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<19%="1%/#91>=#78$%(=%="#$%/7>0618=?$%18/@%$026#==#8A%="#$%5972)16%$1=%#8B7)B1$%$026#==#8A%$709>1%>7/1%
78%cloud.cs50.net%($%C1))%($%D#))#8A%70=%(%E12F2($1/%D796%G="1%)(==19%7D%C"#>"%C#))%21%(B(#)(2)1%(D=19%
)1>=091%78%E1/%,+:HI@%C"#>"%6(3%=(J1%(%D1C%6#80=1$@%$7%21$=%87=%=7%C(#=%08=#)%="1%B193%)($=%6#80=1@%%

)1$=%370%$518/%(%)(=1%/(3%0881>1$$(9#)3&%
%

K1%$091%="(=%3709%>7/1%#$%="7970A")3%>76618=1/%
=7%$0>"%(8%1L=18=%="(=%)#81$?%D08>=#78()#=3%#$%(55(918=%D976%>76618=$%()781&%

%
%
5+&,67*
%
•% M1(98%=7%0$1%8>09$1$@%(%)#29(93%D79%NOP$&%
•% Q1$#A8%(8/%#65)1618=%)(9A19%5#1>1$%7D%$7D=C(91&%
•% R($=19%S0/7J0&%
*
*
8-9+11-:)-)*8-&);:.7%
%
•% S1>=#78$%,%T%,U%7D%http://tldp.org/HOWTO/NCURSES-Programming-HOWTO/&%
*
*
);<<*=&9>-'37?)<*=&9>-'37?)<7%
*
•% V(>J19%W/#=#78%91X0#91$%(%YVZ#8=%D1(=091&%
•% V(>J19%W/#=#78%/71$8?=%91X0#91%(8%(//F78%D1(=091&%
*
*
*

*
*
*
*
*

*
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%
[))% C79J% ="(=% 370% /7% =7C(9/% D0)D#))618=% 7D% ="#$% >709$1?$% 1L51>=(=#78$% 60$=% 21% 3709% 7C8% 08)1$$%
>7))(279(=#78%#$%1L5)#>#=)3%())7C1/%#8%C9#=#8A%23%="1%>709$1?$%#8$=90>=79&%%\7))(279(=#78%#8%="1%>765)1=#78%
7D%5972)16%$1=$%#$%87=%5196#==1/%08)1$$%7="19C#$1%$=(=1/%23%$761%5972)16%$1=?$%$51>#D#>(=#78&%
%
]#1C#8A%79%>753#8A%(87="19%#8/#B#/0()?$%C79J%G1B18%#D%)1D=%23%(%59#8=19@%$=791/%#8%(8%1L1>0=(2)1%/#91>=793@%
79%(>>#/18=())3%$"(91/%#8%="1%>709$1?$%B#9=0()%=196#8()%9776I%79%)#D=#8A%6(=19#()%D976%(%277J@%C12$#=1@%79%
7="19% $709>1^1B18% #8% 5(9=^(8/%591$18=#8A% #=% ($% 3709% 7C8% >78$=#=0=1$% (>(/16#>% /#$"781$=3@% ($% /71$%
$"7C#8A%79%A#B#8A%3709%C79J@%1B18% #8%5(9=@% =7%(87="19% $=0/18=&% % S#6#)(9)3% #$%/0()% $026#$$#78%(>(/16#>%
/#$"781$=34%370%6(3%87=%$026#=%="1%$(61%79%$#6#)(9%C79J%=7%="#$%>709$1%="(=%370%"(B1%$026#==1/%79%C#))%
$026#=%=7%(87="19&%%_79%6(3%370%597B#/1%79%6(J1%(B(#)(2)1%$7)0=#78$%=7%5972)16%$1=$%=7%#8/#B#/0()$%C"7%
=(J1%79%6(3%=(J1%="#$%>709$1% #8% ="1% D0=091&% %R7917B19@%$026#$$#78%7D%(83%C79J%="(=%370% #8=18/%=7%0$1%
70=$#/1%7D%="1%>709$1%G!"#"@%D79%(%`72I%60$=%21%(5597B1/%23%="1%$=(DD&%%%
%
a70%(91%C1)>761%=7%/#$>0$$%="1%>709$1?$%6(=19#()%C#="%7="19$%#8%79/19%=7%21==19%08/19$=(8/%#=&%%a70%6(3%
1B18% /#$>0$$% 5972)16% $1=$% C#="% >)($$6(=1$@% 20=% 370% 6(3% 87=% $"(91% >7/1&% % P8% 7="19% C79/$@% 370% 6(3%
>76608#>(=1%C#="%>)($$6(=1$%#8%W8A)#$"@%20=%370%6(3%87=%>76608#>(=1%#8@%$(3@%\&%%PD%#8%/702=%($%=7%="1%
(559759#(=181$$%7D%$761%/#$>0$$#78@%>78=(>=%="1%>709$1?$%#8$=90>=79&%%%
%
a70%6(3%=098%=7%="1%E12%D79%#8$=90>=#78%21378/%="1%>709$1?$%)1>=091$%(8/%$1>=#78$@%D79%91D1918>1$@%(8/%
D79%$7)0=#78$%=7%=1>"8#>()%/#DD#>0)=#1$@%20=%87=%D79%70=9#A"=%$7)0=#78$%=7%5972)16$%78%5972)16%$1=$%79%3709%
7C8%D#8()%597`1>=&%%V7C1B19@%D(#)091%=7%>#=1%G($%C#="%>76618=$I%="1%79#A#8%7D%(83%>7/1%79%=1>"8#X01%="(=%
370%/7%/#$>7B19%70=$#/1%7D%="1%>709$1?$%)1>=091$%(8/%$1>=#78$%G1B18%C"#)1%91$51>=#8A%="1$1%>78$=9(#8=$I%
(8/%="18%#8=1A9(=1%#8=7%3709%7C8%C79J%6(3%21%>78$#/191/%(>(/16#>%/#$"781$=3&%
%
[))% D796$% 7D% (>(/16#>% /#$"781$=3% (91% /1()=% C#="% "(9$")3&% % PD% ="1% >709$1% 91D19$% $761% 6(==19% =7% ="1%
[/6#8#$=9(=#B1%K7(9/%(8/%="1%70=>761%D79%$761%$=0/18=%#$%$%&'@%()*+',-.@%79%/,-0,12,'%&345&+6%7,+'@%
="1%>709$1%91$19B1$%="1%9#A"=%=7%#657$1%)7>()%$(8>=#78$%78%=75%7D%="(=%70=>761%D79%="(=%$=0/18=%="(=%6(3%
#8>)0/1@%20=%87=%21%)#6#=1/%=7@%(%D(#)#8A%A9(/1%D79%C79J%$026#==1/%79%D79%="1%>709$1%#=$1)D&%
*
*
5'&)-67*
*
a709%C79J%78%="#$%5972)16%$1=%C#))%21%1B()0(=1/%()78A%="911%59#6(93%(L1$&%
%
8+&&!07'!--"**!7%C"(=%1L=18=%#$%3709%>7/1%>78$#$=18=%C#="%709%$51>#D#>(=#78$%(8/%D911%7D%20A$b%
/!-,#'"44!7%C"(=%1L=18=%#$%3709%>7/1%C9#==18%C1))%G,"!"@%>)1(9)3@%1DD#>#18=)3@%1)1A(8=)3@%(8/:79%)7A#>())3Ib%
9732!"%%!7%C"(=%1L=18=%#$%3709%>7/1%91(/(2)1%G,"!"@%>76618=1/%(8/%#8/18=1/%C#="%B(9#(2)1$%(5=)3%8(61/Ib%
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%
!% PD%370%="#8J%370%6#A"=%>78>18=9(=1%79%6#879%#8%\7650=19%S>#18>1%79%#D%370?/%)#J1%=7%"1(9%(270=%\S%

A7#8A$F78%5)0$%`72$@%$02$>9#21%=7%SW[S?$%6(#)#8A%)#$=%D79%\S%08/19A9(/$%B#(%="1%OcM%21)7C4,%
%
 https://lists.seas.harvard.edu/mailman/listinfo/cs-undergrads 
%
% S7%="(=%3709%$02$>9#5=#78%#$%(5597B1/%23%SW[S@%21$=%=7%$02$>9#21%C#="%3709%

@college.harvard.edu%(//91$$&%
%
% a70%6#A"=%()$7%C(8=%=7%$02$>9#21%=7%$761%7="19%\SF91)(=1/%)#$=$%(=4%
%
 http://wiki.cs50.net/Mailing_Lists 
*
!% K1=C118%87C%GC"#>"%"(/%21==19%87=%21%!"09$/(3%8#A"=dI%(8/%="#$%5972)16%$1=?$%/1(/)#81@%J115%(8%

131%70=%D79%$761%6(>"#81@%597A9(6@%79%C12$#=1%C"7$1%0$19%#8=19D(>1@%370%D11)@%#$%5779)3%/1$#A81/&%%
Q78?=%D7>0$%=77%60>"%78%(1$="1=#>$@%$#8>1%91($78(2)1%5175)1%>(8%>19=(#8)3%/#$(A911%78%="1%$02`1>=%
7D%21(0=3&% % '7>0$%6791%78% ="1%C79JD)7C% ="(=% ="1% #8=19D(>1%/16(8/$%7D% #=$%0$19$&% %Q71$% #=%6(J1%
$18$1b%%Q71$%#=%75=#6#e1%D79%="1%>76678%>($1b%%P$%#=%$1)DF1L5)(8(=793b%%Q71$%#=%91X0#91%="(=%370%A7%
="970A"%1#A"=%$=15$%`0$=%=7%A1=%78%(%=9(#8b%

%
% E"18%#=%>761$%=#61%=7%$026#=%="#$%5972)16%$1=@%C1?))%($J%D79%3709%="70A"=$%B#(%="#$%5972)16%$1=?$%

E12F2($1/%D796&%%P=?$%D#81%#D%370%"(B1%87="#8A%8#>1%=7%$(3%(270=%="1%6(>"#81@%597A9(6@%79%C12$#=1%
C#="%C"#>"%370% D#8/% D(0)=&% %K0=%21%$091%370%>(8%(9=#>0)(=1%C"3% #=$%/1$#A8% #$% $025(9%(8/%"7C%370%
C70)/%D#L%#=&%

*
*
5-22;:.*"2&'2-)7*
*
!% SSV%=7%cloud.cs50.net%(8/%1L1>0=1%="1%>766(8/%21)7C&%
%
 cp -r ~cs50/pub/src/psets/hacker4/ ~ 
%

c1>())% ="(=% ="#$% >766(8/% C#))% >753% ="#$% 5972)16% $1=?$% /#$=9#20=#78% >7/1% #8=7% 3709% 7C8% "761%
/#91>=793&%%_(B#A(=1%3709%C(3%=7%3709%>753%23%1L1>0=#8A%="1%>766(8/%21)7C&%

%
 cd ~/hacker4/ 
%
% PD% 370% )#$=% ="1%>78=18=$%7D%3709%>09918=%C79J#8A%/#91>=793% G91616219%"7CbI@%370%$"70)/%$11% ="1%

21)7C&%%PD%370%/78?=@%/78?=%"1$#=(=1%=7%($J%="1%$=(DD%D79%($$#$=(8>1&%
%
 debug.bin  l33t.bin  Makefile  n00b.bin  sudoku.c  sudoku.h 
%
% E1))%="7$1%)77J%)#J1%D08d%
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,%!"#$%OcM%#$%78)3%(>>1$$#2)1%78%>(650$&%
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D=-*:C10-'6*1C62*0-*6;:.,-7%
%
!% R0>"%)#J1%="1%N(61%7D%'#D=118@%S0/7J0%#$%(%A(61%7D%)7A#>%#8B7)B#8A%806219$&%%K0=%#=?$%60>"%6791%

#8=191$=#8A&%%\78$#/19%="1%50ee)1%21)7C&%
%

%

E* * * F* 3* * * * #*

* * * * * G* * * H*

* * * * #* * * G* F*

* * E* G* * #* H* * I*

* * F* * J* * #* * *

I* * G* K* * E* F* * *

G* H* * * K* * * * *

F* * * #* * * * * *

K* * * * E* I* * * J*

%
% !"1%72`1>=%7D%S0/7J0%#$%=7%D#))%="#$%f!f%A9#/%#8%$0>"%(%C(3%="(=%1(>"%>7)068@%1(>"%97C@%(8/%1(>"%7D%

="1%8#81%U!U%27L1$%="191#8%>78=(#8%1(>"%7D%="1%806219$%,%="970A"%f%1L(>=)3%78>1&%%[%C"7)1%208>"%
7D%$=9(=1A#1$%1L#$=@%20=%="1%A1819()%#/1(%#$%=7%D#A091%70=%#=19(=#B1)3%C"(=%806219$%>70)/%A7%C"191&%%%
%
'79%#8$=(8>1@%)1=?$%"761%#8%78%781%7D%="1%U!U%27L1$%="(=%()91(/3%"($%(%)7=%7D%806219$%(8/%C79J%="1%
7)?%597>1$$%7D%1)#6#8(=#78&%%\78$#/19%="1%27L%#8%="1%6#//)1@%"#A")#A"=1/%21)7C&%

% %

E* * * F* 3* * * * #*

* * * * * G* * * H*

* * * * #* * * G* F*

* * E* G* * #* H* * I*

* * F* * J* * #* * *

I* * G* K* * E* F* * *

G* H* * * K* * * * *

F* * * #* * * * * *

K* * * * E* I* * * J*

%
% M1=?$%$11@%="(=%27L%()91(/3%"($%(%,@%(%*@%20=%87%U&%%E"191%>70)/%C1%50=%Ub%%E1))@%U%>(8?=%A7%#8%="(=%

27L?$%27==76%97C@%$#8>1%="1%27L%=7%="1%9#A"=%()91(/3%"($%(%U%#8%="(=%97C&%%[8/%U%>(8?=%A7%78%1#="19%
$#/1%7D%="1%.@%$#8>1%="1%27L%=7%="1%)1D=%()91(/3%"($%(%U%#8%="(=%97C&%%["(d%%P=%60$=%21%="(=%U%21)78A$%
#8%="(=%27L?$% =75%97C@% #8%C"#>"%>($1%="191?$%78)3%781%5)(>1%=7%50=% #=d% %[8/%$7%C1%D#))% #8% ="(=%$57=%
C#="%(%U@%519%="1%21)7C&%

%
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E* * * F* 3* * * * #*

* * * * * G* * * H*

* * * * #* * * G* F*

* * E* G* F* #* H* * I*

* * F* * J* * #* * *

I* * G* K* * E* F* * *

G* H* * * K* * * * *

F* * * #* * * * * *

K* * * * E* I* * * J*

%
% M1=?$%=93%(87="19%=9#>J%87C&%%c(="19%="(8%D#A091%70=%C"191%(%806219%>(8%A7@%)1=?$%D#A091%70=%C"191%

(%806219%>(887=d%%M1=?$%"761%#8%78%f&%%V#A")#A"=1/%#8%A9(3%87C%(91%())%7D%="1%$57=$%="(=%f%>(887=%
A7@% 1#="19% 21>(0$1% ="191?$% ()91(/3% (87="19% 806219% ="191% 79% 21>(0$1% ="191?$% ()91(/3% (% f% #8% ="1%
"#A")#A"=1/%97C@%>7)068@%79%27L@%519%="1%21)7C&%

%

E* * * F* 3* * * * #*

* * * * * G* * * H*

* * * * #* * * G* F*

* * E* G* F* #* H* * I*

* * F* * J* * #* * *

I* * G* K* * E* F* * *

G* H* * * K* * * * *

F* * * #* * * * * *

K* * * * E* I* * * J*

%
% E1))@% )77J%(=% ="(=d% % M77J$% )#J1%C1?B1% D708/%(%"761% D79%f%C#="#8% ="(=%27L% #8% ="1%6#//)1%21>(0$1%

="191?$%78)3%781%5)(>1%#=%>(8%57$$#2)3%A7@%519%="1%21)7C&%
%

E* * * F* 3* * * * #*

* * * * * G* * * H*

* * * * #* * * G* F*

* * E* G* F* #* H* * I*

* * F* I* J* * #* * *

I* * G* K* * E* F* * *

G* H* * * K* * * * *

F* * * #* * * * * *

K* * * * E* I* * * J*
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% M(="19@%9#8$1@%(8/%9151(=%="1$1%$79=$%7D%=9#>J$%1870A"%=#61$@%(8/%G($$06#8A%87%<WK<[\I%C1?))%18/%
05%C#="%="1%$7)0=#78%21)7C&*%

%

E* G* H* F* 3* K* J* I* #*

#* F* K* J* I* G* E* 3* H*

J* I* 3* E* #* H* K* G* F*

3* J* E* G* F* #* H* K* I*

H* K* F* I* J* 3* #* E* G*

I* #* G* K* H* E* F* J* 3*

G* H* J* 3* K* F* I* #* E*

F* E* I* #* G* J* 3* H* K*

K* 3* #* H* E* I* G* F* J*

%
% PD%$=#))%87=%X0#=1%>)1(9%78%"7C%="1%A(61%#$%5)(31/@%D11)%D911%=7%=098%=7%E#J#51/#(&%
%
 http://en.wikipedia.org/wiki/Sudoku 
%
% [8/%#D%#8=191$=1/%D79%3709%7C8%1/#D#>(=#78%#8%="1%6(="16(=#>$%(8/%()A79#="6#>$%21"#8/%="1%A(61@%

370%6#A"=%()$7%D#8/%="1$1%(9=#>)1$%7D%#8=191$=4%
%
 http://en.wikipedia.org/wiki/Mathematics_of_Sudoku 
 http://en.wikipedia.org/wiki/Algorithmics_of_sudoku 
%
!% i0$=%D79%D08@%C1?B1%#8>)0/1/%(%C"7)1%208>"%7D%50ee)1$%G(8/%$7)0=#78$I%(=%="#$%/7>0618=?$%18/&%%[8/%

#D%370%$=(9=%D#8/#8A%3709$1)D%5(9=#>0)(9)3%(//#>=1/@%7//$%(91%(8%#65)1618=(=#78%7D%S0/7J0%1L#$=$%D79%
3709%672#)1%5"781d%

%
!% [)9#A"=@%87C%="1%91()%D08%21A#8$&%%a70?91%(270=%=7%#65)1618=%G67$=%7DI%S0/7J0%#8%\&%
%
% R0>"%)#J1%C1%597B#/1/%370%C#="%$761%>7/1%D79%="1%N(61%7D%'#D=118@%$#6#)(9)3%"(B1%C1%597B#/1/%

370% C#="% (% $J1)1=78% D79% S0/7J0&% %E"191($% <972)16% S1=% U% 91)#1/% 78% [_SP% 1$>(51% $1X018>1$% =7%
#65)1618=%="1%N(61%7D%'#D=118?$%jA9(5"#>$@k%="70A"@%="#$%5972)16%$1=% #8=97/0>1$%(% )#29(93%>())1/%
j8>09$1$k%GD79619)3%>())1/%j>09$1$kI%="(=%C#))%597B#/1%3709%#65)1618=(=#78%7D%S0/7J0%C#="%(%8#>19%
NOP%GA9(5"#>()%0$19%#8=19D(>1I&%%!7%21%$091@%3709%597A9(6%C78?=%)77J%)#J1%R(>%lS%79%E#8/7C$@%20=%
#=% $"70)/% )77J% $1L#19% ="(8% ="(=% N(61% 7D% '#D=118d% _7=% 78)3% /71$% 8>09$1$%6(J1% #=% 591==3% 1($3% =7%
#8=1A9(=1% >7)79$% #8=7% (% 597A9(6% G(8/% 1B18% /#()7A$% (8/%6180$I@% #=% ()$7% ())7C$% 370% =7% =91(=% 3709%
=196#8()% C#8/7C% ($% (% A9#/% 7D% char$@% (83% 781% 7D% C"#>"% >(8% 21% 05/(=1/% C#="70=% (DD1>=#8A% ="1%
7="19$&%%!"(=%$79=%7D%D1(=091%#$%519D1>=%D79%(%A(61%)#J1%S0/7J0@%($%370?))%21%(2)1%=7%(//%806219$%=7%
="1%A(61?$%27(9/%781%(=%(%=#61%C#="70=%"(B#8A%=7%91FA1819(=1%="1%C"7)1%$>9118%(D=19%1(>"%67B1%
G($%370%/#/%C#="%printf%D79%="1%N(61%7D%'#D=118I&%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
*%!"1%$1>78/%m<?%$=(8/$%D79%j50ee)1@k%(8/%370?91%#8%="1%>"(#94%
http://www.urbandictionary.com/define.php?term=pebkac%
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% _7C@% (% =35#>()% =196#8()% C#8/7C% #$% ;+% >"(9(>=19$% C#/1% 23% *g% >"(9(>=19$% =())% G,"!"@% ;+!*gI@% (8/%
8>09$1$% (//91$$1$% ="7$1% >"(9(>=19$% 23%C(3% 7D% G3@% LI% >779/#8(=1$@% C"19123% G+@% +I% 91D19$% =7% 3709%
C#8/7C?$% =75F)1D=%>79819@% G+@%.fI% 91D19$% =7%3709%C#8/7C?$% =75F9#A"=%>79819@% G*U@%+I% 91D19$% =7%3709%
C#8/7C?$%27==76F)1D=%>79819@%(8/%G*U@%.fI%91D19$%=7%3709%C#8/7C?$%27==76F9#A"=%>79819&U% %WB18%#D%
3709%C#8/7C%27($=$%/#618$#78$%$6())19%79%)(9A19%="(8%="1$1@%="1%#/1(%#$%="1%$(61&%%E"18%#=%>761$%
=#61% =7% D#))% #8% (% 2)(8J% C#="% 91$51>=% =7% S0/7J0@% 370?))% $#65)3% 05/(=1% ="1% char% (=% $761% G3@% LI%
>779/#8(=1&%

%
% _7C@%"7C%(270=% ="(=% $J1)1=78&% %W$$18=#())3@%C1?B1% #65)1618=1/%(8%(1$="1=#>% D9(61C79J% D79% ="1%

A(61%$7%="(=%370%>(8%D7>0$%78%="1%6791%#8=191$=#8A%5(9=$4%8(61)3@%="1%A(61?$%D1(=091$&% % P8%D(>=@%
C1?B1%C9#==18%="1%>7/1%G(8/%>76618=$I%#8%$0>"%(%C(3%="(=%370%$"70)/%21%(2)1%=7%)1(98%X0#=1%(%2#=%
(270=% 8>09$1$% (8/% 6791% $#65)3% 23% 91(/#8A% 709% >7/1&% % [8/% 370?))% D#8/% ="(=% C1?B1% $=90>=091/%
S0/7J0?$%D9(61C79J%60>"%)#J1%C1%/#/%="1%N(61%7D%'#D=118?$&%%P=?$%#8%main%="(=%C1%"(B1%(%2#A%)775@%
C(#=#8A%(8/%C(#=#8A%D79%$761%0$19?$%#850=&%%[8/%#=?$%#8%$15(9(=1%D08>=#78$%="(=%C1%G(8/@%$778@%370I%
$1=%="1%A(61%05%(8/%91$578/%=7%="(=%#850=&%

%
% K1>(0$1%="#$%A(61%#$%61(8=%=7%21%6791%$75"#$=#>(=1/%G(8/%D08I%="(8%="1%)($=@%370?))%()$7%D#8/%="(=%

C1?B1%A#B18%370%6791%>7/1%="#$%=#61&%%Q78?=%D91(J%70=@%20=%#=?$%`0$=%7B19%H++%)#81$&%%K0=%J87C%87C%
="(=% 8781%7D% #=% #$% ())% ="(=% >765)#>(=1/&% % P8% D(>=@% #D% 370% )77J% (=% 1(>"%7D% ="1% D08>=#78$% #8% #$7)(=#78@%
370?))% )#J1)3% D#8/% 1(>"% 591==3% $=9(#A"=D79C(9/&% %E"(=?$% 81(=% #$% ="(=% C"18% 370% >762#81% $7%6(83%
20#)/#8A%2)7>J$@%370%A1=%$761%591==3%>7651))#8A%91$0)=$&%%P8%D(>=@%)1=?$%=(J1%(%)77J&%

%
% PD%370?91%87=%$=#))%="191@%8(B#A(=1%3709%C(3%=7%~/hacker4/%(8/%1L1>0=1%="1%G#8>91($#8A)3%D(6#)#(9I%

>766(8/%21)7C&%
%
 make 
%
% a70% $"70)/% D#8/% (% 29(8/F81C% 1L1>0=(2)1% >())1/%sudoku% #8% 3709% >09918=%C79J#8A% /#91>=793&% % N7%

("1(/%(8/%908%#=%23%=35#8A%="1%>766(8/%21)7C&%
%
 ./sudoku 
%
% a70%C78?=%31=%$11%709%$J1)1=78%20=%#8$=1(/%="1%A(61?$%0$(A14%
%
 Usage: sudoku n00b|l33t [#] 
%
% _7=%78)3%/71$%709%$J1)1=78%$05579=%=C7%)1B1)$%7D%A(61%5)(3%G8++2g%(8/%)UU=hI@%#=%()$7%>761$%C#="%

,+*g%/#DD1918=%27(9/$% D79%1(>"% )1B1)&% %O)=#6(=1)3@% #D% 370?/% )#J1% =7%5)(3%(%5$10/79(8/76)3%>"7$18%
8++2%27(9/@%370?))%C(8=%=7%1L1>0=1%`0$=4H%

%
 ./sudoku n00b 
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
U%[8873#8A)3@%31$@%#=?$%G3@%LI%(8/%87=%GL@%3I&%
g%http://en.wikipedia.org/wiki/Newbie%
h%http://en.wikipedia.org/wiki/Leet%
H%!"7$1%(91%=C7%e1971$%#8%n00b&%
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% <19% ="1%6180% ()78A% ="1% A(61?$% 27==76@% `0$=% "#=%n% =7% X0#=&% %_7C@% #D% 370%C(8=% =7% 5)(3% (% $51>#D#>%
27(9/%G!"#"@%8++2%og*I@%519"(5$%781%="(=%/1D1(=1/%370%1(9)#19@%370%>(8%)7(/%#=%05%6(80())3&%%P8%D(>=@%
A7%("1(/%(8/%1L1>0=1%%

%
 ./sudoku n00b 42 
%
% =7%D#91%05%709%$J1)1=78%C#="%8++2%og*&%%a70%$"70)/%$11%(%NOP%)#J1%="(=%21)7C&.%%

%

%
% _7=#>1%"7C@%D79%>)(9#=3?$%$(J1@%C1%0$1%519#7/$%D79%2)(8J$p%08/1981(="%="1%"77/@%C1%91591$18=%1(>"%

7D%="7$1%$(61%2)(8J$%C#="%+%G(8%(>=0()%intI&%%S7%="#$%#$%())%591==3%81(=@%20=%="#$%$J1)1=78%)(>J$%="(=%
519$78()%=70>"%G87=%=7%618=#78%$05579=%D79%67B#8A%="1%>09$79I&%%E"(=%/7%C79J%70=%7D%="1%27L%(91%
LMN-O*5&1-@%L8N-62&'2*5&1-@%(8/%LPNC;2*5&1-&%%N7%("1(/%(8/%"#=%P%=7%X0#=&%%

%
% !"18%7518%05%sudoku.h%G($%C#="%nanoI&% %a70?))%D#8/%#8%="(=%D#)1%(%C"7)1%208>"%7D%>78$=(8=$%="(=%

A1=%>765#)1/%#8=7%="1%597A9(6&%%N7%("1(/%(8/%>"(8A1@%(=%)1($=@%AUTHOR%=7%3709%7C8%8(61&%%'11)%
D911%=7%>"(8A1%TITLE%($%C1))&%%!7%$11%="1%91$0)=$@%$(B1%3709%>"(8A1$%(8/%X0#=&%%!"18%91F908%make%
D7))7C1/%23%sudoku%#=$1)D&%%a70?B1%`0$=%6(/1%="1%597A9(6%3709%7C8d%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
.% PD% 0$#8A% <0!!a% 78%E#8/7C$% 79% !196#8()% 78%R(>%lS@% 370% $"70)/% $11% (% >7)79D0)% NOP&% % PD% 370?91% #8$=1(/% 0$#8A% S1>091\c!% 78%
E#8/7C$%(8/%78)3%$11%6787>"9761%G!"#"@%2)(>J%(8/%C"#=1I@%A7%=7%Q?2;+:6%"%"-66;+:*Q?2;+:6777%"%D-'1;:&,%"%R1C,&2;+:@%(8/%
>"(8A1%D-'1;:&,%=7%S;:CT%(8/%>"1>J%="1%27L%81L=%=7%@M"U*!+,+'&%%[D=19%>)#>J#8A%QV@%A7%=7%Q?2;+:6%"%"&(-*"-22;:.6*M+O&%%a70%
6(3% ="18%811/% =7% )7A%70=% (8/%2(>J% #8% =7% $11%709%NOP% #8% >7)79&% % PD% 370% >(8?=% A1=% >7)79% =7%C79J@%"1(/% =7%help.cs50.net% D79%
(/B#>1d%
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%
% _7C%A7%2(>J%#8=7%sudoku.h%(8/%5)(3%C#="%())%="7$1%618=#78$%7D%>7)79&%%P=%=098$%70=%="(=%8>09$1$%

/1()$%C#="% >7)79$% #8% 5(#9$@%C"19123% >"(9(>=19$% "(B1% 27="% (% D791A9708/% >7)79% (8/% (% 2(>JA9708/%
>7)79&%%K3%/1D(0)=@%>"(9(>=19$?%D791A9708/$%(91%C"#=1%(8/%2(>JA9708/$%(91%2)(>J&%%K0=%>)1(9)3%C1?B1%
7B199#//18%="7$1%/1D(0)=$%D79%709%$J1)1=78?$%279/19$%(8/%)7A7&%%'79%87C@%370?))%C(8=%=7%)1(B1%="(=%
enum%()781@%20=%D11)%D911%=7%>"(8A1%="1%B()01$%7D%(83%>78$=(8=$%C"7$1%8(61$%21A#8%C#="%FG_%79%
BG_&%%V191%(91%="1%>7)79$%="(=%8>09$1$%>761$%C#="4%

%
 COLOR_BLACK 
 COLOR_RED 
 COLOR_GREEN 
 COLOR_YELLOW 
 COLOR_BLUE 
 COLOR_MAGENTA 
 COLOR_CYAN 
 COLOR_WHITE 
*
% a70%C#))@%7D%>709$1@%811/%=7%91>765#)1%3709%A(61%=7%$11%(83%>7)79D0)%>"(8A1$&%%_7=%())%="(=%"(9/%=7%

6(J1%781%"#/170$%A(61@%1"b%
%
% lJ(3@%87C%=(J1%(%X0#>J%A)(8>1%(=%Makefile&%%P=%$"70)/%)77J%591==3%$#6#)(9%=7%="1%N(61%7D%'#D=118?$@%

20=%=(J1%87=1%="(=%C1?B1%#8>)0/1/%(%-lncurses%D)(A&%%[8/%21%$091%87=%=7%>"(8A1%="1%=C7%=(2$%#8%
="(=%D#)1%=7%$5(>1$d%

%
% _7C%=(J1%(%)77J%(=@%$(3@%n00b.bin@%20=%87=%C#="%nano%="#$%=#61d%%P8$=1(/@%1L1>0=1%="1%>766(8/%

21)7C&;%
%
 xxd -b n00b.bin 
*
% E7C@%(%C"7)1%)7=%7D%806219$%5972(2)3%D)1C%5($=&%%a70?B1%`0$=%)77J1/%(=%="1%>78=18=$%7D%(%2#8(93%

D#)1&%%P8$#/1%="(=%D#)1%(91%(%C"7)1%208>"%7D%U*F2#=%ints@%,+*g%!%;,%q%;*@fgg%7D%="16@%#8%D(>=@%($%="(=%
D#)1%>78=(#8$%,+*g%8++2%27(9/$@%1(>"%7D%C"#>"%#8>)0/1$%;,%806219$%(8/:79%2)(8J$%GD79%(%f!f%A9#/I&f%%
S#6#)(9)3%/71$%l33t.bin%>78=(#8%,+*g%)UU=%27(9/$&%

%
% _7C%="(=%370?B1%908%sudoku%(=%)1($=%78>1@%370%6#A"=%()$7%"(B1%87=#>1/%(%D#)1%>())1/%log.txt%="(=%

C($8?=%="191%C"18%370%D#9$=%>75#1/%709%>7/1%7B19&%%a70?91%C1)>761%=7%)77J@%20=%370%811/8?=%5(3%
60>"% (==18=#78p% #=?$% A1819(=1/% 23% 709% D9(61C79J% #8% 79/19% =7% D(>#)#=(=1% (0=76(=1/% =1$=$% 7D% 3709%
>7/1&%

%
% [)9#A"=@%C1?91%91())3%67B#8A%()78A&%%l8)3%781%D#)1%=7%A7d%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
;%_7=1%="(=%j8++2k%#$%$51))1/%C#="%=C7%e1971$d%
f%E1%>70)/%"(B1%0$1/%unsigned chars% #8$=1(/%7D%ints@% $#8>1%S0/7J0%78)3%811/$%806219$% D976%,%=7%f@%20=%C1%/1>#/1/%%
="(=%ints%C70)/%21%$#65)19@%/1$5#=1%="1%(//#=#78()%>7$=%#8%$5(>1&%
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!% Q(68@%="191?$%(%)7=%7D%>7/1%#8%="#$%781&%%%
%
% N7%("1(/%(8/%7518%05%sudoku.c%G($%C#="%nanoI&%
%
% !"1%21$=%C(3%=7%=(>J)1%="#$%5972)16%$1=%#$%=7%$=(9=%23%08/19$=(8/#8A%="#$%D#)1&%%E1?))%A1=%370%$=(9=1/&%
%
% '#9$=%=(J1%87=1%7D%781%7D%="1%D#)1?$%D#9$=%)#81$4%
%
 #define CTRL(x) ((x) & ~0140) 
%
% i0$=%($%370%>(8%/1D#81%C"(=%C1%J87C%($%>78$=(8=$%C#="%#define@%370%>(8%()$7%/1D#81%j6(>97$@k%

$"79=%$8#551=$%7D%>7/1%="(=%21"(B1%(%)#==)1%2#=%)#J1%D08>=#78$%20=%C#="70=%="1%7B19"1(/%G!"#"@%$=(>J%
D9(61$I% 7D% (8% (>=0()% D08>=#78% >())&% % !"#$% 5(9=#>0)(9% 6(>97% C#))% 18(2)1% 370% =7% /1=1>=% >78=97)%
>"(9(>=19$%D976%0$19$@%#D%370%$7%/1$#91&%%l0=%7D%="1%27L@%709%$J1)1=78%()91(/3%08/19$=(8/$%>=9)FM@%(%
J13$=97J1%61(8=%=7%#8/0>1%(%91/9(C#8A%7D%="1%A(61?$%$>9118&%

%
% _7C%=(J1%(%)77J%(=%="1%struct%>())1/%g%`0$=%21)7C%="(=%6(>97&%%<19%E11J%h?$%D#9$=%)1>=091@%="#8J%7D%

(%struct%($%(%C9(5519%="(=%A9705$%91)(=1/%B(9#(2)1$%=7A1="19&%%P8$#/1%="#$%5(9=#>0)(9%struct%#$%(%
C"7)1%208>"%7D% D#1)/$@% 1(>"%7D%C"#>"% >(8%21%(>>1$$1/% B#(% ="1%/7=% G.I% 7519(=79% G!"#"@%g.levelI&%%
K1>(0$1%g%#$%(%A)72()%B(9#(2)1@%$7%(91%="7$1%D#1)/$%1DD1>=#B1)3%A)72()%($%C1))&%%!90="%21%=7)/@%C1%>70)/%
"(B1%/1D#81/%="7$1%D#1)/$%($%A)72()%B(9#(2)1$%="16$1)B1$%C#="70=%0$#8A%(%struct@%60>"%)#J1%C1%/#/%
D79%="1%N(61%7D%'#D=118&%%K0=%21>(0$1%="191%(91%$7%6(83@%())%91)(=1/%=7%="#$%A(61@%C1%/1>#/1/%=7%
J115%="16%=7A1="19%#8%781%2#A%$=90>=%>())1/%g&%%!"(=%C(3@%#=?))%21%())%="1%6791%72B#70$%C"18%="1$1%
B(9#(2)1$%(91%0$1/%="(=%="13?91%87=@%#8%D(>=@%)7>()$&%

%
% _1L=%87=#>1%709%$J1)1=78?$%597=7=351$&% %R0>"%)#J1%C1%/#B#/1/%="1%N(61%7D%'#D=118% #8=7%D08>=#78$%

C"7$1% 8(61$% /1$>9#21/% ="1#9% 5(9=#>0)(9% 97)1@% $#6#)(9)3% "(B1%C1% =(J18% ="(=% (5597(>"% "191&% % K0=%
6791%78%="7$1%)(=19&%

%
% _7C%/#B1% #8=7%main&% % K1$=@% ="70A"@% #D%C1% 87=% "7)/% 3709% "(8/% =77%60>"% ="970A"% ="#$% 781&% %E1%

/(91$(3% ="(=% )1(98#8A% =7% 597A9(6% #$% ($% 60>"% (270=% C9#=#8A% 3709% 7C8% 597A9(6$% ($% #=% #$% (270=%
91(/#8A% 7="19$?@% 5(9=#>0)(9)3%C"18% 3709% ($$#A8618=% G79% `72I% #$% =7% 20#)/% 78% ="1% )(==19&% % l//$% (91%
370?))%="(8J%0$%$761%/(3%D79%(>=0())3%"(B#8A%>76618=$%#8%709$d%

%
% !7%21%$091@%="191?$%(%)7=%A7#8A%78%#8%="#$%D#)1@%20=%370%/78?=%811/%=7%91(/%1(>"%(8/%1B193%)#81%G31=I%

=7%A1=%(%$18$1%7D%="1%597A9(6?$%7B19())%D)7C&%
%
% Q7%91(/%1(>"%(8/%1B193%)#81%#8%main@%="70A"&%%[D=19%())@%="(=?$%="1%D08>=#78%="(=%/9#B1$%="#$%C"7)1%

597A9(6&% %[8/%21>(0$1%709%7="19% D08>=#78$?%8(61$%9(="19%$(3%C"(=% ="7$1% D08>=#78$%/7@%370%>(8%
5972(2)3% 91(/% main% D976% =75% =7% 27==76% (8/% "(B1% (% 591==3% A77/% #/1(% 7D% "7C% ="1% 597A9(6%
>09918=)3%C79J$&%

%
% P8%D(>=@%87=#>1%="(=%C1?B1%1621//1/%(%$1>91=%debug%)1B1)%="(=%"($%f%27(9/$&%%a70%$"70)/%D#8/%="(=%

="7$1%27(9/$@%21>(0$1%="13?91%$7)B(2)1%$7%X0#>J)3@%D(>#)#=(=1%/120AA#8A&%
%
% _1L=%/#B1%#8=7%$761%7D%="1%D08>=#78$%="(=%main%>())$&% %[%A77/%781%=7%$=(9=%C#="%#$%startup@%($%#=%

A1=$% 8>09$1$% A7#8A&% % _7=#>1% "7C% #=% >())$% (% 208>"% 7D% 7="19% D08>=#78$% ="(=% (551(9% =7% >78D#A091%
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8>09$1$&%%[)="70A"%C1?B1%>76618=1/%1(>"%>())@%370%6#A"=%C(8=%=7%50))%05%="1%6(8%5(A1%D79%$761%
79%())%7D%="7$1%D08>=#78$@%#D%78)3%=7%A1=%())%="1%6791%>76D79=(2)1%C#="%8>09$1$&%

%
% _1L=% =(J1%(% )77J%(=%load_board@% ="1% D08>=#78% ="(=% )7(/$%(%8++2%79% )UU=% G79%/120AI%27(9/% D976%

/#$J@%/1518/#8A%78% ="1%B()01@% #D% (83@% #8%main?$%argv[2]&% % a70%811/8?=%08/19$=(8/%"7C%fopen@%
fseek@%fread@%79%fclose%C79J%D79%="#$%5972)16%$1=@%20=%#=%#$%J#8/%7D%81(=%"7C%="13%A1=%())%="7$1%
2#=$%#8=7%616793&%%E"(=%="#$%D08>=#78%0)=#6(=1)3%/71$%#$%)7(/%;,%ints%#8=7%="1%A)72()%(99(3%>())1/%
g.board&%%_7=%())%="(=%"(9/d%

%
% M1=?$% $11@% 81L=% =(J1% (% )77J% (=%draw_borders&% % P=?$% ="#$% D08>=#78% ="(=% >91(=1$% ="1% A(61?$@% C1))@%

279/19$&% %lD%5(9=#>0)(9%87=1%#8%="#$%D08>=#78%#$%"7C%=7%0$1%8>09$1$&% %_7=#>1@%D79% #8$=(8>1@%="(=%="1%
D08>=#78% D#9$=% /1=196#81$% 3709% =196#8()% C#8/7C?$% /#618$#78$% 0$#8A% (% 6(>97% >())1/% getmaxyx%
G="(=%>761$%C#="%8>09$1$I&,+% % P=%1B18=0())3%0$1$%="7$1%6(L#6(%=7%D#))%3709%C#8/7C?$%=7567$=%(8/%
27==7667$=% 97C$% C#="% $761% >7)79% G(8/% #8$=90>=#78$I&% % _7=#>1% "7C% ="1% D08>=#78% 18(2)1$% >7)79@%
$51>#D#>())3% =098#8A% 78% ="1% COLOR_PAIR% (==9#20=1% ="(=% C1% >())1/% PAIR_BORDER% G2(>J% #8%
suduko.hI&% % P=% ="18% 597>11/$% =7% /9(C% ="1% A(61?$% 279/19$% 23% 67B#8A@% )1D=% =7% 9#A"=@% D976%
>779/#8(=1%=7%>779/#8(=1@%)(3#8A%/7C8%2)(8J%$5(>1$&%%GK1>(0$1%C1@%(=%)1($=@%/1D#81/%PAIR_BORDER%
C#="%(%91/%2(>JA9708/@%="1%91$0)=$%(91%j2)(8Jk%)#81$%D#))1/%C#="%>7)79&I% %K0=%="1%D08>=#78%81L=% )(3$%
/7C8%$761%=1L=@%>18=19#8A%3709%597A9(6?$%TITLE%(8/%AUTHOR%#8%="1%=7567$=%279/19%0$#8A%$761%
$#65)1% (9#="61=#>&% % P=% ="18% 5)(8=$% $761% #8$=90>=#78$% #8% ="1% 27==7667$=% 279/19@% 21D791% =098#8A%
>7)79%2(>J%7DD&%

%
% _7C%=(J1%(%)77J%(=%draw_grid&%%P=?$%="#$%D08>=#78%="(=%)(3$%/7C8%="1%[S\PP%(9=%="(=%91591$18=$%709%

A(61?$% 27(9/&% % S#6#)(9)3% /71$% #=% D#9$=% /1=196#81% 3709%C#8/7C?$% /#618$#78$&% % P=% ="18% 0$1$% ="7$1%
B()01$%=7%/1=196#81%>779/#8(=1$%D79%="1%A9#/?$%=75F)1D=%>79819&% % GE1%/1>#/1/%="(=%C1%C(8=1/%="1%
A9#/%970A")3%#8%="1%6#//)1%7D%3709%C#8/7C%20=%$)#A"=)3%=7%="1%)1D=@%(8/%$7%C1%>(61%05%C#="%="7$1%
D7960)($%23%=9#()%(8/%19979&I% %c(="19%="(8%A1819(=1%="#$%A9#/%>"(9(>=19%23%>"(9(>=19@%="#$%D08>=#78%
#8$=1(/% )(3$% /7C8%C"7)1% $=9#8A$% G0$#8A% 8>09$1$?%mvaddstr% D08>=#78I&% % S51>#D#>())3@% ="#$% D08>=#78%
67B1$% ="1% >09$79% =7% (% $51>#D#>% >779/#8(=1% (8/% (//$% (% $=9#8A% ="191&% % P=% ="18%/71$% ="(=% (A(#8% (8/%
(A(#8%G#8%="(=%for%)775I%#8%79/19%=7%59#8=%67$=%7D%="1%A(61?$%A9#/&%%G[A(#8@%C1%/1=196#81/%67$=%7D%
="7$1%>779/#8(=1$%23%=9#()%(8/%19979&I%%E1%="18%="70A"=%#=?/%21%81(=%=7%916#8/%="1%0$19%7D%="1%)1B1)%
(8/%27(9/%="(=%"1%79%$"1%#$%5)(3#8A@%(8/%$7%C1%>78$=90>=1/%(%$=9#8A%78%="1%D)3%0$#8A%sprintf@%(8/%
="18%(//1/%#=%=7%="1%$>9118%C#="%(%D#8()%>())%=7%mvaddstr&%%%

%
% P8>#/18=())3@%#D%>09#70$%=7%)1(98%6791%(270=%())%="1$1%8>09$1$%D08>=#78$@%man%#$%3709%D9#18/&,,%
%
% _1L=%A)(8>1%(=%draw_logo&%%_7=#>1%"7C%#=%2($1$%#=$%7C8%>779/#8(=1$%78%="7$1%7D%="1%A9#/&%%_7=#>1@%

=77@%"7C%/#$=79=1/%709%)7A7%)77J$&%%!"(=?$%21>(0$1%C1%"(/%=7%1$>(51%$761%7D%#=$%2(>J$)($"1$%C#="%
2(>J$)($"1$%7D%709%7C8d%%Q7%D11)%D911%=7%()=19%="1%)7A7&%%a70%6#A"=%D#8/%="#$%$#=1%(%D08%=#614%

%
 http://www.network-science.de/ascii/ 
% %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,+%P=?$%21>(0$1%getmaxyx%#$%(%6(>97%(8/%87=%(8%(>=0()%D08>=#78%="(=%370%/78?=%811/%=7%5($$%#8%#=$%(9A0618=$%23%91D1918>1&%
,,%S761%D08>=#78$%/78?=%(>=0())3%"(B1%="1#9%7C8%6(8%5(A1@%$7%370%6#A"=%811/%=7%1L1>0=1%man ncurses@%(8/%="18%)77J%D79%="1%
W&:C&,*/&.-*M&1-% D79%$761%9C'6-6*8+C2;:-*M&1-%7D% #8=191$=% #8% ="1%=(2)1% ="(=%(551(9$% 970A")3%"()DC(3% #8=7%8>09$1$?$%7C8%
6(8%5(A1&%



!"#$%#$%!"#$&%
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_7C% )77J% (=% draw_numbers&% % P=?$% ="#$% D08>=#78% ="(=% D#))$% ="(=% 7="19C#$1% 165=3% A9#/% C#="% ="1%
806219$% #8%g.board&% %!"(=%J#8/%7D%J87C)1/A1% #$%2708/%=7%21%0$1D0)d% %E"3%())% ="1%(9#="61=#>% #8%
="(=% D08>=#78b% %[/6#==1/)3@% #=% =77J%(%2#=%7D% =9#()% (8/%19979% =7%A1=% 9#A"=%78%709%5(9=@%20=% #=% $#65)3%
18$091$%="(=%="1%806219$%18/%05%C"191%="13%$"70)/%78%="1%$>9118%(8/%87=%78%=75%7D% ="1%A9#/?$%
7C8%)#81$&%

%
% _7C% A)(8>1% (=%show_banner% (8/%hide_banner&% % K7="% 591==3% $#65)1@% ="1$1% D08>=#78$% 1L#$=% $7%

="(=%370%>(8%$"7C%G(8/%"#/1I%61$$(A1$%=7%0$19$&%%P8%D(>=@%C"#)1%0$#8A%8>09$1$@%/7%87=%0$1%printf%
($%C1))&%%K(/%="#8A$%C#))%"(5518&%

%
% S51(J#8A%7D%show_banner@%C"3%/78?=%C1%()$7%511J%(=%show_cursor&% %c1>())% ="(=%D08>=#78$% )#J1%

mvaddch% (8/%mvaddstr% 18/%05%67B#8A%3709% >09$79% #8%79/19% =7%(//% =1L=% =7% ="1% $>9118&% % !"(=?$%
J#8/% 7D% (8873#8A% #D% 370% C(8=% =7% 0$1% ="(=% $(61% >09$79% =7% 5)(3% ="1% (>=0()% A(61&% % [8/% $7% #=?$%
81>1$$(93%=7%91616219%C"191%="1%>09$79%$"70)/%21%C#="%91$51>=%=7%="(=%A9#/&%%N)(8>1%2(>J%(=%="(=%
A)72()%>())1/%g%(8/%370?))%$11%"7C%C1%/7%#=&%%!"#$%show_cursor%D08>=#78%91)#1$%78%="(=%struct%=7%
91=098%="1%>09$79%=7%C"191%#=%$"70)/%21%(D=19%$>9118%05/(=1$&%

%
% M1=?$% $11@% 370% 811/8?=%C7993% =77%60>"% (270=%handle_signal&% % i0$=% J87C% ="(=%C"18% =196#8()%

C#8/7C$%(91%91$#e1/%G($%D976%;+!*g%=7%$761="#8A%)(9A19%79%$6())19I@%j$#A8()$k%(91%A1819(=1/&%%l09%
>7/1%#$%j)#$=18#8Ak%D79%="(=%$#A8()%$7%="(=%C1%>(8%91$578/%=7%91$#e#8A$%23%91F>18=19#8A%1B193="#8A&%

%
% lJ(3@%$7%="(=%78)3% )1(B1$%log_move@%redraw_all@%restart_game@%(8/%shutdown&% %!"7$1%370%

>(8%"(8/)1d%%!(J1%="1%$(61%(5597(>"%="(=%C1%=77J%"191@%C()J#8A%="970A"%1(>"%D08>=#78@%50))#8A%05%
6(8%5(A1$%($%811/1/@%(8/%78)3%67B1%78%78>1%370%08/19$=(8/%1(>"%D08>=#78?$%D)7C&%

%
% S7%="(=?$%1B193="#8A&%%_7=%2(/%D79%H++r%)#81$&%
%
!% lJ(3@%(%D1C%X01$=#78$%D79%370&%%\91(=1%(%D#)1%>())1/%questions.txt% #8%~/hacker4/%0$#8A%nano%

G91616219%"7CbI%(8/%91>79/%#8%#=%3709%(8$C19$%=7%="1%21)7Cd%
%

#&% _7=#>1%="(=%main%>())$%strcmp&%%E"(=%/71$%#=%61(8%#D%strcmp@%C"18%5($$1/%=C7%$=9#8A$%($%
(9A0618=$@%91=098$%0b%%GV#8=4%c!'RdI%

##&% V7C%C70)/%370%91C9#=1%="1%)#81%21)7C@%1L>195=1/%D976%main@%0$#8A%J13C79/$%if%(8/%elseb%
% int max = (!strcmp(g.level, "debug")) ? 9 : 1024; 
###&% O8/19%C"(=%>#9>06$=(8>1$%6#A"=%="1%>())%=7%sscanf%21)7C@%1L>195=1/%D976%main@%91=098%2%

#8$=1(/%7D%,b%
% sscanf(argv[2], " %d %c", &g.number, &c) 
#B&% E"(=%D#1)/$%#8%g%91591$18=%="1%>779/#8(=1$%(=%C"#>"%="1%0$19?$%>09$79%21)78A$b%
B&% E"(=% D08>=#78% G="(=% C1%C97=1I% >(8% 370% >())% =7%6(J1% ="1% >09$79% (>=0())3% (551(9% (=% ="7$1%

>779/#8(=1$b%%GV#8=4%C1%=7)/%370%(%D1C%5(9(A9(5"$%(A7dI%
B#&% [9708/% C"(=% )#81% 806219% #8% main% >70)/% 370% (//% (//#=#78()% case% $=(=1618=$% =7% "(8/)1%

J13$=97J1$%21$#/1$%_@%c@%(8/%>=9)FMb%%
B##&% R7$=% 8++2% (8/% )UU=% 27(9/$% "(B1% )7=$% 7D% 2)(8J$&% % K0=% "7C%6(83% 2)(8J$% (91% #8% /120A% o,b%%%

P8%/120A%o*b%%[8/%#8%/120A%ofb%
%
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!% K1>(0$1%sudoku% "($%(%NOP@%/120AA#8A% #=%C#="%gdb% >(8%21%(%2#=% =9#>J3@% $#8>1%370%5972(2)3%/78?=%
C(8=% gdb?$% 70=50=% 61$$#8A% 05% ="1% NOP% #=$1)D&% % _7=% (% 5972)16@% ="70A"d% % a70% >(8% (>=0())3% 908%
sudoku% #8%781%=196#8()%G,"!"@%SSVI%C#8/7C%(8/%gdb% #8%(87="19d% %S7%="(=%370%J87C%"7C%=7%/7% #=@%
)1=?$%A#B1%#=%(%=93%87C&%

%
% l//$%(91%(=% ="1%67618=%370%"(B1% `0$=%781% =196#8()%C#8/7C%7518&% %N7%("1(/%(8/%1L1>0=1% ="1%

>766(8/%21)7C4%
%
 hostname 
%
% c1>())%="(=%cloud.cs50.net%#$%(>=0())3%(%>)0$=19%7D%$19B19$&%%!"(=%>766(8/%=1))$%370%="1%8(61%7D%

="1%$51>#D#>%$19B19%#8%="1%>)0$=19%="(=%370%"(5518%=7%21%>7881>=1/%=7%(=%="1%67618=&%%!(J1%87=1%7D%
="(=%8(61&%

%
% !"18%SSV%=7%cloud.cs50.net%#8%(%$1>78/%C#8/7C@%)7AA#8A%#8%($%811/1/@%(8/%1L1>0=1%hostname%

#8% ="(=% $1>78/%C#8/7C&% % PD% 370%/78?=% $11% ="1% $(61%8(61@% A7% ("1(/% (8/% )7A% 70=% #8% ="(=% $1>78/%
C#8/7C%(8/%=93%781%79%6791%=#61$%08=#)%="1%8(61$%6(=>"&%

%
% l8>1%370%"(B1%=C7%C#8/7C$%C#="%>7881>=#78$%=7%="1%$(61%$19B19@%(99(8A1%="16%$7%="(=%370%>(8%

$11%G(=%)1($=%5(9=%7DI%27="%(=%78>1&%%!"18@%#8%781%C#8/7C@%908%="#$%>766(8/4%
%
 ./sudoku n00b 42 & 
%
% !"(=% (6519$(8/% G&I% (=% ="1% 18/% 7D% ="1% >766(8/% C#))% =1))% 3709% $"1))% =7% j2(>JA9708/k% sudoku%%

G,"!"@% 908% #=% #8% ="1% 2(>JA9708/@% 60>"% )#J1% (% 6#8#6#e1/% C#8/7C% #8% R(>% lS% 79% E#8/7C$I&% % !"1%
#65)#>(=#78%#$%="(=%370%C78?=%(>=0())3%$11%sudoku?$%NOP%G31=I@%20=%370%C#))%$11%#=$%j597>1$$%PQk%G(J(%
<PQI@%C"#>"%#$%$#65)3%(%806219%="(=%08#X01)3%#/18=#D#1$%3709%9088#8A%>753%7D%sudoku%(678A%())%="1%
7="19% 597A9(6$% 9088#8A% 78% ="1% $19B19% (=% ="1%67618=&% % N7% ("1(/% (8/% "#A")#A"=% (8/% >753% ="(=%
806219%G79@%(=%)1($=@%91616219%#=I&%%[8/%="18%jD791A9708/k%G,"!"@%6(L#6#e1I%sudoku%23%1L1>0=#8A%
="#$%>766(8/4%

%
 fg 
%
% a70%$"70)/%$11%="1%A(61?$%NOP&%%_7C@%#8%3709%$1>78/%=196#8()%C#8/7C@%908%
%
 gdb ./sudoku # 
%
% C"191%#%#$%="1%806219%370%`0$=%>75#1/%79%916162191/&%%K1>(0$1%370?B1%597B#/1/%(%597>1$$?$%<PQ@%

gdb%C#))%597>11/%=7%j(==(>"k%#=$1)D%=7%="(=%597>1$$%G87=%08)#J1%(%$8(#)%=7%(%$"1))I%,*%$7%="(=%370%>(8%
/120A% #=% 9167=1)3% G,"!"@% #8% (% $15(9(=1%C#8/7CI&% % [D=19% (%C"7)1%208>"%7D% 70=50=@% 370% $"70)/% $11%
gdb?$%59765=&% %M1=?$%A7%("1(/%(8/%$1=%(%291(J57#8=% #8%draw_numbers@%(%D08>=#78%370%)77J1/%(=%
1(9)#19&%%WL1>0=1%="1%>766(8/%21)7C%(=%gdb?$%59765=%#8%gdb?$%C#8/7C4%

%
 break draw_numbers 
%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,*%lJ(3@%="#$%#$%591==3%08)#J1%="(=&%
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% _7C@%C"18%gdb%(==(>"1/%#=$1)D%=7%sudoku%1(9)#19@%#=%(>=0())3%$0$518/1/%G,"!"@%5(0$1/I%1L1>0=#78%7D%
="1% )(==19&% % [8/% $7% C1% 811/% =7% =1))%gdb% =7% 91$061% 1L1>0=#78% 7D%sudoku% $7% ="(=% 370% >(8% $=(9=%
#8=19(>=#8A%C#="%#=%(A(#8&%%WL1>0=1%="1%>766(8/%21)7C%(=%gdb?$%59765=%#8%gdb?$%C#8/7C4%

%
 continue 
%
% lJ(3@%(=%="#$%57#8=%#8%="1%$=793@%27="%sudoku%(8/%gdb%(91%9088#8A@%1(>"%#8%#=$%7C8%C#8/7C@%C#="%

gdb%jC(=>"#8Ak%sudoku@%`0$=%C(#=#8A%D79%="1%)(==19%=7%"#=%="(=%291(J57#8=%#8%draw_numbers&%%M1=?$%
6(J1%="(=%"(5518&% % P8%sudoku?$%C#8/7C@%"#=%M%=7%$=(9=%(%81C%A(61&% %K1>(0$1%7D%="(=%doFwhile%
)775% G(8/% switchI% #8% main@% restart_game% C#))% A1=% >())1/@% C"#>"% C#))% 1B18=0())3% >())%
draw_numbers&% % P8/11/@% #D% 370%87C% )77J%(=%gdb?$%C#8/7C@%370% $"70)/% $11% ="(=%370?B1%"#=% ="(=%
291(J57#8=% #8% draw_numbersd% % N7% ("1(/% (8/% $=(9=% 1L1>0=#8A% draw_numbers% )#81% 23% )#81% 23%
1L1>0=#8A%

%
 next 
%
% (=%gdb?$%59765=%(A(#8%(8/%(A(#8&% %a70%$"70)/% D#8/%="(=@%(D=19%1(>"% #=19(=#78%7D% ="1% #8819% )775% #8%

draw_numbers@% (% 81C% 806219% A1=$% /9(C8% 78% ="1% 27(9/% #8% sudoku?$% C#8/7C&% % _1(=@% 1"b%%
[83"7C@%1L1>0=#8A%next%$7%6(83%=#61$%C#))%X0#>J)3%A1=%279#8A@%$7%1L1>0=1%

%
% continue 
%
% ($% $778%($% 370?91%2791/p% ="(=?))% =1))%gdb% =7% D#8#$"%1L1>0=#8A%draw_numbers&% % S#8>1%370%3709$1)D%

"(B18?=%C9#==18%(83%>7/1%31=%=7%/120A@%A7%("1(/%(8/%X0#=%sudoku%87C%23%"#==#8A%P%#8%#=$%C#8/7C&%%
!"18%1L1>0=1%

%
% quit 
%
% (=%gdb?$%59765=%#8%gdb?$%C#8/7C%=7%X0#=%gdb%=77&%%<"1C&%%'11)$%)#J1%(%)7=%7D%$=15$@%20=%370?))%A1=%

="1%"(8A%7D%#=%21D791%)78A&%%a70%C#))%>761%=7%(5591>#(=1%="1%57C19%370%87C%"(B1d%
%
% P8>#/18=())3@% #D%370%D#8/%="(=%sudoku%79%gdb% #$8?=%21"(B#8A%($%C1?B1%5976#$1/@%7//$%(91%="(=%370%

$#65)3%6#$$1/%$761%$=15%(27B1%79%/#/%$761="#8A%#8%="1%C978A%79/19&%%_7=%=7%C7993&%%i0$=%X0#=%27="%
sudoku%(8/%gdb@%>)7$1%3709%=196#8()%C#8/7C$@%(8/%$=(9=%D91$"%C#="%=C7%81C%781$d%

%
% E"18%#=%>761$%=#61%=7%>"($1%/7C8%$761%20A%#8%3709%7C8%>7/1@%91616219%="(=%370%87C%"(B1%="#$%

57C19d%
%
!% !"1% D0883% ="#8A% #$% ="(=%8781%7D% ="1%H++r% )#81$%C1%C97=1%(>=0())3% #65)1618=%S0/7J0&% %K0=% ="(=?$%

C"191%370%>761%#8d% %a709%>"())18A1%D79%="#$%5972)16%$1=% #$%=7% #65)1618=%(%D1C%D1(=091$@%(678A%
="16% $05579=% D79% (>=0()% A(61% 5)(3d% % S51>#D#>())3@% 370% 60$=% #65)1618=% 1(>"% 7D% ="1% cWnOPcWQ%
'W[!OcWS%21)7Cp%370%(91%C1)>761@%20=%87=%91X0#91/@%=7%#65)1618=%(83%7D%="1%[QQFl_S&%

%
% !"#$%5972)16%$1=%#$%519"(5$%6791%(270=%/1$#A8%="(8%(83="#8A%1)$1@%$7%/7%A#B1%$761%="70A"=%(270=%

"7C% 21$=% =7% #65)1618=% $761% D1(=091@% A#B18% ="1% A(61?$% D9(61C79J&% % E#="% ="(=% $(#/@% 370% (91%
C1)>761%=7%>"(8A1%67$=%(83%($51>=%7D%709%>7/1%#D%="1%>"(8A1%D#=$%3709%/1$#A8%21==19&%%V7C1B19@%
C"(=% 370%60$=%87=% >"(8A1% #$% (83="#8A% 91)(=1/% =7% )7AA#8A@% #8>)0/#8A%log_move&% % S7% ="(=%C1% >(8%
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(0=76(=1% $761% =1$=$% 7D% 3709% >7/1@% 3709% 597A9(6@% 87% 6(==19% 3709% >"(8A1$@% 60$=% $=#))% >())% 709%
#65)1618=(=#78% 7D% log_move% (D=19% 1(>"% J13$=97J1% D976% 0$19$@% C"1="19% 79% 87=% ="(=% J13$=97J1%
(>=0())3%()=191/%="1%27(9/&%

%
% [)9#A"=@% A1=% =7% #=d% % V191?$% 3709%6180% 7D% D1(=091$&% % s87C% ="(=%C1?B1% 180619(=1/% ="1% cWnOPcWQ%

'W[!OcWS%#8%="1%79/19%#8%C"#>"%="13%$"70)/%5972(2)3%21%#65)1618=1/&%
%
% 8RPXU8RY*ZR@DX8R"*
%

!% [=% ="1% 67618=@% ="1% >09$79% #$% j$=0>Jk% #8% ="1% 27(9/?$% >18=19&% % W8(2)1% 0$19$% =7% 67B1% ="(=%
>09$79%05@%/7C8@%)1D=@%(8/%9#A"=%23%C(3%7D%="1#9%J1327(9/?$%(997C%J13$&%%a70?91%C1)>761%=7%
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4 7 9

4 7

7 4 6 5

2 8 9 3 1

8 4

1 7 4 3 2

7 4 3 6

8 9

1 2 5

Puzzle 1 (Medium, difficulty rating 0.55)

5 3 7 8

8 9 4

1 4 3 7

9 1

9 7 2 6

3 1

6 3 1 2

2 9 4

1 6 4 7

Puzzle 2 (Easy, difficulty rating 0.39)

9 8 7 1 6

6 1 8

8

5 1 9

8 4 7 5 2 1

3 2 4

4

6 5 7

7 5 4 3 8

Puzzle 3 (Hard, difficulty rating 0.75)

3 5 8 9 6 2 4

7 9 4

3 7

7 1

4 6

8 3

5 6

9 4 2

1 5 2 3 8 9 6

Puzzle 4 (Medium, difficulty rating 0.49)
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4 5

5 6 9

2 3 8 5 9 6

9 6 2

7 5

5 4 7

1 9 8 2 7 5

6 9 2

6 7

Puzzle 5 (Hard, difficulty rating 0.61)

9

3 4 1 9

1 9 5 4 2

9 8 2

5 4 2 9 6

2 1 5

5 7 6 3 1

1 3 9 5

8

Puzzle 6 (Medium, difficulty rating 0.53)

1 5 2

5 6 1 8

6 7 9 5

1 7 6

3 7

9 1 8

6 8 2 1

2 9 3 6

7 2 9

Puzzle 7 (Medium, difficulty rating 0.47)

4 8 6

5 4

8 6 4 1

8 3 1 2

3 2 8 1

6 4 8 7

1 4 6 9

2 9

5 1 3

Puzzle 8 (Hard, difficulty rating 0.71)
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5 2 3

8

7 6 1 3 4 5

6 1 5 2

1 5

4 8 6 3

9 1 4 3 8 2

6

3 7 9

Puzzle 9 (Easy, difficulty rating 0.35)

6 4 9 7 8

9 8 3

3 4

5 3 9 8

9 7 3

8 5 6 7

4 3

2 4 8

6 2 5 9 7

Puzzle 10 (Easy, difficulty rating 0.43)

6 2 3 5 7

1 2 3

5 6 4

1 9 5

6 3 4

4 5 8

2 9 1

3 6 7

8 1 5 7 9

Puzzle 11 (Medium, difficulty rating 0.56)

5 7 9

7 8 3 4

9 4 6

5 8 1 4

7 4

9 7 5 1

3 6 2

8 5 9 7

5 3 6

Puzzle 12 (Easy, difficulty rating 0.35)
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3 1 5 6

6 8 1

8 7

5 3 4 8

1 9 2 6

4 8 6 9

7 1

1 8 4

3 7 6 5

Puzzle 13 (Medium, difficulty rating 0.50)

5 8 2

8 9 6 7

1 8 3

8 9

6 4 2 7 1 3 8

6 5

1 3 4

1 9 6 7

7 5 9

Puzzle 14 (Medium, difficulty rating 0.53)

4 1 5

9 5 6 2

2 8 9

5 8 1

6 2 1 3

4 9 6

9 8 3

4 2 9 8

6 2 3

Puzzle 15 (Easy, difficulty rating 0.37)

3 7 6 9

1 2

6 9 2 1

2 6 3 8

5 1 7

3 5 8 9

2 6 7 4

6 1

8 1 4 9

Puzzle 16 (Very hard, difficulty rating 0.84)
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3 1 2 7

3 6 9

4 5 6 7 1

8 2

6 9

6 2

2 5 8 7 4

7 5 9

1 7 3 6

Puzzle 17 (Hard, difficulty rating 0.60)

3 7 5 6 4

6 9 2

7 3

4 7 1

7 6 8 5

2 3 4

6 1

8 3 7

4 7 2 5 1

Puzzle 18 (Medium, difficulty rating 0.48)

6 8 2

1 3 9

1 4 5

1 6 7 2

7 8 2 6

4 2 7 5

7 1 8

9 4 1

4 9 6

Puzzle 19 (Medium, difficulty rating 0.48)

7 3 1

4 5 7

1 3 4 5

5 8 9

8 9 1 5 3

3 5 9

7 6 4 3

4 2 7

2 4 8

Puzzle 20 (Hard, difficulty rating 0.65)
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2 8 9

9 7 1 6

8 7 3 6

9 6 3

8 2

3 1 6

1 8 5 6

7 1 5 4

2 4 3

Puzzle 21 (Easy, difficulty rating 0.40)

1 5

9 5 3 6

3 7

8 4 3 7

6 3 7 8 4 9

7 4 5 8

3 9

5 2 9 8

9 2

Puzzle 22 (Hard, difficulty rating 0.61)

4 6 8

7 3

6 7 8 5

5 4 7 2 8

3 5

6 4 5 2 9

7 5 6 9

2 6

3 7 2

Puzzle 23 (Easy, difficulty rating 0.45)

3 8

7 5 4 6

6 1 7 4

8 7 9 3

1 5

9 4 3 2

5 1 2 3

9 3 6 5

1 5

Puzzle 24 (Hard, difficulty rating 0.60)
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3 7

2 9 6

1 8 4 9 5

9 1 3

1 2 7 4

5 7 8

7 3 9 2 1

4 3 2

8 5

Puzzle 25 (Medium, difficulty rating 0.56)

9 1 5 4

5 1 3

6 2 8 9

4 5 3 6

7 1 9 3

6 9 4 2

4 3 7

5 7 9 1

Puzzle 26 (Medium, difficulty rating 0.50)

5 8 7

4 6 8

4 9

8 3 7 4 5 2

5 8 6

4 6 3 5 9 7

1 5

6 4 5

8 2 1

Puzzle 27 (Medium, difficulty rating 0.47)

2 1 5

5 7 8

4 8 6 7

2 8 6

6 9 8 7

7 3 1

5 7 9 1

7 9 4

1 4 5

Puzzle 28 (Medium, difficulty rating 0.46)
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1 4 5

2 5 8

3 8 7 6 2

7 1 5

5 4

1 6 3

4 3 7 6 2

6 2 4

8 9 7

Puzzle 29 (Easy, difficulty rating 0.42)

9 4 6 7

5 1 4

3 5 6 8

3 9

8 5 1 6

2 5

4 9 5 2

7 6 3

2 7 1 4

Puzzle 30 (Easy, difficulty rating 0.28)

8 6 1 9

5 6 2

9 8 1

2 9 4 7 8

4 8 7 6 1

7 3 1

4 3 7

2 8 3 4

Puzzle 31 (Easy, difficulty rating 0.40)

5 1 7 6

7 8 3

8 7 5

6 9 1

8 3 7 6 5

9 1 8

9 7 2

1 9 8

3 5 2 7

Puzzle 32 (Easy, difficulty rating 0.44)
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5 2

5 6 9 7 8 3

8 4 5

7 8 9

4 5

1 7 5

9 8 1

6 3 5 7 4 2

4 6

Puzzle 33 (Easy, difficulty rating 0.43)

3 4 1 2 6

5 6 8 3

5 8 1

9 4 7

9

7 6 8

6 9 3

4 9 1 5

1 8 6 2 9

Puzzle 34 (Easy, difficulty rating 0.38)

2 4 3 6

3 1 7

1 9

4 1 9 8 3

4 2

6 9 3 2 8

7 5

8 5 3

7 1 6 9

Puzzle 35 (Easy, difficulty rating 0.41)

6

5 8 9 3

7 4 8 5

4 2 7 3 9

3 7

8 1 4 6 2

7 2 6 5

8 3 9 7

1

Puzzle 36 (Very hard, difficulty rating 0.86)
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8 2 6

3 9 7 1

4 1 2

6 4 7 8

9 4

3 9 6 7

5 4 3

2 8 9 3

2 5 7

Puzzle 37 (Easy, difficulty rating 0.44)

2 7 9 4

1

6 3 9 2

3 9 4 8 2

8 6 7

4 2 1 8 9

1 3 8 9

3

8 6 2 5

Puzzle 38 (Easy, difficulty rating 0.45)

1 6 9 3

3 2

6 3 4

6 4 5 8 2 1

8 3 5 1 7 6

4 5 8

2 6

7 4 3 6

Puzzle 39 (Hard, difficulty rating 0.67)

7 5 8 9

4 1 8 7

8 9 3

1 4 9

7 6 2

4 9 5

9 8 7

5 1 9 3

6 3 7 2

Puzzle 40 (Hard, difficulty rating 0.61)
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4 5

3 7

5 9 8 1 2

6 9 1 4

1 3 9 6

7 4 9 3

1 7 6 9 2

3 8

3 4

Puzzle 41 (Medium, difficulty rating 0.50)

6 3 4 1

4 1 3

1 6

5 2 8 4

4 5 2 3 8

6 1 2 9

8 5

9 8 7

5 2 9 1

Puzzle 42 (Medium, difficulty rating 0.48)

6 9 2

8 4 3

6 4 2 7 5

4 7

3 7 9 8 6

5 3

1 4 9 2 6

7 3 4

9 8 1

Puzzle 43 (Easy, difficulty rating 0.35)

3 5 8 4

4 5 1

1 8 7 6 5

7 2 3

2

5 4 8

7 6 3 8 1

9 7 1

8 5 9 7

Puzzle 44 (Very hard, difficulty rating 0.78)
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2 8 7 3

9 8 6

4 8 1 9 7

3 9

9 6 4

2 1

2 3 9 4 5

7 9 8

5 4 2 3

Puzzle 45 (Medium, difficulty rating 0.53)

8 6 7 3

3

3 6 5 2 8

1 6 9

3 8 2 6 4

2 6 5

1 8 4 9 3

9

5 6 7 1

Puzzle 46 (Easy, difficulty rating 0.35)

8 5 7 6

5

1 2 3

1 6 9 2

7 2 4 5 9 6

4 7 1 3

1 7 2

3

9 8 6 7

Puzzle 47 (Medium, difficulty rating 0.48)

7

8 3 5 4

5 8 1

2 7 4 5 6

9 4 1 5 7

5 6 8 4 2

9 8 6

5 1 6 4

2

Puzzle 48 (Hard, difficulty rating 0.60)
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Puzzle 1 (Medium, difficulty rating 0.55)

3 4 1 7 2 5 6 9 8
6 5 9 3 1 8 2 4 7
7 8 2 9 4 6 5 1 3
2 6 5 8 7 4 9 3 1
9 3 8 2 6 1 4 7 5
1 7 4 5 9 3 8 6 2
5 2 7 4 3 9 1 8 6
8 9 6 1 5 7 3 2 4
4 1 3 6 8 2 7 5 9

Puzzle 2 (Easy, difficulty rating 0.39)

5 3 4 9 6 7 2 8 1
6 2 7 8 5 1 9 3 4
1 9 8 2 4 3 7 6 5
4 6 2 7 3 9 1 5 8
9 7 1 4 8 5 3 2 6
8 5 3 1 2 6 4 7 9
7 4 6 3 1 8 5 9 2
2 8 9 5 7 4 6 1 3
3 1 5 6 9 2 8 4 7

Puzzle 3 (Hard, difficulty rating 0.75)

9 5 2 8 7 4 1 3 6
4 6 3 2 5 1 8 9 7
1 7 8 9 3 6 5 4 2
5 2 7 4 1 9 6 8 3
3 8 4 7 6 5 2 1 9
6 9 1 3 2 8 7 5 4
2 3 9 1 8 7 4 6 5
8 4 6 5 9 2 3 7 1
7 1 5 6 4 3 9 2 8

Puzzle 4 (Medium, difficulty rating 0.49)

3 5 8 9 6 1 2 4 7
7 6 9 4 5 2 3 1 8
2 4 1 3 8 7 5 6 9
5 2 3 6 7 4 9 8 1
1 7 4 2 9 8 6 3 5
8 9 6 1 3 5 7 2 4
9 8 2 5 4 6 1 7 3
6 3 7 8 1 9 4 5 2
4 1 5 7 2 3 8 9 6

Puzzle 5 (Hard, difficulty rating 0.61)

6 9 1 2 3 4 7 5 8
8 7 5 1 6 9 4 2 3
2 3 4 8 5 7 9 1 6
9 1 3 5 7 6 8 4 2
4 8 7 9 2 3 5 6 1
5 2 6 4 1 8 3 9 7
1 4 9 3 8 2 6 7 5
7 5 8 6 9 1 2 3 4
3 6 2 7 4 5 1 8 9

Puzzle 6 (Medium, difficulty rating 0.53)

7 9 4 1 3 2 6 5 8
2 5 3 8 7 6 4 1 9
8 6 1 9 5 4 2 7 3
9 4 6 3 8 5 7 2 1
5 1 7 4 2 9 8 3 6
3 2 8 6 1 7 9 4 5
4 8 5 7 6 3 1 9 2
1 3 9 2 4 8 5 6 7
6 7 2 5 9 1 3 8 4

Puzzle 7 (Medium, difficulty rating 0.47)

9 1 8 3 5 4 7 2 6
3 4 5 6 7 2 1 8 9
2 6 7 1 8 9 3 4 5
1 8 4 7 3 5 9 6 2
5 3 2 9 6 8 4 7 1
7 9 6 2 4 1 5 3 8
6 5 3 8 9 7 2 1 4
8 2 9 4 1 3 6 5 7
4 7 1 5 2 6 8 9 3

Puzzle 8 (Hard, difficulty rating 0.71)

4 2 1 8 3 9 6 7 5
6 3 7 1 5 2 9 8 4
5 8 9 6 7 4 3 1 2
7 9 8 3 1 5 2 4 6
3 4 2 9 6 7 8 5 1
1 5 6 2 4 8 7 3 9
8 1 3 4 2 6 5 9 7
2 7 4 5 9 3 1 6 8
9 6 5 7 8 1 4 2 3

Puzzle 9 (Easy, difficulty rating 0.35)

5 9 4 7 2 6 1 3 8
1 8 3 9 5 4 2 7 6
7 6 2 1 3 8 4 9 5
6 7 9 3 1 5 8 2 4
3 1 8 4 9 2 6 5 7
2 4 5 8 6 7 9 1 3
9 5 1 6 4 3 7 8 2
4 2 7 5 8 9 3 6 1
8 3 6 2 7 1 5 4 9

Puzzle 10 (Easy, difficulty rating 0.43)

6 3 4 9 5 7 1 8 2
9 8 1 6 2 4 5 7 3
5 7 2 1 8 3 6 9 4
7 2 5 4 3 9 8 6 1
1 9 6 8 7 2 4 3 5
3 4 8 5 6 1 7 2 9
4 1 7 3 9 8 2 5 6
2 5 9 7 1 6 3 4 8
8 6 3 2 4 5 9 1 7

Puzzle 11 (Medium, difficulty rating 0.56)

6 2 4 3 9 8 5 1 7
5 8 7 1 6 4 9 2 3
9 1 3 7 5 2 6 8 4
1 3 8 2 4 9 7 6 5
7 5 6 8 3 1 4 9 2
4 9 2 5 7 6 1 3 8
2 7 9 4 1 3 8 5 6
3 6 5 9 8 7 2 4 1
8 4 1 6 2 5 3 7 9

Puzzle 12 (Easy, difficulty rating 0.35)

5 4 3 7 6 9 2 8 1
7 1 6 2 5 8 3 9 4
9 8 2 4 3 1 7 6 5
3 5 8 1 4 2 6 7 9
1 9 7 6 8 5 4 2 3
6 2 4 3 9 7 5 1 8
4 3 1 8 7 6 9 5 2
8 6 5 9 2 4 1 3 7
2 7 9 5 1 3 8 4 6
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Puzzle 13 (Medium, difficulty rating 0.50)

3 1 2 9 7 5 6 8 4
9 7 4 2 6 8 1 5 3
8 6 5 1 3 4 7 2 9
7 2 6 5 1 3 4 9 8
1 5 9 4 8 7 2 3 6
4 3 8 6 2 9 5 1 7
6 8 7 3 5 2 9 4 1
5 9 1 8 4 6 3 7 2
2 4 3 7 9 1 8 6 5

Puzzle 14 (Medium, difficulty rating 0.53)

5 9 6 1 4 7 3 8 2
3 2 8 5 9 6 4 1 7
4 1 7 8 3 2 5 9 6
2 7 1 3 8 9 6 5 4
6 4 5 2 7 1 9 3 8
8 3 9 6 5 4 2 7 1
9 6 2 7 1 3 8 4 5
1 8 4 9 6 5 7 2 3
7 5 3 4 2 8 1 6 9

Puzzle 15 (Easy, difficulty rating 0.37)

8 7 6 4 3 9 2 1 5
1 9 5 6 2 7 8 4 3
3 4 2 8 1 5 7 6 9
2 3 7 5 8 4 6 9 1
5 6 9 2 7 1 4 3 8
4 8 1 3 9 6 5 2 7
9 1 4 7 6 8 3 5 2
7 5 3 1 4 2 9 8 6
6 2 8 9 5 3 1 7 4

Puzzle 16 (Very hard, difficulty rating 0.84)

5 3 2 7 8 6 9 1 4
1 7 9 3 4 5 8 6 2
4 8 6 9 2 1 3 5 7
2 1 7 6 9 3 5 4 8
8 9 5 4 1 2 7 3 6
3 6 4 5 7 8 1 2 9
9 5 1 2 6 7 4 8 3
6 4 3 8 5 9 2 7 1
7 2 8 1 3 4 6 9 5

Puzzle 17 (Hard, difficulty rating 0.60)

3 6 8 1 9 2 4 7 5
2 7 1 3 5 4 8 6 9
9 4 5 8 6 7 3 1 2
5 8 2 9 7 6 1 3 4
4 3 6 2 1 8 9 5 7
1 9 7 4 3 5 6 2 8
6 2 9 5 8 1 7 4 3
7 5 3 6 4 9 2 8 1
8 1 4 7 2 3 5 9 6

Puzzle 18 (Medium, difficulty rating 0.48)

3 7 5 1 6 2 4 8 9
8 6 1 4 9 3 5 2 7
2 4 9 7 8 5 1 6 3
4 9 3 8 5 7 6 1 2
7 1 6 2 4 9 8 3 5
5 2 8 3 1 6 7 9 4
6 5 7 9 2 1 3 4 8
1 8 2 5 3 4 9 7 6
9 3 4 6 7 8 2 5 1

Puzzle 19 (Medium, difficulty rating 0.48)

3 4 6 5 9 8 2 7 1
5 1 8 2 3 7 9 4 6
2 9 7 6 1 4 3 8 5
8 5 1 4 6 9 7 3 2
9 7 3 8 5 2 1 6 4
4 6 2 3 7 1 5 9 8
7 3 5 1 8 6 4 2 9
6 2 9 7 4 5 8 1 3
1 8 4 9 2 3 6 5 7

Puzzle 20 (Hard, difficulty rating 0.65)

7 8 5 6 9 3 1 2 4
9 6 4 5 2 1 3 8 7
2 1 3 8 4 7 6 5 9
3 5 6 7 8 9 2 4 1
8 4 9 2 1 6 5 7 3
1 2 7 3 5 4 8 9 6
5 7 1 9 6 8 4 3 2
4 9 8 1 3 2 7 6 5
6 3 2 4 7 5 9 1 8

Puzzle 21 (Easy, difficulty rating 0.40)

6 4 2 5 8 1 7 3 9
9 3 5 7 2 4 1 8 6
1 8 7 3 6 9 2 4 5
5 2 9 8 7 6 4 1 3
8 1 6 4 5 3 9 7 2
3 7 4 1 9 2 6 5 8
4 9 3 2 1 8 5 6 7
7 6 1 9 3 5 8 2 4
2 5 8 6 4 7 3 9 1

Puzzle 22 (Hard, difficulty rating 0.61)

1 3 5 6 4 7 2 9 8
7 4 2 8 9 1 5 3 6
8 9 6 3 2 5 1 4 7
2 8 1 9 6 4 3 7 5
6 5 3 7 1 8 4 2 9
9 7 4 5 3 2 6 8 1
3 1 7 2 5 9 8 6 4
5 2 9 4 8 6 7 1 3
4 6 8 1 7 3 9 5 2

Puzzle 23 (Easy, difficulty rating 0.45)

9 3 5 4 6 7 8 1 2
8 4 2 9 5 1 7 6 3
6 1 7 2 3 8 9 5 4
1 5 4 7 2 9 3 8 6
3 2 9 8 1 6 4 7 5
7 6 8 3 4 5 2 9 1
4 7 1 5 8 3 6 2 9
2 8 6 1 9 4 5 3 7
5 9 3 6 7 2 1 4 8

Puzzle 24 (Hard, difficulty rating 0.60)

2 4 9 6 3 1 5 7 8
3 7 5 8 9 4 1 2 6
6 8 1 5 7 2 3 4 9
8 1 6 7 2 9 4 3 5
4 3 2 1 8 5 9 6 7
5 9 7 4 6 3 8 1 2
7 5 4 9 1 6 2 8 3
9 2 8 3 4 7 6 5 1
1 6 3 2 5 8 7 9 4
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Puzzle 25 (Medium, difficulty rating 0.56)

4 8 5 3 1 9 2 6 7
2 9 3 7 5 6 1 8 4
1 6 7 8 2 4 3 9 5
9 4 8 2 6 7 5 1 3
3 1 2 5 9 8 7 4 6
5 7 6 1 4 3 9 2 8
7 3 4 9 8 2 6 5 1
6 5 9 4 7 1 8 3 2
8 2 1 6 3 5 4 7 9

Puzzle 26 (Medium, difficulty rating 0.50)

9 1 2 7 6 3 5 8 4
7 5 8 4 1 9 6 3 2
3 6 4 2 5 8 7 1 9
4 2 5 3 9 7 1 6 8
1 9 3 8 4 6 2 5 7
8 7 6 5 2 1 9 4 3
6 8 1 9 7 4 3 2 5
2 4 9 1 3 5 8 7 6
5 3 7 6 8 2 4 9 1

Puzzle 27 (Medium, difficulty rating 0.47)

5 4 2 9 6 8 1 3 7
3 9 1 4 2 7 6 8 5
6 7 8 5 3 1 4 2 9
9 8 3 6 7 4 5 1 2
2 5 7 1 8 9 3 6 4
4 1 6 3 5 2 9 7 8
1 2 5 7 9 3 8 4 6
7 6 4 8 1 5 2 9 3
8 3 9 2 4 6 7 5 1

Puzzle 28 (Medium, difficulty rating 0.46)

6 3 7 4 2 8 1 9 5
9 5 2 1 3 7 4 8 6
4 1 8 5 6 9 2 3 7
7 2 1 8 4 6 3 5 9
3 6 9 2 1 5 8 7 4
8 4 5 7 9 3 6 1 2
5 8 3 6 7 4 9 2 1
2 7 6 9 8 1 5 4 3
1 9 4 3 5 2 7 6 8

Puzzle 29 (Easy, difficulty rating 0.42)

1 7 2 3 4 8 9 6 5
6 4 9 2 5 1 7 8 3
5 3 8 7 6 9 2 1 4
4 9 7 6 8 3 1 5 2
3 8 5 9 1 2 4 7 6
2 1 6 4 7 5 3 9 8
9 5 4 8 3 7 6 2 1
7 6 1 5 2 4 8 3 9
8 2 3 1 9 6 5 4 7

Puzzle 30 (Easy, difficulty rating 0.28)

9 1 4 2 6 8 3 5 7
5 6 8 7 3 1 4 2 9
7 2 3 4 9 5 6 8 1
3 7 1 9 5 6 8 4 2
8 5 2 3 4 7 9 1 6
4 9 6 1 8 2 7 3 5
6 4 9 5 1 3 2 7 8
1 8 7 6 2 4 5 9 3
2 3 5 8 7 9 1 6 4

Puzzle 31 (Easy, difficulty rating 0.40)

8 3 6 7 1 9 4 5 2
1 5 4 8 6 2 9 3 7
7 2 9 3 5 4 8 1 6
2 6 1 9 4 3 7 8 5
5 9 7 1 2 8 6 4 3
3 4 8 5 7 6 2 9 1
4 7 3 6 9 5 1 2 8
6 8 2 4 3 1 5 7 9
9 1 5 2 8 7 3 6 4

Puzzle 32 (Easy, difficulty rating 0.44)

5 2 4 9 3 1 7 8 6
9 6 7 4 8 5 2 3 1
8 3 1 7 6 2 9 5 4
6 5 9 1 2 8 4 7 3
1 4 8 3 7 6 5 2 9
2 7 3 5 4 9 1 6 8
4 9 6 8 5 7 3 1 2
7 1 2 6 9 3 8 4 5
3 8 5 2 1 4 6 9 7

Puzzle 33 (Easy, difficulty rating 0.43)

5 8 3 1 7 4 6 2 9
2 1 4 5 6 9 7 8 3
9 7 6 2 8 3 4 5 1
4 5 7 8 3 1 9 6 2
3 6 9 4 2 5 8 1 7
8 2 1 6 9 7 5 3 4
7 9 8 3 1 6 2 4 5
6 3 5 7 4 2 1 9 8
1 4 2 9 5 8 3 7 6

Puzzle 34 (Easy, difficulty rating 0.38)

3 8 4 7 1 2 9 6 5
1 9 5 6 4 8 7 2 3
2 6 7 5 3 9 8 4 1
9 3 2 4 8 5 6 1 7
8 4 6 1 9 7 3 5 2
7 5 1 3 2 6 4 9 8
6 7 9 2 5 3 1 8 4
4 2 8 9 7 1 5 3 6
5 1 3 8 6 4 2 7 9

Puzzle 35 (Easy, difficulty rating 0.41)

9 5 2 8 7 4 1 3 6
4 6 3 2 5 1 8 9 7
1 7 8 9 3 6 5 4 2
5 2 7 4 1 9 6 8 3
3 8 4 7 6 5 2 1 9
6 9 1 3 2 8 7 5 4
2 3 9 1 8 7 4 6 5
8 4 6 5 9 2 3 7 1
7 1 5 6 4 3 9 2 8

Puzzle 36 (Very hard, difficulty rating 0.86)

2 4 9 3 8 5 1 7 6
5 8 6 9 7 1 4 2 3
3 1 7 6 4 2 8 5 9
4 2 1 7 3 6 9 8 5
6 5 3 8 2 9 7 1 4
7 9 8 5 1 4 3 6 2
9 7 2 4 6 8 5 3 1
8 6 4 1 5 3 2 9 7
1 3 5 2 9 7 6 4 8
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Puzzle 37 (Easy, difficulty rating 0.44)

1 8 2 7 3 6 4 9 5
3 4 9 5 8 2 7 1 6
7 6 5 4 1 9 8 3 2
6 5 4 3 7 1 2 8 9
8 9 7 6 2 5 3 4 1
2 3 1 8 9 4 6 5 7
5 7 6 9 4 3 1 2 8
4 2 8 1 5 7 9 6 3
9 1 3 2 6 8 5 7 4

Puzzle 38 (Easy, difficulty rating 0.45)

2 3 5 8 1 7 9 4 6
9 4 8 6 5 2 1 7 3
1 6 7 3 9 4 5 2 8
3 7 9 4 8 5 2 6 1
8 2 1 9 6 3 4 5 7
6 5 4 7 2 1 8 3 9
7 1 2 5 3 8 6 9 4
5 9 3 1 4 6 7 8 2
4 8 6 2 7 9 3 1 5

Puzzle 39 (Hard, difficulty rating 0.67)

4 5 1 6 2 8 7 9 3
9 8 7 5 3 1 2 6 4
2 6 3 7 9 4 1 5 8
6 7 9 3 4 5 8 2 1
1 2 4 9 8 6 3 7 5
8 3 5 1 7 2 9 4 6
3 9 6 4 1 7 5 8 2
5 1 2 8 6 9 4 3 7
7 4 8 2 5 3 6 1 9

Puzzle 40 (Hard, difficulty rating 0.61)

3 2 7 1 5 6 4 8 9
4 1 9 3 8 7 5 6 2
8 5 6 9 2 4 7 3 1
1 8 3 2 4 5 9 7 6
9 7 5 8 6 1 3 2 4
2 6 4 7 9 3 8 1 5
5 9 2 6 3 8 1 4 7
7 4 8 5 1 2 6 9 3
6 3 1 4 7 9 2 5 8

Puzzle 41 (Medium, difficulty rating 0.50)

1 2 4 7 5 3 6 8 9
3 7 8 9 6 4 2 5 1
5 9 6 8 1 2 3 4 7
6 3 9 5 2 7 8 1 4
8 1 2 3 4 9 7 6 5
7 4 5 6 8 1 9 2 3
4 8 3 1 7 6 5 9 2
2 6 7 4 9 5 1 3 8
9 5 1 2 3 8 4 7 6

Puzzle 42 (Medium, difficulty rating 0.48)

6 3 5 7 9 4 2 1 8
4 8 7 6 1 2 9 3 5
9 1 2 3 5 8 6 7 4
5 2 1 8 6 9 7 4 3
7 4 9 5 2 3 1 8 6
8 6 3 4 7 1 5 2 9
1 7 8 9 3 6 4 5 2
2 9 4 1 8 5 3 6 7
3 5 6 2 4 7 8 9 1

Puzzle 43 (Easy, difficulty rating 0.35)

4 3 7 5 8 6 9 2 1
8 5 2 7 1 9 4 6 3
9 1 6 3 4 2 8 7 5
5 6 9 4 7 8 3 1 2
3 7 4 2 9 1 5 8 6
2 8 1 6 5 3 7 4 9
1 4 5 9 2 7 6 3 8
7 2 3 8 6 5 1 9 4
6 9 8 1 3 4 2 5 7

Puzzle 44 (Very hard, difficulty rating 0.78)

3 2 5 6 1 8 7 9 4
9 6 7 4 5 3 2 1 8
1 4 8 2 9 7 6 3 5
4 7 2 9 8 5 1 6 3
6 8 3 1 2 4 5 7 9
5 1 9 7 3 6 4 8 2
7 5 6 3 4 9 8 2 1
2 9 4 8 7 1 3 5 6
8 3 1 5 6 2 9 4 7

Puzzle 45 (Medium, difficulty rating 0.53)

2 9 6 8 7 5 3 4 1
3 1 7 9 2 4 8 6 5
5 4 8 3 1 6 9 7 2
6 3 1 4 5 9 2 8 7
9 8 2 7 6 1 5 3 4
7 5 4 2 8 3 6 1 9
1 2 3 6 9 7 4 5 8
4 7 9 5 3 8 1 2 6
8 6 5 1 4 2 7 9 3

Puzzle 46 (Easy, difficulty rating 0.35)

8 2 1 6 7 9 3 5 4
5 4 9 2 8 3 1 7 6
3 6 7 1 4 5 2 8 9
1 7 6 5 3 4 9 2 8
9 5 3 8 2 6 4 1 7
4 8 2 7 9 1 6 3 5
6 1 8 4 5 2 7 9 3
7 3 4 9 1 8 5 6 2
2 9 5 3 6 7 8 4 1

Puzzle 47 (Medium, difficulty rating 0.48)

8 2 5 3 4 9 7 6 1
9 1 3 8 6 7 2 4 5
6 7 4 5 1 2 8 9 3
5 3 1 6 9 8 4 7 2
7 8 2 4 3 5 9 1 6
4 6 9 2 7 1 3 5 8
1 4 6 7 2 3 5 8 9
3 5 7 9 8 6 1 2 4
2 9 8 1 5 4 6 3 7

Puzzle 48 (Hard, difficulty rating 0.60)

8 5 3 1 4 2 7 6 9
7 2 1 8 6 9 3 5 4
4 6 9 5 3 7 8 2 1
2 8 7 4 9 5 6 1 3
6 9 4 2 1 3 5 7 8
1 3 5 6 7 8 4 9 2
9 7 8 3 2 6 1 4 5
5 1 6 9 8 4 2 3 7
3 4 2 7 5 1 9 8 6
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