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Let d be the sum of the digits of the in teger S, and S, + d = S ? , 
S? + d? = S^, . . . , S, + d, = S , , , ' w i t h e a c h S being reduced modulo 
100. Since the re a r e only 100 two-digit in tegers (with ini t ial z e ros 
being permi t ted) , this operat ion mus t eventually repea t one or m o r e 
in tegers with the product ion of one or m o r e c losu res of the s e r i e s into 
loopSo Indeed, the 100 in tegers fall into four groups of branched chains 
of 2, 11, 25 and 62 in tegers te rminat ing in loops of 1, 11, 13 and 20 
m e m b e r s , r espec t ive ly . The loops consis t of the in tegers between the 
a s t e r i s k s (**) in the following s e r i e s . 

(1) 86*00*00 

(2) #52 59 73 83 94 07 14 19 29 40 44*52 

(3) 2 0 2 2 2 6 3 4 4 1 4 6 56 67 8 0 ^ 8 | 0 4 0 8 1 6 2 3 2 8 

38 49 62 70 77 91 01*02 

64 74 85 98 
(4) 31 35 43 50 55 65 76 89) nZ1 ^ [ 15 21 

53 61 68 82 92 03 

1 85 98 ) 
1} 06 12 j 

24 30 33 39 51 57 69 84 9 6 \ n j 
42 48 60 66 78 93 05 10 j | 13*17 25 32 

37 47 58 71 79 95 09 18 27 36 45 54 63 72 
81 90 99*17. 

Thus al l the numbers can be generated from the eleven in tegers 
52, 20, 75, 64, 31, 53, 24, 42, 97 and 47. 

If the S's a r e reduced modulo 10, two groups a r e formed 
loop of one with one a t tachment , 5*0*0, and a loop of four with four 
a t t achments , ' J X Q, so that it takes five digits to genera te the set . 
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