Recurrence relations for all kinds of the Stirling numbers, "Stx" {x€ N : x>0}
St1(r; n+1, k) = St1(r; n, k-1) + St1(r; n, k) [ 1(n) + 2(r — 2)]

St2(r; n+1, k) = St2(r; n, k-1) + St2(r; n, k) [ 1(k) + 1(r — 1)]

St3(r; n+1, k) = St3(r; n, k-1) + St3(r; n, k) [ 1(n + k) + 2(r — 1)]

St4(r; n+1, k) = St4(r; n, k-1) + St4(r; n, k) [ 2(n + k) + 4r — 1)]

St5(r; n+1, k) = St5(r; n, k-1) + St5(r; n, k) [ 4(n + k) + 8(r — 1)]

St6(r; n+1, k) = St6(r; n, k-1) + St6(r; n, k) [ 8(n + k) + 16(r — 1)]

General formula for Stirling and r-Stirling numbers “x”, greater than or Equal to “3” : x >3
Example 1:

Determining the value of “St5(r; n+1, k) = St5(1; 5+1, 3)” in the table of Stirling numbers of the fifth kind.

Stirling numbers” kind, Stx =5 : Restrictedvalue,r=1 : n=5 : k=3

St5(r; n+1, k) = St5(r; n, k-1) + St5(r; n, K) [ 4(n + k) + 8(r — 1)]
St5(1; 5+1,3) = St5(1; 5, 3-1) + St5(1; 5, 3)[ 45 + 3) + 8(1 — 1)]
76800 = 15360 +1920 [4(5+ 3) + 8 — 1)]

76800= 15360+ 1920[4(5 + 3) + 8(1 — 1)]

n\k 1 2 3 4 5 6

e ————————————— === r = 1
1 1 Table of St5

2 E 1

3 9¢ 24 1

4 1531 57¢ 4¢ 1

o

3072 15361 192 8( 1

6 73728 46080 |768a 4801 12( 1




Example 2:

Determining the value of “St5(r; n+1, k) = St5(3; 5+1, 3)” in the table of Stirling numbers of the fifth kind.

Stirling numbers™ kind, Stx=5 : Restrictedvalue,r=3 : n=5 : k=3

St5(r; n+1, k) = St5(r; n, k-1) + St5(r; n, k) [ 4(n + k) + 8(r —1)]
St5(3; 5+1,3) = St5(3; 5, 3-1) + St5(3; 5, 3)[ 4(5 + 3) + 8(3 — 1)]

460800= 129024+ 6912[4(5 + 3) + 8(3 — 1)]

n\k 1 2 3 4 5 €
1 1 Table of r-St5

2 [2¢ 1

3 67: 5¢ 1

4 2150 268! 9¢ 1

5 77414 12902 691. 14« 1

6 309657€ 645120 |46080 1440 20( 1

Example 3:

Determining the value of “St3(r; n+1, k) = St5(1; 4+1, 3)” in the table of Stirling numbers of the third kind
or Lah numbers .

Stirling numbers” kind, Stx =3 : Restrictedvalue,r=1 : n=4 : k=3 : Lahnumber

St3(r; n+1, k) = St3(r; n, k-1) + St3(r; n, k) [ 1(n + K) + 2(r —1)]
St3(1; 4+1,3) = St3(1; 4, 3-1) + St3(1; 4, 3)[ 1(4 + 3) + 2(1 — 1)]

120 =36 +12 [1(4+3) +2(1-1)]

120= 36+ 12[1(4 + 3) + 2:(1 — 1)]



I___“l ________ Table of St3 =Iah triangle =
2 2 1

3 € 6 1

4 2¢ 3¢ 17 1

5 12( 24( [12( 20 1

6 72( 1801 1201 30( 3( 1
And table of r-lah nambers in case r = 2

n\k 1 2 3 4 5 €
============== r=2
1 1 Table of 2-St3 =2-lah triangle

2 4 1

3 2( 1C 1

4 12( 9( 1¢ 1

5 84( 84( [251 26 1

6 672! 8401 336! 56( 4( 1
F_o_r_e_x_al_rr:p:I;_t;;/;lue of n+1=5: k=3 : r=2

90+ 18[1(4 + 3) + 2(2 — 1)] =252
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