6: 6.$4: %&)H2".' .":6.$4&$' &
: &R$82%,&#$W252/,&/2ZS./2)&6#: 6&2: "#&1$K&.4&6#2&8.: +/: R&12&
' %2)#28&$S6&[ &2.6#2/&1*&)H2".' * .4+&"$RHS6: 6.$4: %&H/$H2/6.2)&
G)S"#&: )&": H: ".6*&%.R.6: 6.$4)&$/&82": *&/: 62)&$'&1S' ' 2/),&$/&
%2: /4.4+&/: 62)&: 48&: "6.5: 6.$4&'S4"6.$4)&$'&426W$/0)Q&$/&1*&
: 88.4+&)*R1$%."&"$46246&)S"#&: )&\ .' T6#24] &/S%2)U&! 6/S"6S/28&
28.6$/)&: /2&H/$5.828&6$&).RH%.' *&6#2&H/$"2))&$'&)H2".' * .4+&
)*R1$%."&"$46246&: 48&6$&24)S/2&6#: 6&6#2&/2)S%6: 46&)*R1$%&
)6/S"6S/2)&: /2&)*46: "6.": %%*&W2%%T'$/R28U&

<CD>EF&: %)$&.4"%S82)&6$$%)&'$/&R$82%&25: %S: 6.$4U&X6)&
R$82%&2K2"S6.$4&245./$4R246&2R1$8.2)&6#2&4$6.$4&$'&: &
)S1 2̂"6&$/&\ 5./6S: %&H: /6.".H: 46] ,&: )&W2%%&: )&4$6.$4)&' /$R&
)6: 48: /8&2KH2/.R246: %&H)*"#$%$+*&$'&6/.: %&: 48&1%$"0U&F#2)2&
H/$5.82&#$$0)&6#: 6&#2%H&1/.8+2&6#2&+: H&126W224&2RH./.": %&
H)*"#$%$+*&: 48&"$+4.6.52&R$82%%.4+U&J$/&2K: RH%2,&W#24&
8252%$H.4+&: &R$82%&$'&%.)6&R2R$/*&.6&.)&H$)).1%2&6$&82' .42&
5./6S: %&)S1 2̂"6)&W.6#&8.' ' 2/246&R2R$/*&)H: 4)&: 48&"$RH: /2&
6#2./&H2/' $/R: 4"2&$52/&)252/: %&6/.: %)&$'&6#2&6: )0U&X462+/: 628&
6$$%)&: %%$W&12#: 5.$S/: %&R2: )S/2)&6$&12&+/: H#28&$/&6: 1S%: 628,&
).RH%.' * .4+&6#2&.462/H/26: 6.$4&$'&R$82%&$S6HS6U&

J$/&'S/6#2/&826: .%)&$'&<CD>EF,&.4"%S8.4+&52/).$4)&$'&6#2&
)$'6W: /2&' $/&: &5: /.26*&$'&H%: 6'$/R)&: 48&826: .%28&6S6$/.: %&
4$62),&)22&#66H_̀ "̀$+246UH)*"U110U: "US0`&

Tutorial Description 
F#2&6S6$/.: %&W.%%&12+.4&W.6#&: &1/.2'&6$S/&$' &6#2&<CD>EF&
)*)62R&: .R28&: 6&82R$4)6/: 6.4+&)$R2&$'&6#2&245./$4R246a)&
": H: 1.%.6.2)&: 48&+.5.4+&: 6624822)&: &"%2: /&S482/)6: 48.4+&$'&.6)&
.4624828&HS/H$)2U&F#.)&W.%%&12&'$%%$W28&1*&: &#: 48)T$4&
)2)).$4&.4&W#."#&H: /6.".H: 46)&W.%%&W$/0&6#/$S+#&6#2&

.RH%2R246: 6.$4&$'&: &W2%%T04$W4&"$+4.6.52&6#2$/*_&6#2&
9$ 8:%&9$8 2%&$'&R2R$/*&GY60.4)$4&I& !# .' ' /.4,&=LbMQU&
<CD>EF&: %%$W)&S)2/)&6$&)H2".' *&1$6#&: &R$82%&: 48&: &6: )0&
245./$4R246&W.6#.4&6#2&$42&)* )62R,&:48&H:/6.".H: 46)&W.%%&12&
H/$5.828&W.6#&: &)$H#.)6.": 628&6: )0&245./$4R246&W.6#.4&
W#."#&6#2./&.RH%2R246: 6.$4&$'&6#2&9 $8: %&9 $82%&W.%%&12&
8252%$H28U&F#.)&W.%%&: %%$W&H: /6.".H: 46)&6$&62)6&6#2./&R$82%)&
$4&6#2&)6: 48: /8&' /22&/2": %%&R2R$/*&6: )0U&Y66246.$4&W.%%&6#24&
)#.' 6&6$&6#2&/$%2&$'&H: /: R262/)&W.6#.4&<CD>EF&R$82%)&: 48&
H: /6.".H: 46)&W.%%&2K: R.42&6#2&2' ' 2"6)&$'&H: /: R262/&5: /.: 6.$4&
$4&6#2./&R$82%a)&12#: 5.$S/U&F#S),&W2&W.%%&"$4).82/&#$W&
": H: ".6*&%.R.6: 6.$4)&: 48&82": *&.4&6#2&1S' ' 2/)&6#: 6&R: 02&SH&
6#2&9 $8: %&9 $82%&: ' ' 2"6&12#: 5.$S/&$4&6#2&)6: 48: /8&' /22&
/2": %%&6: )0U&F#2&+$: %&W.%%&12&6$&/2H/$8S"2&6#2&3 T)#: H28&' /22T
/2": %%&"S/52)&6#: 6&$/.+.4: %%*&R$6.5: 628&6#2&8252%$HR246&$'&
6#2&9 $8: %&9 $82%U&F#2&6S6$/.: %&W.%%&"$4"%S82&W.6#&: &
8.)"S)).$4&$'&6W$&)H2".: %.)6&6$H.")_&6#2&.RH%2R246: 6.$4&$'&
#*1/.8&)*R1$%." "̀$442"6.$4.)6&R$82%)&W.6#.4&<CD>EF&: 48&
6#2& /2%: 6.$4)#.H& 126W224& <CD>EF& : 48& "$+4.6.52&
: /"#.62"6S/2)&)S"#&: )&Y<FTV&: 48&! $: /U&
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