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1. Introduction
The prime numbers are positive integers greater than 1 having only two positive divisors, which
are trivial divisors 1 and self. The list of primes
2,3,5,7,11,13, 17, -
extends infinitely. These prime numbers are special types of what are called k-PrimeFactors
numbers [6], with k = 1.

Definition (k-PrimeFactors Number) : For any integer k > 0, a positive integer having k number of
prime divisors, which need not be necessarily distinct, is called as k-PrimeFactors number.

k = 0 gives 0-PrimeFactors number. There is only one such number with 0 or no prime factors
which is the very first positive integer 1 itself.

k =1, as remarked earlier, gives usual prime numbers.

k = 2, gives 2-PrimeFactors numbers, the numbers having exactly 2 prime divisors. Like primes
[3] and its types [4] have been examined in detail, 2-PrimeFactors numbers are also dealt with for
their maximum [7] and minimum occurrences [6] as well as for maximum [9] and minimum
spacings [8] between them in increasing number ranges for blocks of different sizes. For
exhaustively probing higher ranges of numbers, less resource-demanding algorithms were used in
generation of primes [2] and those were implemented by using structured computer programming
languages like Java [5].

2. Digits in Units and Tens Places of 2-PrimeFactors Numbers

Worldwide, on majority, decimal number system with base 10 is used. It has 10 digits. Earlier,
digits in units place of 2-PrimeFactors numbers have been analysed [10]. There can be 102 = 100
digit combinations in units and tens places. The number of 2-PrimeFactors numbers till 10'? having
each of these digit combinations in these places is exhaustively calculated.
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Digit in Number of Digit in Number of
Units & Tens 2-PrimeFactors Units & Tens 2-PrimeFactors
Places Numbers < 10*2 Places Numbers < 10*
00 0 10 1
01 2,595,254,930 11 2,595,293,075
02 965,408,819 12 0
03 2,595,267,332 13 2,595,263,160
04 1 14 965,404,512
05 1,000,884,015 15 1,000,889,623
06 965,406,575 16 0
07 2,595,263,931 17 2,595,292 445
08 0 18 965,408,322
09 2,595,268,713 19 2,595,192,434
20 0 30 0
21 2,595,247,903 31 2,595,268,371
22 965,405,091 32 0
23 2,595,248,648 33 2,595,270,805
24 0 34 965,409,129
25 1 35 1,000,887,177
26 965,401,604 36 0
27 2,595,244,378 37 2,595,267,283
28 0 38 965,409,399
29 2,595,271,454 39 2,595,276,481
40 0 50 0
41 2,595,283,868 51 2,595,248,313
42 965,403,041 52 0
43 2,595,263,428 53 2,595,278,384
44 0 54 965,413,202
45 1,000,885,434 55 1,000,891,421
46 965,411,340 56 0
47 2,595,265,838 57 2,595,291,489
48 0 58 965,405,165
49 2,595,267,821 59 2,595,261,971
60 0 70 0
61 2,595,275,866 71 2,595,266,743
62 965,401,633 72 0
63 2,595,277,685 73 2,595,274,589
64 0 74 965,411,184
65 1,000,891,385 75 0
66 965,414,429 76 0
67 2,595,255,137 77 2,595,265,398
68 0 78 965,410,683
69 2,595,339,031 79 2,595,295,145
80 0 90 0
81 2,595,316,230 91 2,595,288,156
82 965,405,882 92 0
83 2,595,284,374 93 2,595,262,807
84 0 94 965,403,977
85 1,000,887,657 95 1,000,888,345
86 965,411,522 96 0
87 2,5695,261,747 97 2,595,234,217
88 0 98 965,390,631
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Digit in Number of Digit in Number of
Units & Tens 2-PrimeFactors Units & Tens 2-PrimeFactors
Places Numbers < 10*2 Places Numbers < 10*
89 2,595,250,677 99 2,595,275,721

These values compare with each other graphically as follows.

3,00,00,00,000

2-PrimeFactors Numbers < 10!2 with Different Digits in Units & Tens Places

2,50,00,00,000

2,00,00,00,000

1,50,00,00,000

1,00,00,00,000

50,00,00,000

Digit Combinations

3. Range-wise Digits in Units & Tens Places of 2-PrimeFactors Numbers
The previous figures were directly for range till 1 trillion. Now these values in gradually

increasing range are presented.
S Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 00 01 02 03 04
1 | <10t 0 0 0 0 1
2 | <10 0 0 0 0 1
3 | <108 0 4 4 5 1
4 | <10 0 42 34 42 1
5 | <10° 0 392 257 400 1
6 | <108 0 3,748 2,077 3,753 1
7 | <10’ 0 35,254 17,417 35,096 1
8 | <108 0 329,228 149,979 328,617 1
9 | <10° 0 3,083,936 1,317,463 3,082,703 1
10 | <10% 0 29,015,974 11,748,916 29,018,454 1
11 | <101 0| 273,958,332| 105,982,900 273,955,921 1
12 | <10%? 0| 2,595,254,930| 965,408,819| 2,595,267,332 1
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 05 06 07 08 09
1| <10! 0 1 0 0 1
2 | <10° 0 1 0 0 1
3 | <10° 4 4 3 0 3
4 | <10* 35 33 39 0 43
5 | <10° 281 254 404 0 410
6 | <10° 2,233 2,085 3,815 0 3,773
7 | <107 18,586 17,469 35,310 0 35,283
8 | <108 158,711 150,083 328,601 0 329,471
9 | <10° 1,384,697 1,318,233 3,082,748 0 3,083,630
10 | <10% 12,276,583 11,747,210 29,014,933 0 29,013,872
11 | <104 110,272,676 105,981,133 273,956,171 0| 273,945,031
12 | <10'? | 1,000,884,015| 965,406,575| 2,595,263,931 0| 2,595,268,713
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Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 10 11 12 13 14
1| <10 1 0 0 0 1
2 | <108 1 4 0 5 6
3 | <10* 1 41 0 45 37
4 | <10° 1 398 0 393 258
5 | <10° 1 3,767 0 3,785 2,077
6 | <10’ 1 35,092 0 35,245 17,408
7 | <108 1 329,063 0 328,587 150,051
8 | <10° 1 3,083,952 0 3,082,888 1,318,146
9 | <10 1 29,014,062 0 29,015,539 11,748,579
10 | <101 1| 273,956,316 0| 273,950,031 105,985,944
11 | <10%? 1| 2,595,293,075 0] 2,595,263,160| 965,404,512
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 15 16 17 18 19
1| <102 1 0 0 0 0
2 | <108 6 0 6 4 4
3 | <10* 38 0 46 35 35
4 | <10° 282 0 394 257 404
5 | <10° 2,256 0 3,749 2,072 3,724
6 | <10’ 18,640 0 35,216 17,379 35,191
7 | <108 158,867 0 328,988 149,879 329,006
8 | <10° 1,384,907 0 3,082,512 1,317,966 3,084,566
9 | <10 12,278,030 0 29,013,986 11,747,434 29,018,475
10 | <10% 110,275,162 0| 273,965,476| 105,984,665| 273,954,527
11 | <10*? | 1,000,889,623 0| 2,595,292,445| 965,408,322| 2,595,192,434
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 20 21 22 23 24
1| <102 0 1 1 0 0
2 | <10° 0 6 5 5 0
3 | <10* 0 36 33 34 0
4 | <10° 0 392 251 392 0
5 | <10° 0 3,815 2,071 3,732 0
6 | <10’ 0 35,160 17,390 35,173 0
7 | <108 0 329,026 150,086 329,133 0
8 | <10° 0 3,084,698 1,318,156 3,084,610 0
9 | <10% 0 29,020,691 11,746,971 29,012,125 0
10 | <10% 0| 273,949,120 105,980,023 273,956,284 0
11 | <10% 0| 2,595,247,903| 965,405,091| 2,595,248,648 0
S Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 25 26 27 28 29
1| <102 1 1 0 0 0
2 | <10° 1 6 3 0 4
3 | <10* 1 34 49 0 36
4 | <10° 1 255 386 0 390
5 | <108 1 2,058 3,732 0 3,840
257 International Journal of Engineering, Science and Mathematics

http://www.ijesm.co.in, Email: ijesmj@gmail.com



http://www.ijesm.co.in/

ISSN: 2320-0294 L Impact Factor: 6.765

Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 25 26 27 28 29
6 | <10’ 1 17,452 35,156 0 35,317
7 | <108 1 150,255 329,020 0 328,884
8 | <10° 1 1,317,996 3,083,871 0 3,083,071
9 | <10% 1 11,748,117 29,015,756 0 29,014,537
10 | <101 1| 105,982,350, 273,958,375 0] 273,964,927
11 | <10%? 1] 965,401,604| 2,595,244,378 0] 2,595,271,454
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 30 31 32 33 34
1| <102 0 0 0 1 1
2 | <108 0 2 0 5 6
3 | <10* 0 41 0 41 35
4 | <10° 0 391 0 401 249
5 | <106 0 3,762 0 3,749 2,057
6 | <10’ 0 35,210 0 35,312 17,445
7 | <108 0 329,119 0 328,860 150,124
8 | <10° 0 3,083,290 0 3,084,101 1,317,809
9 | <10% 0 29,013,264 0 29,013,593 11,748,479
10 | <10 0| 273,945,086 0| 273,950,537| 105,981,843
11 | <10%? 0] 2,595,268,371 0] 2,595,270,805| 965,409,129
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 35 36 37 38 39
1| <102 1 0 0 1 1
2 | <10° 6 0 4 3 3
3 | <10* 41 0 39 31 41
4 | <10° 287 0 391 259 386
5 | <10° 2,247 0 3,728 2,079 3,744
6 | <10’ 18,630 0 35,144 17,475 35,049
7 | <108 158,820 0 329,148 149,959 329,405
8 | <10° 1,385,049 0 3,085,228 1,317,557 3,084,371
9 | <10% 12,277,855 0 29,014,673 11,747,674 29,012,034
10 | <10 110,277,876 0| 273,945,060] 105,982,454| 273,956,124
11 | <10'? | 1,000,887,177 0| 2,595,267,283| 965,409,399| 2,595,276,481
S Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 40 41 42 43 44
1| <102 0 0 0 0 0
2 | <10° 0 3 3 4 0
3 | <10* 0 47 34 39 0
4 | <10° 0 421 252 403 0
5 | <108 0 3,782 2,083 3,774 0
6 | <10’ 0 35,176 17,425 35,152 0
7 | <108 0 329,026 150,036 328,930 0
8 | <10° 0 3,084,289 1,317,666 3,084,149 0
9 | <10% 0 29,015,705 11,747,055 29,012,291 0
10 | <101 0| 273,954,524| 105,982,856| 273,952,444 0
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Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 40 41 42 43 44
11 | <10%? 0| 2,595,283,868| 965,403,041| 2,595,263,428 0
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 45 46 47 48 49
1| <102 0 1 0 0 1
2 | <108 4 5 2 0 6
3 | <10* 35 36 39 0 46
4 | <10° 274 256 406 0 413
5 | <10° 2,226 2,060 3,776 0 3,769
6 | <10’ 18,576 17,425 35,097 0 35,185
7 | <108 158,711 149,985 328,861 0 328,755
8 | <10° 1,384,158 1,318,122 3,084,132 0 3,084,927
9 | <10% 12,277,442 11,748,407 29,008,974 0 29,016,607
10 | <10% 110,273,732| 105,985,679| 273,939,392 0| 273,957,524
11 | <10 | 1,000,885,434| 965,411,340| 2,595,265,838 0| 2,595,267,821
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 50 51 52 53 54
1| <102 0 1 0 0 0
2 | <10° 0 5 0 4 3
3 | <10* 0 36 0 42 30
4 | <10° 0 392 0 399 254
5 | <10° 0 3,768 0 3,734 2,104
6 | <10’ 0 35,242 0 35,170 17,463
7 | <108 0 328,973 0 328,878 150,104
8 | <10° 0 3,083,937 0 3,083,430 1,317,800
9 | <10Y 0 29,015,522 0 29,014,323 11,747,201
10 | <10 0| 273,942,300 0| 273,958,437 105,983,931
11 | <10% 0| 2,595,248,313 0| 2,595,278,384| 965,413,202
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 55 56 57 58 59
1| <102 1 0 1 1 0
2 | <10° 6 0 1 6 4
3 | <10* 38 0 39 32 43
4 | <10° 282 0 404 252 395
5 | <108 2,245 0 3,776 2,060 3,755
6 | <10’ 18,602 0 35,150 17,401 35,357
7 | <108 158,876 0 328,837 150,047 328,724
8 | <10° 1,385,070 0 3,083,083 1,317,619 3,083,408
9 | <10% 12,278,307 0 29,014,640 11,747,500 29,015,989
10 | <10% 110,277,974 0| 273,947,528| 105,981,810/ 273,951,368
11 | <10'? | 1,000,891,421 0| 2,595,291,489| 965,405,165| 2,595,261,971
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Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 60 61 62 63 64
1| <10 0 0 1 0 0
2 | <10° 0 3 6 1 0
3 | <10* 0 44 32 43 0
4 | <10° 0 419 253 404 0
5 | <10° 0 3,765 2,070 3,744 0
6 | <10’ 0 35,182 17,397 35,175 0
7 | <108 0 328,925 150,164 328,448 0
8 | <10° 0 3,082,593 1,317,990 3,083,361 0
9 | <10 0 29,015,835 11,748,015 29,012,482 0
10 | <101 0| 273,956,266 105,982,593| 273,958,829 0
11 | <10%? 0| 2,595,275,866| 965,401,633| 2,595,277,685 0
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 65 66 67 68 69
1| <102 1 0 0 0 1
2 | <108 6 5 3 0 5
3 | <10* 40 36 39 0 45
4 | <10° 287 264 401 0 408
5 | <10° 2,261 2,093 3,813 0 3,785
6 | <10’ 18,616 17,412 35,074 0 35,028
7 | <108 158,877 150,023 328,624 0 328,662
8 | <10° 1,384,941 1,317,715 3,084,189 0 3,084,708
9 | <10 12,277,886 11,748,292 29,014,074 0 29,018,198
10 | <10% 110,278,192 105,983,546| 273,948,142 0| 273,955,331
11 | <10 | 1,000,891,385| 965,414,429| 2,595,255,137 0] 2,595,339,031
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 70 71 72 73 74
1| <102 0 0 0 0 1
2 | <10° 0 5 0 3 4
3 | <10* 0 47 0 39 32
4 | <10° 0 401 0 413 262
5 | <10° 0 3,704 0 3,780 2,086
6 | <10’ 0 35,218 0 35,130 17,452
7 | <108 0 328,620 0 329,369 150,082
8 | <10° 0 3,083,851 0 3,082,527 1,317,892
9 | <10 0 29,014,132 0 29,011,483 11,747,480
10 | <10% 0| 273,953,062 0| 273,958,119| 105,982,229
11 | <10% 0| 2,595,266,743 0| 2,595,274,589| 965,411,184
S Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 75 76 77 78 79
1| <102 0 0 1 0 0
2 | <10° 0 0 3 5 5
3 | <10* 0 0 40 34 43
4 | <10° 0 0 421 263 399
5 | <10° 0 0 3,766 2,087 3,786
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Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 75 76 77 78 79
6 | <10’ 0 0 35,086 17,347 35,188
7 | <108 0 0 328,544 149,994 328,749
8 | <10° 0 0 3,084,087 1,317,454 3,083,718
9 | <10% 0 0 29,015,999 11,747,596 29,012,580
10 | <101 0 0| 273,952,292| 105,981,742 273,951,307
11 | <10%? 0 0| 2,595,265,398| 965,410,683| 2,595,295,145
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
No. Range Places
' 80 81 82 83 84
1| <102 0 0 1 0 0
2 | <108 0 5 4 2 0
3 | <10* 0 39 30 40 0
4 | <10° 0 404 261 386 0
5 | <10° 0 3,810 2,085 3,740 0
6 | <10’ 0 35,342 17,433 35,126 0
7 | <108 0 328,714 150,075 328,996 0
8 | <10° 0 3,084,546 1,317,139 3,084,484 0
9 | <10% 0 29,012,310 11,746,914 29,015,932 0
10 | <10 0| 273,952,791| 105,980,143| 273,947,612 0
11 | <10%? 0| 2,595,316,230| 965,405,882| 2,595,284,374 0
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 85 86 87 88 89
1| <102 1 1 1 0 0
2 | <10° 6 4 4 0 7
3 | <10* 36 33 40 0 43
4 | <10° 282 261 390 0 396
5 | <10° 2,256 2,086 3,714 0 3,766
6 | <10’ 18,637 17,458 35,172 0 35,248
7 | <108 158,870 150,049 328,868 0 328,827
8 | <10° 1,385,023 1,317,680 3,083,051 0 3,084,101
9 | <10Y 12,277,748 11,747,147 29,017,890 0 29,017,209
10 | <10 110,277,289| 105,982,762 273,951,553 0| 273,953,440
11 | <10'? | 1,000,887,657| 965,411,522| 2,595,261,747 0| 2,595,250,677
S Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 90 91 92 93 94
1| <102 0 1 0 1 1
2 | <10° 0 5 0 6 5
3 | <10* 0 42 0 43 35
4 | <10° 0 407 0 390 265
5 | <108 0 3,722 0 3,744 2,079
6 | <10’ 0 34,918 0 34,991 17,410
7 | <108 0 328,497 0 328,638 150,033
8 | <10° 0 3,084,350 0 3,084,707 1,317,612
9 | <10% 0 29,016,905 0 29,016,403 11,747,929
10 | <101 0| 273,956,784 0| 273,956,295| 105,982,150
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S Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 90 91 92 93 94
11 | <10%? 0| 2,595,288,156 0] 2,595,262,807| 965,403,977
Sr Number of 2-PrimeFactors Numbers with Following Digits in Units & Tens
Nol Range Places
' 95 96 97 98 99
1| <102 1 0 0 0 0
2 | <108 6 0 3 5 4
3 | <10* 38 0 43 31 43
4 | <10° 285 0 373 248 415
5 | <108 2,258 0 3,766 2,067 3,759
6 | <107 18,644 0 35,120 17,453 35,144
7 | <108 158,873 0 329,013 150,124 328,884
8 | <10° 1,385,090 0 3,084,620 1,317,850 3,083,310
9 | <10 12,278,434 0 29,016,932 11,747,305 29,015,551
10 | <10% 110,273,813 0| 273,955,360 105,983,823| 273,951,031
11 | <10%? | 1,000,888,345 0| 2,595,234,217| 965,390,631| 2,595,275,721

4. Range-wise Lead Positions Digits in Units & Tens Places of 2-PrimeFactors Numbers
Using the values determined in earlier section, we have plotted lead positions in percentages of
each combination of digits in units and tens places of 2-PrimeFactors numbers.
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Lead Position of 04 in Units and Tens Places
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5. Patterns of Digits in Units & Tens Places of 2-PrimeFactors Numbers

Following patterns are observed in occurrences and quantitative dominance of digit
combinations in units and tens places.

The 29 digit combinations 00, 08, 12, 16, 20, 24, 28, 30, 32, 36, 40, 44, 48, 50, 52, 56, 60, 64,
68, 70, 72, 75, 76, 80, 84, 88, 90, 92, 96 never occur in units and tens places of 2-PrimeFactors
numbers. Irrespective of digits in higher places, all numbers with these digits in units and tens
places contain minimum 3 prime factors, viz., multiple 2’s, 5’s or combinations of 2, 5 and at times
3 and 7; and of course, other prime factors also for higher numbers. This is the reason why there
are no, and just cannot be, 2-PrimeFactors numbers with these digits in units and tens places even
in higher ranges than what we have considered.

The 3 combinations 04, 10, 25 occur only once, in fact, these are the numbers also with these
digits and there are no other. There are unique primes with digits 2 and 5 in units place and they are
their product combinations as 04 =2 x 2, 10 =2 x 5 and 25 =5 x 5 and hence their uniqueness.

Amongst other combinations, those with even digits in units places occur less frequently than
those with odd digits there.

Acknowledgement

The author cannot go ahead without a mention of rigorous use for several months of all
computers in Laboratory of the Department of Mathematics & Statistics of host institute Yeshwant
Mahavidyalaya, Nanded. Those computers have run Java programming language, NetBeans IDE

272 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email: ijesmj@gmail.com



http://www.ijesm.co.in/

ISSN: 2320-0294 L Impact Factor: 6.765

and Microsoft Excel software for getting this gigantic work accomplished. The development teams
of these software are also acknowledged.

The author extends his thanks to the anonymous referee(s) of this paper.

References

(1]

(2]

(3]
(4]

(5]
(6]

[7]

(8]

(9]

Benjamin Fine, Gerhard Rosenberger, “Number Theory: An Introduction via the Distribution
of Primes”, Birkhauser, 2007.

Neeraj Anant Pande, “Improved Prime Generating Algorithms by Skipping Composite
Divisors and Even Numbers (Other Than 2)”, Journal of Science and Arts, Year 15, No.2 (31),
135-142, 2015.

Neeraj Anant Pande, “Analysis of Primes Less Than a Trillion”, International Journal of
Computer Science & Engineering Technology, Vol. 6, No. 06, 332-341, 2015.

Neeraj Anant Pande, “Analysis of Twin Primes Less Than a Trillion”, Journal of Science and
Arts, Year 16, No.4 (37), 279-288, 2016.

Herbert Schildt, “Java : The Complete Reference, 7" Edition”, Tata Mc-Graw Hill, 2007.
Neeraj Anant Pande, “Low Density Distribution of 2-PrimeFactors Numbers till 1 Trillion”,
Journal of Research in Applied Mathematics, 2017, Vol. 3, Issue 8, 35-47, 2017.

Neeraj Anant Pande, “High Density Distribution of 2-PrimeFactors Numbers till 1 Trillion”,
American International Journal of Research in Formal, Applied & Natural Sciences,
Communicated, 2017.

Neeraj Anant Pande, “Minimum Spacings between 2-PrimeFactors Numbers till 1 Trillion”,
Journal of Journal of Computer and Mathematical Sciences, Accepted, 2017.

Neeraj Anant Pande, “Maximum Spacings between 2-PrimeFactors Numbers till 1 Trillion”,
Journal of International Journal of Mathematics Trends and Technology, Communicated,
2017.

[10] Neeraj Anant Pande, “Digits in Units Place of 2-PrimeFactors Numbers till 1 Trillion”,

Journal of International Journal of Mathematics And its Applications, Communicated, 2017.

273 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email: ijesmj@gmail.com



http://www.ijesm.co.in/

