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Codebook   
  



Codebook  Additive book 
  168

35 64 97 50 77 83 19 70 65 92 80 41

56 86525 59794 32265 08721 77747 89646 08961 74287 44623 90851 55394 54330

82 63198 09068 59878 37751 01138 74273 44192 92006 12605 82010 57238 75927

40 72724 27833 17904 71001 63492 86531 31923 20299 55093 27751 63186 92086

95 54330 28894 80450 44570 67705 86319 24662 51618 45172 86582 16021 10741

24 74397 88526 61091 44295 03673 41630 37861 83122 94238 04579 63389 18055

06 41533 76632 12766 00038 28662 22407 22798 35885 55749 09056 01029 48561

31 60896 18432 93846 21732 73653 24408 80571 60318 41684 27174 42081 56048

54 63963 84748 07521 79122 96207 93780 34538 89199 37779 09235 25343 46622

16 87300 16491 90526 23039 03307 85018 91431 27965 71858 79261 31533 99972

99 30867 94691 93820 38391 50284 78935 19028 86926 77860 41659 78361 22528

04 82592 25246 06918 67415 70785 63695 69931 50394 45537 52570 76841 28518

13 07383 90671 54913 38288 56848 87120 00978 44750 96010 08092 95034 01837

34 35980 66131 32323 78865 10703 12492 71252 59050 03942 58436 48900 07124

52 94559 36966 12586 22128 56709 92124 35156 80905 27703 11340 77678 05730

67 11391 63984 22686 80030 17612 36617 81242 81531 19358 45833 85957 31533





 
 
 
 
United States Navy  Battleship(s)  Ten 
24396   31143  74412 



 
 
 
 
United States Navy  Battleship(s)  Ten 
24396   31143  74412 
86525   59794  32265 

168

35 64 97 50 77 83 19 70 65 92 80 41

56 86525 59794 32265 08721 77747 89646 08961 74287 44623 90851 55394 54330

82 63198 09068 59878 37751 01138 74273 44192 92006 12605 82010 57238 75927

40 72724 27833 17904 71001 63492 86531 31923 20299 55093 27751 63186 92086

95 54330 28894 80450 44570 67705 86319 24662 51618 45172 86582 16021 10741

24 74397 88526 61091 44295 03673 41630 37861 83122 94238 04579 63389 18055

06 41533 76632 12766 00038 28662 22407 22798 35885 55749 09056 01029 48561

31 60896 18432 93846 21732 73653 24408 80571 60318 41684 27174 42081 56048

54 63963 84748 07521 79122 96207 93780 34538 89199 37779 09235 25343 46622

16 87300 16491 90526 23039 03307 85018 91431 27965 71858 79261 31533 99972

99 30867 94691 93820 38391 50284 78935 19028 86926 77860 41659 78361 22528

04 82592 25246 06918 67415 70785 63695 69931 50394 45537 52570 76841 28518

13 07383 90671 54913 38288 56848 87120 00978 44750 96010 08092 95034 01837

34 35980 66131 32323 78865 10703 12492 71252 59050 03942 58436 48900 07124

52 94559 36966 12586 22128 56709 92124 35156 80905 27703 11340 77678 05730

67 11391 63984 22686 80030 17612 36617 81242 81531 19358 45833 85957 31533



 
 
 
 
United States Navy  Battleship(s)  Ten 
24396   31143  74412 
86525   59794  32265 

00811   80837  06677 

0 1 2 3 4 5 6 7 8 9
0 0 1 2 3 4 5 6 7 8 9
1 1 2 3 4 5 6 7 8 9 0
2 2 3 4 5 6 7 8 9 0 1
3 3 4 5 6 7 8 9 0 1 2
4 4 5 6 7 8 9 0 1 2 3
5 5 6 7 8 9 0 1 2 3 4
6 6 7 8 9 0 1 2 3 4 5
7 7 8 9 0 1 2 3 4 5 6
8 8 9 0 1 2 3 4 5 6 7
9 9 0 1 2 3 4 5 6 7 8



Use #3 
1 December 1943 -  
 Group 4 
 16856 

Group 5 
 35168 

2nd from last group 
 16856 

Last group 
 97168 

 

15 x 12 table of additives 
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  Group 4 
    03824 

  Group 5 
    03824 

  3rd from last group 
    03871 

  2nd from last group 
    03871 

 



N marbles numbered 1, 2, …, N 
n draws with replacement 
Probability of one marble being drawn at least m times 
Tables for N = 5, 6, 7, 8, 9, 10, and 100 



1 1 appearances of a number
k n kn

k m

n NP m k N N
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2 and 4 



  
038

0 8 9 5 6 3 74 2 1
30885 81591 13839 37280 19363 12642 60566 37552 36047 51556Odd

Even 74868 76901 10081 17212 82770 69607 83232 66848 60463 455677
51556 52067 18948 07784 24049 29890 03383 9Odd

Even 45567 13385 73727 08043 93921 57459 578822
9094 83897 20627

69981 88288 67833
84584 70893 01576 57728 78875 95116 35742 58476 19092 55974Odd

Even 63102 85004 69970 77002 52993 47898 90797 22391 54624 164826
78660 31457 90898 20881 93695 33744Odd

Even 28421 97662 55093 46090 612978
24863 90036 45897 89345

06505 41348 13203 85491 43716
41318 29697 80771 76675 79754 04369 41560 74567 22971Odd 36756

Even 13046 63899 98636 43901 57755 02334 32133 87623 05293 636584
83739 72782 96153 67800Odd

Even 12052 30252 87285 18541
51097 05766 78790 09349 65225 47851

0 19328 21253 11350 65082 31135 94391
59708 84738 14083 48814 82870 47103 56764 27719 07883 94844Odd

Even 92959 40472 25534 58177 74115 44500 45307 39175 54596 503139
64112 15788 487Odd

Even 47961 488483
30 81710 53694 88953 29736 72203 61245 52097

98515 82070 37999 37024 11112 24908 98181 87438
00461 32643 53241 27788 73551 38440 14590 21103 35100 98271Odd

Even 91694 31592 64130 54641 20867 81772 25971 61276 45679 765115
23038Odd

Even 547
57327 41442 98419 74259 85592 68028 72679 73031 88262

336 50636 27090 10712 11860 10729 04931 04744 70715 29493



 
 Born 1889 Alton, IN 
 Greencastle HS 1908 
 Hanover College 1912 and 

1914 
 Univ of Kentucky 1915 
 Cornell 1917 (Virgil 

Snyder/Felix Klein) 
 Joined Wells College, 

Aurora, NY 1918 



 
 Wells College, 1918 – 1954 
 Chair, 1920 - 1954 
 38 papers 
 Associate Secretary of 

AMS, 1937 – 1950 
 Wells College historian 
 Cayuga County Historian 



 
 
 

But, why T. R. Hollcroft? 



 
 
Born 1920, Lexington, KY 
“Prepared at Phillips 
 Exeter Academy” 
“Attended Harvard” 
 





 
Temple Rice Hollcroft, 70, a retired cryptanalyst with the 
National Security Agency who had lived in the 
Washington area since 1938 died … at his home in Silver 
Spring. 
 
Mr. Hollcroft, who was born in Lexington, KY., attended 
Harvard University and served in the Navy in World War 
II.  After the war, he joined a predecessor agency of the 
NSA.  He retired from the agency in 1984. 



T. R. Hollcroft: The probability of repetitions. 
 
The probability of repetitions is concerned with 
repetitions only and not with the particular numbers 
that are repeated.  For example, let one number be 
drawn at a time from ten and replaced after each draw.  
Eight may be drawn as follows: 4 3 7 6 4 7 6 7.  This set 
contains one triple and two double repetitions.  … This 
set is represented by (3221).   
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