
SUDOKU LOGIC Using Base 
SAS & Macros

Lindsay Oxenham
• What is Sudoku puzzle
• How does one start solving the puzzle!
• Using SAS to read puzzle & solve it
• Future session



Unsolved Puzzle

         
7 2 9

3 9 8 2

3 7 1

       
2 9

   
8 3 7 1

       
1 5

       
8 6 2

     
9 4 5 6

       
2 3 1



1. Read Puzzle
2. Store Data in arrays
• %MACRO READ_PUZZLE ;                                            
• DATA READ_PUZZLE                                                
• AMEND_PUZZLE ;                                             
• INFILE PUZZLE ;                                            
• ARRAY SUDOKU(9,9)  $1 R1C1 R1C2 R1C3 R1C4 R1C5 R1C6 R1C7 R1C8 R1C9 
• R2C1 R2C2 R2C3 R2C4 R2C5 R2C6 R2C7 R2C8 R2C9 
• R3C1 R3C2 R3C3 R3C4 R3C5 R3C6 R3C7 R3C8 R3C9 
• R4C1 R4C2 R4C3 R4C4 R4C5 R4C6 R4C7 R4C8 R4C9 
• R5C1 R5C2 R5C3 R5C4 R5C5 R5C6 R5C7 R5C8 R5C9 
• R6C1 R6C2 R6C3 R6C4 R6C5 R6C6 R6C7 R6C8 R6C9 
• R7C1 R7C2 R7C3 R7C4 R7C5 R7C6 R7C7 R7C8 R7C9 
• R8C1 R8C2 R8C3 R8C4 R8C5 R8C6 R8C7 R8C8 R8C9 
• R9C1 R9C2 R9C3 R9C4 R9C5 R9C6 R9C7 R9C8 R9C9;
• INPUT R1C1 R1C2 R1C3 R1C4 R1C5 R1C6 R1C7 R1C8 R1C9 /       
• R2C1 R2C2 R2C3 R2C4 R2C5 R2C6 R2C7 R2C8 R2C9 /       
• R3C1 R3C2 R3C3 R3C4 R3C5 R3C6 R3C7 R3C8 R3C9 /       
• R4C1 R4C2 R4C3 R4C4 R4C5 R4C6 R4C7 R4C8 R4C9 /       
• R5C1 R5C2 R5C3 R5C4 R5C5 R5C6 R5C7 R5C8 R5C9 /       
• R6C1 R6C2 R6C3 R6C4 R6C5 R6C6 R6C7 R6C8 R6C9 /       
• R7C1 R7C2 R7C3 R7C4 R7C5 R7C6 R7C7 R7C8 R7C9 /       
• R8C1 R8C2 R8C3 R8C4 R8C5 R8C6 R8C7 R8C8 R8C9 /       
• R9C1 R9C2 R9C3 R9C4 R9C5 R9C6 R9C7 R9C8 R9C9 ;       
•
• RUN ;                                       
•
• %MEND  READ_PUZZLE ; 



Finding Possible Values

1456   4568  56   46  1235 8  3468   
7 2 9

1456 1456 45 1457 46
3 9 8 2

456 4568 9 2456 89 458 468 4568
3 7 1

4567 4567 1567 1458 3467 3468 3468
2 9

4569 256 459 469 24
8 3 7 1

467 469 267 489 3467 9 2348 3468
1 5

1345 7 145 457 3457 349 3457
8 6 2

18 78 1 238 378
9 4 5 6

4568 4567 8 7 79 4578 4578
2 3 1



End Single values
Look for Unique values in a 3x3 Box

1456   4568  56   46  1345 8  3468   
7 2 9

1456 1456 45 1457 46
3 9 8 2

456 4569  2456 89 458 468 4568
3 7 1

4567 456 156 458 3467 3468 468
2 9

4569 256 459 46 24
8 3 7 1

467 469 26 489 3467 2348 468
1 5

1345  145 45 457 49 457
8 6 2

9 8 7 4 1 5 6 2 3

456 456   458 458
2 7 3 9 1



Look for Single Values in Rows
Look for single values in Column

 348    48        58  358  
6  9 7 2 1  

178  178  78  
2  5 6 3 4 9

3478   3478 89 48 378   
5  1 9 2 6

1357 1357    57 357
6 2 8 4 9

3478 3478    3478 78
9  6 5 1  2

458 48     458
2 3 9 7 6 1

    58   
2 9 7 4 6 3 1

3478 3478 478 478
 1  9 2 5  6  

457 47     457
 6 1 3 8 2 9



Various Arrays

• ARRAY ROWS(9)    $9 ROW1-ROW9 ;                            
– ROW1 = 

CATT(R1C1,R1C2,R1C3,R1C4,R1C5,R1C6,R1C7,R1C8,R1C9) ;

• ARRAY COLUMNS(9) $9 COLUMN1-COLUMN9 ;                   
– COLUMN1 = 

CATT(R1C1,R2C1,R3C1,R4C1,R5C1,R6C1,R7C1,R8C1,R9C1) ;

• ARRAY BOXES(9)   $9 BOX1-BOX9 ;                             
– BOX1 = 

CATT(R1C1,R1C2,R1C3,R2C1,R2C2,R2C3,R3C1,R3C2,R3C3) ; 



Pseudocode
• Read puzzle data
• Iterate until all done

– Check possible unique value(s) in a square
– IF unique_square THEN update puzzle_data
– ELSE check unique value(s) in a box

• IF unique_box THEN update puzzle_data
• ELSE check unique value(s) in a row_column_box

– IF unique_row_column THEN update puzzle_data
– ELSE check unique value(s) in a column_row_box
– IF unique_column_row THEN update puzzle_data
– ELSE check unique value(s) in a column

• IF unique_column THEN update puzzle_data
• ELSE check unique value(s) in a row
• IF unique_row THEN update puzzle_data
• ELSE abort program
• ENDIF
• ENDIF

– ENDIF
– ENDIF

• ENDIF
– ENDIF

• END iteration



SUMMARY

• This is just a warm up
• May be in future session, if somebody can come out with a 

better solution or logic
• Contact – loxenham@au1.ibm.com



The Age 5-Way Puzzle


