
Modified Cantor Pairing Function

`x, ye 0 1 2 3 4 5 6 �
0 11 22 43 73 114 164 224 �
1 32 53 84 124 175 235 305 �
2 63 94 135 185 246 316 396 �
3 103 144 195 255 326 406 496 �
4 154 205 266 336 417 507 607 �
5 214 275 346 426 517 617 727 �
6 284 355 436 526 627 737 857 �
� � � � � � � �

Definition:

`x, ye =
x+y

Q
i=0

i + x + 1

Basic properties of the pairing function:

ØPA `x1, x2e = `y1, y2e � x1 = y1 , x2 = y2

ØPA x < `x, ye , y < `x, ye
ØPA x = 0 - §y§z x = `y, ze.

Ordering properties of the pairing function:

ØPA `x1, x2e B `y1, y2e � x1 + x2 < y1 + y2 - x1 + x2 = y1 + y2 , x1 B y1

ØPA `x1, x2e < `y1, y2e � x1 + x2 < y1 + y2 - x1 + x2 = y1 + y2 , x1 < y1.
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Modified Cantor pairing function and enumeration of binary trees



Catalan Pairing Function

`x, ye 0 1 2 3 4 5 6 �
0 11 22 43 53 94 104 114 �
1 32 63 144 154 375 385 395 �
2 73 164 425 435 1216 1226 1236 �
3 83 174 445 455 1266 1276 1286 �
4 184 465 1316 1326 3997 4007 4017 �
5 194 475 1336 1346 4047 4057 4067 �
6 204 485 1356 1366 4097 4107 4117 �
� � � � � � � �

Definition:

C(n) = 1
n + 1

�2n

n
�

σ(n) = Q
i<n

C(i)

SxSp = µn B x[x < σ(n + 1)]
Ro(x) = x � σ(SxSp)

`x, ye = σ(SxSp + SySp + 1) + Q
i<SxSp

C(i)C(SxSp + SySp � i) +Ro(x)C(SySp) +Ro(y)

Basic properties of the pairing function:

ØPA `x1, x2e = `y1, y2e � x1 = y1 , x2 = y2

ØPA x < `x, ye , y < `x, ye
ØPA x = 0 - §y§z x = `y, ze.

Ordering properties of the pairing function:

ØPA `x1, x2e B `y1, y2e � S`x1, x2eSp < S`y1, y2eSp - S`x1, x2eSp = S`y1, y2eSp ,
, (x1 < y1 - x1 = y1 , x2 B y2)

ØPA `x1, x2e < `y1, y2e � S`x1, x2eSp < S`y1, y2eSp - S`x1, x2eSp = S`y1, y2eSp ,
, (x1 < y1 - x1 = y1 , x2 < y2).



0r 1 = `0,0er
�� @@

2 = `0,1er
�� @@r
�� @@

3 = `1,0er
�� @@r

�� @@

4 = `0,2er
�� @@r
�� @@r
�� @@

5 = `0,3er
�� @@r
�� @@r

�� @@

6 = `1,1er
�� @@r

�� @@
r
��@@

7 = `2,0er
�� @@r

�� @@r
�� @@

8 = `3,0er
�� @@r

�� @@r
�� @@

9 = `0,4er
�� @@r
�� @@r
�� @@r
�� @@

10 = `0,5er
�� @@r
�� @@r
�� @@r

�� @@

11 = `0,6er
�� @@r
�� @@r

�� @@
r
��@@

12 = `0,7er
�� @@r
�� @@r

�� @@r
�� @@

13 = `0,8er
�� @@r
�� @@r

�� @@r
�� @@

14 = `1,2er
�� @@r

�� @@
r
��@@r
�� @@

15 = `1,3er
�� @@r

�� @@
r
�� @@r

�� @@

16 = `2,1er
�� @@r

�� @@r
�� @@

r
��@@

17 = `3,1er
�� @@r

�� @@r
��@@

r
��@@

18 = `4,0er
�� @@r

�� @@r
�� @@r
�� @@

19 = `5,0er
�� @@r

�� @@r
�� @@r

�� @@

20 = `6,0er
�� @@r

�� @@r
�� @@
r
��@@

21 = `7,0er
�� @@r

�� @@r
�� @@r
�� @@

22 = `8,0er
�� @@r

�� @@r
�� @@r

�� @@

Catalan pairing function and enumeration of binary trees


