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Number Placement Game
9x9 Grid (9 Rows, 9 Columns)
3x3 Sub-boxes

Each row, column, sub-box
contains number 1-9

Given at least 17 numbers
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VALID
SUDOKWU

leetcode.com
Difficulty: Medium




PROBLEM
OVERVIEW




VALID SUDOKU

Determine if a 9 x 9 Sudoku board is valid.
Only the filled cells need to be validated according to the following:

RULES:

1) EACH ROW MUST CONTAIN THE DIGITS 1-9 WITHOUT REPETITION.

2) EACH COLUMN MUST CONTAIN THE DIGITS 1-9 WITHOUT REPETITION.
3) EACH OF THE NINE 3 X 3 SUB-BOXES OF THE GRID MUST CONTAIN THE
DIGITS 1-9 WITHOUT REPETITION.




40"

RULES:

1) Each row must contain the digits 1-9 without repetition.
2) Each column must contain the digits 1-9 without repetition.
3) Each of the nine 3 x 3 sub-boxes of the grid must contain the digits 1-9

without repetition. '

Each Row Each Column Each Sub-box







VALID SUDOKU

Determine if a 9 x 9 Sudoku board is valid.
Only the filled cells need to be validated according to the following:

RULES:

1) EACH ROW MUST CONTAIN THE DIGITS 1-9 WITHOUT REPETITION.

2) EACH COLUMN MUST CONTAIN THE DIGITS 1-9 WITHOUT REPETITION.
3) EACH OF THE NINE 3 X 3 SUB-BOXES OF THE GRID MUST CONTAIN THE

DIGITS 1-9 WITHOUT REPETITION.

Note:
« A Sudoku board (partially filled) could be valid but is not necessarily solvable.

« Only the filled cells need to be validated according to the mentioned rules.




INPUT/OUTPUT

Input

2-dimensional array

indicating the sudoku
board

Constraints:
* board.length == 9
» board[i].length == 9

» board[i][j] is a digit1-9 or .

o . means empty

Output

. true

. false
(whether the input
sudoku is valid or not)




SAMPLE |

Constraints:
* board.length == 9
» board[i].length == 9
- board|[i][j] is adigit1-9 or".
o . means empty




SAMPLE |




SAMPLE 2

Output

false
(invalid)

Constraints:
* board.length == 9
» board[i].length == 9
- board|[i][j] is adigit1-9 or".
o . means empty




SAMPLE 2




SOLUTION

!



PARAMETERS

class Solution {
public boolean isValidSudoku(char[][] board) j

char| ][] board



Approach

BRUTE
FORCE

IDEA IS TAKEN FROM:

Shivam Slingn
leetcode.com: 2000shivame65




PROBLEM sEmEEEEEs
ANALYSIS

] CHECK each ROW

?2 CHECK each COLUMN

3 CHECK each SUB-BOX




PROBLEM sEmEEEEEs
ANALYSIS

] CHECK each ROW

?2 CHECK each COLUMN

3 CHECK each SUB-BOX

NO REPETITION!




class Solution {
public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow new boolean[9][9];
boolean[ ][] checkCol = new boolean[9][%9];
1] 915

checkBox = new boolean[9][%9];

boolean]|

A p p ferele h for (int row = @; row < board.length; row++) {

for (int col = @; col < board.length; col++) {

B R U T E Fo RC E if (board[row][col] != ".") {

int num = board[row][col] - "1°7;

if (checkRow[num][row]) {

return false;
} checkRow[num][row] = true;

JAVA

if (checkCol[num][col]) {
return false;
} checkCol[num][col] = true;

int box = ({(row/3)*3) + (col/3);
if (checkBox[num][box]) {

return false;
} checkBox[num][box] = true;

@ REFERENCE: Shivam Slingn

2000shivam659, Leetcode.com




class Solution {
public boolean iEUElidEUdUHUEEhﬂP[][] bﬂaﬁdj {

AppquCh boolean] checkRow = new boolean[9][9];

1] °];
boolean[][] checkCol = new boolean[9][9];
111 91;

hDGlEEH[ checkBox = new bﬂDlEEﬂ[?][ 3

B R U I E F o R‘ E for (int row = @; row < board.length; row++) {
for (int col = 8; col < board.length; col++) {

if (board[row][col] != ".") {

int num = board[row][col] - "1°7;

@ REFERENCE: Shivam Slingn

if (checkRow[num][row]) {
return false;

} checkRow[num][row] = true;

2000shivam659, Leetcode.com

if (checkCol[num][col]) {
return false;
} checkCol[num][col] = true;

FIELDS

checkRow: boolean|
checkCol: boolean|[]|
checkBox: boolean|]]
row:int

col: int

num: int

box: int

int box = ((row/3)*3) + (col/3);

it (checkBox[num][box]) {
return false;
} checkBox[num][box] = true;




class Solution {

public boolean isValidSudoku(char[][] board) {
hDGlEEH[][] EhECHHGw = Naw bﬂmleaﬂ[ﬁ][ﬁ]j
boolean[ ][] checkCol new boolean[9][9];
boolean[ ][] checkBox new boolean[9][9];

; row < board.length; row++) {

col < board.length; col++) {

for (int row =

5
for (int col = @;

if (board[row][col] != ".") {

L
int num = board[row][col] - "1°7;

it (checkRow[num][row]) {
return false;

} checkRow[num][row] = true;

if (checkCol[num][col]) {
return false;
1

} checkCol[num][col] = true;
int box = ((row/3)*3) + (col/3);
@ IDEA REFERENCE:

it (checkBox[num][box]) {
return false;
I checkBox[num][box] = true;




2D ARRAYS

checkRow = new boolean[9][5

[
[
[

boolean] ]
boolean] ]
]

boolean|

] ]
] checkCol new boolean[9][9];
] ]

checkBox = new bﬂDlEEﬂ[?][g

DUTY
- Keeps the status of each
row/column/sub-box whether it has
already been checked or not
(duplicated)
 true = already checked
- false = not yet checked




2D ARRAYS

boolean]|

'

[ checkRow = new }_[.Hlpdﬂ[_.]

L

LN L I
'

101
boolean[ ][] checkCol W boolean[9]
101

boolean|

[] checkBox new boolean[9]

checkRow checkCol checkBox




2D ARRAYS

boolean]|

[

checkRow = new boolean[9][9

IT]
boolean[ ][] checkCol new beoolean[9][5
1]

boolean[ ][] checkBox new beoolean[9][5

number
in board

{.....}

index of
row/column/box



2D ARRAYS

boolean[ ][] checkRow = new booclean[9][5
boolean[ ][] checkCol new beoolean[9][5
boolean[ ][] checkBox new beoolean[9][5

(a]
-
<
(@)
@
=
o
L
o
=
=)
2

7
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F F F F F F F
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class Solution {

public boolean isValidSudoku(char[][] board) {
hDGlEEH[][] EhECHHGw = Naw bﬂmleaﬂ[ﬁ][ﬁ]j
DUTY tIIZHZI:l.EE‘JI'I[][] checkCol MNEw I':'CZII:I-:I_EEI'I[:_:]] ['i_-'_i*]_;
- Loop through the board boolean[ ][] 971;
° Access the numbers for (int row = @; row < board.length; row++) {
* Loop th-rough access for (int col = 8; col < board.length; col++) {
status's 2D arrays
o Access & Update the
boolean values

checkBox new boolean[9]]

if (board[row][col] != ".") {

L
int num = board[row][col] - "1°7;

if (checkRow[num][row]) {

return false;

} checkRow[num][row] = true;

if (checkCol[num][col]) {
return false;
1

} checkCol[num][col] = true;

int box = ((row/3)*3) + (col/3);
@ REFERENCE: Shivam Slingn

it (checkBox[num][box]) {
return false;
I checkBox[num][box] = true;




FOR-LOOPS

£

for (int row = @; row < board.length; row++)

for (int col = 8; col < board.length; col++) {

col col

F F| F F| F F
F F_  F F_ F_ F F F  F
ofij2fsfafsfeofr]s
4..............CCC.........} 4..........................}

Frow Frow

] jofofefo]n]-]o

o i Jo]afafsfefr]e




class Solution {

public boolean isValidSudoku(char[][] board) {
hDGlEEH[][] EhECHHGw = Naw bﬂmleaﬂ[ﬁ][ﬁ]j
boolean[ ][] checkCol new boolean[9][9];
boolean[ ][] checkBox new boolean[9][9];

; row < board.length; row++) {

col < board.length; col++) {

for (int row =

5
for (int col = @;

DUTY -, .
i I.:I =k |:.| k) CO 1 ! — 1 ] I .:I i
- Skip the empty cell 1t (beardlrow]col] )

int num = board[row][col] - "1°7;

if (checkRow[num][row]) {

return false;

} checkRow[num][row] = true;

if (checkCol[num][col]) {
return false;
1

} checkCol[num][col] = true;

int box = ((row/3)*3) + (col/3);
@ REFERENCE: Shivam Slingn
2000shivam659, Leetcode.com if (checkBox[num][box]) {
return false;
I checkBox[num][box] = true;




class Solution {

public boolean isValidSudoku(char[][] board) {

boolean] ]
boolean] ]
DUTY boolean] ]
Be the number value (1-9) in

board for

[
[
[

] checkRow = new boolean[9][9]
1 checkCol new boolean[9][9]
1 checkBox new boolean[9][9]

(int row = @; row < board.length; row++) {

col < board.length; col++) {

Convert char to int for (int col = 8;
Used to update: L Doy
o checkRow it (board[row][col] = ".") 1

© CEeCECB:OI int num = board[row][col] - "1°7;
o checkBox

as a 'col' index of boolean| ][]
(that they are already checked)

if (checkRow[num][row]) {
return false;

} checkRow[num][row] = true;

if (checkCol[num][col]) {
return false;

} checkCol[num][col] = true;

int box = ((row/3)*3) + (col/3);

@ REFERENCE: Shivam Slingn
2000shivam659, Leetcode.com if (checkBox[num][box]) {
return false;

I checkBox[num][box] = true;




num

int num = board[row][col] - "1°;

num's view

4 ] e 5 3 0 8 4

COL
ffodo]efefs]-]e
COL
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8 7 9
of i1 afsfslshe)r]s

*not actually updated

7 6 8
o1 Jofafafs]ef7]s




class Solution {

public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow = new boolean[9][9];
boolean[ ][] checkCol 1ew boolean[2][9];
1] 915

boolean[ ][] checkBox 12w boolean[9]]

for (int row = @; row <

DUTY for (int col = @;
- Find out if a particular i (board[row][col] 1= '.') {
number is duplicated in a ST
certain or not int num = board[row][col] - "1°7;
o If so, return False (invalid)
o true = adlready checked

o false = not yet checked -.
« Update checkRow

} checkRow[num][row] = true;

board.length; row++) {

col < board.length; col++) {

if (checkRow[num][row]) {

return false;

if (checkCol[num][col]) {
return false;

b} checkCol[num][col]

int box = ((row/3)*3)

@ REFERENCE: Shivam Slingn

it (checkBox[num][box])
return false;

b checkBox[num] [box]




class Solution {

public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow = new boolean[9][9];
boolean[ ][] checkCol 1ew boolean[2][9];
boolean[ ][] checkBox 12w boolean[9][9];

for (int row = @; row <

DUTY for (int col = @;
- Find out if a particular i (board[row][col] 1= '.') {
number is duplicated in a ST
certain or not int num = board[row][col] - "1°7;
o If so, return False (invalid)
o true = adlready checked

o false = not yet checked -.
« Update checkCol

} checkRow[num][row] = true;

board.length; row++) {

col < board.length; col++) {

if (checkRow[num][row]) {

return false;

if (checkCol[num][col]) {
return false;

b} checkCol[num][col]

int box = ((row/3)*3)

@ REFERENCE: Shivam Slingn

2000shivam659, Leetcode.com it (checkBox[num][box])
return false;

b checkBox[num] [box]




class Solution {

public boolean isValidSudoku(char[][] board) {
hDGlEEH[][] EhECHHGw = Naw bﬂmleaﬂ[ﬁ][ﬁ]j
boolean[ ][] checkCol new boolean[9][9];
boolean[ ][] checkBox new boolean[9][9];

; row < board.length; row++) {

col < board.length; col++) {

for (int row =

5
for (int col = @;

if (board[row][col] != ".") {

DUTY int num = board[row][col] - "1°7;
« Be the index of numbers in each if (checkRow[num][row]) {
sub-box return false;

} checkRow[num][row] = true;

if (checkCol[num][col]) {
return false;
1

} checkCol[num][col] = true;

int box = ((row/3)*3) + (col/3);
@ REFERENCE: Shivam Slingn
2000shivam659, Leetcode.com if (checkBox[num][box]) {
return false;
I checkBox[num][box] = true;




int box =

box's view

4 ] e 5 7 7 7 8
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*not actually updated




box's view

EXAMPLE
s row =4
e col=3

* box

+ = ((row/3)*3) + (col/3)
- =((4/3)*3) + (3/3)

« = (1*3) +1

4

COL
fofofefedn]- o

7 8 8
Dl ooonn

*not actually updated




class Solution {

public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow = new boolean[9][9];
boolean[ ][] checkCol 1ew boolean[2][9];
boolean[ ][] checkBox 12w boolean[9][9];

for (int row = @; row <

DUTY for (int col = @;
- Find out if a particular i (board[row][col] 1= '.') {
number is duplicated in a ST
certain or not int num = board[row][col] - "1°7;
o If so, return False (invalid)
o true = adlready checked

o false = not yet checked -.
« Update checkCol

} checkRow[num][row] = true;

board.length; row++) {

col < board.length; col++) {

if (checkRow[num][row]) {

return false;

if (checkCol[num][col]) {
return false;

b} checkCol[num][col]

int box = ((row/3)*3)

@ REFERENCE: Shivam Slingn

it (checkBox[num][box])
return false;

b checkBox[num] [box]




class Solution {
public boolean isValidSudokp(char[][] board)|{

boolean[ ][] checkRow new boolean[9]]
boolean[ ][] checkCol new boolean[9]]
boolean[ ][] checkBox new boolean[9]]

Y,
AJ
C
—
T

ad

for (int row = @; row < board.length; row++) {
for (int col = 8; col < board.length; col++) {

if (board[row][col] != ".") {

int num = board[row][col]

EXAMPLE it (checkRow[num][row]) {
ITERATION 1 rerurn Telze;

} checkRow[num][row] = tru
« row=20

e col=0 if (checkCol[num][col]) {
return false;
} checkCol[num][col] = true;

int box = ((row/3)#3) + (col/3);
if (checkBox[num][box]) {

return false;
} checkBox[num][box] = true;

}

L1 l-1 -1
HEDEEEROED
HEEEEEEOEE
HOEEGEESE
-1 11 1-1 1-1
HOEEOEEGOR
HEEDEEEEEE
SECOEEROER O
elo] Joq-]-1 1 ]

¥

return true;

REFERENCE:




class Solution {
public boolean isValidSudoku(char[][] board)

boolean[ ][] checkRow =W boolean[9][S
m boolean[][] checkCol ew boolean[9][%S
1[]

Approach

- E

=B

LEd LED LED
e e

boolean]| checkBox = new boolean[9][%

o

for (int row = ©; row < board.length; row++) {
for (int col = 8; col < board.length; col++) {

it (board[row][col] !=

int num = board[row][col]

EXAMPLE if (checkRow[num][row]) {
ITERATION 1 _return false;

} checkRow[num][row] = true;

checkRow checkCol checkBox

c row=20
e« col=0 if (checkCol[num][col]) {

return talse;

b} checkCol[num][col]

int box = ({row/3)*3)

M m M mM m m M m m
m mM mM m m m m m m
m mM mM mM m m m m M
M m M mM m m M m m
m M mM m m m m m m
m mM mM mM m m M m M7
m mM mM mM mM m M m M
m mM mM m m m m m MM

g
.
F
.
.
F
.
.
F

m mM mM mM m m mM M ™
mM mM m m m m m m m
m mM mM m m m m m MM
mM mM m m m m m m m
m m mM mM m m m m m
m mM M m m m m M m
m mM m m m m m m m
m mM m m m m m m m
m mM mM m m m m m m
mM m m mM m m m m m
mM mM m mM m m m m m
m M M m m m m m m
mM mM m mM m m m m m
mM m m mM m m m m m
m M M m m m m m m
mM m m mM m m m m m
mM m m mM m m m m m
m mM M m m m m m m

it (checkBox[num][box
return false;

} checkBox[num][box]




Approach

BRUTE FORCE

4 1 & 5

K2

8 7 9
ol dad:qe0=0e]7]s

class Solution {
public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow new boolean[9]]
boolean[ ][] checkCol new boolean[9]]
boolean[ ][] checkBox new boolean[9]]

for (int row = ©; row < board.length; row++) {
for (int col = 8; col < board.length; col++)

if (board[row][col] != ".") {

int num = board[row][col]

EXAMPLE if (checkRow[num][row]) {
ITERATION 1

« row=0
e col=0 if (checkCol[num][col]) {

return false;
} checkCol[num][col] = true;

return false;
} checkRow[num][row] = tru

int box = ({(row/3)*3) + (col/3);

if (checkBox[num][box]) {
return false;
} checkBox[num][box] = true;

h
h

return true;




Approach

BRUTE FORCE

3 0 8 4

7

7 6 8
DlBilnooonn

num’s view

class Solution {
public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow new boolean[9]]
boolean[ ][] checkCol new boolean[9]]
boolean[ ][] checkBox new boolean[9]]

for (int row = @; row < board.length; row++) {

for (int col = 8; col < board.length; col++) {

if (board[row][col] != ".") {

int num = board[row][col]

EXAMPLE if (checkRow[num][row]) {
ITERATION 1

« row=0
e col=0 if (checkCol[num][col]) {

return false;
} checkCol[num][col] = true;

return false;
} checkRow[num][row] = tru

int box = ({(row/3)*3) + (col/3);

if (checkBox[num][box]) {
return false;
} checkBox[num][box] = true;

h
h

return true;




if (checkRow|num]|[row])

if (checkRow[num][row]) {

_ ITERATION 1
I C }'IEE|':: F.ow [ num r"'|j'r,':| = True, « row=0
« col=0

checkRow num = 4

NUMBER IN BOARD

3 0 8 4 F F F  F F F

F F_ fF F_  F| F|F
INDEX OF ROW

7 6 8
diBinoononn




if (checkRow|num]|[row])

[num][row]) {
false; ITERATION 1
I C }'IEE|':: F.ow [ num r"'|j'r,':| = True, « row=0
- col=0
checkRow num = 4

NUMBER IN BOARD

ORROOBoan
-

3 0 8 4

F F F F| F F|F

F. F  F F_ _F F_ F| F|F
Jangnononn
INDEX OF ROW

7 6 8
oEBaanoononn




if (checkRow|num]|row])

} checkRow[ num

3 0 8 4

7 6 8
DiBinoononn

[num][row]) {

row] = true; :

checkRow

NUMBER IN BOARD

ORROOBoan
-

F F F F| F F|F

F F_ _fF F_ F_ F F _ F  F
JiBEannonn
INDEX OF ROW




if (checkRow|num]|row])

if (checkRow[num][row]) {

return T
7 checkRow[num

board (num's view)

3 0 8 4

7 6 8
DiBinoononn

r"n:m'] = True, *

checkRow

BER IN BOARD

D

F ' F F F| F_ F|F
F F_ _fF F_ F_ F F _ F  F
JiBEannonn




if (checkCol[num]|col])

1 f (checkCol col]l) 4
H (checkto lnunlicotd) A ITERATION |
I checkCol[num r.-:lzrl] = tru: * row =0
« col=0
board (num's view) checkcCol num = 4

NUMBER IN BOARD

3 0 8 4 F F F_ F_ F F F

F F F F F F F
INDEX OF COLUMN

7 6 8
o1 fafafs)sfe]7]e




if (checkCol[num]|col])

1 f (checkCol col]l) 4
H (checkto lnunlicotd) A ITERATION |
I checkCol[num r.-:lzrl] = tru: * row =0
« col=0
board (num's view) checkcCol num = 4

NUMBER IN BOARD

3 0 8 4 F F_ F F F F

F F F F F F F
INDEX OF COLUMN

7 6 8
o1 fafafs)sfe]7]e




if (checkCol[num]|col])

1 f (checkCol col]l) 4
H (checkto lnunlicotd) A ITERATION |
I checkCol[num r.-:lzrl] = tru: * row =0
« col=0
board (num's view) checkcCol num = 4

NUMBER IN BOARD

3 0 8 4 F F_ F F F F

F F F F F F F

7 6 8
o1 fafafs)sfe]7]e




Approach

BRUTE FORCE

8 8 8 9

7

8 9 9
DERBENNnDnn

box’s view

class Solution {
public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow new boolean[9]]
boolean[ ][] checkCol new boolean[9]]
boolean[ ][] checkBox new boolean[9]]

for (int row = @; row < board.length; row++) {

for (int col = 8; col < board.length; col++) {

if (board[row][col] != ".") {

int num = board[row][col]

EXAMPLE if (checkRow[num][row]) {
ITERATION 1

« row=0
e col=0 if (checkCol[num][col]) {

return false;
} checkCol[num][col] = true;

return false;
} checkRow[num][row] = tru

int box = ({(row/3)*3) + (col/3);

if (checkBox[num][box]) {
return false;
} checkBox[num][box] = true;

h
h

return true;




Approach

BRUTE FORCE

box’s view

class Solution {
public boolean isValidSudoku(char[][] board) {

boolean[ ][] checkRow new boolean[9]]
boolean[ ][] checkCol new boolean[9]]
boolean[ ][] checkBox new boolean[9]]

for (int row = @; row < board.length; row++) {

for (int col = 8; col < board.length; col++) {

if (board[row][col] != ".") {

int num = board[row][col]

EXAMPLE if (checkRow[num][row]) {
ITERATION 1

« row=0
e col=0 if (checkCol[num][col]) {

return false;
} checkCol[num][col] = true;

return false;
} checkRow[num][row] = tru

int box = ({(row/3)*3) + (col/3);

if (checkBox[num][box]) {
return false;
} checkBox[num][box] = true;

h
h

return true;




if (checkBox|num][box])

1if (checkBox[num][box])

ITERATION 1

return false;
7 checkBox[num][box] “rue; * row=0
- col=0
board (num's view) checkBox num = 4

box =0

NUMBER IN BOARD

3 0 8 4

F F| F F| F F

F F_ fF F_  F| F|F
INDEX OF BOX

7 6 8
DiBinoononn




if (checkBox|num][box])

ITERATION 1

1if (checkBox[num][box])

return false;
7 checkBox[num][box] “rue; * row=0
- col=0
board (num's view) checkBox num = 4

box =0

NUMBER IN BOARD

3 0 8 4

F F| F F| F F

7 6 8
DiBinoononn

F F_ fF F_  F| F|F
INDEX OF BOX




SUBMISSION

Runtime Memory Language

1 ms 38.8 MB Java




SUBMISSION

Runtime Memory Language

38.86 ME java

4

Valid Sudoku

Submission Detail

507 / 507 test cases passed. Status: Accepted

Runtime: 1 ms

Memory Usage: 38.8 MB Submitted: 13 hours, 40 minutes ago




Other Alternatives:

 HASH TABLE
* DICTIONARY
+ elc.




CONCLUSION

.
)



Create Memory Space(s)
. to store Access Status
. Row, Column, Sub-box

Loop through the Board
Update the Status
return FALSE once found a duplicatinn

If not, return TRUE
‘0 0'




class Solution {
public boolean isValidSudoku(char[][] board)
Map<String, Integer> map = new HashMap<>();

Another Example

HASH TABLE

for(int 1=0; 1<9; i++)
for(int j=0; j<9; j++)
if(board[i][3] != ".") {

tring row board[1][]] + rOW
tring col = board[i][j] + " co
tFiﬂE box hOan[i][j] + " box "

map.put(row, map.
map.put(col, map.
map.put(box, map.

tOrDetault(row,
tOrDefault(cel,
tOrDefault(box,

REFERENCE: Shivam Slingn

m om0
m m M

if(map.get(row) > map.get(col)

return false:

¥

return true;

Runtime Memory

15 ms 399 MB




THE SAME LOGIC CAN BE

APPLIED IN DIFFERENT
ALTERNATIVES
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