The Sudoku Solver is a programme specifically tailored to solve any
valid Sudoku.
It is capable of solving any Sudoku you find in your day to day life.

Abhishek Srikanth
Global Indian International School, Queenstown
Class: 12 - A
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About the programming tool used

Language:

C++ is a statically typed, free-form, multi-paradigm, compiled, general-
purpose programming language. It is regarded as an intermediate-level
language, as it comprises a combination of both high-level and low-level
language features. Developed by Bjarne Stroustrup starting in 1979 at Bell
Labs, it adds object oriented features, such as classes, and other
enhancements to the C programming language. Originally named C with
Classes, the language was renamed C++ in 1983, as a pun involving the
increment operator.

C++ is one of the most popular programming languages and is
implemented on a wide variety of hardware and operating system
platforms. As an efficient compiler to native code, its application domains
include systems software, application software, device drivers, embedded
software,_high-performance server and client applications, and
entertainment software such as video games. Several groups provide both
free and proprietary C++ compiler software, including the GNU Project,
Microsoft, Intel and Embarcadero Technologies.

Compiler software:

Code::Blocks is a free and open source, cross-platform IDE which
supports multiple compilers including GCC and Visual C++. It is developed
in C++ using wxWidgets as the GUI toolkit. Using a plugin architecture, its
capabilities and features are defined by the provided plugins. Currently,
Code::Blocks is oriented towards C and C++. It can also be used for
creating ARM, AVR, D, DirectX, FLTK, Fortran, GLFW, GLUT, GTK+, Irrlicht,
Lightfeather, MATLAB, OGRE, OpenGL, Qt, SDL, SFML, STL, SmartWin and
wx programs and applications, although in some cases installing third-
party SDKs or frameworks is necessary.

Compiler:

The GNU Compiler Collection includes front ends for C, C++, C#,
Fortran, Java, Ada, and Go, as well as libraries for these languages
(libstdc++, libgcj,...). GCC was originally written as the compiler for the
GNU operating system. The GNU system was developed to be 100% free
software, free in the sense that it respects the user's freedom.



About the Software

The Sudoku Solver is a programme specifically designed to
solve ANY valid Sudoku puzzle.

The Sudoku is a logic-based, combinatorial number-
placement puzzle. The objective is to fill a 9x9 grid with digits
so that each column, each row, and each of the nine 3x3 sub-
grids contain all of the digits from 1 to 9. An additional
constraint on the contents of individual regions is that the same
single integer may not appear twice in the same 9x9 playing
board row or column or in any of the nine 3x3 sub-regions of
the 9x9 playing board.

The puzzle was popularized in 1986 by the Japanese puzzle
company Nikoli, under the name Sudoku, meaning single
number. It became an international hit in 2005.

There a total of 6,670,903,752,021,072,936,960 possible
permutations. This number is equal to 9! x 722 x 27 X
27,704,267,971, the last factor of which is prime. The result
was derived through logic and “brute force computation."

Factors used

v' Use of arrays
v' Use of Classes
v" Presence of Validation checks
v' Use of nested loops
> greatest depth of for loops = 6
> lines 340 to 395 in rfrequency();
v Use of if - else if ladder
v" File streaming
v' Use of following header files :
> iostream
> fstream
» conio.h

v' use of complicated algorithms


http://en.wikipedia.org/wiki/Logic
http://en.wikipedia.org/wiki/Nikoli
http://en.wikipedia.org/wiki/Puzzle
http://en.wikipedia.org/wiki/Combinatorial




Sudoku solver - user guide

During input:
-> Only numbers {1-9} and 'return - enter' key is accepted
-> Any other character will not be recognised
-> |f you make a mistake, after input you may choose to re-enter
-> during YES or NO choice, only {y,Y,n,N} are accepted
-> all others will be considered as YES
-> Entering an invalid Sudoku will make programme run to infinity

After input wait for programme to solve
Once solution has been displayed, you may choose to save the answer

A YES or NO {y,Y,n,N} choice is presented
-> incorrect entry is treated as a NO
-> if YES, solution saved in "solutions.txt"
-> user may press any key to proceed forward

System requirements

X/
L %4

RAM: Minimum 450 KB, Suggested 520 KB or more.

X/
£ %4

Hard Disk: Minimum 1MB.

X/
L4

It works on Windows only.

X4

Need Keyboard for input.

Design requirements

L)

Should solve any valid Sudoku
Should give accurate and correct solutions
Should solve the Sudoku quickly

Should be easy to repair and update

i & W N oE

Should use little memory

6. Should be user friendly



Box() : constructor

# Sets the following #
val=0

nposib = 0

posib[1-9]=[1-9]

setposib() : function to set possibilities

for(i:1to9)
for(j:1to9)
If sudokul[i][j]'s value is not a ZERO

.Run Loop to remove SUDOKUIi][j]'s value as a posib from corresponding
row and column

.look for corresponding 3x3 box by 1-4-7 co-ordination system*

.remove sudokuli][j]'s value as a posib from corresponding row and
column

singletons() : function to find singletons

for(i:1to9)
for(j:1to9)
if sudokul[i][j] has nposib==1
find that posib and set val as that posib

# as a value has been changed, possibilities in each cell changes #



.Run Loop to remove SUDOKUI[i][j]'s value as a posib from corresponding
row and column

.look for corresponding 3x3 box by 1-4-7 co-ordination system*

.remove sudokul[i][j]'s value as a posib from corresponding row and
column

.goto start of the function because a value had been changed => another
singleton might now be present

1-4-7 co-ordination system:

Look at value of:
i,i+1,i-1 and find whether any are 1,4,7
j,j+1,j-1 and find whether any are 1,4,7
we get pair like (1,1)(1,4)(7,4)...

this represents 3x3 matrix required

backup() : function that backup's sudoku[][]

for(i:1to9)
for(j:1to9)
.save[][].val = sudokul[][].val
.save[][l.nposib = sudoku[][].nposib

.savel[][].posib[1 to 9] = sudokul[][].posib[1 to 9]

setsudoku() : function that resets sudoku[][]



for(i:1to?9)
for(j:1to9)
.sudoku[][].val = save[][].val
.sudoku[][].nposib = save[][].nposib

.sudoku[][].posib[1 to 9] = savel[][].posib[1 to 9]

rfrequency() : function that solves based on
frequency distribution

.call setposib()

.call singletons()

.counter =0 # flag to see if changes were made or not
for(i:1to9)
.freq[9]={0,0,0...0}
for(j:1to9)
.if no value present in cell then add posib's values to freq[]
.Nn=0
for(k:1to9) # to scan through freq
if freqlk]==
.n=k+1
.break
if(n!'=0)
.counter =1
for(j:1to9)
if(sudokuli][j] has possiblities)

if(sudokuli][j].posib[n-1]'=0)



.set value to cell as that possibility
if(counter!=0)
.call setposib()
.call singletons()

.goto top of function

# #

# Similar code for column wise and 3x3 matrix wise solution #

# in case of 3x3 matrix, we run on following 3x3 matrices: #
# (1,1)->(1,4)->(1,7)->(4,1) ...->... (7,4)->(7,7) #
# #

guess() : function that guesses remaining
solution

for(i:1to9)
for(j:1to9)
first unsolved cell has its values set as the first possibility for matrix sudokul[][]
.break;
.call rfrequency()
for(i:1to9)
for(j:1to9)
if(sudoku is not solved yet)

if(solution is further impossible to get)



.call setsudoku() # to reset Sudoku #

.goto starting of function
# #

#  if Sudoku is incorrect, program runs into infinity over here #

# #

view() : function to display final message

.print 'SUDOKU SOLVER By ABHISHEK"

# in fancy font #

INPUT OF SUDOKU IN MAIN FUNCTION

char ch;
for(i:1to9)
for(j:1to9)
.Get character
if(it is a valid character)
.set the value of corresponding cell of Sudoku
.display the input character
else

.goto input of character



# function displays ' * ' as guidelines for user to input #

%



if sudoku input
was INCORRECT]

set_posib()

singletons()

{if change made}

row-wise,

column wise,
set wise,

frequencysolution

welcome
message

INPUT SUDOKU
then
DISPLAY

ask if SUDOKU is
correct or not

if sudoku input is
VALID

call

rfrequency()

call
backup()

%

if sudoku NOT }

solved call
guess()
if sudoku
COMPLETED
then call
Display backup()
FINAL
SOLUTION

No

call
view()

ask if SUDOKU to
be saved in a file

save SUDOKU to
"solutions.txt"
call getch()

Yes
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| **

Sudoku Sol ver
Abhi shek Srikanth
Class 12 - A

G obal Indian Int'l School

**/
#i ncl ude <i ostreane
#i ncl ude <fstreanr

#i ncl ude <coni o. h>

usi ng namespace std;

cl ass box
{
public:
int val;
int nposib;
int posib[9];
box() /'l sets val to ZERO, posib from 1-
{
val = 0;
nposib = 9;
for(int i =0; i < 9; ++i)
{
posib[i] =i + 1;
}
}
H

box sudoku[ 9][9];
box save[9][9];

voi d set_posib()

9

{
/1 "WII now set posibilities for each val ue";
for(int i =0; i <9; ++i)
{
for(int j =0; j <9; ++j)
{
i f(sudoku[i][]j].val!=0) /1 IF SUDOKU[i][j] HAS A REAL VALUE

{

/'l Loop renmoves SUDOKUi][j]'s value as a posib from corresponding row and col um

for(int m=0; m< 9; ++m
{
i f(sudoku[i][m.posib[ sudoku[i][j].val - 1171 !
{
sudoku[i][nl.posib[ sudoku[i][j].val - 1]
sudoku[i][m . nposib--; /'l change no.
}
i f(sudoku[m [j].posib[ sudoku[i][j].val - 1]
{
sudoku[m [j].posib[ sudoku[i][j].val - 1]
sudoku[ M [j]. nposi b--;
}
}
/* Bel ow body to find center point of correspondi ng quadrant
int d=-1,0=-1;
if(i+l == 1 || i+l == 4 || i+l ==17)
G =i+l

:O)

= 0;
of possibilities

1= 0)

0;

*/



67 else if(i==1 || i==4 || i==7)

68 a =i;

69 else if(i-1==11]| i-1==41]] i-1==17)

70 a =i-1,;

71

72 if(j+1 == 1 || j+1 == 4 || j+1 ==7)

73 g =j+1,;

74 else if(j==1 || j==4 || j==7)

75 g =i

76 else if(j-1 ==11| j-1==41]] j-1==17)

7 g =ij-1

78 /* Center point of quardrant is denoted by 'C' and 'qG" */
79

80 for(int m=CG-1;, m< G +2; ++m

81 {

82 for(int n = Cg-1;, n < g+2; ++n)

83 {

84 i f (sudoku[ m [n].posib[ sudoku[i][j].val -1 ] !=0)

85 {

86 sudoku[ m [n]. posi b[ sudoku[i][j].val -1 ] = 0;
87 sudoku[ m [ n] . nposi b--;

88 }

89 }

90 }

91 /* Above nested | oop accesses all values present in quadrant */
92

93 sudoku[i][j].nposib = 0;

94 for(int r = 0; r < 9; ++r)

95 {

96 sudoku[i][j].posib[r] = 0;

97 }

98 }

99
100 }
101 }
102 }
103
104 void singletons()
105 {
106 start_cuz_val ues_have_changed:
107 for(int i =0; i < 9; ++i)
108 {
109 for(int j = 0; j < 9; ++4))
110 {
111 if(sudoku[i][j].nposib == 1) // if only 1 possibility is present
112 {
113 for(int k = 0; k <9; ++k) [// scan through posibilities
114 {
115 if(sudoku[i][j].posib[k]!=0) // If "k'th possibility is NONZERO
116 {
117 sudoku[i][j].val = sudoku[i][]].posib[k]; /'l set value to that possibility
118 sudoku[i][]].nposib=0; /1 set nunber of possibilities to ZERO
119 for(int r = 0; r < 9; ++r)
120 sudoku[i][j].posib[r] = 0;
121
122 br eak; /] exit scanning possibilities
123 }
124 }
125
126 /1 To elimnate that value from corresponding ROW COL, QUADRANT :
127
128 /'l Loop renpoves SUDOKU[i][j]'s value as a posib from correspondi ng row and col um
129 for(int m=0; m< 9; ++m
130 {
131 i f(sudoku[i][n.posib[ sudoku[i][j].val - 1] !=0)
132 {



133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198

sudoku[i][m . posib[ sudoku[i][j].val - 1 ] =0
sudoku[i][ni.nposib--
}
if(sudoku[m[j].posib[ sudoku[i][j].val - 1] !'=0)
{
sudoku[m [j].posib[ sudoku[i][j].val - 1] =0
sudoku[ nj[j]. nposib--;
}

/* Bel ow body to find center point of correspondi ng quadrant */

int G=1G=-1

if(i+l == 1 || i+1 ==4 || i+l ==17)
G =i+l
else if(i==1 || i==4 || i==7)
G =i,
else if(i-1 ==11]] i-1==41]] i-1==17)
a =i-1;
if(j+1 ==1 || j+1 == 4 || j+1 == 7)
g =j+L
else if(j==1|] j==4 || j==7)
g =1i;
else if(j-1==11| j-1==41] j-1==17)
g =j-14
/* Center point of quardrant is denoted by 'C' and '’ */
for(int m=C-1;, m< G +2; ++n
{
for(int n = g-1, n < g+2; ++n)
{
i f(sudoku[ m [n].posib[ sudoku[i][j].val -1 ] !=0)
{
sudoku[ m [n] . posi b[ sudoku[i][j].val -1 ] =0
sudoku[ m [ n] . nposi b- -
}
}
}

/* Above nested | oop accesses all values present in quadrant */

goto start_cuz_val ues_have_changed; /1 goes only if a value has been set

voi d backup()

{

/**

This set of code sinply backs up
the current sudoku so that guessing
can be done

**/

/1 this results in save[][] being the sanme as sudoku

for(int

{

i =0, 1 <9; ++i)

for(int j =0; j <9; +4)

{

save[i][j].val = sudoku[i][]j].val;
save[i][j].nposib = sudoku[i][]j].nposib
for(int m=0; m< 9; ++m

save[i][j].posib[m

sudoku[i][j].posib[m;



199 void setsudoku()

200 {

201 /**

202 This set of code sinply resets

203 the nodul at ed sudoku so that guessing

204 can be done *x

205

206 /1 this results in sudoku[][] being the sane as save[][]

207 for(int i =0; i < 9; ++i)

208 {

209 for(int j =0; j < 9; ++))

210 {

211 sudoku[i][j].val = save[i][j].val;

212 sudoku[i][j].nposib = save[i][]j].nposib;

213 for(int m=0; m< 9; ++m

214 sudoku[i][j].posib[m = save[i][]j].posib[ni;

215 }

216 }

217 '}

218

219 wvoid rfrequency()

220 {

221 set _posib();

222 singl etons(); /1 directly calls these functions, hence elimnating the need to call themin nmain()
223

224 rowcheck:

225 int counter = 0; /1 to check whether row has frequency change or not
226 /'l row w se

227 for(int i =0; i <9; ++i) // traversers fromrow 1-9

228 {

229 int freq[9] = {0,0,0,0,0,0,0,0,0};

230 for(int j =0; j < 9; ++4j)

231 {

232 if(sudoku[i][j].nposib!=0) // if the values is not set already
233 for(int k = 0; k < 9; ++k)

234 {

235

236 i f(sudoku[i][]j].posib[k]!=0) /1 and if the possibility is non-zero
237 {

238 freq[ k] ++;

239 }

240 }

241 }

242 int n=0;

243 for(int k = 0; k < 9; ++k)

244 {

245 if(freq[k]==1)

246 {

247 n = k+1; // n holds value of nunber with 1 frequency

248 br eak;

249 }

250 }

251 /1 1f nunber with 1 frequency exists

252 i f(n!=0)

253 {

254 ++count er;

255 for(int j =0; j <9; ++) [/ for every elenment in that row
256 {

257 i f(sudoku[i][]j].nposib!=0) /1 if value is already not present
258 if(sudoku[i][]j].posib[n-1]!=0) // cuz that is value with frequency 1
259 {

260 /'l set val

261 sudoku[i][j].val = n;

262 sudoku[i][j].nposib = 0;

263 for(int m=0; m< 9; ++m

264 {



265 sudoku[i][j].posib[m = 0;

266 }

267 br eak;

268 }

269 }

270 }

271 }

272 i f(counter! =0)

273 {

274 set _posib(); /1 if change has been made, call set_posib
275 singl etons(); /1 call singleton function, set singletons again cuz sone new ones nay be forned!
276 goto rowcheck; // restart row w se check

277 }

278

279 [** ONCE ALL ROWS HAVE BEEN SET , START WORKI NG ON COLUWNS **/
280

281 int counter2 = 0;

282 /'l col-w se

283 for(int i =0; i <9; ++i) // traversers fromcol 1-9

284 {

285 int freq2[9] = {0,0,0,0,0,0,0,0,0};

286 for(int j = 0; j < 9; ++4j)

287 {

288 for(int k = 0; k < 9; ++k)

289 {

290 if(sudoku[j][i].nposib!=0) // if the values is not set already
291 i f(sudoku[j][i].posib[k]!=0) /1 and if the possibility is non-zero
292 {

293 freq2[ k] ++;

294 }

295 }

296 }

297 int n2 = 0;

298 for(int k = 0; k < 9; ++k)

299 {

300 if(freg2[k]==1)

301 {

302 n2 = k+1; // n2 holds value of number with ! frequency
303 br eak;

304 }

305 }

306 /1 1f nunber with 1 frequency exists

307 i f(n2!=0)

308 {

309 ++count er 2;

310 for(int j = 0; j < 9; ++4j)

311 {

312 i f(sudoku[j][i].nposib!=0) /1 if value is already not present
313 if(sudoku[j][i].posib[n2-1]!=0) // cuz that is value with frequency 1
314 {

315 /1 set val

316 sudoku[j][i].val = n2;

317 sudoku[j][i].nposib = 0;

318 for(int m=0; m< 9; ++m

319 {

320 sudoku[j][i].posib[m = 0;

321 }

322 br eak;

323 }

324 }

325 }

326 }

327 i f(counter?2!=0)

328 {

329 set _posi b(); /'l if change has been nade, call set_posib
330 singl etons(); /1 call singleton function, set singletons again cuz some new ones may be forned!



331 goto rowcheck; // restart row w se check

332 }

333

334 [** ONCE ALL COLS HAVE BEEN SET , START WORKI NG ON QUADRANTS **/
335

336 /1 quardrant - vise

337 int counter3 = 0;

338

339 /'l note that the loop only gives i =j= {1,4,7} which are quadrant centers
340 for(int i =1; i < 8; i+=3)

341 {

342 for(int j =1; j < 8; j+=3)

343 {

344 /'l for every box henceforth

345 int freq3[9] = {0,0,0,0,0,0,0,0,0};

346 for(int G =i-1;, C<=i+l; ++Q)

347 {

348 for(int g =j-1, g<=j+1;, ++q)

349 {

350 i f(sudoku[Gi][Q].nposib!=0) /1 if the value has not been determ ned
351 {

352 for(int k = 0; k < 9; ++k)

353 {

354 if(sudoku[Ci][C].posib[k]!=0) // if "k'th posib exists,
355 freq3[ k] ++;

356 }

357 }

358 }

359 }

360 int n3 = 0;

361 for(int k = 0; k < 9; ++k)

362 {

363 if(freg3[k]==1)

364 {

365 n3=k+1;

366 br eak;

367 }

368 }

369

370 if(n3!=0) /1 if a frequency 1 value exists
371 {

372 ++count er 3;

373 for(int G =1i-1;, C<=i+l;, ++Q)

374 {

375 for(int g =j-1;, <= +1;, ++q)

376 {

377 /'l every elenent in the quadrant

378 for(int k = 0; k < 9; ++k)

379 {

380 if(sudoku[Ci][G].posib[n3-1] !'=0) // if required box is |ocated
381 {

382 sudoku[Gi ][ ].val = n3;

383 sudoku[Ci ][ ].nposib = 0;
384

385 for(int r = 0; r < 9; ++r)
386 sudoku[ G 1[G ].posib[r] = 0;
387 br eak;

388

389 }

390 }

391 }

392 }

393 }

394 }

395 }

396 i f(counter3!=0)



397 {

398 set _posib(); /1 if change has been made, call set_posib
399 singl etons(); /1 call singleton function, set singletons again cuz some new ones may be forned!
400 goto rowcheck; // restart row w se check
401 }

402 }

403

404

405 void guess()

406 {

407 cout << "initiating brute force algorithm\n";
408 starting:

409 int row=-1, col =-1, val =0;

410 for(int i =0; i < 9; ++i)

411 {

412 for(int j =0; j <9; +4j)

413 {

414 /'l goes through every el enent

415 i f(sudoku[i][]j].val ==0)

416 {

417 rowsi ;

418 col =j;

419 for(int k = 0; k < 9; ++k)

420 {

421 i f(sudoku[i][]j].posib[k]!=0)
422 {

423 val = sudoku[i][]j].posib[k];
424 sudoku[i][j].val = val;
425 sudoku[i][]j].nposib=0;

426 goto | oop_stop;

427 }

428 }

429 }

430 }

431 }

432 | oop_st op:

433

434 for(int k = 0; k<9; ++k)

435 sudoku[ row] [ col ] . posi b[ k] =0;

436

437 rfrequency();

438

439 /1 sudoku with a guess has been sol ved

440 /1 loop then runs to see if it worked

441

442 for(int i = 0; i < 9; ++i)

443 {

444 for(int j =0; j <9; ++j)

445 {

446 /1l for very elenment in the sudoku

447

448 if(sudoku[i][j].val == 0) /1 if not solved
449 {

450 /1 if no solution is possible

451 /'l then make changes to save[][]
452 /'l resetsudoku according to change
453 i f(sudoku[i][]j].nposib==0)

454 {

455 save[row] [ col ] . posi b[ val - 1] =0;
456 save[row| [ col ] . nposi b-=1;

457 save[row] [ col ] . val =0; /1 just incase
458 set sudoku() ;

459 }

460 cout <<

461 goto starting;

462 }



463 }

464 }

465 cout << "\nsuccessful brute force execution!\n";
466

467 '}

468

469

470 // the final nessage

471 void view )

472 {

473 cout << endl << endl;

474 cout <<" #H###H## #H# Hit #HHHHHH R HHHHRHT #H Hit ## ## " << endl
475 cout <<"## H#t H# H#t ## H#t ## H#t ## H#t  H# ## " << endl
476 cout <<"## Hit Hit ## Hit ## Hit ##  ## Hit ## " << endl
477 cout <<" #H###H#H# H#HH# Hit #i# Hit #i# Hit H#H#H #Hit ## " << endl
478 cout <<" ##t ## ## ## #it #i #it #H H#HH #i#t ## " << endl
479 cout <<"## H#t H# H#t ## H#t ## H#t ## H#t  H# ## " << endl
480 cout <<" ###H#H I B fE #H #it H##HHAE " << endl
481 cout << endl;

482 cout <<" #H###HH# HHHHRHT  H#H H Hit HEHBHEHE #HEHEHEH " << end]
483 cout <<"## H#t ## H#t ## Hit H#t ## Hit ## " << endl
484 cout <<"## Hit H#t ## Hit H#t ## Hit ## " << endl
485 cout <<" ###H#HE H#H# #it ## ## #Ht HHARHE  #EHERHEE " << end]
486 cout <<" ## ## ## ## H##t ##t H#HH# #i#t ## "<< endl
487 cout <<"## H#t ## H#t ## H#t ## Hit Hit ## " << endl
488 cout <<" #H##HH# HiHHE I HEHE TR it Hi T 1 ## " << endl
489 cout << endl

490 << end

491 << end

492 << " BBBB \n"

493 << " B B \n"

494 << BBBB y y \n"

495 << " B By y\n

496 << " BBBB  yyy \n"

497 << " y \n"

498 << " yyy \n"

499 << end

500 << endl

501 << endl

502 << " # " << endl
503 << " ## Hit#H# # # # HH#HE # # HH#HAH # # " << end
504 <" # # # # # # ## # # # # # " << end
505 << " # OB A # R IR R i " << end
506 << " HHtHHAHER H# # # # # # # # # # # " << end
507 << " # ## ## # ## # # # # # # " << end
508 << " # H HHAHE H# # H#H HHHE # # HH#HAH #H # " << end
509 << endl

510 << end

511 << endl ;

512

513 }

514

515 int main()

516 {

517 cout << endl

518 cout << "Welconme to the sudoku solver! \n";

519 cout << endl;

520 cout << "This programis specifically tailored to solve any valid sudoku you enter.\n"
521 b:

522 cout << endl;

523 cout << "Please enter a valid sudoku for expected results : \n\n";

524 char ch

525 /********************************* INPLJT **********************************************/
526

527 COUt << AR S SRR E SRS EEEEEEEEEEEEE SRS << endl,

528 for(int i =0; i <9; ++)



529 {

530 for(int j =0; j < 9; +4j)

531 {

532 a:

533 ch = getch()

534 if(ch > && ch <= )

535 {

536 sudoku[i][j].val = (int)ch - 48
537 cout << sudoku[i][j].val;
538 }

539 else if(ch== || ch== )
540 {

541 sudoku[i][j].val =0

542 cout << "-";

543 }

544 el se

545 goto a

546 if((j+1)98==0)

547 cout << " * "

548 cout << " ",

549 }

550 cout << endl

551 if((i+1)9%8==0)

552 COUt << LR R R R A << endl
553 }

554

555 /***************************** D SPLAY ***********************************************/

556

557 cout << "\nThank you for the input..." << endl

558 cout << "Please check if this is the correct sudoku : \n\n"
559

560 COUt << LS R R R R SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE A << endl
561 for(int i =0; i < 9; ++i)

562 {

563 for(int j =0; j < 9; +4j)

564 {

565 if(sudoku[i][j].val!=0)

566 cout << sudoku[i][j].val << ™" "

567 el se cout << "- "

568

569 if((j+1)9B==0)

570 cout << " * "

571 }

572 cout << endl

573 if((i+1)%8==0)

574 COUt << HE SRR R R R EEE S SRR RS SRS S E SRR SRR EEE S EEE SRS << endl’
575 }

576 cout << endl << "Is the correct sudoku (y/n) : "

577 cin >> ch;

578 if(ch== || ch == )

579 goto b;

580 el se

581 cout << "the programshall now start solving the sudoku \n\n"
582

583 [REKRK KKK KRR KK KKK KRK KKK KRRk kkkkxxkddk GOLUT| ON **FHFxxxkkkkkk ko hkkkkkkkkk kX Xk kkkk k xkkx [

584

585 rfrequency()

586 backup()

587

588 cout << endl;

589

590 /****************** Call for guess' ng ***************************/
591

592 for(int i =0; i < 9; ++i)

593 {

594 for(int j =0; j <9; +4)



595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660

{
if(save[i][]j].val ==0)
{
guess()
backup()
goto | oop_term
}
}
}
| oop_term

/*****************************************************/

cout << "\'n\nAnd the conpl ete solved sudoku is : \n\n"

/1 display after brute force solution

COUt << " khkkhkkhkhkkhhkhkhkhkkhhkhhkhhhhhhhdhhdhdhdrhkrhrdhrdrxdxxhx" << endl,
for(int i =0; i < 9; ++i)

cout << " * "
for(int j =0; j < 9; ++4j)

{
i f(sudoku[i][]j].val!=0)
cout << sudoku[i][j].val << ™" ";
el se cout << "- "
i f((j+1)98==0)
cout << " *
}

cout << endl
if((i+1)98==0)

COUt << Mo kkkkkkkkkkkkkkkkkkkkkkhkkkhkkkkkkkhkkkk kA kA kAT o endl’

AR AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE Ry

cout << "\n\nDo you wish to save this sudoku solution(y/n) : ";

cin >> ch;
if(ch== || ch == )
{

of stream solution("solutions.txt", ios_base::app | io0s::out)
cout << "What do you want this solution to be naned as : “;
char puzzl e_nane[ 10] ;

cin >> puzzl e_nane;

solution << endl << puzzle_nanme << endl

1 LI S S S I I R S S ".
solution << \n

for(int i =0; i < 9; ++i)
{
for(intj = 0; ] < 9 ++j)
{
solution << sudoku[i][j].val << " ";
if((j+1)9%8==0)
solution << " * "
}

sol ution << endl
if((i+1)98==0)

H " "
SOI utl on << ***************************************\n :

sol ution. close();

cout << end
<< "Sol ution successfully appended to \"solutions.txt\"."
<< endl << endl

getch()

cout << "\n\n\n\n\nThank you for using this progranme and i hope it inpressed you!\n\n\n" << endl <<



endl ;

661 view);
662
663 return 0O;

664 }



v C:\Users\Abhish\Dropbox\sudoku_3\sudoku3\main.exe

Melcome to the sudoku solver?
This program is specifically tailored to solve any valid sudoku you enter.

Please enter a valid sudoku for expected results =

i

— 8 — % -5 7 % 3 4 - =
L — — % — 4 — % - f — *
- — — % 3 — — % 0§ — — =
R s s
— — — % — — f * - 7 — =
2 — — ® - — — % - — 1 =
— 1 — * § — — % - - — =
— — 7 * - — 4 ® - - — =
-4 - % -3 - % — -9 %
- 56 % 87 - % —2 - x

Thank you for the input...
Please check if this is the correct sudoku :

- 8 - * - 5 7 * 3 4 - *
5 - - % - 4 - x - § - =
- - - =* 3 - - = § - - =
- - - * - - 6 =* - 7 - =
2 - - 2% - - = »* - - 1 *
- 1 - ® § - - ® - - - =
taZataiatatotatotoiatototototototatatotoiatotototoiototototototototatotatatatad
- - 7 @ =* - - 4 = - - - =
- 4 - = - 3 - = - - 9 %=
- 5 6 * 8 7?7 - * - 2 - *

Is the correct sudoku {y/nd> : y
the program shall now start solving the sudoku

initiating brute force algorithm

é&ccessful brute force execution!?

And the complete solved sudoku is :

i

* 6 8 1 * 9 5 7 * 3 4 2 *
* 5 7 3 * 2 4 1 * ?2 6 8 *
* 4 2 9 * 3 6 8 * 5 1 7 *
T 000000000 I I I I
* 9 3 8 * 4 1 6 * 2 7?7 5 *
* 2 6 5 * 7?7 8 3 * 4 9 1 *
* 7 1 4 * 5 9 2 * 8 3 6 *
* 8 9 7 * 1 2 4 * 6 5 3 *
* 1 4 2 * 6 3 5 * 7?7 8 9 *
* 3 5 6 * 8 7 9 * 1 2 4 *

i

Do you wish to save this sudoku solution{y/n) :
What do you want this solution to be named as : sol_8

Folution successfully appended to “solutions.txt".

This is the first output screen shot.
Sudoku question taken from www.websudoku.com

Solution displayed
Solution saved as “sol_8” in “solutions.txt”



cs. C:\Users\Abhish\Dropbox\sudoku_3\sudoku3\main.exe

Thank you for using this programme and i hope it impressed you!?

1318131213 S 8 1 it #HRuRBERN figi2i2isi2is SNE 3 i it i3
# #it ui i ui #i #i it #i #it Hu b2
# #it it #i it #it #Hit #  H## #it i3
1318131213 S 8 it #i it it it HRu it i3
it ui i #i i i #Hit #  H#H i i
11813 #it #i it #i it #it it #i #it  #i i3
fi2i8i3i8:314 fi2i8:13:8:3:8 QR 3181218181318 figi2i2isisis SN2 i3 QR 3131813181314
fi2i8:3:8:314 bi2idi2:2:3i8 SR 3 #it it HHARGHEE BHBEREHRE
# it #i it #i #i it #i #i #it
# 31 i ui i it ui 31 i
1212121212 S 2 i ui 31 ## HHgHRe F121213:2:2131214
it #i it #i #it it #i #i it
11313 # #i #it #i it #i i3 i b3
121813121214 fi2i213:2:2:2 R 2181218121318 121214 fi2i2i2idi2i02 02 ] i
BBBB
B B
BBBB vy vy
B By vy
BBBB yyy
v
yyy
#
#a nunue # #H Hiug #H # HuRgHg # #
# # # i Hun # #a8 # #
# # RuRgd  REREEE # BERE  HRERGE BREHE  HHEH
nununng o #H #H #aH # #
# #H i HHn #H a8 # #
# # nuRgg # #H Hiuk H # nuRgHg # #

Process returned B8 <(Bx0> execution time : 59.197 s
Press any key to continue.

-

Final Thank you message
and
Project title



 soons- ot ===
File Edit Format View Help

8 9 7 * 2 1 4 * 5 6 3 * B
XA AT A% '
5 3 1 = 6 4 2 - 9 7 8 bt
6 4 8 = 9 7 1 = z 3 D *®
9 7 2 - 5 3 8 = 6 4 1 *®

AT A AT AT AAAIAIAAAAIAIAAAIAAIAAAAAASAS TSNS

sol_7
HAAAAAAAARARAAAAAAAAAAAAAAAAAAAAAAATAAAASN

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

8 6 9 * 3 4 2 * 1 5 7 *
3 5 7 * 1 8 9 * 4 2 6 *
L2 2 2 2 2 2 2 S 2 2 R R R R R R R Rt
1 2 3 * 4 5 6 * 7 8 9 *
5 4 6 * 7 9 8 * 3 1 2 *
7 9 8 * 2 1 3 * 5 6 4 *
L2 2 2 2 2 2 R 2 2 R A R R R R A R R R R E
2 3 1 * 6 7 5 * 9 4 8 *
6 8 4 * 9 3 1 * 2 7 5 *
9 7 5 * 8 2 4 * 6 3 1 *
L2 2 2 2 2 R 2 R R R R R R R R R R R iR iRl it
sol_8

XA A A AT AAAIAAAAAIAIAAAIAAIAAAIAAAAAIAAASATTSS

6 8 1 - g 5 F - 3 4 2 =
5 7 3 - 2 4 1 - 9 6 8 -
4 2 9 * 3 6 8 * 5 1 7 *

AT A A AT AT AAAIAIAAAAIAIAAAIAAAAIAAASAT TSRS

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

2 6 5 * 7 8 3 * 4 9 1 =
7 1 4 * 5 9 2 * 8 3 6 *
AT AT AT AT AT AT AN
8 9 7 * 1 2 4 * 6 5 3 * =
1 4 2 * 6 3 5 * 7 8 9 =
3 5 6 * 8 7 9 * 1 2 4 *
AT AT AT AT AT AT AT AN

Sol_8 is the solution to question
Previous Sudoku answers for other Sudoku puzzles
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