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%

708%9"0%.#80:9#43$%(9%9"#$%.4:/;039<$%03.=%$/1;#99#3>%9"#$%?841)0;%$09%#3@4)@0$%$/1;#99#3>%$4/8:0%:4.0%

@#(%submit50%($%A0))%($%B#))#3>%4/9%(%C01D1($0.%B48;=%A"#:"%;(2%9(E0%(%B0A%;#3/90$=%$4%10$9%349%94%

A(#9%/39#)%9"0%@082%)($9%;#3/90=%)0$9%24/%$?03.%(%)(90%.(2%/330:0$$(8#)2&%

%

F0%$/80%9"(9%24/8%:4.0%#$%9"484/>")2%:4;;0390.%

94%$/:"%(3%0G9039%9"(9%)#30$<%B/3:9#43()#92%#$%(??(8039%B84;%:4;;039$%()430&%

%

%

5+&,67*
%

•% H0(83%94%/$0%3:/8$0$=%(%)#18(82%B48%IJK$&%

•% L0$#>3%(3.%#;?)0;039%)(8>08%?#0:0$%4B%$4B9A(80&%

•% M($908%N/.4E/&%

*
*
8-9+11-:)-)*8-&);:.7%
%

•% N0:9#43$%,%O%,P%4B%http://tldp.org/HOWTO/NCURSES-Programming-HOWTO/&%
%

*
*
*
*
*
*
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*
*
*
*

*
*
%
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Q))% A48E% 9"(9% 24/% .4% 94A(8.% B/)B#));039% 4B% 9"#$% :4/8$0<$% 0G?0:9(9#43$% ;/$9% 10% 24/8% 4A3% /3)0$$%

:4))(148(9#43%#$%0G?)#:#9)2%())4A0.%#3%A8#9#3>%12%9"0%:4/8$0<$%#3$98/:948&%%R4))(148(9#43%#3%9"0%:4;?)09#43%

4B%?841)0;%$09$%#$%349%?08;#990.%/3)0$$%49"08A#$0%$9(90.%12%$4;0%?841)0;%$09<$%$?0:#B#:(9#43&%

%

S#0A#3>%48%:4?2#3>%(349"08%#3.#@#./()<$%A48E%T0@03%#B%)0B9%12%(%?8#3908=%$9480.%#3%(3%0G0:/9(1)0%.#80:9482=%

48%(::#.039())2%$"(80.%#3%9"0%:4/8$0<$%@#89/()%908;#3()%844;U%48%)#B9#3>%;(908#()%B84;%(%144E=%A01$#90=%48%

49"08% $4/8:0V0@03% #3% ?(89V(3.%?80$039#3>% #9% ($% 24/8% 4A3% :43$9#9/90$% (:(.0;#:% .#$"430$92=% ($% .40$%

$"4A#3>% 48% >#@#3>% 24/8% A48E=% 0@03% #3% ?(89=% 94% (349"08% $9/.039% 48% $4)#:#9#3>% 9"0% A48E% 4B% (349"08%

#3.#@#./()&% % N#;#)(8)2% #$%./()% $/1;#$$#43%(:(.0;#:%.#$"430$92W%24/%;(2%349% $/1;#9% 9"0%$(;0%48% $#;#)(8%

A48E%94%9"#$%:4/8$0%9"(9%24/%"(@0%$/1;#990.%48%A#))%$/1;#9%94%(349"08&% %X48%;(2%24/%?84@#.0%48%;(E0%

(@(#)(1)0% $4)/9#43$% 94% ?841)0;% $09$% 94% #3.#@#./()$% A"4% 9(E0% 48% ;(2% 9(E0% 9"#$% :4/8$0% #3% 9"0% B/9/80&%%

M4804@08=%$/1;#$$#43%4B%(32%A48E%9"(9%24/%#3903.%94%/$0%4/9$#.0%4B%9"0%:4/8$0%T!"#"=%B48%(%Y41U%;/$9%10%

(??84@0.%12%9"0%$9(BB&%%%

%

Z4/%(80%A0):4;0%94%.#$:/$$%9"0%:4/8$0<$%;(908#()%A#9"%49"08$%#3%48.08%94%109908%/3.08$9(3.%#9&%%Z4/%;(2%

0@03% .#$:/$$% ?841)0;% $09$% A#9"% :)($$;(90$=% 1/9% 24/% ;(2% 349% $"(80% :4.0&% % K3% 49"08% A48.$=% 24/% ;(2%

:4;;/3#:(90%A#9"%:)($$;(90$%#3%[3>)#$"=%1/9%24/%;(2%349%:4;;/3#:(90%#3=%$(2=%R&%%KB%#3%.4/19%($%94%9"0%

(??84?8#(9030$$%4B%$4;0%.#$:/$$#43=%:439(:9%9"0%:4/8$0<$%#3$98/:948&%%%

%

Z4/%;(2%9/83%94%9"0%C01%B48%#3$98/:9#43%10243.%9"0%:4/8$0<$%)0:9/80$%(3.%$0:9#43$=%B48%80B0803:0$=%(3.%

B48%$4)/9#43$%94%90:"3#:()%.#BB#:/)9#0$=%1/9%349%B48%4/98#>"9%$4)/9#43$%94%?841)0;$%43%?841)0;%$09$%48%24/8%

4A3%B#3()%?84Y0:9&%%\4A0@08=%B(#)/80%94%:#90%T($%A#9"%:4;;039$U%9"0%48#>#3%4B%(32%:4.0%48%90:"3#]/0%9"(9%

24/%.4%.#$:4@08%4/9$#.0%4B%9"0%:4/8$0<$%)0:9/80$%(3.%$0:9#43$%T0@03%A"#)0%80$?0:9#3>%9"0$0%:43$98(#39$U%

(3.%9"03%#390>8(90%#394%24/8%4A3%A48E%;(2%10%:43$#.080.%(:(.0;#:%.#$"430$92&%

%

Q))% B48;$% 4B% (:(.0;#:% .#$"430$92% (80% .0()9% A#9"% "(8$")2&% % KB% 9"0% :4/8$0% 80B08$% $4;0% ;(9908% 94% 9"0%

Q.;#3#$98(9#@0% F4(8.% (3.% 9"0% 4/9:4;0% B48% $4;0% $9/.039% #$% $%&'()*+=% ,-'./0)'(=% 1!23)-!&!(04 0'4
5)0+%-/6=% 48%1!7'&&!(%/0)'(4 0'48)*&)**=% 9"0% :4/8$0% 80$08@0$% 9"0% 8#>"9% 94% #;?4$0% )4:()% $(3:9#43$%43%

94?%4B% 9"(9%4/9:4;0%B48% 9"(9%$9/.039% 9"(9%;(2% #3:)/.0=%1/9%349%10% )#;#90.% 94=%(% B(#)#3>%>8(.0% B48%A48E%

$/1;#990.%48%B48%9"0%:4/8$0%#9$0)B&*
*
*
5'&)-67*
%

Z4/8%A48E%43%9"#$%?841)0;%$09%A#))%10%0@()/(90.%()43>%B4/8%(G0$%?8#;(8#)2&%

*
97':!"44!4%A"(9%0G9039%.40$%24/8%:4.0%#;?)0;039%9"0%B0(9/80$%80]/#80.%12%4/8%$?0:#B#:(9#43^4
;'--!70(!**"%%!4%A"(9%0G9039%#$%24/8%:4.0%:43$#$9039%A#9"%4/8%$?0:#B#:(9#43$%(3.%B800%4B%1/>$^%
8!*)#("44!4%A"(9%0G9039%#$%24/8%:4.0%A8#9903%A0))%T)"!"=%:)0(8)2=%0BB#:#039)2=%0)0>(39)2=%(3.548%)4>#:())2U^%
90<=!"%%!4%A"(9%0G9039%#$%24/8%:4.0%80(.(1)0%T)"!"=%:4;;0390.%(3.%#3.0390.%A#9"%@(8#(1)0$%(?9)2%3(;0.U^%

*
Q))%$9/.039$=%A"09"08%9(E#3>%9"0%:4/8$0%7($$5'(#)%48%B48%(%)09908%>8(.0=%;/$9%48.#3(8#)2%$/1;#9%9"#$%(3.%())%

49"08%?841)0;%$09$%94%10%0)#>#1)0%B48%(%?($$#3>%>8(.0%T)"!"=%7($$%48%Q%94%LOU%/3)0$$%>8(390.%(3%0G:0?9#43%#3%
A8#9#3>%12%9"0%:4/8$0<$%#3$98/:948&%%
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%

!% KB%24/%9"#3E%24/%;#>"9%:43:0398(90%48%;#348%#3%R4;?/908%N:#03:0%48%#B%24/<.%)#E0%94%"0(8%(14/9%RN%

>4#3>$D43%?)/$%Y41$=%$/1$:8#10%94%N[QN<$%;(#)#3>%)#$9%B48%RN%/3.08>8(.$%@#(%9"0%J_H%10)4AW
,
%

%

 https://lists.seas.harvard.edu/mailman/listinfo/cs-undergrads 
%

% N4% 9"(9% 24/8% $/1$:8#?9#43% #$% (??84@0.% 12% N[QN=% 10$9% 94% $/1$:8#10% A#9"% 24/8%

@college.harvard.edu%(..80$$&%
%

% Z4/%;#>"9%()$4%A(39%94%$/1$:8#10%94%$4;0%49"08%RND80)(90.%)#$9$%(9W%

%

 https://manual.cs50.net/Lists 
*
*
?@-*8-&,*A+',)7*
*
!% _0:())%"4A%C#D'#%A48E$^%%KB%349=%"0(.%1(:E%94%

%

% http://computer.howstuffworks.com/wireless-network.htm%
%

% B48%(%]/#:E%80B80$"08&%%K=%/;=%A43<9%B48>09%94%($E%(14/9%#9%43%9"#$%A00E<$%B48;`%

% %

*
!"#$*<BB&'-,7*
*
!% N4%($%24/%;(2%"(@0%349#:0.=%RNa+%"($%(% 98(.#9#43%4B% #9$%4A3% )#30%4B%(??(80)=%.0$#>30.%12%RNa+<$%

4A3%$9/.039$%(3.%$9(BB%()#E0&%%'48%?($9%20(8$<%.0$#>3$=%$00%http://store.cs50.net/2010%(3.%
http://store.cs50.net/2009&%

%

KB% #39080$90.% #3% :4398#1/9#3>% (% .0$#>3% 94% 9"#$% 20(8<$% )#30=% B#80% /?% 24/8% B(@48#90% >8(?"#:$% 0.#948%%

T!"#"=%7"494$"4?U=%:8(B9%(%7XI%48%7NL%B#)0%9"(9<$%(9%)0($9%*++??#=%(3.%0;(#)%#9%94%store@cs50.net&%%
TKB%9"0%(99(:";039%14/3:0$%1(:E%10:(/$0%4B%#9$%$#b0=%B00)%B800%94%/9#)#b0%dropbox.com%48%$#;#)(8&U%%

F0$9% 94% (@4#.% #3:48?48(9#3>% c\(8@(8.d% (3.% #9$% @(8#4/$% $"#0).$% #394% 24/8% .0$#>3% B48% 80($43$% 4B%

98(.0;(8E&% % Q3.% #B% /3$/80% ($% 94%A"09"08% 24/8% .0$#>3% #$=% $"())% A0% $(2=% (??84?8#(90=% B00)% B800% 94%

:43B08%A#9"%store@cs50.net% B#8$9&% %X4%?84;#$0$%($% 94%A"09"08%())% $/1;#$$#43$%A#))%;(E0% 9"0#8%

A(2%#394%9"0%$9480=%1/9=%>0308())2%$?0(E#3>=%9"0%;480%9"0%;088#08`%

%

'48%80:4;;03.0.%80$4)/9#43$=%"0(.%94%

http://zazzle.custhelp.com/app/answers/detail/a_id/85&%%Q3.%B48%7XI%(3.%7NL%
90;?)(90$=%"0(.%94%http://www.zazzle.com/custom/guidefiles&%

%

% KB=% A"03% 9"0% 9#;0% :4;0$=% $4;09"#3>% (9% store.cs50.net% :(9:"0$% 24/8% 020% 1/9% 80($43$% 4B%
B#3(3:#()%(#.%A4/).%$9(3.%#3%9"0%A(2=%$#;?)2%.84?%;0%(%3490%?08$43())2=%(3.%A0<))%)03.%(%"(3.&%

*

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,
%!"#$%J_H%#$%43)2%(::0$$#1)0%43%:(;?/$&%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

P%-%*+%

5-22;:.*"2&'2-)7*
*
!% Q)8#>"9=%"080%A0%>4`%

%

% H(/3:"% S#89/()F4G% T($% 12% .4/1)0D:)#:E#3>% #9$% #:43% A"080@08% #9<$% #3$9())0.U=% (3.% 9"03% 1449% 9"0%

(??)#(3:0%T($%12%$#3>)0D:)#:E#3>%#9%#3%S#89/()F4G<$%)0B9"(3.%;03/=%(3.%9"03%:)#:E#3>%"2&'2U&%
%

% J?43%80(:"#3>%e4"3%\(8@(8.<$%.0$E94?=%4?03%(%908;#3()%A#3.4A%T80;0;108%"4A^U%(3.%92?0%9"0%

10)4A=%B4))4A0.%12%[3908W%

%

 sudo yum -y update 
%

% K3?/9% 9';16+:% #B% ?84;?90.% B48% e4"3% \(8@(8.<$% ?($$A48.&% % '48% $0:/8#92=% 24/% A43<9% $00% (32%

:"(8(:908$% ($% 24/% 92?0&% % _0()#b0% 9"(9% /?.(9#3>% 9"0% (??)#(3:0% #3% 9"#$% ;(3308% 80]/#80$% K3908309%

(::0$$&% % KB% 43% (% $)4A% :4330:9#43% T48% :4;?/908U=% #9% ;#>"9% 9(E0% (% B0A% ;#3/90$% 94% /?.(90% 9"0%

(??)#(3:0&% %L43<9%A4882% #B% 9"0%?84:0$$% $00;$% 94%"(3>% #B% #9% .0:#.0$% 94%/?.(90% (% c?(:E(>0d% :())0.%

cs50-appliancef%%9"(9%430%:(3%9(E0%$0@08()%;#3/90$&%

%

% KB%24/%$00%;0$$(>0$%)#E0%!+C,):D2*'-6+,(-*@+62%48%!&::+2*'-2';-(-*1-2&,;:E*F+'*'-B+6;2+'==%9"4$0%
$#;?)2%;0(3%9"(9%9"0%(??)#(3:0%.40$3<9%:/88039)2%"(@0%K3908309%(::0$$&%%N4;09#;0$%9"(9%"(??03$%

#B% 24/<@0% Y/$9% (A(E030.% 24/8% :4;?/908% B84;% $)00?% 48% ?08"(?$% :"(3>0.% B84;%A#80)0$$% 94%A#80.%

K3908309%48%@#:0%@08$(&%%KB%24/8%4A3%:4;?/908%.40$%"(@0%K3908309%(::0$$%TA"#:"%24/%:(3%:43B#8;%12%

982#3>% 94% @#$#9% $4;0% A01$#90% #3% (% 184A$08% 43% 24/8% 4A3% :4;?/908U% 1/9% 9"0% (??)#(3:0% .40$% 349%

TA"#:"%24/%:(3%:43B#8;%12%982#3>%94%@#$#9%9"0%$(;0%A#9"%'#80B4G%A#9"#3%9"0%(??)#(3:0U=%982%80$9(89#3>%

9"0%(??)#(3:0%T($%12%:)#:E#3>%9"0%>8003%#:43%#3%#9$%14994;D8#>"9%:48308=%9"03%:)#:E#3>%8-62&'2U&*% % KB=%
/?43% 80$9(89=% 9"0% (??)#(3:0% $9#))% .40$3<9% "(@0% K3908309% (::0$$=% "0(.% 94%

https://manual.cs50.net/FAQs%B4))4A0.%12%http://help.cs50.net/%B48%"0)?`%
%

% g3:0% 9"0% (??)#(3:0% "($% 1003% /?.(90.=% 24/% $"4/).% $00%!+1B,-2-G% #3% 24/8% 908;#3()% A#3.4A&% % KB%

9"080%A($%349"#3>%94%/?.(90=%24/<))%$00%H+*B&9E&.-6*1&'E-)*F+'*>B)&2-%#3$90(.&%
%

!% e/$9%94%10%$/80%9"(9%0@0829"#3>%A48E0.=%>4%("0(.%(3.%0G0:/90%9"(9%@082%$(;0%:4;;(3.%(>(#3%#3%(%

908;#3()%A#3.4A%T9"4/>"%349%A"#)0%#9$%B#8$9%#3@4:(9#43%#$%$9#))%8/33#3>UW%

%

 sudo yum -y update 
%

% Q>(#3=%#3?/9%9';16+:%#B%?84;?90.%B48%e4"3%\(8@(8.<$%?($$A48.&%%TKB%43)2%(%B0A%;#3/90$%"(@0%?($$0.%

$#3:0% 9"0% )($9% /?.(90=% 24/% ;#>"9% 349% 0@03% 10% ?84;?90.&U% % Z4/% $"4/).% 34A% $00% H+* B&9E&.-6*
1&'E-)*F+'*>B)&2-=%A"#:"%;0(3$%9"(9%24/8%(??)#(3:0% #$%34A%/?D94D.(90`% % KB%24/%$00%$4;0%08848%

#3$90(.=% 982% 43:0% ;480=% 982% 94% 80$9(89% 9"0% (??)#(3:0% (3.% 9"03% 982% 43:0% ;480=% 9"03% "0(.% 94%

https://manual.cs50.net/FAQs%B4))4A0.%12%http://help.cs50.net/%($%300.0.%B48%"0)?`%
*
*

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
*
%Q)9083(9#@0)2=%24/%:(3%982%92?#3>W%

sudo service network restart 
F/9%#B%9"(9%.40$3<9%A48E=%10$9%94%80$9(89%9"0%(??)#(3:0&%
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!% X4A% >4% ("0(.% (3.% 4?03% /?% (% 908;#3()% A#3.4A% TA"09"08% 12% 4?03#3>% >0.#9% @#(% I-:C* J*
/'+.'&11;:.*J*.-);2%48%12%4?03#3>%!08;#3()% #9$0)B%@#(%I-:C*J*/'+.'&11;:.*J*?-'1;:&,U&% %!"03%
0G0:/90%

%

 cd 
%

% 94%03$/80%9"(9%24/<80%#3%24/8%"4;0%.#80:9482=%(3.%9"03%0G0:/90%

%

 git clone http://cdn.cs50.net/2011/fall/psets/4/pset4.git/ 
%

% 94% .4A3)4(.% 9"#$% ?841)0;% $09<$% .#$984% #394% 24/8% (??)#(3:0&% % Z4/% $"4/).% $00% Cloning into 
pset4...%(3.%9"03%24/8%?84;?9%(>(#3&%%KB%24/%#3$90(.%$00%fatal%B4))4A0.%12%not found: did 
you run=%4..$%(80%24/%;(.0%(%92?4&%F0$9%94%982%(>(#3`%

%

% g3:0%$/::0$$B/)=%24/%$"4/).%B#3.%9"(9%24/%"(@0%(%18(3.D30A%pset4%.#80:9482%#3$#.0%4B%24/8%"4;0%

.#80:9482&%%Z4/%:(3%:43B#8;%($%;/:"%A#9"W%

%

 ls 
%

X(@#>(90%24/8%A(2%94%9"(9%.#80:9482%12%0G0:/9#3>%9"0%:4;;(3.%10)4A&%

%

 cd ~/pset4 
%

% KB% 24/% )#$9% 9"0%:439039$%4B%24/8%:/88039%A48E#3>%.#80:9482% T80;0;108%"4A^U=%24/%$"4/).%$00% 9"0%

10)4A&%%KB%24/%.43<9=%.43<9%"0$#9(90%94%($E%9"0%$9(BB%B48%($$#$9(3:0`%

%

 debug.bin  l33t.bin  Makefile  n00b.bin  sudoku.c  sudoku.h 
%

% C0))%9"4$0%)44E%)#E0%B/3`%

%

%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

a%-%*+%

?@-*:C10-'6*1C62*0-*6;:.,-7%
%

!% M/:"%)#E0%9"0%I(;0%4B%'#B9003=%N/.4E/%#$%(%>(;0%4B%)4>#:%#3@4)@#3>%3/;108$&%%F/9%#9<$%;/:"%;480%

#39080$9#3>&%%R43$#.08%9"0%?/bb)0%10)4A&%

%

%

K* * * L* 3* * * * #*
* * * * * M* * * N*

* * * * #* * * M* L*

* * K* M* * #* N* * O*
* * L* * P* * #* * *

O* * M* Q* * K* L* * *

M* N* * * Q* * * * *
L* * * #* * * * * *

Q* * * * K* O* * * P*

%

% !"0%41Y0:9%4B%N/.4E/%#$%94%B#))%9"#$%i!i%>8#.%#3%$/:"%(%A(2%9"(9%0(:"%:4)/;3=%0(:"%84A=%(3.%0(:"%4B%

9"0%3#30%P!P%14G0$%9"080#3%:439(#3%0(:"%4B%9"0%3/;108$%,%9"84/>"%i%0G(:9)2%43:0&%%Q%A"4)0%1/3:"%

4B%$98(90>#0$%0G#$9=%1/9%9"0%>0308()%#.0(%#$%94%B#>/80%4/9%#908(9#@0)2%A"(9%3/;108$%:4/).%>4%A"080&%%%

% %

% '48%#3$9(3:0=%)09<$%"4;0%#3%43%430%4B%9"0%P!P%14G0$%9"(9%()80(.2%"($%(%)49%4B%3/;108$%(3.%A48E%9"0%

4)<%?84:0$$%4B%0)#;#3(9#43&%%R43$#.08%9"0%14G%#3%9"0%;#..)0=%"#>")#>"90.%10)4A&%

% %

K* * * L* 3* * * * #*
* * * * * M* * * N*

* * * * #* * * M* L*

* * K* M* * #* N* * O*
* * L* * P* * #* * *

O* * M* Q* * K* L* * *

M* N* * * Q* * * * *
L* * * #* * * * * *

Q* * * * K* O* * * P*

%

% H09<$%$00=%9"(9%14G%()80(.2%"($%(%,=%(%*=%1/9%34%P&%%C"080%:4/).%A0%?/9%P^%%C0))=%P%:(3<9%>4%#3%9"(9%

14G<$%14994;%84A=%$#3:0%9"0%14G%94%9"0%8#>"9%()80(.2%"($%(%P%#3%9"(9%84A&%%Q3.%P%:(3<9%>4%43%0#9"08%

$#.0%4B%9"0%j=%$#3:0%9"0%14G%94%9"0%)0B9%()80(.2%"($%(%P%#3%9"(9%84A&%%Q"(`%%K9%;/$9%10%9"(9%P%10)43>$%

#3%9"(9%14G<$% 94?%84A=% #3%A"#:"%:($0%9"080<$%43)2%430%?)(:0%94%?/9% #9`% %Q3.%$4%A0%B#))% #3% 9"(9%$?49%

A#9"%(%P=%?08%9"0%10)4A&%

%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

6%-%*+%

K* * * L* 3* * * * #*
* * * * * M* * * N*

* * * * #* * * M* L*

* * K* M* L* #* N* * O*
* * L* * P* * #* * *

O* * M* Q* * K* L* * *

M* N* * * Q* * * * *
L* * * #* * * * * *

Q* * * * K* O* * * P*

%

H09<$%982%(349"08%98#:E%34A&%%_(9"08%9"(3%B#>/80%4/9%A"080%(%3/;108%:(3%>4=%)09<$%B#>/80%4/9%A"080%

(%3/;108%:(3349`%%H09<$%"4;0%#3%43%i&%%\#>")#>"90.%#3%>8(2%34A%(80%())%4B%9"0%$?49$%9"(9%i%:(3349%

>4=% 0#9"08% 10:(/$0% 9"080<$% ()80(.2% (349"08% 3/;108% 9"080% 48% 10:(/$0% 9"080<$% ()80(.2% (% i% #3% 9"0%

"#>")#>"90.%84A=%:4)/;3=%48%14G=%?08%9"0%10)4A&%

%

K* * * L* 3* * * * #*
* * * * * M* * * N*

* * * * #* * * M* L*

* * K* M* L* #* N* * O*
* * L* * P* * #* * *

O* * M* Q* * K* L* * *

M* N* * * Q* * * * *
L* * * #* * * * * *

Q* * * * K* O* * * P*

%

% C0))=% )44E%(9% 9"(9`% % H44E$% )#E0%A0<@0% B4/3.%(%"4;0% B48%i%A#9"#3% 9"(9%14G% #3% 9"0%;#..)0%10:(/$0%

9"080<$%43)2%430%?)(:0%#9%:(3%?4$$#1)2%>4=%?08%9"0%10)4A&%

%

K* * * L* 3* * * * #*
* * * * * M* * * N*

* * * * #* * * M* L*

* * K* M* L* #* N* * O*
* * L* O* P* * #* * *

O* * M* Q* * K* L* * *

M* N* * * Q* * * * *
L* * * #* * * * * *

Q* * * * K* O* * * P*



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

j%-%*+%

% H(9"08=%8#3$0=%(3.%80?0(9%9"0$0%$489$%4B%98#:E$%034/>"%9#;0$=%(3.%T($$/;#3>%34%7[F7QRU%A0<))%03.%

/?%A#9"%9"0%$4)/9#43%10)4A&
P
%

%

K* M* N* L* 3* Q* P* O* #*
#* L* Q* P* O* M* K* 3* N*

P* O* 3* K* #* N* Q* M* L*

3* P* K* M* L* #* N* Q* O*
N* Q* L* O* P* 3* #* K* M*

O* #* M* Q* N* K* L* P* 3*

M* N* P* 3* Q* L* O* #* K*
L* K* O* #* M* P* 3* N* Q*

Q* 3* #* N* K* O* M* L* P*

%

% KB%$9#))%349%]/#90%:)0(8%43%"4A%9"0%>(;0%#$%?)(20.=%B00)%B800%94%9/83%94%C#E#?0.#(&%

%

 http://en.wikipedia.org/wiki/Sudoku 
%

% Q3.%#B%#39080$90.%B48%24/8%4A3%0.#B#:(9#43%#3%9"0%;(9"0;(9#:$%(3.%()>48#9";#:$%10"#3.%9"0%>(;0=%

24/%;#>"9%()$4%B#3.%9"0$0%(89#:)0$%4B%#39080$9W%

%

 http://en.wikipedia.org/wiki/Mathematics_of_Sudoku 
 http://en.wikipedia.org/wiki/Algorithmics_of_sudoku 
%

!% e/$9%B48%B/3=%A0<@0%#3:)/.0.%(%A"4)0%1/3:"%4B%?/bb)0$%T(3.%$4)/9#43$U%(9%9"#$%.4:/;039<$%03.&%%Q3.%

#B%24/%$9(89%B#3.#3>%24/8$0)B%?(89#:/)(8)2%(..#:90.=%4..$%(80%(3%#;?)0;039(9#43%4B%N/.4E/%0G#$9$%B48%

24/8%;41#)0%?"430`%

%

!% Q)8#>"9=%34A%9"0%80()%B/3%10>#3$&%%Z4/<80%(14/9%94%#;?)0;039%T;4$9%4BU%N/.4E/%#3%R&%

%

% M/:"%)#E0%A0%?84@#.0.%24/%A#9"%$4;0%:4.0%B48%9"0%I(;0%4B%'#B9003=%$#;#)(8)2%"(@0%A0%?84@#.0.%

24/% A#9"% (% $E0)0943% B48% N/.4E/&% %C"080($% 7841)0;% N09% P% 80)#0.% 43% QXNK% 0$:(?0% $0]/03:0$% 94%

#;?)0;039%9"0%I(;0%4B%'#B9003<$%c>8(?"#:$=d%9"4/>"=%9"#$%?841)0;%$09% #3984./:0$%(% )#18(82%:())0.%

c3:/8$0$d%TB48;08)2%:())0.%c:/8$0$dU%9"(9%A#))%?84@#.0%24/8%#;?)0;039(9#43%4B%N/.4E/%A#9"%(%3#:08%

IJK%T>8(?"#:()%/$08%#3908B(:0U&%%!4%10%$/80=%24/8%?84>8(;%A43<9%)44E%)#E0%M(:%gN%48%C#3.4A$=%1/9%

#9% $"4/).% )44E% $0G#08% 9"(3% 9"(9% I(;0% 4B% '#B9003`% X49% 43)2% .40$% 3:/8$0$%;(E0% #9% ?80992% 0($2% 94%

#390>8(90% :4)48$% #394% (% ?84>8(;% T(3.% 0@03% .#()4>$% (3.%;03/$U=% #9% ()$4% ())4A$% 24/% 94% 980(9% 24/8%

908;#3()% A#3.4A% ($% (% >8#.% 4B% char$=% (32% 430% 4B% A"#:"% :(3% 10% /?.(90.% A#9"4/9% (BB0:9#3>% 9"0%
49"08$&%%!"(9%$489%4B%B0(9/80%#$%?08B0:9%B48%(%>(;0%)#E0%N/.4E/=%($%24/<))%10%(1)0%94%(..%3/;108$%94%

9"0%>(;0<$%14(8.%430%(9%(%9#;0%A#9"4/9%"(@#3>%94%80D>0308(90%9"0%A"4)0%$:8003%(B908%0(:"%;4@0%

T($%24/%.#.%A#9"%printf%B48%9"0%I(;0%4B%'#B9003U&%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
P
%!"0%$0:43.%k7<%$9(3.$%B48%c?/bb)0=d%(3.%24/<80%#3%9"0%:"(#8W%%

http://www.urbandictionary.com/define.php?term=pebkac 



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

l%-%*+%

% X4A=% (% 92?#:()% 908;#3()% A#3.4A% #$% l+% :"(8(:908$% A#.0% 12% *h% :"(8(:908$% 9())% T)"!"=% l+!*hU=% (3.%
3:/8$0$% (..80$$0$% 9"4$0% :"(8(:908$% 12%A(2% 4B% T2=% GU% :448.#3(90$=% A"08012% T+=% +U% 80B08$% 94% 24/8%

A#3.4A<$% 94?D)0B9%:48308=% T+=%jiU% 80B08$% 94%24/8%A#3.4A<$% 94?D8#>"9%:48308=% T*P=%+U% 80B08$% 94%24/8%

A#3.4A<$%14994;D)0B9%:48308=%(3.%T*P=%jiU%80B08$%94%24/8%A#3.4A<$%14994;D8#>"9%:48308&
h
% %[@03%#B%

24/8%A#3.4A%14($9$%.#;03$#43$%$;())08%48%)(8>08%9"(3%9"0$0=%9"0%#.0(%#$%9"0%$(;0&%%C"03%#9%:4;0$%

9#;0% 94% B#))% #3% (% 1)(3E% A#9"% 80$?0:9% 94% N/.4E/=% 24/<))% $#;?)2% /?.(90% 9"0% char% (9% $4;0% T2=% GU%

:448.#3(90&%

%

% X4A=%"4A%(14/9% 9"(9% $E0)0943&% %[$$039#())2=%A0<@0% #;?)0;0390.%(3%(0$9"09#:% B8(;0A48E% B48% 9"0%

>(;0%$4%9"(9%24/%:(3%B4:/$%43%9"0%;480%#39080$9#3>%?(89$W%3(;0)2=%9"0%>(;0<$%B0(9/80$&% % K3%B(:9=%

A0<@0%A8#9903%9"0%:4.0%T(3.%:4;;039$U%#3%$/:"%(%A(2%9"(9%24/%$"4/).%10%(1)0%94%)0(83%]/#90%(%1#9%

(14/9% 3:/8$0$% (3.% ;480% $#;?)2% 12% 80(.#3>% 4/8% :4.0&% % Q3.% 24/<))% B#3.% 9"(9% A0<@0% $98/:9/80.%

N/.4E/<$%B8(;0A48E%;/:"%)#E0%A0%.#.%9"0%I(;0%4B%'#B9003<$&%%K9<$%#3%main%9"(9%A0%"(@0%(%1#>%)44?=%
A(#9#3>%(3.%A(#9#3>%B48%$4;0%/$08<$%#3?/9&%%Q3.%#9<$%#3%$0?(8(90%B/3:9#43$%9"(9%A0%T(3.=%$443=%24/U%

$09%9"0%>(;0%/?%(3.%80$?43.%94%9"(9%#3?/9&%

%

% F0:(/$0%9"#$%>(;0%#$%;0(39%94%10%;480%$4?"#$9#:(90.%T(3.%B/3U%9"(3%9"0%)($9=%24/<))%()$4%B#3.%9"(9%

A0<@0%>#@03%24/%;480%:4.0%9"#$%9#;0&%%L43<9%B80(E%4/9=%1/9%#9<$%Y/$9%4@08%6++%)#30$&%%F/9%E34A%34A%

9"(9% 3430%4B% #9% #$% ())% 9"(9% :4;?)#:(90.&% % K3% B(:9=% #B% 24/% )44E% (9% 0(:"%4B% 9"0% B/3:9#43$% #3% #$4)(9#43=%

24/<))% )#E0)2% B#3.% 0(:"% ?80992% $98(#>"9B48A(8.&% %C"(9<$% 30(9% #$% 9"(9% A"03% 24/% :4;1#30% $4%;(32%

1/#).#3>%1)4:E$=%24/%>09%$4;0%?80992%:4;?0))#3>%80$/)9$&%%K3%B(:9=%)09<$%9(E0%(%)44E&%

%

% KB% 349% 4?03% ()80(.2=% 4?03% /?% (% 908;#3()% A#3.4A% @#(%I-:C* J* /'+.'&11;:.* J* ?-'1;:&,&% % !"03=%
3(@#>(90%24/8%A(2%94%~/pset4=%($%A#9"%

%

 cd ~/pset4 
%

(3.%0G0:/90%9"0%T#3:80($#3>)2%B(;#)#(8U%:4;;(3.%10)4A&%

%

 make 
%

% Z4/% $"4/).% B#3.% (% 18(3.D30A% 0G0:/9(1)0% :())0.%sudoku% #3% 24/8% :/88039%A48E#3>% .#80:9482&% % I4%
("0(.%(3.%8/3% #9%12%92?#3>%9"0%:4;;(3.%10)4A&% %R-*6C'-*2+*'C:*2@;6*9+11&:)*;:*&*62&:)&,+:-*
2-'1;:&,*S;:)+ST*:+2*S;2@;:*.-);2D6*-10-))-)*2-'1;:&,*S;:)+S7*

%

 ./sudoku 
%

% Z4/%A43<9%209%$00%4/8%$E0)0943%1/9%#3$90(.%9"0%>(;0<$%/$(>0W%

%

 Usage: sudoku n00b|l33t [#] 
%

% %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
h
%Q3342#3>)2=%20$=%#9<$%T2=%GU%(3.%349%TG=%2U&%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

i%-%*+%

X49%43)2%.40$%4/8%$E0)0943%$/??489%9A4%)0@0)$%4B%>(;0%?)(2%T3++1
a
%(3.%)PP9

6
U=%#9%()$4%:4;0$%A#9"%

,+*h%.#BB08039%14(8.$% B48%0(:"% )0@0)&% %J)9#;(90)2=% #B% 24/<.% )#E0% 94%?)(2%(%?$0/.48(3.4;)2%:"4$03%

3++1%14(8.=%24/<))%A(39%94%0G0:/90%Y/$9W
j
%

%

 ./sudoku n00b 
%

% 708% 9"0%;03/%()43>% 9"0%>(;0<$%14994;=%24/%:(3% 9"03%"#9%U% 94%]/#9&%X4A=% #B% 24/%A(39% 94%?)(2%(%
$?0:#B#:%14(8.%T!"#"=%3++1%mh*U=%?08"(?$%430%9"(9%.0B0(90.%24/%0(8)#08=%24/%:(3%)4(.%#9%/?%;(3/())2&%%

K3%B(:9=%>4%("0(.%(3.%0G0:/90%%

%

 ./sudoku n00b 42 
%

% 94%B#80%/?%4/8%$E0)0943%A#9"%3++1%mh*&%%Z4/%$"4/).%$00%(%IJK%)#E0%9"(9%10)4A&%

%

% X49#:0%"4A=%B48%:)(8#92<$%$(E0=%A0%/$0%?08#4.$%B48%1)(3E$f%/3.0830(9"%9"0%"44.=%A0%80?80$039%0(:"%

4B%9"4$0%$(;0%1)(3E$%A#9"%+%T(3%(:9/()%intU&%%N4%9"#$%#$%())%?80992%30(9=%1/9%9"#$%$E0)0943%)(:E$%9"(9%
?08$43()%94/:"%T349%94%;039#43%$/??489%B48%;4@#3>%9"0%:/8$48U&%%C"(9%.4%A48E%4/9%4B%9"0%14G%(80%

VHW-S*5&1-=%V8W-62&'2*5&1-=%(3.%VUWC;2*5&1-&%%I4%("0(.%(3.%"#9%U%94%]/#9&%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
a
%http://en.wikipedia.org/wiki/Newbie%

6
%http://en.wikipedia.org/wiki/Leet%

j
%!"4$0%(80%9A4%b0840$%#3%n00b&%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

,+%-%*+%

% !"03%4?03%/?%sudoku.h%A#9"%>0.#9&% %Z4/<))% B#3.% #3%9"(9% B#)0%(%A"4)0%1/3:"%4B%:43$9(39$%9"(9%>09%
:4;?#)0.%#394%9"0%?84>8(;&%%I4%("0(.%(3.%:"(3>0=%(9%)0($9=%AUTHOR%94%24/8%4A3%3(;0&%%'00)%B800%

94% :"(3>0%TITLE% ($% A0))&% % !4% $00% 9"0% 80$/)9$=% $(@0% 24/8% :"(3>0$% (3.% ]/#9&% % !"03% 80D8/3% make%
B4))4A0.%12%sudoku%#9$0)B&%%Z4/<@0%Y/$9%;(.0%9"0%?84>8(;%24/8%4A3`%

%

% X4A%>4%1(:E%#394%sudoku.h%(3.%?)(2%A#9"%())%9"4$0%;039#43$%4B%:4)48&%%K9%9/83$%4/9%9"(9%3:/8$0$%

.0()$%A#9"% :4)48$% #3% ?(#8$=%A"08012% :"(8(:908$% "(@0% 149"% (% B480>84/3.% :4)48% (3.% (% 1(:E>84/3.%

:4)48&%%F2%.0B(/)9=%:"(8(:908$<%B480>84/3.$%(80%A"#90%(3.%1(:E>84/3.$%(80%1)(:E&%%F/9%:)0(8)2%A0<@0%

4@088#..03%9"4$0%.0B(/)9$%B48%4/8%$E0)0943<$%148.08$%(3.%)4>4&%%'48%34A=%24/<))%A(39%94%)0(@0%9"(9%

enum%()430=%1/9%B00)%B800%94%:"(3>0%9"0%@()/0$%4B%(32%:43$9(39$%A"4$0%3(;0$%10>#3%A#9"%FG_%48%
BG_&%%\080%(80%9"0%:4)48$%9"(9%3:/8$0$%:4;0$%A#9"W

l
%

%

 COLOR_BLACK 
 COLOR_RED 
 COLOR_GREEN 
 COLOR_YELLOW 
 COLOR_BLUE 
 COLOR_MAGENTA 
 COLOR_CYAN 
 COLOR_WHITE 
*
% Z4/%A#))=%4B%:4/8$0=%300.%94%80:4;?#)0%24/8%>(;0%94%$00%(32%:4)48B/)%:"(3>0$&%%X49%())%9"(9%"(8.%94%

;(E0%430%"#.04/$%>(;0=%0"^%

%

% gE(2=%34A%9(E0%(%]/#:E%>)(3:0%(9%Makefile&%%K9%$"4/).%)44E%?80992%$#;#)(8%94%9"0%I(;0%4B%'#B9003<$=%

1/9%9(E0%3490%9"(9%A0<@0%#3:)/.0.%(%-lncurses%B)(>&%%Q3.%10%$/80%349%94%:"(3>0%9"0%9A4%9(1$%#3%
9"(9% B#)0% 94% $?(:0$`% % Q3342#3>)2=%make% 80]/#80$% 9"(9% 9(8>09$<% :4;;(3.$% 10% ?80B#G0.%A#9"% (:9/()%

9(1$=% 349% $?(:0$&% % X4A% 9(E0% (% )44E% (9=% $(2=% n00b.bin=% 1/9% 349% A#9"% >0.#9% 9"#$% 9#;0`% % K3$90(.=%

0G0:/90%9"0%:4;;(3.%10)4A&
i
%

%

 xxd -b n00b.bin 
*
% C4A=%(%A"4)0%)49%4B%3/;108$%?841(1)2%B)0A%?($9&%%Z4/<@0%Y/$9%)44E0.%(9%9"0%:439039$%4B%(%1#3(82%

B#)0&%%K3$#.0%9"(9%B#)0%(80%(%A"4)0%1/3:"%4B%P*D1#9%ints=%,+*h%!%l,%n%l*=ihh%4B%9"0;=%#3%B(:9=%($%9"(9%

B#)0% :439(#3$% ,+*h% 3++1% 14(8.$=% 0(:"% 4B% A"#:"% #3:)/.0$% l,% 3/;108$% (3.548% 1)(3E$% TB48% (% i!i%
>8#.U&

,+
%%N#;#)(8)2%.40$%l33t.bin%:439(#3%,+*h%)PP9%14(8.$&%

%

% X4A%9"(9%24/<@0%8/3%sudoku%(9%)0($9%43:0=%24/%;#>"9%()$4%"(@0%349#:0.%(%B#)0%:())0.%log.txt%9"(9%
A($3<9%9"080%A"03%24/%B#8$9%:4?#0.%4/8%:4.0%4@08&%%Z4/<80%A0):4;0%94%)44E=%1/9%24/%300.3<9%?(2%

;/:"% (99039#43f% #9<$% >0308(90.% 12% 4/8% B8(;0A48E% #3% 48.08% 94% B(:#)#9(90% (/94;(90.% 90$9$% 4B% 24/8%

:4.0&%%

%

% Q)8#>"9=%A0<80%80())2%;4@#3>%()43>&%%g3)2%430%B#)0%94%>4`%%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
l
%!"4/>"%COLOR_YELLOW%.40$3<9%()A(2$%)44E%20))4A&%

i
%X490%9"(9%c3++1d%#$%$?0))0.%A#9"%9A4%b0840$`%

,+
%C0%:4/).%"(@0%/$0.%unsigned chars% #3$90(.%4B%ints=%$#3:0%N/.4E/%43)2%300.$%3/;108$%B84;%,%94%i=%1/9%A0%.0:#.0.%

9"(9%ints%A4/).%10%$#;?)08=%.0$?#90%9"0%(..#9#43()%:4$9%#3%$?(:0&%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

,,%-%*+%

!% I88=%9"080<$%(%)49%4B%:4.0%#3%9"#$%430&%%%

%

% I4%("0(.%(3.%4?03%/?%sudoku.c%A#9"%>0.#9&%
%

% !"0%10$9%A(2%94%9(:E)0%9"#$%?841)0;%$09%#$%94%$9(89%12%/3.08$9(3.#3>%9"#$%B#)0&%%C0<))%>09%24/%$9(890.&%

%

% '#8$9%9(E0%3490%4B%430%4B%9"0%B#)0<$%B#8$9%)#30$W%

%

 #define CTRL(x) ((x) & ~0140) 
%

% e/$9%($%24/%:(3%.0B#30%A"(9%A0%E34A%($%:43$9(39$%A#9"%#define=%24/%:(3%()$4%.0B#30%c;(:84$=d%

$"489%$3#??09$%4B%:4.0%9"(9%10"(@0%(%)#99)0%1#9%)#E0%B/3:9#43$%1/9%A#9"4/9%9"0%4@08"0(.%T!"#"=%$9(:E%
B8(;0$U% 4B% (3% (:9/()% B/3:9#43% :())&% % !"#$% ?(89#:/)(8% ;(:84% A#))% 03(1)0% 24/% 94% .090:9% :43984)%

:"(8(:908$%B84;%/$08$=%#B%24/%$4%.0$#80&%%g/9%4B%9"0%14G=%4/8%$E0)0943%()80(.2%/3.08$9(3.$%:98)DH=%(%

E02$984E0%;0(39%94%#3./:0%(%80.8(A#3>%4B%9"0%>(;0<$%$:8003&%

%

% X4A%9(E0%(%)44E%(9%9"0%struct%:())0.%g%Y/$9%10)4A%9"(9%;(:84&%%708%C00E%a<$%B#8$9%)0:9/80=%9"#3E%4B%

(%struct%($%(%A8(??08%9"(9%>84/?$%80)(90.%@(8#(1)0$%94>09"08&%%K3$#.0%9"#$%?(89#:/)(8%struct%#$%(%
A"4)0%1/3:"%4B% B#0).$=% 0(:"%4B%A"#:"% :(3%10%(::0$$0.% @#(% 9"0%.49% T.U% 4?08(948% T!"#"=%g.levelU&%%
F0:(/$0%g%#$%(%>)41()%@(8#(1)0=%$4%(80%9"4$0%B#0).$%0BB0:9#@0)2%>)41()%($%A0))&%%!8/9"%10%94).=%A0%:4/).%
"(@0%.0B#30.%9"4$0%B#0).$%($%>)41()%@(8#(1)0$%9"0;$0)@0$%A#9"4/9%/$#3>%(%struct=%;/:"%)#E0%A0%.#.%

B48%9"0%I(;0%4B%'#B9003&%%F/9%10:(/$0%9"080%(80%$4%;(32=%())%80)(90.%94%9"#$%>(;0=%A0%.0:#.0.%94%

E00?%9"0;%94>09"08%#3%430%1#>%$98/:9%:())0.%g&%%!"(9%A(2=%#9<))%10%())%9"0%;480%41@#4/$%A"03%9"0$0%

@(8#(1)0$%(80%/$0.%9"(9%9"02<80%349=%#3%B(:9=%)4:()$&%

%

% X0G9%349#:0%4/8%$E0)0943<$%?849492?0$&% %M/:"%)#E0%A0%.#@#.0.%9"0%I(;0%4B%'#B9003% #394%B/3:9#43$%

A"4$0% 3(;0$% .0$:8#10.% 9"0#8% ?(89#:/)(8% 84)0=% $#;#)(8)2% "(@0%A0% 9(E03% 9"(9% (??84(:"% "080&% % F/9%

;480%43%9"4$0%)(908&%

%

% X4A%.#@0% #394%main&% % F0$9=% 9"4/>"=% #B%A0% 349% "4).% 24/8% "(3.% 944%;/:"% 9"84/>"% 9"#$% 430&% %C0%

.(80$(2% 9"(9% )0(83#3>% 94% ?84>8(;% #$% ($% ;/:"% (14/9% A8#9#3>% 24/8% 4A3% ?84>8(;$% ($% #9% #$% (14/9%

80(.#3>% 49"08$<=% ?(89#:/)(8)2%A"03% 24/8% ($$#>3;039% T48% Y41U% #$% 94% 1/#).% 43% 9"0% )(9908&% % g..$% (80%

24/<))%9"(3E%/$%$4;0%.(2%B48%(:9/())2%"(@#3>%:4;;039$%#3%4/8$`%

%

% !4%10%$/80=%9"080<$%(%)49%>4#3>%43%#3%9"#$%B#)0=%1/9%24/%.43<9%300.%94%80(.%0(:"%(3.%0@082%)#30%T209U%

94%>09%(%$03$0%4B%9"0%?84>8(;<$%4@08())%B)4A&%

%

% L4%80(.%0(:"%(3.%0@082%)#30%#3%main=%9"4/>"&%%QB908%())=%9"(9<$%9"0%B/3:9#43%9"(9%.8#@0$%9"#$%A"4)0%
?84>8(;&% %Q3.%10:(/$0%4/8%49"08% B/3:9#43$<%3(;0$%8(9"08%$(2%A"(9% 9"4$0% B/3:9#43$%.4=%24/%:(3%

?841(1)2% 80(.% main% B84;% 94?% 94% 14994;% (3.% "(@0% (% ?80992% >44.% #.0(% 4B% "4A% 9"0% ?84>8(;%

:/88039)2% A48E$&% % X49#:0=% #3% ?(89#:/)(8=% 9"0% doDwhile% )44?% (3.% switch% A#9"% A"#:"% 9"0% >(;0%

)#$903$%B48%/$08%#3?/9&%

%

% X49#:0% 944% 9"(9%A0<@0%0;10..0.%(% $0:809%debug% )0@0)% 9"(9%"($%i%14(8.$&% % Z4/% $"4/).% B#3.% 9"(9%
9"4$0%14(8.$=%10:(/$0%9"02<80%$4)@(1)0%$4%]/#:E)2=%B(:#)#9(90%.01/>>#3>&%

%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

,*%-%*+%

% X0G9%.#@0%#394%$4;0%4B%9"0%B/3:9#43$%9"(9%main%:())$&% %Q%>44.%430%94%$9(89%A#9"%#$%startup=%($%#9%
>09$% 3:/8$0$% >4#3>&% % X49#:0% "4A% #9% :())$% (% 1/3:"% 4B% 49"08% B/3:9#43$% 9"(9% (??0(8% 94% :43B#>/80%

3:/8$0$&%%Q)9"4/>"%A0<@0%:4;;0390.%0(:"%:())=%24/%;#>"9%A(39%94%?/))%/?%9"0%;(3%?(>0%B48%$4;0%

48%())%4B%9"4$0%B/3:9#43$=%#B%43)2%94%>09%())%9"0%;480%:4;B489(1)0%A#9"%3:/8$0$&%

%

% X0G9% 9(E0%(% )44E%(9%load_board=% 9"0% B/3:9#43% 9"(9% )4(.$%(%3++1%48% )PP9% T48%.01/>U%14(8.% B84;%

.#$E=%.0?03.#3>%43% 9"0%@()/0=% #B% (32=% #3%main<$%argv[2]&% % Z4/%300.3<9%/3.08$9(3.%"4A%fopen=%
fseek=%fread=%48%fclose%A48E%B48%9"#$%?841)0;%$09=%1/9%#9%#$%E#3.%4B%30(9%"4A%9"02%>09%())%9"4$0%

1#9$%#394%;0;482&%%C"(9%9"#$%B/3:9#43%/)9#;(90)2%.40$%#$%)4(.%l,%ints%#394%9"0%>)41()%(88(2%:())0.%
g.board&%%X49%())%9"(9%"(8.`%

%

% H09<$% $00=% 30G9% 9(E0% (% )44E% (9%draw_borders&% % K9<$% 9"#$% B/3:9#43% 9"(9% :80(90$% 9"0% >(;0<$=% A0))=%

148.08$&% %gB%?(89#:/)(8%3490%#3%9"#$%B/3:9#43%#$%"4A%94%/$0%3:/8$0$&% %X49#:0=%B48% #3$9(3:0=%9"(9%9"0%

B/3:9#43% B#8$9% .0908;#30$% 24/8% 908;#3()% A#3.4A<$% .#;03$#43$% /$#3>% (% ;(:84% :())0.% getmaxyx%
T9"(9%:4;0$%A#9"%3:/8$0$U&

,,
% % K9%0@039/())2%/$0$%9"4$0%;(G#;(%94%B#))%24/8%A#3.4A<$%94?;4$9%(3.%

14994;;4$9% 84A$% A#9"% $4;0% :4)48% T(3.% #3$98/:9#43$U&% % X49#:0% "4A% 9"0% B/3:9#43% 03(1)0$% :4)48=%

$?0:#B#:())2% 9/83#3>% 43% 9"0% COLOR_PAIR% (998#1/90% 9"(9% A0% :())0.% PAIR_BORDER% T1(:E% #3%
suduko.hU&% % K9% 9"03% ?84:00.$% 94% .8(A% 9"0% >(;0<$% 148.08$% 12% ;4@#3>=% )0B9% 94% 8#>"9=% B84;%

:448.#3(90%94%:448.#3(90=%)(2#3>%.4A3%1)(3E%$?(:0$&%%TF0:(/$0%A0=%(9%)0($9=%.0B#30.%PAIR_BORDER%
A#9"%(%80.%1(:E>84/3.=%9"0%80$/)9$%(80%c1)(3Ed%)#30$%B#))0.%A#9"%:4)48&U% %F/9%9"0%B/3:9#43%30G9% )(2$%

.4A3%$4;0%90G9=%:03908#3>%24/8%?84>8(;<$%TITLE%(3.%AUTHOR%#3%9"0%94?;4$9%148.08%/$#3>%$4;0%

$#;?)0% (8#9";09#:&% % K9% 9"03% ?)(39$% $4;0% #3$98/:9#43$% #3% 9"0% 14994;;4$9% 148.08=% 10B480% 9/83#3>%

:4)48%1(:E%4BB&%

%

% X4A%9(E0%(%)44E%(9%draw_grid&%%K9<$%9"#$%B/3:9#43%9"(9%)(2$%.4A3%9"0%QNRKK%(89%9"(9%80?80$039$%4/8%
>(;0<$% 14(8.&% % N#;#)(8)2% .40$% #9% B#8$9% .0908;#30% 24/8%A#3.4A<$% .#;03$#43$&% % K9% 9"03% /$0$% 9"4$0%

@()/0$%94%.0908;#30%:448.#3(90$%B48%9"0%>8#.<$%94?D)0B9%:48308&% % TC0%.0:#.0.%9"(9%A0%A(390.%9"0%

>8#.%84/>")2%#3%9"0%;#..)0%4B%24/8%A#3.4A%1/9%$)#>"9)2%94%9"0%)0B9=%(3.%$4%A0%:(;0%/?%A#9"%9"4$0%

B48;/)($%12%98#()%(3.%08848&U% %_(9"08%9"(3%>0308(90%9"#$%>8#.%:"(8(:908%12%:"(8(:908=%9"#$%B/3:9#43%

#3$90(.% )(2$% .4A3%A"4)0% $98#3>$% T/$#3>% 3:/8$0$<%mvaddstr% B/3:9#43U&% % N?0:#B#:())2=% 9"#$% B/3:9#43%
;4@0$% 9"0% :/8$48% 94% (% $?0:#B#:% :448.#3(90% (3.% (..$% (% $98#3>% 9"080&% % K9% 9"03%.40$% 9"(9% (>(#3% (3.%

(>(#3%T#3%9"(9%for%)44?U%#3%48.08%94%?8#39%;4$9%4B%9"0%>(;0<$%>8#.&%%TQ>(#3=%A0%.0908;#30.%;4$9%4B%

9"4$0%:448.#3(90$%12%98#()%(3.%08848&U%%C0%9"03%9"4/>"9%#9<.%10%30(9%94%80;#3.%9"0%/$08%4B%9"0%)0@0)%

(3.%14(8.%9"(9%"0%48%$"0%#$%?)(2#3>=%(3.%$4%A0%:43$98/:90.%(%$98#3>%43%9"0%B)2%/$#3>%sprintf=%(3.%
9"03%(..0.%#9%94%9"0%$:8003%A#9"%(%B#3()%:())%94%mvaddstr&%%%

%

% K3:#.039())2=%#B%:/8#4/$%94%)0(83%;480%(14/9%())%9"0$0%3:/8$0$%B/3:9#43$=%man%#$%24/8%B8#03.&,*%
%

% %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,,
%K9<$%10:(/$0%getmaxyx%#$%(%;(:84%(3.%349%(3%(:9/()%B/3:9#43%9"(9%24/%.43<9%300.%94%?($$%#3%#9$%(8>/;039$%12%80B0803:0&%

,*
%N4;0%B/3:9#43$%.43<9%(:9/())2%"(@0%9"0#8%4A3%;(3%?(>0=%$4%24/%;#>"9%300.%94%0G0:/90%man ncurses=%(3.%9"03%)44E%B48%9"0%

I&:C&,*/&.-*H&1-% B48%$4;0%9C'6-6*8+C2;:-*H&1-%4B% #39080$9% #3% 9"0%9(1)0% 9"(9%(??0(8$% 84/>")2%"()BA(2% #394%3:/8$0$<$%4A3%
;(3%?(>0&%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

,P%-%*+%

X0G9%>)(3:0%(9%draw_logo&%%X49#:0%"4A%#9%1($0$%#9$%4A3%:448.#3(90$%43%9"4$0%4B%9"0%>8#.&%%X49#:0=%
944=%"4A%.#$94890.%4/8%)4>4%)44E$&%%!"(9<$%10:(/$0%A0%"(.%94%0$:(?0%$4;0%4B%#9$%1(:E$)($"0$%A#9"%

1(:E$)($"0$%4B%4/8%4A3`%%L4%B00)%B800%94%()908%9"0%)4>4&%%Z4/%;#>"9%B#3.%9"#$%$#90%(%B/3%9#;0W%

%

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

% X4A% )44E% (9% draw_numbers&% % K9<$% 9"#$% B/3:9#43% 9"(9% B#))$% 9"(9% 49"08A#$0% 0;?92% >8#.% A#9"% 9"0%

3/;108$% #3%g.board&% %!"(9%E#3.%4B%E34A)0.>0% #$%14/3.%94%10%/$0B/)`% %C"2%())% 9"0%(8#9";09#:% #3%

9"(9% B/3:9#43^% %Q.;#990.)2=% #9% 944E%(%1#9%4B% 98#()% (3.%08848% 94%>09% 8#>"9%43%4/8%?(89=%1/9% #9% $#;?)2%

03$/80$%9"(9%9"0%3/;108$%03.%/?%A"080%9"02%$"4/).%43%9"0%$:8003%(3.%349%43%94?%4B% 9"0%>8#.<$%

4A3%)#30$&%%

%

% X4A% >)(3:0% (9%show_banner% (3.%hide_banner&% % F49"% ?80992% $#;?)0=% 9"0$0% B/3:9#43$% 0G#$9% $4%

9"(9%24/%:(3%$"4A%T(3.%"#.0U%;0$$(>0$%94%/$08$&%%K3%B(:9=%A"#)0%/$#3>%3:/8$0$=%.4%349%/$0%printf%
($%A0))&%%F(.%9"#3>$%A#))%"(??03&%

%

% N?0(E#3>%4B%show_banner=%A"2%.43<9%A0%()$4%?00E%(9%show_cursor&% %_0:())% 9"(9%B/3:9#43$% )#E0%
mvaddch% (3.%mvaddstr% 03.%/?%;4@#3>%24/8% :/8$48% #3%48.08% 94%(..% 90G9% 94% 9"0% $:8003&% % !"(9<$%

E#3.% 4B% (3342#3>% #B% 24/% A(39% 94% /$0% 9"(9% $(;0% :/8$48% 94% ?)(2% 9"0% (:9/()% >(;0&% % Q3.% $4% #9<$%

30:0$$(82%94%80;0;108%A"080%9"0%:/8$48%$"4/).%10%A#9"%80$?0:9%94%9"(9%>8#.&%%I)(3:0%1(:E%(9%9"(9%

>)41()%:())0.%g%(3.%24/<))%$00%"4A%A0%.4%#9&%%!"#$%show_cursor%B/3:9#43%80)#0$%43%9"(9%struct%94%
809/83%9"0%:/8$48%94%A"080%#9%$"4/).%10%(B908%$:8003%/?.(90$&%

%

% H09<$% $00=% 24/% 300.3<9%A4882% 944%;/:"% (14/9%handle_signal&% % e/$9% E34A% 9"(9%A"03% 908;#3()%

A#3.4A$%(80%80$#b0.%T($%B84;%l+!*h%94%$4;09"#3>%)(8>08%48%$;())08U=%c$#>3()$d%(80%>0308(90.&%%g/8%

:4.0%#$%c)#$903#3>d%B48%9"(9%$#>3()%$4%9"(9%A0%:(3%80$?43.%94%80$#b#3>$%12%80D:03908#3>%0@0829"#3>&%

%

% gE(2=%$4%9"(9%43)2% )0(@0$%log_move=%redraw_all=%restart_game=%(3.%shutdown&% %!"4$0%24/%
:(3%"(3.)0`%%!(E0%9"0%$(;0%(??84(:"%9"(9%A0%944E%"080=%A()E#3>%9"84/>"%0(:"%B/3:9#43=%?/))#3>%/?%

;(3%?(>0$%($%300.0.=%(3.%43)2%;4@0%43%43:0%24/%/3.08$9(3.%0(:"%B/3:9#43<$%B)4A&%

%

% N4%9"(9<$%0@0829"#3>&%%X49%1(.%B48%6++o%)#30$&%

%

!% gE(2=% (% B0A% ]/0$9#43$% B48% 24/&% % R80(90% (% B#)0% :())0.% questions.txt% #3% ~/pset4% /$#3>% >0.#9%
T80;0;108%"4A^U%(3.%80:48.%#3%#9%24/8%(3$A08$%94%9"0%10)4A`%

%

#&% X49#:0%9"(9%main%:())$%strcmp&%%C"(9%.40$%#9%;0(3%#B%strcmp=%A"03%?($$0.%9A4%$98#3>$%($%
(8>/;039$=%809/83$%0^%%T\#39W%_!'M`U%

##&% \4A%A4/).%24/%80A8#90%9"0%)#30%10)4A=%0G:08?90.%B84;%main=%/$#3>%E02A48.$%if%(3.%else^%
% int max = (strcmp(g.level, "debug") == 0) ? 9 : 1024; 
###&% J3.08%A"(9%:#8:/;$9(3:0$%;#>"9%9"0%:())%94%sscanf%10)4A=%0G:08?90.%B84;%main=%809/83%2%

#3$90(.%4B%,^%

% sscanf(argv[2], " %d %c", &g.number, &c) 
#@&% C"(9%B#0).$%#3%g%80?80$039%9"0%:448.#3(90$%(9%A"#:"%9"0%/$08<$%:/8$48%10)43>$^%
@&% C"(9% B/3:9#43% T9"(9% A0%A8490U% :(3% 24/% :())% 94%;(E0% 9"0% :/8$48% (:9/())2% (??0(8% (9% 9"4$0%

:448.#3(90$^%%T\#39W%A0%94).%24/%(%B0A%?(8(>8(?"$%(>4`U%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%

,h%-%*+%

@#&% Q84/3.% A"(9% )#30% 3/;108% #3% main% :4/).% 24/% (..% (..#9#43()% case% $9(90;039$% 94% "(3.)0%

E02$984E0$%10$#.0$%X=%_=%(3.%:98)DH^%%

@##&% M4$9% 3++1% (3.% )PP9% 14(8.$% "(@0% )49$% 4B% 1)(3E$&% % F/9% "4A%;(32% 1)(3E$% (80% #3% .01/>% m,^%%%

K3%.01/>%m*^%%Q3.%#3%.01/>%mi^%

%

!% e/$9%)#E0%)($9%A00E=%10$9%94%8/3%

 
 submit50 ~/pset4 
%

% B84;%9#;0%94%9#;0%#3%48.08%94%1(:E%/?%24/8%:4.0%94%RNa+<$%$08@08$`%

%

!% F0:(/$0%sudoku% "($%(%IJK=%.01/>>#3>% #9%A#9"%gdb% :(3%10%(%1#9% 98#:E2=% $#3:0%24/%?841(1)2%.43<9%
A(39% gdb<$% 4/9?/9% ;0$$#3>% /?% 9"0% IJK% #9$0)B&% % X49% (% ?841)0;=% 9"4/>"`% % Z4/% :(3% (:9/())2% 8/3%

sudoku%#3%430%908;#3()%A#3.4A%(3.%gdb%#3%(349"08`%%N4%9"(9%24/%E34A%"4A%94%.4%#9=%)09<$%>#@0%#9%(%
982%34A&%

%

% g..$%(80%(9%9"0%;4;039%24/%"(@0%Y/$9%430%908;#3()%A#3.4A%4?03&%%KB%349%9"080%()80(.2=%3(@#>(90%

24/8%A(2%94%~/pset4%A#9"%cd=%9"03%8/3%sudoku=%($%A#9"%9"#$%:4;;(3.W%

%

 ./sudoku n00b 42 
%

% X4A%4?03%/?%(%$0:43.%908;#3()%A#3.4A%@#(%X;,-*J*YB-:*?&0%48%X;,-*J*YB-:*?-'1;:&,%T#3%!08;#3()%

#9$0)B=%349%>0.#9U&
,P
%%X(@#>(90%24/8%A(2%94%~/pset4%#3%9"(9%A#3.4A%($%A0))=%9"03%8/3%

%

 pidof sudoku 
%

% 94% B#3.% 9"0% c?84:0$$% KLd% T7KLU% 4B% sudoku=% (% 3/;108% 9"(9% /3#]/0)2% #.039#B#0$% 9"(9% ?(89#:/)(8%

?84>8(;%T(E(%c?84:0$$dU%(;43>%())%49"08$%:/88039)2%8/33#3>%#3%24/8%(??)#(3:0&%%KB%24/%$00%;/)9#?)0%

3/;108$% $0?(8(90.% 12% $?(:0$% TA"#:"% ;0(3$% 24/<80% :/88039)2% 8/33#3>% ;480% 9"(3% 430% :4?2% 4B%

sudokuU=%10$9%94%:)4$0%())%4B%24/8%908;#3()%A#3.4A$%(3.%80$9(89%9"0$0%$90?$&%

%

% X4A%9"(9%24/%E34A%9"0%7KL%4B%24/8%8/33#3>%?84>8(;=%0G0:/90%

%

 gdb ./sudoku # 
%

% %

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,P
%KB%24/<.%)#E0%94%4?03%9A4%908;#3()%A#3.4A$%$#.0%12%$#.0=%24/<))%)#E0)2%B#3.%9"(9%9"0%(??)#(3:0<$%.0B(/)9%80$4)/9#43%#$%#3$/BB#:#039%

94%B#9%149"%43%24/8%$:8003&%%F/9%#B%24/%#3$9())%c>/0$9%(..#9#43$=d%?08%

https://manual.cs50.net/Appliance#How_to_Install_Guest_Additions=%9"0%(??)#(3:0%:(3%10%03)(8>0.%94%B#))%24/8%
A"4)0%$:8003&%



!"#$%#$%!"#$&%
%&'(&')*!+,,-.-%'())%*+,,%
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#3%24/8%$0:43.%908;#3()%A#3.4A%T#3%A"#:"%sudoku #$%349%8/33#3>U=%A"080%#%#$%9"(9%7KL&%%F0:(/$0%
24/<@0%?84@#.0.%(%?84:0$$<$%7KL=%gdb%A#))%?84:00.%94%c(99(:"d% #9$0)B% 94%9"(9%?84:0$$%T349%/3)#E0%(%
$3(#)% 94%(% $"0))U

,h
% $4% 9"(9% 24/%:(3%.01/>% #9% 80;490)2% T)"!"=% #3%(% $0?(8(90%A#3.4AU&% %QB908%(%A"4)0%

1/3:"% 4B% 4/9?/9=% 24/% $"4/).% $00% gdb<$% ?84;?9&% % H09<$% >4% ("0(.% (3.% $09% (% 180(E?4#39% #3%

draw_numbers=%(%B/3:9#43%24/%)44E0.%(9%0(8)#08&%%[G0:/90%9"0%:4;;(3.%10)4A%(9%gdb<$%?84;?9%#3%

gdb<$%A#3.4AW%
%

 break draw_numbers 
%

% X4A=%A"03%gdb%(99(:"0.%#9$0)B%94%sudoku%0(8)#08=%#9%(:9/())2%$/$?03.0.%T)"!"=%?(/$0.U%0G0:/9#43%4B%
9"0% )(9908&% % Q3.% $4% A0% 300.% 94% 90))%gdb% 94% 80$/;0% 0G0:/9#43% 4B%sudoku% $4% 9"(9% 24/% :(3% $9(89%
#3908(:9#3>%A#9"%#9%(>(#3&%%[G0:/90%9"0%:4;;(3.%10)4A%(9%gdb<$%?84;?9%#3%gdb<$%A#3.4AW%

%

 continue 
%

% gE(2=%(9%9"#$%?4#39%#3%9"0%$9482=%149"%sudoku%(3.%gdb%(80%8/33#3>=%0(:"%#3%#9$%4A3%A#3.4A=%A#9"%
gdb%cA(9:"#3>d%sudoku=%Y/$9%A(#9#3>%B48%9"0%)(9908%94%"#9%9"(9%180(E?4#39%#3%draw_numbers&%%H09<$%
;(E0%9"(9%"(??03&% % K3%sudoku<$%A#3.4A=%"#9%H%94%$9(89%(%30A%>(;0&% %F0:(/$0%4B%9"(9%doDwhile%
)44?% T(3.% switchU% #3% main=% restart_game% A#))% >09% :())0.=% A"#:"% A#))% 0@039/())2% :())%
draw_numbers&% % K3.00.=% #B% 24/%34A% )44E%(9%gdb<$%A#3.4A=%24/% $"4/).% $00% 9"(9%24/<@0%"#9% 9"(9%
180(E?4#39% #3% draw_numbers`% % I4% ("0(.% (3.% $9(89% 0G0:/9#3>% draw_numbers% )#30% 12% )#30% 12%
0G0:/9#3>%

%

 next 
%

% (9%gdb<$%?84;?9%(>(#3%(3.%(>(#3&% %Z4/%$"4/).% B#3.%9"(9=%(B908%0(:"% #908(9#43%4B% 9"0% #3308% )44?% #3%

draw_numbers=% (% 30A% 3/;108% >09$% .8(A3% 43% 9"0% 14(8.% #3% sudoku<$% A#3.4A&% % X0(9=% 0"^%%
Q32"4A=%0G0:/9#3>%next%$4%;(32%9#;0$%A#))%]/#:E)2%>09%148#3>=%$4%0G0:/90%

%

% continue 
%

% ($% $443%($% 24/<80%1480.f% 9"(9<))% 90))%gdb% 94% B#3#$"%0G0:/9#3>%draw_numbers&% % N#3:0%24/%24/8$0)B%
"(@03<9%A8#9903%(32%:4.0%209%94%.01/>=%>4%("0(.%(3.%]/#9%sudoku%34A%12%"#99#3>%U%#3%#9$%A#3.4A&%%
!"03%0G0:/90%

%

% quit 
%

% (9%gdb<$%?84;?9%#3%gdb<$%A#3.4A%94%]/#9%gdb%944&%%7"0A&%%'00)$%)#E0%(%)49%4B%$90?$=%1/9%24/<))%>09%
9"0%"(3>%4B%#9%10B480%)43>&%%Z4/%A#))%:4;0%94%(??80:#(90%9"0%?4A08%24/%34A%"(@0`%

%

% K3:#.039())2=% #B%24/%B#3.%9"(9%sudoku%48%gdb% #$3<9%10"(@#3>%($%A0<@0%?84;#$0.=%4..$%(80%9"(9%24/%

$#;?)2%;#$$0.%$4;0%$90?%(14@0%48%.#.%$4;09"#3>%#3%9"0%A843>%48.08&%%X49%94%A4882&%%e/$9%]/#9%149"%

sudoku%(3.%gdb=%:)4$0%24/8%908;#3()%A#3.4A$=%(3.%$9(89%B80$"%A#9"%9A4%30A%430$`%

%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,h
%gE(2=%9"#$%#$%?80992%/3)#E0%9"(9&%



!"#$%#$%!"#$&%
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% C"03%#9%:4;0$%9#;0%94%:"($0%.4A3%$4;0%1/>%#3%24/8%4A3%:4.0=%80;0;108%9"(9%24/%34A%"(@0%9"#$%

?4A08`%

%

!% X4A=% 9"0% B/332% 9"#3>% #$% 9"(9% 3430% 4B% 9"0% 6++o% )#30$%A0%A8490% (:9/())2% #;?)0;039% N/.4E/&% F/9%

9"(9<$%A"080%24/%:4;0% #3`% % Z4/8% :"())03>0% B48% 9"#$%?841)0;%$09% #$% 94% #;?)0;039%(% B0A% B0(9/80$=%

(;43>% 9"0;% $/??489% B48% (:9/()% >(;0% ?)(2`% % N?0:#B#:())2=% 24/% ;/$9% #;?)0;039% 0(:"% 4B% 9"0%

_[pJK_[L%'[Q!J_[N%10)4A%(3.%(32%430%T,U%4B%9"0%QLLDgXN&%

%

% !"#$%?841)0;%$09%#$%?08"(?$%;480%(14/9%.0$#>3%9"(3%(329"#3>%0)$0=%$4%.4%>#@0%$4;0%9"4/>"9%(14/9%

"4A% 10$9% 94% #;?)0;039% $4;0% B0(9/80=% >#@03% 9"0% >(;0<$% B8(;0A48E&% % C#9"% 9"(9% $(#.=% 24/% (80%

A0):4;0%94%:"(3>0%;4$9%(32%($?0:9%4B%4/8%:4.0%#B%9"0%:"(3>0%B#9$%24/8%.0$#>3%109908&%%\4A0@08=%

A"(9% 24/%;/$9%349% :"(3>0% #$% (329"#3>% 80)(90.% 94% )4>>#3>=% #3:)/.#3>%log_move&% % N4% 9"(9%A0% :(3%
(/94;(90% $4;0% 90$9$% 4B% 24/8% :4.0=% 24/8% ?84>8(;=% 34% ;(9908% 24/8% :"(3>0$=% ;/$9% $9#))% :())% 4/8%

#;?)0;039(9#43% 4B% log_move% (B908% 0(:"% E02$984E0% B84;% /$08$=% A"09"08% 48% 349% 9"(9% E02$984E0%

(:9/())2%()9080.%9"0%14(8.&%

%

% Q)8#>"9=% >09% 94% #9`% % \080<$% 24/8%;03/% 4B% B0(9/80$&% % q34A% 9"(9%A0<@0% 03/;08(90.% 9"0% _[pJK_[L%

'[Q!J_[N%#3%9"0%48.08%#3%A"#:"%9"02%$"4/).%?841(1)2%10%#;?)0;0390.&%

% 8ZU>[8Z\*XZ<?>8Z"*
%

!% Q9% 9"0% ;4;039=% 9"0% :/8$48% #$% c$9/:Ed% #3% 9"0% 14(8.<$% :03908&% % [3(1)0% /$08$% 94% ;4@0% 9"(9%

:/8$48%/?=%.4A3=%)0B9=%(3.%8#>"9%12%A(2%4B%9"0#8%E0214(8.<$%(884A%E02$&%%Z4/<80%A0):4;0%94%

$/??489% 49"08% E02$% B48% ;4@0;039% ($% A0))=% 1/9% 24/% ;/$9% $/??489% KEY_UP=% KEY_DOWN=%
KEY_LEFT=%(3.%KEY_RIGHT=%:43$9(39$%9"(9%80?80$039%9"0%:"(8(:908$%B0.%94%3:/8$0$<%getch%
B/3:9#43%A"03%(884A%E02$%(80%?80$$0.&% % TN00%getch<$%;(3%?(>0%B48%0@03%;480%:43$9(39$&U%%

Z4/% $"4/).%43)2% ())4A% 9"0%/$08% 94%;4@0%"#$%48%"08% :/8$48% 94% :448.#3(90$%A"080% 9"080%(80%

(:9/()% 3/;108$% 48% 1)(3E$% T)"!"=% 9"0% :/8$48% $"4/).% c"4?% 4@08d% 430D:"(8(:908% )(908()% >(?$%
109A003% :0))$% ($% A0))% ($% 9"0% #3308;4$9% :84$$1(8$% 9"(9%;(E0% /?% 9"0% >8#.<$% )#30$U=% 1/9% 24/%

$"4/).% B#3.% 9"(9% 9"0% (8#9";09#:% ()80(.2% #;?)0;0390.% #3% show_cursor% "0)?$% A#9"% 9"(9`%%
[@03%9"4/>"%24/%;#>"9%10%90;?90.%94%;(E0%9"0%:/8$48%"4?%4@08%3/;108$%9"(9%:(;0%A#9"%

9"0%14(8.%T)"!"=%9"(9%:(3349%10%:"(3>0.U=%80$#$9%9"0%90;?9(9#43f%())4A%9"0%:/8$48%94%10%#3%(32%

430%4B%9"4$0%l,%:0))$&%

%

!% [3(1)0%9"0%/$08%94%80?)(:0%(32%1)(3E%A#9"%(%3/;108%12%;4@#3>%"#$%48%"08%:/8$48%4@08%9"(9%

1)(3E%(3.%9"03%"#99#3>%(%3/;108%B84;%,%94%i&%

%

!% [3(1)0% 9"0% /$08% 94% :"(3>0% (% 3/;108% 9"(9% "0% 48% $"0% ()80(.2% #3?/990.% 1(:E% 94% (% 1)(3E% 12%

"#99#3>% (32% 4B% +=% (% ?08#4.=% KEY_BACKSPACE=% 48% KEY_DC% 48% 94% $4;0% 49"08% 3/;108% B84;%%

,%94%i%12%"#99#3>%9"(9%3/;108&
,a
%%F/9%.4%349%())4A%9"0%/$08%94%()908%3/;108$%9"(9%c:(;0%A#9"d%

9"0%14(8.&%

%

!% Q32%9#;0%9"0%/$08%:"(3>0$%9"0%14(8.=%:"0:E%A"09"08%9"0%>(;0%"($%1003%A43&%%KB%$4=%.#$?)(2%

(%:43>8(9/)(9482%1(3308%(3.%?80@039%9"0%/$08%B84;%:"(3>#3>%9"0%14(8.%B/89"08&%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
,a
%q34A%9"(9%KEY_BACKSPACE%(3.%KEY_DC%>0308())2%;(?%94%(%E0214(8.<$%F(:E$?(:0%(3.%L0)090%E02$=%80$?0:9#@0)2=% #B% 9"02<80%

(:9/())2%?80$039&%%L43<9%A4882%#B%24/8%4A3%F(:E$?(:0%(3.548%L0)090%E02$%.43<9%$00;%94%A48E=%0@03%9"4/>"%24/<80%)#$903#3>%B48%

KEY_BACKSPACE%(3.%KEY_DCf%$4;0%E0214(8.$%$03.%.#BB08039%:4.0$%()94>09"08&%
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!% Q32%9#;0%9"0%/$08%:"(3>0$%9"0%14(8.=%:"0:E%A"09"08%"0%48%$"0%"($%#3$0890.%(%3/;108%A"080%

#9%.40$%349%10)43>%(9% 9"0%;4;039% T10:(/$0% 9"(9% $(;0%3/;108%()80(.2%0G#$9$% #3% 9"0% $(;0%

:4)/;3%48% 84A%48%P!P%14GU&% % KB% $4=%.#$?)(2%(%1(3308%A(83#3>% 9"0%/$08%4B% 9"0%?841)0;%9"(9%

.#$(??0(8$%9"0%;4;039%9"0%/$08%:"(3>0$%9"0%14(8.%(>(#3%T/3)0$$%9"0%:"(3>0% #3984./:0$%(%

30A%?841)0;=%#3%A"#:"%:($0%9"0%/$08%$"4/).%(>(#3%10%A(830.U&%

*
<\\]YH"**^[I/_ZIZH?*<?*_Z<"?*YHZ*^K`*YX*?%Z"Z`**
M(E0%:)0(8%#3%9"0%:4;;039$%(94?%sudoku.c%A"#:"%4B%9"0$0%B0(9/80$%24/%#;?)0;0390.&%

%

!% K3%(..#9#43%94%.#$?)(2#3>%(%:43>8(9/)(9482%1(3308=%9/83%())%l,%3/;108$%>8003%A"03%9"0%>(;0%

"($%1003%A43&%

%

!% K3%(..#9#43%94%A(83#3>%9"0%/$08%4B%41@#4/$%;#$9(E0$%A#9"%(%1(3308=%9/83%9"0%:4)/;3=%84A=%48%

P!P%14G%A#9"%9"0%08848%80.%/39#)%9"0%;#$9(E0%#$%:4880:90.&%

%

!% [3(1)0%9"0%:/8$48%94%cA8(?%(84/3.d%B84;%9"0%94?%84A%94%14994;=%14994;%94%94?=%)0B9%94%8#>"9=%

48% 8#>"9% 94% )0B9% #B% 9"0% /$08% ?80$$0$% KEY_UP=% KEY_DOWN=% KEY_LEFT=% 48% KEY_RIGHT=%
80$?0:9#@0)2=%430%944%;(32%9#;0$&%

%

!% L#$?)(2%3/;108$%9"(9%c:(;0%A#9"d%9"0%14(8.%#3%(%.#BB08039%:4)48%9"(3%9"4$0%9"(9%9"0%/$08%"($%

#3?/990.&%

%

!% q00?% 98(:E% T#3% $0:43.$U%4B% 9"0%(;4/39%4B% 9#;0% 9"(9% 9"0%/$08%"($%1003%?)(2#3>% 9"0%:/88039%

14(8.%(3.%())4A%9"0%/$08%94%$"4A%48%"#.0%9"(9%:)4:E%(9%(32%9#;0%12%"#99#3>%!&%%F0%$/80%94%$94?%

9"0%:)4:E%9"0%;4;039%9"0%>(;0%"($%1003%A43&%

%

!% Q))4A%9"0%/$08%94%/3.4%9"0%)($9%:"(3>0%;(.0%94%9"0%14(8.%12%"#99#3>%J%48%:98)Dr&%

%

!% L43<9%B48>09%94%8/3%

 
 submit50 ~/pset4 
%

% B84;%9#;0%94%9#;0%#3%48.08%94%1(:E%/?%24/8%:4.0%94%RNa+<$%$08@08$`%

%

!% L43<9% B48>09% (14/9% help.cs50.net`% % Q3.% #B% 24/<.% )#E0% 94% ?)(2% A#9"% 9"0% $9(BB<$% 4A3%
#;?)0;039(9#43%4B%sudoku=%24/%;(2%0G0:/90%9"0%10)4A&%

%

 ~cs50/pset4/sudoku 
*
!% g3:0%24/8%#;?)0;039(9#43%#$%A48E#3>=%24/%;#>"9%B#3.%9"(9%24/%B00)%(%)#99)0%)#E0%9"#$W%

%

http://www.youtube.com/watch?v=AXwGVXD7qEQ 
*
*
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"&:;2=*!@-9E67%
%

F0B480%24/%:43$#.08%9"#$%?841)0;%$09%.430=%10$9%94%($E%24/8$0)B%9"0$0%]/0$9#43$%(3.%9"03%>4%1(:E%(3.%

#;?84@0%24/8%:4.0%($%300.0.`% %L4%349%:43$#.08% 9"0%10)4A%(3%0G"(/$9#@0% )#$9%4B%0G?0:9(9#43$=% 9"4/>"=%

Y/$9% $4;0%"0)?B/)% 80;#3.08$&% % !"0% :"0:E14G0$% 9"(9% "(@0% :4;0%10B480% 9"0$0% 80?80$039% 9"0% 0G"(/$9#@0%

)#$9`% %!4%10%:)0(8=%:43$#.08% 9"0%]/0$9#43$%10)4A%8"0948#:()&% %X4%300.%94%(3$A08% 9"0;% #3%A8#9#3>% B48%/$=%

$#3:0%())%4B%24/8%(3$A08$%$"4/).%10%c20$`d%

%

!% L#.%24/%:80(90%questions.txt%(3.%(3$A08%9"4$0%]/0$9#43$^%
!% L#.%24/%>09%())%B4/8%(884A%E02$%94%A48E^%

!% R(3%(%/$08%80(:"%())%l,%:0))$%43%9"0%14(8.%@#(%9"4$0%(884A%E02$^%

!% C"03%9"0%/$08%;4@0$%"#$%48%"08%:/8$48=%.40$%#9%"4?%4@08%9"0%>(;0<$%>8#.%T)"!"=%)#30$U%(/94;(9#:())2^%

!% R(3%9"0%/$08%:"(3>0%1)(3E$%94%3/;108$%($%A0))%($%3/;108$%94%49"08%3/;108$^%

!% R(3%9"0%/$08%:"(3>0%3/;108$%T9"(9%"0%48%$"0%#3?/990.U%1(:E%94%1)(3E$^%

!% Q80%24/%.090:9#3>%A"03%9"0%>(;0<$%1003%A43^%

!% Q80%24/%?80@039#3>%9"0%/$08%B84;%;4@#3>%9"0%:/8$48%43:0%9"0%>(;0<$%1003%A43^%

!% Q80%24/%A(83#3>%9"0%/$08%A#9"%(%1(3308%A"03%"0%48%$"0%#3?/9$%(%3/;108%A"080%#9%.40$3<9%10)43>^%

!% L#.%24/%#;?)0;039%(9%)0($9%430%(..D43^%

!% Q80%())%4B%24/8%B#)0$%A"080%9"02%$"4/).%10%#3%~/pset4^%
%

Q$%()A(2$=%#B%24/%:(3<9%(3$A08%c20$d%94%430%48%;480%4B%9"0%(14@0%10:(/$0%24/<80%"(@#3>%$4;0%984/1)0=%

.4%.84?%12%4BB#:0%"4/8$%48%9/83%94%help.cs50.net`%
*
*
%+S*2+*"C01;27*
*
K3%48.08%94%$/1;#9%9"#$%?841)0;%$09=%24/%;/$9%B#8$9%0G0:/90%(%:4;;(3.%#3%9"0%(??)#(3:0%(3.%9"03%$/1;#9%

(%T18#0BU%B48;%43)#30&%

%
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Puzzle 1 (Medium, difficulty rating 0.55)
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9 1
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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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5 4 7

1 9 8 2 7 5

6 9 2
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Puzzle 5 (Hard, difficulty rating 0.61)
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5 4 2 9 6
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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
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6 8 2 1

2 9 3 6

7 2 9

Puzzle 7 (Medium, difficulty rating 0.47)
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1 4 6 9
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Puzzle 8 (Hard, difficulty rating 0.71)
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9 1 4 3 8 2
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3 7 9

Puzzle 9 (Easy, difficulty rating 0.35)

6 4 9 7 8

9 8 3
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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
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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
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3 6 2

8 5 9 7

5 3 6

Puzzle 12 (Easy, difficulty rating 0.35)
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6 8 1
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5 3 4 8

1 9 2 6

4 8 6 9
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3 7 6 5

Puzzle 13 (Medium, difficulty rating 0.50)
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Puzzle 14 (Medium, difficulty rating 0.53)
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Puzzle 15 (Easy, difficulty rating 0.37)
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Puzzle 16 (Very hard, difficulty rating 0.84)
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1 7 3 6

Puzzle 17 (Hard, difficulty rating 0.60)
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Puzzle 18 (Medium, difficulty rating 0.48)
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Puzzle 19 (Medium, difficulty rating 0.48)
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Puzzle 20 (Hard, difficulty rating 0.65)
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Puzzle 21 (Easy, difficulty rating 0.40)
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Puzzle 22 (Hard, difficulty rating 0.61)
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Puzzle 23 (Easy, difficulty rating 0.45)
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Puzzle 24 (Hard, difficulty rating 0.60)
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Puzzle 25 (Medium, difficulty rating 0.56)
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Puzzle 26 (Medium, difficulty rating 0.50)
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Puzzle 27 (Medium, difficulty rating 0.47)
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Puzzle 28 (Medium, difficulty rating 0.46)
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Puzzle 29 (Easy, difficulty rating 0.42)
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Puzzle 30 (Easy, difficulty rating 0.28)
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Puzzle 31 (Easy, difficulty rating 0.40)
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Puzzle 32 (Easy, difficulty rating 0.44)
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Puzzle 33 (Easy, difficulty rating 0.43)
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Puzzle 34 (Easy, difficulty rating 0.38)
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Puzzle 35 (Easy, difficulty rating 0.41)
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1

Puzzle 36 (Very hard, difficulty rating 0.86)

Generated by http://www.opensky.ca/~jdhildeb/software/sudokugen/ on Sat Oct 18 07:07:47 2008 GMT. Enjoy!



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
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Puzzle 37 (Easy, difficulty rating 0.44)
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1

6 3 9 2

3 9 4 8 2

8 6 7

4 2 1 8 9

1 3 8 9

3
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Puzzle 38 (Easy, difficulty rating 0.45)
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Puzzle 39 (Hard, difficulty rating 0.67)
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Puzzle 40 (Hard, difficulty rating 0.61)
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Puzzle 41 (Medium, difficulty rating 0.50)
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Puzzle 42 (Medium, difficulty rating 0.48)
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Puzzle 43 (Easy, difficulty rating 0.35)
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2
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Puzzle 44 (Very hard, difficulty rating 0.78)
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9 8 6

4 8 1 9 7
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9 6 4
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2 3 9 4 5
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Puzzle 45 (Medium, difficulty rating 0.53)
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3
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9
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Puzzle 46 (Easy, difficulty rating 0.35)
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3

9 8 6 7

Puzzle 47 (Medium, difficulty rating 0.48)
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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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