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REERER, ARASLZI T Row B Distinct FIMT, XIF 9 F4§ M Column & B HERE
pragma circom 2.0.0;

template NonEqual(){
signal input in@;
signal input inl;
signal inv;
inv <—— 1/ (in@ - inl);
invk(in@ - inl) === 1;

// all elements are unique in the array.
template Distinct(n) {
signal input in[n];
component nonEqualln][n];
for(var i = 0; i < n; i++){
for(var j = 0; j < i; j++){
nonEqual[il [j]1 = NonEqual();
nonEquallil [j1.in@ <== in[il;
nonEquallil [j].inl <== in[j];

// Enforce that @0 <= in < 16
template Bits4(){
signal input in;
signal bits[4];
var bitsum = 0;
for (var i = 0; i < 4; i++) { // FAMEHE in BWITHEM, BE bits B
bits[i] <—— (in >> i) & 1;
bits[i] * (bits[i]l - 1) === 0;
bitsum = bitsum + 2 %« i % bits[i];
}

bitsum === in;

// Enforce that 1 <= in <= 9
template OneToNine() {
signal input in;
component lowerBound = Bits4();
component upperBound = Bits4();
lowerBound.in <== in - 1;
upperBound.in <== in + 6;

template Sudoku(n) {
// solution is a 2D array: indices are (row_i, col_i)
signal input solution[n][n];
// puzzle is the same, but a zero indicates a blank
signal input puzzleln][n];

component distinct[nl; // SEFEBRAMEAE, ZEEBHIHPEEEX
component inRangel[nl[nl; // SEFEBRAMEA, ZEEBEHRHPEAEEX

for (var row_i = 0; row_i < n; row_i++) {
for (var col_i = 0; col_i < n; col_i++) {
// we could make this a component
// puzzle_cell x (puzzle_cell - solution_cell) = 0;
puzzlel[row_i] [col_il * (puzzlel[row_i] [col_i] - solution[row_i] [col_i]) === 0;
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for (var row_i = 0; row_i < n; row_i++) {
65 . . .
for (var col_i = 0; col_i < n; col_i++) {
66 . .
. if (row_i == 0) {
distinct[col il = (n);
68 }
32 inRange[row_i] [col_i] = (Ve
- inRange[row_il [col_i].in <== solution[row_i] [col_il;
- distinct[col_il.in[row_i] <== solution[row_il[col_il;
73 } ’
74 }
75
76 . .
component main {publiclpuzzlel} = (9);
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NonEqual

template (OR
signal input in@;
signal input inl;
signal inv;
inv <— 1/ (in@ - inl);
invk(in@ - inl) === 1;
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Distinct

template (n) {

signal input in[nl;

component nonEqualln][nl;

for(var i = 0; i < n; i++){

for(var j = 0; j < i; j++){

nonEqualli] [j] = ();
nonEquall[il [j].in@ <== in[i];
nonEquall[il[j].inl <== in[j];
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Bits4 & OneToNine

Bits4 RAILAG— #R 3879 4 AL, 4 A HFIRERIANBFEEER 0 ~ 15
Bits4 MEEMEARRST template OneToNine , RAGIRFIFFTEETE 1 ~ 9



lowerBound.in <== in - 1; R in <=0 FMHERT
upperBound.in <== in + 6; ¥R in >=10 FMBRT

template (ORt

signal input in;

signal bits[4];

var bitsum = 0;

for (var i = 0; i < 4; i++) {
bits[i] <— (in >> i) & 1;
bits[i] * (bits[i] - 1) === 0;
bitsum = bitsum + 2 %% i % bits[il;

}
bitsum === in;

}

template 0 A{
signal input in;
component lowerBound = (0);
component upperBound = 03
lowerBound.in <== in - 1;
upperBound.in <== in + 6;

}
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Sudoku (EiZ48)
template (n) {
signal input solution([n][n];
signal input puzzleln][n];
component distinct[nl;
component inRangel[n][n];
for (var row_i = 0; row_i < n; row_i++) {
for (var col_i = @0; col_i < n; col_i++) {
puzzle[row_il [col_i] * (puzzlel[row_i] [col_il - solution[row_i] [col_il) === 0;

for (var row_i = 0; row_i < n; row_i++) {
for (var col_i = 0; col_i < n; col_i++) {

if (row_i == 0) {
distinctlcol il = (n);
¥
inRangelrow_i] [col_il = ();

inRangel[row_il [col_il.in <== solution[row_il[col_il;
distinct[col_il.in[row_i] <== solution[row_i][col_il;
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input

"solution":

[
[ti+,"o","4","8","6","5",""2","3","7"1],
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["e","7","8","5","3","1","4","2","9"],
["4","5","3","g", 2", ", e, " 7", "1"],
["3!,m8","9", 6", 5M, "4, T, 1, 2" ],
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"puzzle":

[
["eo","0","0","8","6","0","2","3","0"],
[7v,"e","s","0","o","0","9","0","8"],
["o","6","0@","3","0","7","0@","4","0"],
["o","2","0","7","0@","8","0","5","0"],
["e","7","8","5","0","@","0@","0","0"],
["4","0","0","9"," 0", "6","0","7","0"],
["3","eo","9o","0","5","","7","0","2"],
["o","4","0","1","0","9"," 0" ,"8","0"],
["s5","eo","7","0","8","@","0","9","4"]

Rust version



