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Abstract

The Miller-Rabin primality test requires at least one witness to determine if any odd integer n > 2 is prime
or not. This paper presents and explores the witnesses that lie the most in some range. When we consider
three or four witnesses, all the top 500 worst witnesses in our ranges contain a zero. Zero also tends to be
one of the worst witnesses when standing alone as a single witness or with another integer as two witnesses.
The full results can be found as ancillary files on arXiv and in this paper’s appendix. The code used, as well

as the full results, can be found on GitHub,

I. INTRODUCTION

He Miller-Rabin primality test was
I derived by Gary L. Miller and became a
probabilistic primality test with Michael

O. Rabin’s "Probabilistic algorithm for testing
primality” [1]].

In this algorithm, we take any odd integer
n > 2 and re-write n in the form 2°-d +1
(where s, d are positive integers and d is odd).

At this stage of the algorithm, we have to
call one or more witnesses. We take one of
those witnesses 2 where 0 < a < n and if any
one of the following hold, then 7 is said to be
a strong probable prime:

a=1 (mod n)

a??= -1 (mod n) [for some 0 < r < 5]

We'll be focusing on the first relation for the
remainder of this paper.

A property worth noting about the Miller-
Rabin primality test is that if any one of the
witnesses 1 does not hold true, then we can
say with certainty that the number n inputted
is composite, and if all witnesses 4 hold true,

then we can say that # is a strong probable
prime (with the accuracy depending on the
number of cycles k and the choice of witnesses

[al, le,a:;,...]).

II. CoODE AND SUPPORTING MULTIPLE
WITNESSES

Algorithm 1 Base Miller-Rabin primality test
(supports a custom witness) [2]]

n < Odd integer n > 2 to be tested.
k <= Number of cycles that determines the
accuracy of the test.
a < The custom witness.
do
Write n — 1 as 2° - d with d being odd by
factoring powers of two from n — 1.
repeat k times - (1):
x < a? (mod n)
if x =1or x =n — 1 then do next (1)
repeat s — 1 times:
x < x> (mod n)
if x = 1 then return composite
else if x = n — 1 then do next (1)
return composite
return probably prime
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To support multiple witnesses, we can loop
through all inputted witnesses [a1,ap,43,...],
take a1, input it into the base Miller-Rabin
primality test that supports a custom witness,
store the result and repeat this process for the
next witness a4, and so forth till we reach the
end of the list [a7, a0, a3, ...].

With these results, we can use the property
we noted earlier and return composite if
any one of the results returns composite
and probably prime if all results return
probably prime.

Note that for the following pseudo code and
for the results, the number of cycles k used in
the base Miller-Rabin primality test function is
ten.

Algorithm 2 Supporting multiple witnesses in
the Miller-Rabin primality test [3]

n < Odd integer n > 2 to be tested.
[a1,a2,a3,...] < The array of custom wit-
nesses.
Using a predefined base Miller-Rabin primal-
ity test function.
do

Define an array called results.

for a in [ay,a,a3):

results <— Result of base Miller-Rabin

primality test function with custom witness
a.

if composite in results then
return composite
return probably prime

III. ANALYSING THE RESULTS

i. Single witness

For the single witness results, we can see that
one is the worst liar for 0 < n < 99 and
zero is the worst liar for the remaining ranges.

We can also observe that even numbers and
composite numbers tend to be some of the

worst witnesses (see below pie charts).

Figure 1: Distribution of top 100 worst witnesses on
primality (0 < n < 999)

Figure 2: Distribution of top 100 worst witnesses on
parity (0 < n < 999)

ii. Multiple witnesses

For this paper, we analyzed two, three and
four witnesses using the itertools library for
Python 3 [4]. However, due to computational
limitations, the results are quite predictable
and repetitive. Thus, we are analyzing the
two, three and four witnesses results together.
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In general, zero is always present at least
once in all the top 500 results for three and
four witnesses, it also occurs quite heavily
in the two witnesses results. This is due to
zero being coupled with every other possible
witness in the given range.

IV. CONCLUSIONS AND
ACKNOWLEDGEMENTS

This concludes our research on the worst
witnesses in the Miller-Rabin primality
test.  Further research may return more
exhaustive results and we encourage others
with more computational power to find
out more results in other ranges, possibly
in more groups of witnesses (five, six, or more).

This research was inspired by Number-
phile’s video, "Witness Numbers (and the truth-
ful 1,662,803)" featuring Matt Parker and Brady
Haran [5]. This paper was reviewed by De-
vang Jhabakh Jai and Rikhav Shah, an under-
graduate and graduate student respectively
at the University of California, Berkeley and
endorsed by Raghavendra N. Bhat, who re-
cently graduated from the University of Illinois
Urbana-Champaign.

V. APPENDIX

i. Single witness

Table 1: Single witness results (0 < n < 99, top

99) [3I
Witness Number of lies
(0 <n<99)
K E |
[ E |
K E |

Continued on next page

Table 1: Single witness results (0 < n < 99, top
99) [3] (Continued)

a1

’76
| 82
| 38
| 62
| 68
|79
18
| 22
| 26
| 29
| 31
| 34
| 43
44
| 46
| 47
| 53
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| 64
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| 69
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| 86
| 89
91
|92
| 94
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Table 1: Single witness results (0 < n < 99, top Table 2: Single witness results (0 < n < 999,

99) [3l (Continued) top 99) [3l (Continued)

4 0 | | 307 | 14 |
E 0 ez [ 14 |
6 0 | | 557 | 14 |
15 0 | | 584 | 14 |
21 0 | | 638 | 14 |
25 I | | 734 | 14 |
|27 0 | | 526 | 13 |
| 35 0 | | 562 13 |
e 0 | [ 566 13 |
| 45 0 | | 568 | 13 |
60 0 |76 13 |
| 63 E | | 818 13 |
| 874 13 |
; 904 } 13 }

Table 2: Single witness results (0 < n < 999, [ 976 13
Wit sstop o Number of lies ’ 0 ‘ 2 ‘
(olgni < 999) ; 274 } 12 }
; 676 ; 18 } | 316 E |
| 901 | 18 | 373 E |
EZ (17 | 419 E |
| ou | 16 | | 460 E |
| 766 15 | 571 E |
| 824 |15 | | 606 E |
[ 900 15 | | 631 E |
| 946 |15 | 674 E |
[ 989 15 | | 694 E |
| 293 | 14 | 704 E |

Continued on next page Continued on next page
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Table 2: Single witness results (0 < n < 999, Table 2: Single witness results (0 < n < 999,

top 99) [3 (Continued) top 99) [3l (Continued)
| 712 |12 mEr |1 |
| 736 | 12 E |1 |
| 782 |12 || 538 |1 |
| 898 | 12 || e26 |1 |
| 899 |12 || e28 |1 |
| 926 | 12 e |1 |
| 932 | 12 S |11 |
] 974 ] 12 ‘ ] 652 \ 11 ‘
| 991 | 12 || 664 |1 |
| 995 |12 e |1 |
| 68 |1 |78t |1 |
| 149 K s |1 |
157 |1 || 803 |1 |
191 |1 || 809 |1 |
| 230 I || 820 |1 |
| 242 |1 ez |1 |
| 268 I s |1 |
| 302 1 || 854 |1 |
| 362 |1 || 862 |1 |
| 386 ! R |1 |
| 398 K |82 |1 |
| 411 1 | |99 |1 |
] 426 ] 11 ‘ ] 998 \ 11 ‘
| 451 |1 || 166 | 10 |
| 467 K 209 | 10 |
| 482 & R | 10 |
| 494 K E: | 10 |
| 501 |1 || 226 | 10 |
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Table 2: Single witness results (0 < n < 999, Table 3: Single witness results (0 < n < 4999,

top 99) [3 (Continued) top 99) [3l (Continued)

| 244 | 10 RET | 30 |
| 295 | 10 || 4726 | 30 |
| 314 | 10 EREEE | 30 |
| 352 | 10 |2 | 29 |
| 1576 | 29 |
; 1607 } 29 }

Table 3: Single witness results (0 < n < 4999, [ 2393 29
Witnesstop o Number of lies ; =% } > }

(0 < n < 4999) 2834 2
0 | 665 | | 3446 E |
| 4096 [ 70 | | 3466 E |
| 256 | 39 | | 4094 E |
| 4624 | 36 | EZ E |
| 4724 | 36 | | 54 E |
| 1432 | 33 | | 1303 | 28 |
| 2474 | 33 | 1816 E |
| 4117 | 33 | 1844 [ 28 |
1952 [ 33 | 2116 E |
] 1296 ] 32 ‘ ’ 2789 ‘ 2 ‘
| 1451 | 32 | ’ 2971 ‘ 28 ‘
| 1918 | 32 | | 3149 E |
[ 4562 E | | 3976 E |
| 3464 | 31 | | 3536 E |
| 4124 | 31 | | 3674 | 28 |
| 4852 | 31 | | 4330 E |
[ 4951 31 | oot E |
| 2414 | 30 | | 1156 Ei |
| 3194 E | | 1207 Ei |

. Conti d t
Continued on next page ontintied on hext page
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Table 3: Single witness results (0 < n < 4999, Table 3: Single witness results (0 < n < 4999,

top 99) [3 (Continued) top 99) [3l (Continued)

| 1979 | 27 Rz | 26 |
| 2382 | 27 || 2458 | 26 |
| 2729 | 27 || 2536 | 26 |
| 2792 | 27 || 2806 | 26 |
| 3044 | 27 || 3526 | 26 |
| 3106 | 27 EREG! | 26 |
| 3136 | 27 || 3826 | 26 |
] 3254 ] 27 ‘ ] 4164 \ 26 ‘
| 3314 | 27 || 4589 | 26 |
| 3571 | 27 RE%E | 26 |
| 3656 | 27 || 4749 | 26 |
| 3926 | 27 || arss | 26 |
| 4079 | 27 || 4934 | 26 |
| 4086 | 27 ez | 25 |
| 4232 | 27 o | 25 |
| 4276 | 27 || 1568 | 25 |
| 4346 | 27 || 1574 | 25 |
| 4558 | 27 || 1699 | 25 |
] 4747 ] 27 \ ] 1772 \ 25 \
| 4924 | 27 || 267 | 25 |
16 | 26 || 2836 | 25 |
| 374 | 26 || 2876 | 25 |
| 676 | 26 || 2906 | 25 |
[ 900 | 26 || 2974 | 25 |
| 1174 | 26 |

’ 1832 ‘ 26 ‘ ii. Two witnesses

| 1889 | 26 |

| 2078 | 26 |

Continued on next page
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l/ 500) [3l] (Continued)

Witnesses Number of lies ] 0, 26) \ 21 \

0 < n < 99) 0 B |
’ D ’ 24 ‘ ] 0, 28) \ 21 \
’ ©.9 ’ 21 ‘ ] (0, 29) \ 21 \
’ ©1 ’ - ‘ ] (0, 30) \ 21 \
’ ©.2) ’ 21 ‘ ] 0, 31) \ 21 \
03 2 | 03 E |
’ ©4 ’ 21 ‘ ] 0, 33) \ 21 \
0.5 E! | [0,39) | 21 |
’ ©.6) ’ - ‘ ] 0, 35) \ 21 \
L0.7) |21 | [(0,36) | 21 |
’ ©8) ‘ - ‘ ] 0, 37) \ 21 \
0.9 E! | [(0,39) | 21 |
] (0, 10) \ 21 \ ’ 0.39) ‘21 ‘
’ 0 11) ’ 21 ‘ ] (0, 40) \ 21 \
] 0, 12) ] 21 \ ’ o 8 ‘ - ‘
L0.13) E | 0,42 E |
] 0, 14) ] 21 \ ’ o) ‘ - ‘
L 0,15) E! | [0, 49) E |
] 0, 16) ] 21 \ ’ 0.5 ‘ - ‘
] 0, 17) ] 21 \ ’ 0. 46) ‘ o ‘
] 0, 18) ] 21 \ ’ 0. ‘ . ‘
(0,19 |21 | 0. B |
] 0, 20) ] 21 \ ’ 0.5 ‘ . ‘
] 0, 21) ] 21 \ ’ 0,50 ‘21 ‘
’ 0, 22) ’ 21 ‘ ] 0, 51) \ 21 \
; 0, 23) ; 21 } ’ 0.5 ‘21 ‘

(0, 24) 21 (0, 53) 21
| (0,25) | 21 | | | |

Continued on next page

Continued on next page
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)

] (0, 54) ] 21 \ ] 0, 82) \ 21 \
| (0,55) |21 o8 |21 |
] 0, 56) ] 21 \ ] (0, 84) \ 21 \
| (0,57) | 21 |08 | 21 |
] (0, 58) ] 21 \ ] 0, 86) \ 21 \
[ (0,59) | 21 o8 | 21 |
] (0, 60) ] 21 \ ] (0, 88) \ 21 \
] 0, 61) \ 21 \ ] (0, 89) \ 21 \
] 0, 62) ] 21 \ ] (0, 90) \ 21 \
] 0, 63) ] 21 \ ] 0, 91) \ 21 \
] 0, 64) ] 21 \ ] 0, 92) \ 21 \
] 0, 65) ] 21 \ ] (0, 93) \ 21 \
] 0, 66) ] 21 \ ] (0, 94) \ 21 \
] 0, 67) ] 21 \ ] (0, 95) \ 21 \
] 0, 68) ] 21 \ ] (0, 96) \ 21 \
] 0, 69) ] 21 \ ] 0, 97) \ 21 \
] (0, 70) ] 21 \ ] 0, 98) \ 21 \
] 0, 71) ] 21 \ ] 1, 0) \ 21 \
| (0,72) |21 o |21 |
] 0, 73) ] 21 \ ] 3, 0) \ 21 \
] (0, 74) \ 21 \ ] 4, 0) \ 21 \
] 0, 75) ] 21 \ ] (5, 0) \ 21 \
[ (0,76) | 21 60 | 21 |
] 0, 77) ] 21 \ ] (7, 0) \ 21 \
] 0, 78) ] 21 \ ] 8, 0) \ 21 \
] 0, 79) ] 21 \ ] 9, 0) \ 21 \
] (0, 80) ] 21 \ ] (10, 0) \ 21 \
] 0, 81) ] 21 \ ] (11, 0) \ 21 \

Continued on next page Continued on next page
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)

] (12, 0) ] 21 \ ] (40, 0) \ 21 \
| (13,0) |21 [ @Lo |21 |
] (14, 0) ] 21 ‘ ] (42, 0) \ 21 ‘
] (15, 0) \ 21 \ ] (43, 0) \ 21 \
] (16, 0) ] 21 \ ] (44, 0) \ 21 \
(17,0 | 21 150 | 21 |
] (18, 0) ] 21 \ ] (46, 0) \ 21 \
] (19, 0) \ 21 \ ] (47, 0) \ 21 \
] (20, 0) ] 21 \ ] (48, 0) \ 21 \
] (21, 0) ] 21 \ ] (49, 0) \ 21 \
] (22, 0) ] 21 \ ] (50, 0) \ 21 \
] (23, 0) ] 21 \ ] (51, 0) \ 21 \
] (24, 0) ] 21 \ ] (52, 0) \ 21 \
] (25, 0) ] 21 \ ] (53, 0) \ 21 \
] (26, 0) ] 21 \ ] (54, 0) \ 21 \
] (27, 0) ] 21 \ ] (55, 0) \ 21 \
| (28,0) |21 R |21 |
] (29, 0) ] 21 \ ] (57, 0) \ 21 \
| (30,0) |21 680 |21 |
] (31, 0) ] 21 \ ] (59, 0) \ 21 \
(32,0 | 21 || 60,0) | 21 |
] (33, 0) ] 21 \ ] 61, 0) \ 21 \
| (34,0) | 21 62,0 | 21 |
] (35, 0) ] 21 \ ] (63, 0) \ 21 \
] (36, 0) ] 21 \ ] (64, 0) \ 21 \
] (37, 0) ] 21 \ ] (65, 0) \ 21 \
] (38, 0) ] 21 \ ] (66, 0) \ 21 \
] (39, 0) ] 21 \ ] 67, 0) \ 21 \

Continued on next page Continued on next page
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)
] (68, 0) ] 21 \ ] (96, 0) \ 21 \
| (69, 0) |21 7,0 |21 |
] (70, 0) ] 21 \ ] (98, 0) \ 21 \
] (71, 0) \ 21 \ ] (1, 74) \ 5 \
] (72, 0) ] 21 ‘ ] (1, 76) \ 5 \
] (73, 0) \ 21 \ ] (1, 82) \ 5 \
] (74, 0) ] 21 \ ] (74, 1) \ 5 \
] (75, 0) \ 21 \ ] (74, 74) \ 5 \
] (76, 0) ] 21 \ ] (74, 76) \ 5 \
] (77, 0) ] 21 \ ] (76, 1) \ 5 \
] (78, 0) ] 21 \ ] (76, 74) \ 5 \
] (79, 0) ] 21 \ ] (76, 76) \ 5 \
] (80, 0) ] 21 \ ] (82, 1) \ 5 \
] (81, 0) ] 21 \ ] (82, 82) \ 5 \
] (82, 0) ] 21 \ ] (1, 38) \ 4 \
] (83, 0) ] 21 \ ] (1, 62) \ 4 \
] (84, 0) ] 21 \ ] (1, 68) \ 4 \
] (85, 0) ] 21 \ ] (1, 79) \ 4 \
| (86,0) |21 @ E |
] (87, 0) ] 21 \ ] (26, 82) \ 4 \
] (88, 0) \ 21 \ ] (29, 74) \ 4 \
] (89, 0) ] 21 \ ] (38, 1) \ 4 \
] (90, 0) \ 21 \ ] (38, 38) \ 4 \
] (91, 0) ] 21 \ ] (38, 79) \ 4 \
] (92, 0) ] 21 \ ] (44, 46) \ 4 \
] (93, 0) ] 21 \ ] (44, 89) \ 4 \
] (94, 0) ] 21 \ ] (44, 91) \ 4 \
] (95, 0) ] 21 \ ] (46, 44) \ 4 \

12
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)
] (46, 89) ] 4 \ ] (1, 43) \ 3 \
] (46, 91) ] 4 \ ] (1, 44) \ 3 \
] (53, 82) ] 4 \ ] (1, 46) \ 3 \
] 62, 1) \ 4 \ ] (1, 47) \ 3 \
] (62, 22) ] 4 \ ] (1, 53) \ 3 \
] (62, 62) \ 4 \ ] (1, 57) \ 3 \
] 68, 1) ] 4 \ ] (1, 64) \ 3 \
] (68, 68) \ 4 \ ] (1, 67) \ 3 \
] (74, 29) ] 4 \ ] (1, 69) \ 3 \
] (74, 82) ] 4 \ ] (1, 80) \ 3 \
] (79, 1) ] 4 \ ] (1, 83) \ 3 \
] (79, 38) ] 4 \ ] (1, 86) \ 3 \
] (79, 79) ] 4 \ ] (1, 89) \ 3 \
] (82, 26) ] 4 \ ] (1, 91) \ 3 \
] (82, 53) ] 4 \ ] 1, 92) \ 3 \
] (82, 74) ] 4 \ ] (1, 94) \ 3 \
] (89, 44) ] 4 \ ] (1, 98) \ 3 \
] (89, 46) ] 4 \ ] (13, 38) \ 3 \
| (89,91) E R |3 |
] (91, 44) ] 4 \ ] (13, 86) \ 3 \
] (91, 46) \ 4 \ ] (16, 29) \ 3 \
] (91, 89) ] 4 \ ] (16, 74) \ 3 \
] (1, 18) \ 3 \ ] (17, 22) \ 3 \
] ,22) ] 3 \ ] (17, 29) \ 3 \
] (1, 26) ] 3 \ ] (17, 38) \ 3 \
] (1, 29) ] 3 \ ] (17, 53) \ 3 \
] (1, 31) ] 3 \ ] (17, 62) \ 3 \
] (1, 34) ] 3 \ ] (17, 69) \ 3 \

Continued on next page Continued on next page
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)
] (17, 74) ] 3 \ ] (26, 1) \ 3 \
] (17, 79) ] 3 \ ] (26, 26) \ 3 \
] (17, 82) ] 3 \ ] (26, 43) \ 3 \
] (17, 92) \ 3 \ ] (26, 51) \ 3 \
] (18, 1) ] 3 \ ] (26, 53) \ 3 \
] (18, 18) \ 3 \ ] (26, 55) \ 3 \
] (18, 57) ] 3 \ ] (26, 57) \ 3 \
] (18, 68) \ 3 \ ] (26, 68) \ 3 \
] (19, 31) ] 3 \ ] (26, 74) \ 3 \
] (19, 67) ] 3 \ ] (26, 76) \ 3 \
] (19, 68) ] 3 \ ] (26, 93) \ 3 \
] (19, 79) ] 3 \ ] (29, 1) \ 3 \
] (19, 97) ] 3 \ ] (29, 16) \ 3 \
] 22, 1) ] 3 \ ] (29, 17) \ 3 \
] (22, 17) ] 3 \ ] (29, 22) \ 3 \
] (22, 22) ] 3 \ ] (29, 29) \ 3 \
] (22, 29) ] 3 \ ] (29, 31) \ 3 \
] (22, 38) ] 3 \ ] (29, 38) \ 3 \
] (22, 41) ] 3 \ ] (29, 44) \ 3 \
] (22, 43) ] 3 \ ] (29, 46) \ 3 \
| (22,53) 3 || 9,53 3 |
] (22, 69) ] 3 \ ] (29, 59) \ 3 \
] (22, 74) \ 3 \ ] (29, 61) \ 3 \
] (22, 79) ] 3 \ ] (29, 62) \ 3 \
] (22, 82) ] 3 \ ] (29, 69) \ 3 \
] (22, 83) ] 3 \ ] (29, 76) \ 3 \
] (22, 85) ] 3 \ ] (29, 79) \ 3 \
] (22, 92) ] 3 \ ] (29, 82) \ 3 \

14



Liars in the Miller-Rabin primality test

Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)

] (29, 89) ] 3 \ ] (38, 29) \ 3 \
] (29, 91) ] 3 \ ] (38, 47) \ 3 \
] (29, 92) ] 3 \ ] (38, 53) \ 3 \
6L 3 e E |
] (31, 19) ] 3 \ ] (38, 69) \ 3 \
] (31, 29) \ 3 \ ] (38, 74) \ 3 \
] (31, 31) ] 3 \ ] (38, 77) \ 3 \
] (31, 44) \ 3 \ ] (38, 82) \ 3 \
] (31, 46) ] 3 \ ] (38, 86) \ 3 \
] (31, 59) ] 3 \ ] (38, 92) \ 3 \
] (31, 61) ] 3 \ ] (41, 22) \ 3 \
] (31, 67) ] 3 \ ] (41, 43) \ 3 \
] (31, 68) ] 3 \ ] (41, 62) \ 3 \
] (31, 74) ] 3 \ ] (41, 83) \ 3 \
] (31, 76) ] 3 \ ] (41, 85) \ 3 \
] (31, 79) ] 3 \ ] 43, 1) \ 3 \
| (31,89) E @2 E |
] (31, 91) ] 3 \ ] (43, 26) \ 3 \
(31,9 E R |3 |
] (34, 1) ] 3 \ ] (43, 43) \ 3 \
| (34,34) 3 || @351 3 |
] (34, 65) ] 3 \ ] (43, 57) \ 3 \
] (34, 67) \ 3 \ ] (43, 62) \ 3 \
] (34, 69) ] 3 \ ] (43, 68) \ 3 \
] (34, 71) ] 3 \ ] (43, 74) \ 3 \
] (38, 13) ] 3 \ ] (43, 76) \ 3 \
] (38, 17) ] 3 \ ] (43, 82) \ 3 \
] (38, 22) ] 3 \ ] (43, 83) \ 3 \

Continued on next page Continued on next page
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Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)
] (43, 85) ] 3 \ ] (51, 43) \ 3 \
| (43,99) E | EL) E |
] (44, 1) ] 3 ‘ ] (51, 74) \ 3 \
] (44, 29) \ 3 \ ] (51, 76) \ 3 \
] (44, 31) ] 3 \ ] (51, 82) \ 3 \
] (44, 44) \ 3 \ ] (51, 93) \ 3 \
] (44, 59) ] 3 \ ] (53, 1) \ 3 \
] (44, 61) \ 3 \ ] (53, 17) \ 3 \
] (44, 74) ] 3 \ ] (53, 22) \ 3 \
] (44, 76) ] 3 \ ] (53, 26) \ 3 \
] (46, 1) ] 3 \ ] (53, 29) \ 3 \
] (46, 29) ] 3 \ ] (53, 38) \ 3 \
] (46, 31) ] 3 \ ] (53, 53) \ 3 \
] (46, 46) ] 3 \ ] (53, 55) \ 3 \
] (46, 59) ] 3 \ ] (53, 62) \ 3 \
] (46, 61) ] 3 \ ] (53, 69) \ 3 \
](4 74) ]3 \ ](5 74) \3 \
] (46, 76) ] 3 \ ] (53, 79) \ 3 \
] 47, 1) ] 3 \ ] (53, 92) \ 3 \
] (47, 13) ] 3 \ ] (55, 26) \ 3 \
| (47,38) 3 || 5,53 3 |
] (47, 47) ] 3 \ ] (55, 82) \ 3 \
] (47, 57) \ 3 \ ] (57,1) \ 3 \
] (47, 66) ] 3 \ ] (57, 18) \ 3 \
] (47, 73) ] 3 \ ] (57, 26) \ 3 \
] (47, 83) ] 3 \ ] (57, 43) \ 3 \
] (47, 86) ] 3 \ ] (57, 47) \ 3 \
] (51, 26) ] 3 \ ] (57, 51) \ 3 \

16



Liars in the Miller-Rabin primality test

Table 4: Two witnesses results (0 < n < 99, top Table 4: Two witnesses results (0 < n < 99, top

500) [3l] (Continued) 500) [3l] (Continued)

] (57, 57) ] 3 \ ] (62, 38) \ 3 \
| (57, 66) E e 4 E |
] (57, 68) ] 3 \ ] (62, 43) \ 3 \
| (57, 73) 3 || 62,53 E |
] (57, 74) ] 3 \ ] (62, 64) \ 3 \
] (57, 82) \ 3 \ ] (62, 69) \ 3 \
] (57, 83) ] 3 \ ] (62, 74) \ 3 \
] (57, 93) \ 3 \ ] (62, 79) \ 3 \
] (59, 29) ] 3 \ ] (62, 82) \ 3 \
] (59, 31) ] 3 \ ] (62, 83) \ 3 \
] (59, 44) ] 3 \ ] (62, 85) \ 3 \
] (59, 46) ] 3 \ ] (62, 92) \ 3 \
] (59, 61) ] 3 \ ] (64, 1) \ 3 \
] (59, 74) ] 3 \ ] (64, 62) \ 3 \
] (59, 76) ] 3 \ ] (64, 64) \ 3 \
] (59, 89) ] 3 \ ] (64, 83) \ 3 \
| (59,91) E || 5,39) E |
] (61, 29) ] 3 \ ] (65, 67) \ 3 \
| (61,31) E || ©6,47) |3 |
] (61, 44) ] 3 \ ] (66, 57) \ 3 \
| (61, 46) 3 || 66,73) 3 |
] (61, 59) ] 3 \ ] (66, 83) \ 3 \
] (61, 74) \ 3 \ ] 67, 1) \ 3 \
] (61, 76) ] 3 \ ] (67, 19) \ 3 \
] (61, 89) ] 3 \ ] (67, 31) \ 3 \
] 61, 91) ] 3 \

] (62, 17) ] 3 \

] (62, 29) ] 3 \

Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [3]] top 500) [I3] (Continued)

Witnesses Number of lies ’ (0, 26) ‘ 42 ‘
0 < n < 199) 0. o |
G | 53 | [(0,28) | 42 |
’ ©,0) ’ 42 ‘ ’ 0, 29) \ 42 ‘
o1 E | | (0,30) | 42 |
’ ©.2) ’ 42 ‘ ] 0, 31) \ 42 \
’ ©.3) ’ 42 ‘ ] 0, 32) \ 42 \
’ ©4) ’ 42 ‘ ] 0, 33) \ 42 \
’ ©,5) ’ 42 ‘ ] 0, 34) \ 4 \
06 E | 0,3 B |
’ ©.7 ’ 42 ‘ ] 0, 36) \ 42 \
0.9 E | 0,37 | 42 |
’ ©9) ’ 42 ‘ ] 0, 38) \ 42 \
’ (0, 10) ’ 42 ‘ ] 0, 39) \ 42 \
L0.11) E | [0, 40) IE |
’ (0,12) ’ 42 ‘ ] 0, 41) \ 42 \
L0,13) E | 0,4 IE |
’ 0,14 ’ 42 ‘ ] 0, 43) \ 42 \
’ 0, 15) ’ 42 ‘ ] (0, 44) \ 42 \
| 0,16) E | [0,45) E |
’ (0,17) ’ 42 ‘ ’ (0, 46) \ 42 ‘
| 0,18) E | 0,47) E |
’ (0,19) ’ 42 ‘ ’ 0, 48) \ 42 ‘
| 0,20) E | [0,49) IE |
] 0, 21) ] 4 \ ’ 2,50, ‘ % ‘
] 0, 22) ] 42 \ ’ 050 ‘ - ‘
; (0, 23) ; 4 } ’ 0.5 ‘ % ‘
(0, 24) 2 0.5 -
] (0, 25) ] 4 \ ’ ‘ ‘

Continued on next page

Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (0, 54) ] 4 \ ] 0, 82) \ 4 \
] (0, 55) ] 42 \ ] (0, 83) \ 42 \
] 0, 56) ] 42 \ ] (0, 84) \ 42 \
] 0, 57) ] 42 \ ] (0, 85) \ 42 \
| (0,58) | 42 | o8 | 42 |
] (0, 59) ] 42 \ ] 0, 87) \ 42 \
| (0,60) |42 S | 42 |
] 0, 61) ] 42 \ ] (0, 89) \ 42 \
(0,62 | 42 D | 42 |
] 0, 63) ] 42 \ ] 0, 91) \ 42 \
] (0, 64) \ 42 \ ] 0, 92) \ 42 \
] (0, 65) ] 42 \ ] (0, 93) \ 42 \
] 0, 66) ] 42 \ ] (0, 94) \ 42 \
] 0, 67) ] 42 \ ] (0, 95) \ 42 \
] 0, 68) ] 42 \ ] (0, 96) \ 42 \
] 0, 69) ] 4 \ ] 0, 97) \ 42 \
] (0, 70) ] 42 \ ] (0, 98) \ 42 \
] 0, 71) ] 42 \ ] 0, 99) \ 42 \
] 0, 72) ] 42 \ ] (0, 100) \ 42 \
| (0,73) | 42 o101 | 42 |
] (0, 74) ] 42 ‘ ] (0, 102) \ 42 ‘
| (0,75) | 42 | ©103) | 42 |
] 0, 76) ] 42 ‘ ] (0, 104) \ 42 ‘
] 0, 77) \ 42 \ ] (0, 105) \ 42 \
] 0, 78) ] 42 \ ] (0, 106) \ 42 \
] 0, 79) \ 42 \ ] 0, 107) \ 42 \
] (0, 80) ] 42 \ ] (0, 108) \ 42 \
] (0, 81) ] 42 \ ] (0, 109) \ 42 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (0, 110) ] 4 \ ] (0, 138) \ 4 \
] 0, 111) ] 42 \ ] (0, 139) \ 42 \
] 0, 112) ] 4 \ ] (0, 140) \ 4 \
] (0, 113) ] 42 \ ] (0, 141) \ 42 \
] (0, 114) ] 42 \ ] (0, 142) \ 42 \
] 0, 115) ] 42 ‘ ] (0, 143) \ 42 ‘
] (0, 116) \ 42 \ ] (0, 144) \ 42 \
] 0, 117) ] 42 ‘ ] (0, 145) \ 42 ‘
] (0, 118) \ 42 \ ] (0, 146) \ 42 \
] (0, 119) ] 42 \ ] (0, 147) \ 42 \
] (0, 120) \ 42 \ ] (0, 148) \ 42 \
] (0, 121) ] 42 \ ] (0, 149) \ 42 \
] 0, 122) ] 42 \ ] (0, 150) \ 42 \
] (0, 123) ] 4 \ ] (0, 151) \ 4 \
] (0, 124) ] 42 \ ] 0, 152) \ 42 \
] (0, 125) ] 4 \ ] (0, 153) \ 42 \
] (0, 126) ] 42 \ ] (0, 154) \ 42 \
] 0, 127) ] 4 \ ] (0, 155) \ 4 \
] (0, 128) ] 42 \ ] (0, 156) \ 42 \
] (0, 129) ] 42 \ ] (0, 157) \ 42 \
] (0, 130) ] 42 \ ] (0, 158) \ 42 \
] (0, 131) ] 42 \ ] (0, 159) \ 42 \
] (0, 132) ] 42 ‘ ] (0, 160) \ 42 ‘
[ (0,133) |42 || ©161) | 42 |
] (0, 134) ] 4 \ ] 0, 162) \ 4 \
] (0, 135) \ 42 \ ] 0, 163) \ 42 \
] (0, 136) ] 42 \ ] 0, 164) \ 42 \
] (0, 137) ] 42 \ ] (0, 165) \ 42 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (0, 166) ] 4 \ ] (0, 194) \ 4 \
] 0, 167) ] 42 \ ] (0, 195) \ 42 \
] (0, 168) ] 42 \ ] (0, 196) \ 4 \
] (0, 169) ] 42 \ ] (0, 197) \ 42 \
] (0, 170) ] 42 \ ] (0, 198) \ 42 \
] 0, 171) ] 42 ‘ ] 1, 0) \ 42 ‘
] 0, 172) \ 42 \ ] 2, 0) \ 42 \
] 0, 173) ] 42 ‘ ] 3, 0) \ 42 ‘
] (0, 174) \ 42 \ ] 4, 0) \ 42 \
] (0, 175) ] 42 \ ] 5, 0) \ 42 \
] (0, 176) \ 42 \ ] (6, 0) \ 42 \
] 0, 177) ] 42 \ ] (7, 0) \ 42 \
] (0, 178) ] 42 \ ] 8, 0) \ 42 \
] 0, 179) ] 42 \ ] 9, 0) \ 42 \
] (0, 180) ] 42 \ ] (10, 0) \ 42 \
] (0, 181) ] 4 \ ] (11, 0) \ 42 \
] (0, 182) ] 42 \ ] (12, 0) \ 42 \
] (0, 183) ] 42 \ ] (13, 0) \ 42 \
] (0, 184) ] 42 \ ] (14, 0) \ 42 \
| (0,185) | 42 [ as0 | 42 |
] (0, 186) ] 42 \ ] (16, 0) \ 42 \
] (0, 187) ] 42 \ ] (17, 0) \ 42 \
] (0, 188) ] 42 \ ] (18, 0) \ 42 \
| (0,189) |42 190 | 42 |
] (0, 190) ] 42 \ ] (20, 0) \ 42 \
] (0, 191) \ 42 \ ] (21, 0) \ 42 \
] (0, 192) ] 42 \ ] (22, 0) \ 42 \
] (0, 193) ] 42 \ ] (23, 0) \ 42 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (24, 0) ] 4 \ ] (52, 0) \ 4 \
] (25, 0) ] 42 \ ] (53, 0) \ 42 \
] (26, 0) ] 42 \ ] (54, 0) \ 4 \
] (27, 0) ] 42 ‘ ] (55, 0) \ 42 ‘
| (28,0) | 42 || 66,0 | 42 |
] (29, 0) ] 42 \ ] (57, 0) \ 42 \
[ (30,0) |42 | 8,0 | 42 |
] (31, 0) ] 42 \ ] (59, 0) \ 42 \
(32,0 | 42 || 60,0) | 42 |
] (33, 0) ] 42 \ ] 61, 0) \ 42 \
] (34, 0) \ 42 \ ] (62, 0) \ 42 \
] (35, 0) ] 42 \ ] (63, 0) \ 42 \
] (36, 0) ] 42 \ ] (64, 0) \ 42 \
] (37, 0) ] 42 \ ] (65, 0) \ 42 \
] (38, 0) ] 42 \ ] (66, 0) \ 42 \
] (39, 0) ] 4 \ ] (67, 0) \ 42 \
] (40, 0) ] 42 \ ] (68, 0) \ 42 \
] (41, 0) ] 42 \ ] (69, 0) \ 42 \
] (42, 0) ] 42 \ ] (70, 0) \ 42 \
] (43, 0) ] 42 \ ] (71, 0) \ 42 \
] (44, 0) ] 42 \ ] (72, 0) \ 42 \
| (45,0) | 42 @30 | 42 |
] (46, 0) ] 42 \ ] (74, 0) \ 42 \
] (47, 0) \ 42 \ ] (75, 0) \ 42 \
] 48, 0) ] 42 \ ] (76, 0) \ 42 \
| 49,0) | 42 @70 | 42 |
] (50, 0) ] 42 \ ] (78, 0) \ 42 \
] (51, 0) ] 42 \ ] (79, 0) \ 42 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (80, 0) ] 4 \ ] (108, 0) \ 4 \
] (81, 0) ] 42 \ ] (109, 0) \ 42 \
] (82, 0) ] 42 \ ] (110, 0) \ 4 \
] (83, 0) ] 42 \ ] (111, 0) \ 4 \
] (84, 0) ] 42 \ ] (112, 0) \ 42 \
] (85, 0) ] 42 \ ] (113, 0) \ 42 \
[ (86,0) |42 || 14,0 | 42 |
] (87, 0) ] 42 ‘ ] (115, 0) \ 42 ‘
] (88, 0) \ 42 \ ] (116, 0) \ 42 \
] (89, 0) ] 42 \ ] (117, 0) \ 42 \
] (90, 0) \ 42 \ ] (118, 0) \ 42 \
] (91, 0) ] 42 \ ] (119, 0) \ 42 \
] (92, 0) ] 42 \ ] (120, 0) \ 42 \
] (93, 0) ] 42 \ ] (121, 0) \ 42 \
] (94, 0) ] 42 \ ] (122, 0) \ 42 \
] (95, 0) ] 4 \ ] (123, 0) \ 42 \
] (96, 0) ] 42 \ ] (124, 0) \ 4 \
] (97, 0) ] 42 \ ] (125, 0) \ 42 \
] (98, 0) ] 42 \ ] (126, 0) \ 42 \
] (99, 0) ] 42 \ ] (127, 0) \ 42 \
] (100, 0) ] 42 \ ] (128, 0) \ 42 \
] (101, 0) ] 42 \ ] (129, 0) \ 42 \
] (102, 0) ] 42 ‘ ] (130, 0) \ 42 ‘
] (103, 0) \ 42 \ ] (131, 0) \ 42 \
] (104, 0) ] 42 \ ] (132, 0) \ 42 \
] (105, 0) \ 42 \ ] (133, 0) \ 42 \
] (106, 0) ] 42 \ ] (134, 0) \ 42 \
] (107, 0) ] 42 \ ] (135, 0) \ 42 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (136, 0) ] 4 \ ] (164, 0) \ 4 \
] (137, 0) ] 42 \ ] (165, 0) \ 42 \
] (138, 0) ] 42 \ ] (166, 0) \ 4 \
] (139, 0) ] 42 \ ] (167, 0) \ 42 \
] (140, 0) ] 42 \ ] (168, 0) \ 42 \
] (141, 0) ] 42 ‘ ] (169, 0) \ 42 ‘
] (142, 0) \ 42 \ ] (170, 0) \ 42 \
] (143, 0) ] 42 ‘ ] (171, 0) \ 42 ‘
] (144, 0) \ 42 \ ] (172, 0) \ 42 \
] (145, 0) ] 42 \ ] (173, 0) \ 42 \
] (146, 0) \ 42 \ ] (174, 0) \ 42 \
] (147, 0) ] 42 \ ] (175, 0) \ 42 \
] (148, 0) ] 42 \ ] (176, 0) \ 42 \
] (149, 0) ] 42 \ ] (177, 0) \ 42 \
] (150, 0) ] 42 \ ] (178, 0) \ 42 \
] (151, 0) ] 4 \ ] (179, 0) \ 42 \
] (152, 0) ] 42 \ ] (180, 0) \ 42 \
] (153, 0) ] 42 \ ] (181, 0) \ 42 \
] (154, 0) ] 42 \ ] (182, 0) \ 42 \
| (155,0) | 42 || ass30) | 42 |
] (156, 0) ] 42 \ ] (184, 0) \ 42 \
] (157, 0) ] 42 \ ] (185, 0) \ 42 \
] (158, 0) ] 42 \ ] (186, 0) \ 42 \
] (159, 0) \ 42 \ ] (187, 0) \ 42 \
] (160, 0) ] 42 \ ] (188, 0) \ 42 \
] (161, 0) \ 42 \ ] (189, 0) \ 42 \
] (162, 0) ] 42 \ ] (190, 0) \ 42 \
] (163, 0) ] 42 \ ] (191, 0) \ 42 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (192, 0) ] \ ] (118, 1) \ 6 \
] (193, 0) ] \ ] (118, 118) \ 6 \
] (194, 0) ] \ ] (124, 1) \ 6 \
] (195, 0) ] \ ] (124, 124) \ 6 \
] (196, 0) ] \ ] (134, 1) \ 6 \
] (197, 0) ] ‘ ] (134, 134) \ 6 \
| (198, 0) |42 || (134, 136) 6 |
] (1, 166) ] 7 \ ] (136, 134) \ 6 \
] (1, 188) \ 7 \ ] (146, 1) \ 6 \
] (166, 1) ] 7 \ ] (146, 146) \ 6 \
] (166, 166) \ 7 \ ] (148, 1) \ 6 \
] (188, 1) ] 7 \ ] (148, 148) \ 6 \
] (188, 188) ] 7 \ ] (164, 1) \ 6 \
] (1, 68) ] 6 \ ] (164, 164) \ 6 \
] (1, 106) ] 6 \ ] (164, 166) \ 6 \
] (1, 118) ] 6 \ ] (166, 164) \ 6 \
] (1, 124) ] 6 \ ] (188, 190) \ 6 \
] (1,134) ] 6 \ ] (190, 188) \ 6 \
] (1, 146) ] 6 \ ] (194, 1) \ 6 \
] (1, 148) ] 6 \ ] (194, 194) \ 6 \
] (1, 164) ] 6 ‘ ] (1, 74) \ 5 \
] (1, 194) ] 6 \ ] (1, 76) \ 5 \
] 68, 1) ] 6 \ ] (1, 82) \ 5 \
| (68, 68) E 94 |5 |
] (104, 106) ] 6 \ ] (1,104) \ 5 \
] (106, 1) \ 6 \ ] (1, 116) \ 5 \
] (106, 104) ] 6 \ ] (1,122) \ 5 \
] (106, 106) ] 6 \ ] (1, 136) \ 5 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 5: Two witnesses results (0 < n < 199, Table 5: Two witnesses results (0 < n < 199,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (1, 151) ] 5 \ ] (122, 1) \ 5
] (1, 157) ] 5 \ ] (122, 122) \ 5
] (1, 170) ] 5 \ ] (136, 1) \ 5
] 1, 172) ] 5 \ ] (136, 136) \ 5
| (1,176) E || (46, 148) |5
] (1, 190) ] 5 \ ] (148, 146) \ 5
] (1, 191) \ 5 \ ] (149, 74) \ 5
] (1, 197) ] 5 \ ] (149, 76) \ 5
| (74,1) 5 || (49, 151) B
] (74, 74) ] 5 \ ] (151, 1) \ 5
] (74, 76) \ 5 \ ] (151, 74) \ 5
] (74, 149) ] 5 \ ] (151, 76) \ 5
] (74, 151) ] 5 \ ] (151, 149) \ 5
] (76, 1) ] 5 \ ] (151, 151) \ 5
] (76, 74) ] 5 \ ] (157, 1) \ 5
] (76, 76) ] 5 \ ] (157, 157) \ 5
] (76, 149) ] 5 \ ] (170, 1) \ 5
] (76, 151) ] 5 \ ] (170, 170) \ 5
] (82, 1) ] 5 \ ] (170, 172) \ 5
] (82, 82) ] 5 \ ] (172, 1) \ 5
] (82, 107) ] 5 ‘ ] (172, 170) \ 5
] (94, 1) ] 5 \ ] (172, 172) \ 5
] (94, 94) ] 5 \ ] (174, 176) \ 5
] (104, 1) \ 5 \ ] (176, 1) \ 5
] (104, 104) ] 5 \ ] (176, 174) \ 5
| (107, 82) |5 |

] (116, 1) ] 5 \

] (116, 116) ] 5 \

Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [3]] top 500) [I3] (Continued)
Witnesses Number of lies ’ (0, 27) ‘ 58 ‘
0 < n < 299) 0. E |
0,0 | 58 | 10,29 | 58 |
R | 58 | [ (0,30) | 58 |
0.2 | 58 | IED E |
03 E | 03 E |
0.9 | 58 | [ (0,33) | 58 |
05 | 58 | (0, 34) | 58 |
0.6 | 58 | (0, 35) | 58 |
’ ©,7) ’ o8 ‘ ] 0, 36) \ 58 \
L©08) | 58 | [0,37) | 58 |
0.9 E | [0,39) | 58 |
] 0, 10) ] 58 \ ’ 0.39) ‘ = ‘
’ (0, 11) ’ 58 ‘ ] (0, 40) \ 58 \
’ ©,12) ‘ 58 ‘ ] 0, 41) \ 58 \
’ (0,13) ’ 58 ‘ ] 0, 42) \ 58 \
’ 0,14 ‘ o8 ‘ ] 0, 43) \ 58 \
’ ©,15) ’ 58 ‘ ] 0, 44) \ 58 \
| 0,16) | 58 | (0, 45) | 58 |
’ ©,17) ’ 58 ‘ ] (0, 46) \ 58 \
L 0.18) | 58 | [0,47) | 58 |
’ (0, 19) ’ 58 ‘ ] (0, 48) \ 58 \
’ (0, 20) ’ 58 ‘ ’ 0, 49) \ 58 ‘
| (0,21) | 58 | 0,50 E |
] 0, 22) ] 58 \ ’ 250 ‘ = ‘
| (0,23) | 58 | o) E |
; 0, 24) ; 58 } ’ o5 ‘ = ‘
(0, 25) 58 0.5 =
] 0, 26) ] 58 \ ’ ‘ ‘

Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (0, 55) ] 58 \ ] 0, 83) \ 58 \
] 0, 56) ] 58 \ ] (0, 84) \ 58 \
| (0,57) | 58 o8 | 58 |
] (0, 58) ] 58 \ ] 0, 86) \ 58 \
| (0,59 | 58 o8 | 58 |
] (0, 60) ] 58 \ ] (0, 88) \ 58 \
|, 61) | 58 0,89 | 58 |
] 0, 62) ] 58 \ ] (0, 90) \ 58 \
| (0,63) | 58 o9 | 58 |
] 0, 64) ] 58 \ ] 0, 92) \ 58 \
] (0, 65) \ 58 \ ] (0, 93) \ 58 \
] (0, 66) ] 58 \ ] (0, 94) \ 58 \
] 0, 67) ] 58 \ ] (0, 95) \ 58 \
] 0, 68) ] 58 \ ] (0, 96) \ 58 \
] 0, 69) ] 58 \ ] 0, 97) \ 58 \
] (0, 70) ] 58 \ ] (0, 98) \ 58 \
] 0, 71) ] 58 \ ] (0, 99) \ 58 \
] 0, 72) ] 58 \ ] (0, 100) \ 58 \
] 0, 73) ] 58 \ ] (0, 101) \ 58 \
| (0,74) | 58 0102 | 58 |
] 0, 75) ] 58 \ ] (0, 103) \ 58 \
| (0,76) | 58 | 0104 | 58 |
] 0, 77) ] 58 \ ] (0, 105) \ 58 \
| (0,78) | 58 || ©,106) | 58 |
] 0, 79) ] 58 \ ] 0, 107) \ 58 \
] (0, 80) \ 58 \ ] (0, 108) \ 58 \
] 0, 81) ] 58 \ ] (0, 109) \ 58 \
] 0, 82) ] 58 \ ] (0, 110) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 111) ] 58 \ ] (0, 139) \ 58 \
] 0, 112) ] 58 \ ] (0, 140) \ 58 \
] 0, 113) ] 58 \ ] (0, 141) \ 58 \
] 0, 114) ] 58 \ ] 0, 142) \ 58 \
| (0,115) | 58 ] 0,143 | 58 |
] 0, 116) ] 58 \ ] (0, 144) \ 58 \
| (0,117) | 58 || 0,145 | 58 |
] (0, 118) ] 58 \ ] (0, 146) \ 58 \
] 0, 119) \ 58 \ ] 0, 147) \ 58 \
] (0, 120) ] 58 \ ] (0, 148) \ 58 \
] 0, 121) \ 58 \ ] (0, 149) \ 58 \
] 0, 122) ] 58 \ ] (0, 150) \ 58 \
] (0, 123) ] 58 \ ] (0, 151) \ 58 \
] (0, 124) ] 58 \ ] (0, 152) \ 58 \
] (0, 125) ] 58 \ ] (0, 153) \ 58 \
] (0, 126) ] 58 \ ] (0, 154) \ 58 \
] 0, 127) ] 58 \ ] (0, 155) \ 58 \
] (0, 128) ] 58 \ ] (0, 156) \ 58 \
] (0, 129) ] 58 \ ] 0, 157) \ 58 \
| (0,130) | 58 o158 | 58 |
] (0, 131) ] 58 \ ] (0, 159) \ 58 \
(0,132 | 58 || © 160) | 58 |
] (0, 133) ] 58 \ ] 0, 161) \ 58 \
[ (0,134) | 58 | 162) | 58 |
] (0, 135) ] 58 \ ] (0, 163) \ 58 \
] (0, 136) \ 58 \ ] 0, 164) \ 58 \
] (0, 137) ] 58 \ ] (0, 165) \ 58 \
] (0, 138) ] 58 \ ] (0, 166) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 167) ] 58 \ ] (0, 195) \ 58 \
] (0, 168) ] 58 \ ] (0, 196) \ 58 \
] 0, 169) ] 58 \ ] 0, 197) \ 58 \
] (0, 170) ] 58 \ ] (0, 198) \ 58 \
| (0,171) | 58 | ©,199) | 58 |
] 0, 172) ] 58 \ ] (0, 200) \ 58 \
[ (0,173) | 58 || ©201) | 58 |
] 0, 174) ] 58 \ ] (0, 202) \ 58 \
] 0, 175) \ 58 \ ] (0, 203) \ 58 \
] 0, 176) ] 58 \ ] (0, 204) \ 58 \
] 0, 177) \ 58 \ ] (0, 205) \ 58 \
] (0, 178) ] 58 \ ] (0, 206) \ 58 \
] 0, 179) ] 58 \ ] (0, 207) \ 58 \
] (0, 180) ] 58 \ ] (0, 208) \ 58 \
] (0, 181) ] 58 \ ] (0, 209) \ 58 \
] (0, 182) ] 58 \ ] (0, 210) \ 58 \
] (0, 183) ] 58 \ ] 0, 211) \ 58 \
] (0, 184) ] 58 \ ] 0, 212) \ 58 \
] (0, 185) ] 58 \ ] (0, 213) \ 58 \
| (0,186) | 58 0,219 | 58 |
] 0, 187) ] 58 \ ] (0, 215) \ 58 \
| (0,188) | 58 || 0,216 | 58 |
] (0, 189) ] 58 \ ] 0, 217) \ 58 \
| (0,190) | 58 |28 | 58 |
] (0, 191) ] 58 \ ] 0, 219) \ 58 \
] (0, 192) \ 58 \ ] (0, 220) \ 58 \
] (0, 193) ] 58 \ ] (0, 221) \ 58 \
] (0, 194) ] 58 \ ] (0, 222) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (0, 223) ] 58 \ ] (0, 251) \ 58 \
] (0, 224) ] 58 \ ] (0, 252) \ 58 \
] (0, 225) ] 58 \ ] (0, 253) \ 58 \
] (0, 226) ] 58 \ ] (0, 254) \ 58 \
| (0,227) | 58 || ©,259) | 58 |
] (0, 228) ] 58 \ ] (0, 256) \ 58 \
| (0,229) | 58 | ©257) | 58 |
] (0, 230) ] 58 \ ] (0, 258) \ 58 \
] (0, 231) \ 58 \ ] (0, 259) \ 58 \
] (0, 232) ] 58 \ ] (0, 260) \ 58 \
] (0, 233) \ 58 \ ] 0, 261) \ 58 \
] (0, 234) ] 58 \ ] 0, 262) \ 58 \
] (0, 235) ] 58 \ ] (0, 263) \ 58 \
] (0, 236) ] 58 \ ] (0, 264) \ 58 \
] (0, 237) ] 58 \ ] (0, 265) \ 58 \
] (0, 238) ] 58 \ ] (0, 266) \ 58 \
] (0, 239) ] 58 \ ] 0, 267) \ 58 \
] (0, 240) ] 58 \ ] (0, 268) \ 58 \
] (0, 241) ] 58 \ ] (0, 269) \ 58 \
[ (0,242) | 58 || ©,270) | 58 |
] (0, 243) ] 58 \ ] 0, 271) \ 58 \
| (0,244) | 58 0272 | 58 |
] (0, 245) ] 58 \ ] (0, 273) \ 58 \
| (0, 246) | 58 | 0274 | 58 |
] (0, 247) ] 58 \ ] (0, 275) \ 58 \
] (0, 248) \ 58 \ ] 0, 276) \ 58 \
] (0, 249) ] 58 \ ] 0, 277) \ 58 \
] (0, 250) ] 58 \ ] (0, 278) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 279) ] 58 \ ] 9, 0) \ 58 \
] (0, 280) ] 58 \ ] (10, 0) \ 58 \
] (0, 281) ] 58 \ ] (11, 0) \ 58 \
] (0, 282) ] 58 \ ] (12, 0) \ 58 \
| (0,289) | 58 EREEED) | 58 |
] (0, 284) ] 58 \ ] (14, 0) \ 58 \
| (0, 285) | 58 | a50 | 58 |
] (0, 286) ] 58 \ ] (16, 0) \ 58 \
] (0, 287) \ 58 \ ] (17, 0) \ 58 \
] (0, 288) ] 58 \ ] (18, 0) \ 58 \
] (0, 289) \ 58 \ ] (19, 0) \ 58 \
] (0, 290) ] 58 \ ] (20, 0) \ 58 \
] (0, 291) ] 58 \ ] (1, 0) \ 58 \
] (0, 292) ] 58 \ ] (22, 0) \ 58 \
] (0, 293) ] 58 \ ] (23, 0) \ 58 \
] (0, 294) ] 58 \ ] (24, 0) \ 58 \
] (0, 295) ] 58 \ ] (25, 0) \ 58 \
] (0, 296) ] 58 \ ] (26, 0) \ 58 \
] (0, 297) ] 58 \ ] (27, 0) \ 58 \
| (0,298) | 58 @80 | 58 |
] (1, 0) ] 58 \ ] (29, 0) \ 58 \
] 2, 0) ] 58 \ ] (30, 0) \ 58 \
] 3, 0) ] 58 \ ] (31, 0) \ 58 \
| 4,0 | 58 62,0 | 58 |
] 5, 0) ] 58 \ ] (33, 0) \ 58 \
6,0 | 58 | 640 | 58 |
] (7, 0) ] 58 \ ] (35, 0) \ 58 \
] 8, 0) ] 58 \ ] (36, 0) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (37, 0) ] 58 \ ] (65, 0) \ 58 \
] (38, 0) ] 58 \ ] (66, 0) \ 58 \
[ (39,0) | 58 7,0 | 58 |
] (40, 0) ] 58 \ ] (68, 0) \ 58 \
| (41,0) | 58 9,0 | 58 |
] (42, 0) ] 58 \ ] (70, 0) \ 58 \
| 43,0) | 58 @10 | 58 |
] (44, 0) ] 58 \ ] (72, 0) \ 58 \
| 45,0) | 58 || @30 | 58 |
] (46, 0) ] 58 \ ] (74, 0) \ 58 \
] (47, 0) \ 58 \ ] (75, 0) \ 58 \
] 48, 0) ] 58 \ ] (76, 0) \ 58 \
] (49, 0) ] 58 \ ] (77, 0) \ 58 \
] (50, 0) ] 58 \ ] (78, 0) \ 58 \
] (51, 0) ] 58 \ ] (79, 0) \ 58 \
] (52, 0) ] 58 \ ] (80, 0) \ 58 \
] (53, 0) ] 58 \ ] (81, 0) \ 58 \
] (54, 0) ] 58 \ ] (82, 0) \ 58 \
] (55, 0) ] 58 \ ] (83, 0) \ 58 \
| (56, 0) | 58 T | 58 |
] (57, 0) ] 58 \ ] (85, 0) \ 58 \
| (58,0) | 58 || ©6,0 | 58 |
] (59, 0) ] 58 \ ] (87, 0) \ 58 \
| (60,0) | 58 | 88,0 | 58 |
] 61, 0) ] 58 \ ] (89, 0) \ 58 \
| (62,0) | 58 | 90,0 | 58 |
] (63, 0) ] 58 \ ] (91, 0) \ 58 \
] (64, 0) ] 58 \ ] (92, 0) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (93, 0) ] 58 \ ] (121, 0) \ 58 \
] (94, 0) ] 58 \ ] (122, 0) \ 58 \
] (95, 0) ] 58 \ ] (123, 0) \ 58 \
] (96, 0) ] 58 \ ] (124, 0) \ 58 \
| (97,0) | 58 || azs0 | 58 |
] (98, 0) ] 58 \ ] (126, 0) \ 58 \
[ (99,0) | 58 | a27,0) | 58 |
] (100, 0) ] 58 \ ] (128, 0) \ 58 \
] (101, 0) \ 58 \ ] (129, 0) \ 58 \
] (102, 0) ] 58 \ ] (130, 0) \ 58 \
] (103, 0) \ 58 \ ] (131, 0) \ 58 \
] (104, 0) ] 58 \ ] (132, 0) \ 58 \
] (105, 0) ] 58 \ ] (133, 0) \ 58 \
] (106, 0) ] 58 \ ] (134, 0) \ 58 \
] (107, 0) ] 58 \ ] (135, 0) \ 58 \
] (108, 0) ] 58 \ ] (136, 0) \ 58 \
] (109, 0) ] 58 \ ] (137, 0) \ 58 \
] (110, 0) ] 58 \ ] (138, 0) \ 58 \
] (111, 0) ] 58 \ ] (139, 0) \ 58 \
| (112,0) | 58 || a40,0) | 58 |
] (113, 0) ] 58 \ ] (141, 0) \ 58 \
| (114,0) | 58 || ae2,0 | 58 |
] (115, 0) ] 58 \ ] (143, 0) \ 58 \
| (116,0) | 58 || a44,0) | 58 |
] (117, 0) ] 58 \ ] (145, 0) \ 58 \
] (118, 0) \ 58 \ ] (146, 0) \ 58 \
] (119, 0) ] 58 \ ] (147, 0) \ 58 \
] (120, 0) ] 58 \ ] (148, 0) \ 58 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 6: Two witnesses results (0 < n < 299, Table 6: Two witnesses results (0 < n < 299,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] (149, 0) ] 58 \ ] (177, 0) \ 58 \
] (150, 0) ] 58 \ ] (178, 0) \ 58 \
] (151, 0) ] 58 \ ] (179, 0) \ 58 \
] (152, 0) ] 58 \ ] (180, 0) \ 58 \
| (153,0) | 58 || asy0) | 58 |
] (154, 0) ] 58 \ ] (182, 0) \ 58 \
| (155, 0) | 58 || as3,0 | 58 |
] (156, 0) ] 58 \ ] (184, 0) \ 58 \
] (157, 0) \ 58 \ ] (185, 0) \ 58 \
] (158, 0) ] 58 \ ] (186, 0) \ 58 \
] (159, 0) \ 58 \ ] (187, 0) \ 58 \
] (160, 0) ] 58 \ ] (188, 0) \ 58 \
] (161, 0) ] 58 \ ] (189, 0) \ 58 \
] (162, 0) ] 58 \ ] (190, 0) \ 58 \
] (163, 0) ] 58 \ ] (191, 0) \ 58 \
] (164, 0) ] 58 \ ] (192, 0) \ 58 \
] (165, 0) ] 58 \ ] (193, 0) \ 58 \
] (166, 0) ] 58 \ ] (194, 0) \ 58 \
] (167, 0) ] 58 \ ] (195, 0) \ 58 \
| (168,0) | 58 || 9,0 | 58 |
] (169, 0) ] 58 \ ] (197, 0) \ 58 \
| (170,0) | 58 || @90 | 58 |
] (171, 0) ] 58 \ ] (199, 0) \ 58 \
| (172,0) | 58 || ©00,0) | 58 |
] (173, 0) ] 58 \

’ (174, 0) ‘ 58 ‘ iii. Three witnesses

] (175, 0) ] 58 \

] (176, 0) ] 58 \

Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,

top 500) [3] top 500) [I3] (Continued)
Witnesses Number of liars 0,1,2) ‘ 5
(0 < n<25) 0.1,3) s
0,0,0) 0.1, 4)
00D 0,1,5)
092 0,1,6)
0,0,3) 0,1,7)
004 0,1,8)
0.9,5 0,1,9)
00,6 0,1, 10)
097 0,1,11)
0,0,8)

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o
—_
—_
(®))
N—

Q|| G| G| Q1| G || Q|| G1|| G || G1|| G || Q1 || Q1 || Q|| Q1| Q1 || Q1 || Q|| Q|| Q1 || Q1 || Q1| Q1 || Q1 || Q1| Q1 || G1|| O
Q|| G| Gr|| G || Q|| Q|| G1|| Q1 || Q1 || Q1 || Q1 || Q1 || Q1 || Q1 || Q|| Q1 || Q|| G1|| G || Q1 || G || Q1 || Q1| G || G1|| O

~l~ll~ll ~ll~ll~ll~ll~ll ~ll ~ll~ll~ll~ll~ll~ll~ll~ll ~ll ~ll~ll~1ll~1l ~I|l ~I||l ~1 ~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ L N N N N
—_
~

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,
top 500) [I3] (Continued) top 500) [I3] (Continued)

0,2,5

&
&
»
®
N
&

a1

0,2,6

0,27

)
)
)
)

0,2,8

o
N
—_
°s
=

Q|| G| Gr|| G || Q|| Q|| Q1 || Q1 || Q1 || G || Q1 || Q1 || Q|| Q1| G || G1|| G || Q|| G1 || Q|| G1|| G || Q1 || G || Q1 || G1|| U1

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

o
W
N
N
N—

Q|| G| Gr|| G || Q|| Q|| G1|| Q1 || Q1 || Q1 || Q1 || Q1 || Q1 || Q1 || Q|| Q1 || Q|| G1|| G || Q1 || G || Q1 || Q1| G || G1|| O

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,

top 500) [I3] (Continued) top 500) [I3] (Continued)
’wAJD ]5 \ ]wJJ@ \5 \
](aa1m ]5 \ ](aalm \5
’(Q&l@ ]5 \ ](aal@ \5
’@4J® ]5 \ ](Qaln \5 \
[ (0,4,15) E || ©518 |5 |
’(Q&l@ ]5 \ ](aalm \5
| (0,4,17) |5 | 05,20 B |
’(Q&l& ]5 \ ](Qazn \5 \
[ (0,4,19) 5 0,52 B |
]mAgm ]5 \ ]mjga \5 \
“Q&M) \5 \ MQ&M) \5 \
]@@n) b \ ]@@m b \
]@am b \ ]@an b \
]wAzg ]5 \ ]wﬁa) \5 \
]@am ]5 \ ]@@@ \5 \
]@5n ]5 \ ]@@@ \5 \
]@am ]5 \ ]@@& \5 \
]@5& ]5 \ ]@@@ \5 \
]ma@ ]5 \ ]m@n \5 \
| 0,5,5) E | 068 |5 |
]@a@ ]5 \ ]@@% \5 \
1 0,5,7) E | [ ©,610 |5 |
]ma& ]5 \ ]@an) \5 \
10,59 E | 0612 |5 |
]mjﬂm ]5 \ ]wﬁﬂa \5 \
| (0,5,11) |5 | 0614) |5
]wjﬂm ]5 \ ]wﬁﬂa \5 \
](Qalm ]5 \ MQ@l@ \5 \
Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,

top 500) [I3] (Continued) top 500) [I3] (Continued)
’wﬁﬂﬂ ]5 \ Mazm) \5 \
](Q@l& ]5 \ ](szn \5 \
]me% ]5 \ Mazn) \5 \
MQ@%) ]5 \ “QZB) \5 \
| (0,6,21) E 0,729 |5 |
]@@m) b \ ]@&m b \
| (0,6,23) |5 o8 B |
]@@M) b \ ]m&m b \
1 0,7,0) 5 R B |
]@ZD ]5 \ ’@&@ \5 \
Mazm \5 \ ]m&& \5 \
]@1& ]5 \ ]@&@ \5 \
]@z@ ]5 \ ]@&n \5 \
]@z& ]5 \ ]@&& \5 \
]@z@ ]5 \ ]@&% \5 \
]@zn ]5 \ ]@&m) \5 \
]@z& ]5 \ ]@&n) \5 \
](QZ9) ]5 \ ’@8&@ \5 \
]mjﬂm ]5 \ ]mﬂﬂm \5 \
| (0,7,11) E 0814 |5 |
’®JJD ]5 \ ]wﬂﬂa \5 \
1 (0,7,13) E || ©816) |5 |
’@7J® ]5 \ ](Q&ln \5 \
[ (0,7,15) E | 03818 |5 |
]mJJ@ ]5 \ ’wﬂﬂ% \5 \
[ (0,7,17) |5 | 08,20 |5 |
](azla ]5 \ ](Q&zn \5 \
](Qzlm ]5 \ Maazm \5 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25,

top 500) [I3] (Continued)

Table 7: Three witnesses results (0 < n < 25,
top 500) [I3] (Continued)

] 0, 8, 23) ] 5 \ ] 0,10, 1) \ 5 \
] 0, 8, 24) ] 5 \ ] 0, 10, 2) \ 5 \
](0,9,0) ]5 \ ](o 10, 3) \5 \
](0,9,1) ]5 \ ](0 10, 4) \5 \
10,9,2) E | [ 0105 |5 |
](0,9,3) ]5 \ ](0 10, 6) \5 \
10,9,4) |5 |1 010,7) B |
](0,9,5) ]5 \ ](0 10, 8) \5 \
1 0,9,6) 5 | 10,109 B |
] ©,9,7) ] 5 \ ] (0, 10, 10) \ 5 \
] 0,9, 8) \ 5 \ ] 0, 10, 11) \ 5 \
] ©,9,9) ] 5 \ ] 0, 10, 12) \ 5 \
] 0, 9, 10) ] 5 \ ] 0, 10, 13) \ 5 \
] 0,9, 11) ] 5 \ ] (0, 10, 14) \ 5 \
] 0,9, 12) ] 5 \ ] 0, 10, 15) \ 5 \
] 0,9, 13) ] 5 \ ] 0, 10, 16) \ 5 \
] 0,9, 14) ] 5 \ ] 0, 10, 17) \ 5 \
] 0,9, 15) ] 5 \ ] 0, 10, 18) \ 5 \
] 0,9, 16) ] 5 \ ] 0, 10, 19) \ 5 \
1(0,9,17) E || 10,20 |5 |
] 0,9, 18) ] 5 \ ] 0, 10, 21) \ 5 \
1(0,9,19) E 010,22 |5 |
] 0, 9, 20) ] 5 \ ] 0, 10, 23) \ 5 \
[ (0,9,21) E | 0,10,24) |5 |
] 0,9, 22) ] 5 \ ] 0, 11, 0) \ 5 \
[ (0,9,23) |5 o1, |5 |
] 0, 9, 24) ] 5 \ ] 0, 11, 2) \ 5 \
] 0, 10, 0) ] 5 \ ] 0, 11, 3) \ 5 \

40
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,

top 500) [I3] (Continued) top 500) [I3] (Continued)
](0114) ]5 ](0127) \5
](0115) ]5 ](0128) \5
](0116) ]5 ](0129) \5
](0117) ]5 ](01210) \5
| (0,11,8) E | (0,12,11) |5
](0119) ]5 ](01212) \5
](o 11, 10) \5 ](o 12, 13) \5
](0 11, 11) ]5 ](0 12, 14) \5
[ (0,11,12) 5 | (0,12,15) B
](0 11, 13) ]5 ](0 12, 16) \5
](o 11, 14) \5 ](o 12,17) \5
](0 11, 15) ]5 ](0 12, 18) \5
](o 11, 16) ]5 ](o 12, 19) \5
](o 11, 17) ]5 ](o 12, 20) \5
](o 11, 18) ]5 ](o 12, 21) \5
](0 11, 19) ]5 ](0 12, 22) \5
](o 11, 20) ]5 ](o 12, 23) \5
](o 11, 21) ]5 ](0 12, 24) \5
](01122) ]5 ](0130) \5
| (0,11,23) E | (0,13,1) |5
](01124) ]5 ](0132) \5
| (0,12,0) E | (0,13,3) |5
](0121) ]5 ](0134) \5
[ (0,12,2) E | (0,13,5) |5
](0123) ]5 ](0136) \5
](0124) \5 ](0137) \5
](0125) ]5 ](0138) \5
](0126) ]5 ](0139) \5

Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,

top 500) [I3] (Continued) top 500) [I3] (Continued)
](0 13, 10) ]5 ](o 14, 13) \5
](o 13, 11) ]5 ](o 14, 14) \5
](o 13, 12) ]5 ](o 14, 15) \5
](0 13, 13) ]5 ](0 14, 16) \5
](0 13, 14) ]5 ](0 14, 17) \5
](0 13, 15) ]5 ](0 14, 18) \5
](o 13, 16) \5 ](o 14, 19) \5
](o 13,17) ]5 ](0 14, 20) \5
| (0,13,18) 5 | (0,14,21) B
](0 13, 19) ]5 ](0 14, 22) \5
](o 13, 20) \5 ](o 14, 23) \5
](0 13, 21) ]5 ](0 14, 24) \5
](01322) ]5 ](0150) \5
](01323) ]5 ](0151) \5
](01324) ]5 ](0152) \5
](0140) ]5 ](0153) \5
](0141) ]5 ](0154) \5
](0142) ]5 ](0155) \5
](0143) ]5 ](0156) \5
(0,14, 4) E | (0,15,7) |5
](0145) ]5 ](0158) \5
(0,14, 6) E 1 (0,15,9) |5
](0147) ]5 ](01510) \5
(0,14, 8) E | (0,15,11) |5
](0149) ]5 ](01512) \5
[ (0,14,10) |5 | (0,15,13) |5
](0 14, 11) ]5 ](0 15, 14) \5
](o 14, 12) ]5 ](o 15, 15) \5
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,

top 500) [I3] (Continued) top 500) [I3] (Continued)
](0 15, 16) ]5 ](o 16, 19) \5
](o 15, 17) ]5 ](o 16, 20) \5
](o 15, 18) ]5 ](o 16, 21) \5
](0 15, 19) ]5 ](0 16, 22) \5
| (0,15,20) E | (0,16,23) |5
](o 15, 21) ]5 ](0 16, 24) \5
[ (0,15,22) |5 [ (0,17,0) B
](01523) ]5 ](0171) \5
](01524) \5 ](0172) \5
](0160) ]5 ](0173) \5
](0161) \5 ](0174) \5
](0162) ]5 ](0175) \5
](0163) ]5 ](0176) \5
](0164) ]5 ](0177) \5
](0165) ]5 ](0178) \5
’(0166) ]5 ](0179) \5
](0167) ]5 ](01710) \5
’(0168) ]5 ](01711) \5
](0169) ]5 ](01712) \5
| (0,16,10) E | (0,17,13) |5
](0 16, 11) ]5 ](0 17, 14) \5
[ (0,16,12) E [ (0,17,15) |5
](0 16, 13) ]5 ](0 17, 16) \5
](0 16, 14) \5 ](0 17, 17) \5
](0 16, 15) ]5 ](0 17, 18) \5
[ (0,16, 16) |5 [ (0,17,19) |5
](0 16, 17) ]5 ](0 17, 20) \5
](o 16, 18) ]5 ](o 17, 21) \5

Continued on next page
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Liars in the Miller-Rabin primality test

Table 7: Three witnesses results (0 < n < 25, Table 7: Three witnesses results (0 < n < 25,
top 500) [I3] (Continued) top 500) [I3] (Continued)
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](01722) ]5 \ ](0190) \5 \
](01723) ]5 \ ](0191) \5 \
](01724) ]5 \ ](0192) \5 \
](0180) ]5 \ ](0193) \5 \
(0,18, 1) E [ ©0,19,9 |5 |
](0182) ]5 \ ](0195) \5 \
| (0,18,3) |5 | 10196 B |
](0184) ]5 \ ](0197) \5 \
| (0,18,5) 5 | 10198 B |
](0186) ]5 \ ](0199) \5 \
](0187) \5 \ ](01910) \5 \
](0188) ]5 \ ](01911) \5 \
](0189) ]5 \ ](01912) \5 \
](o 18, 10) ]5 \ ](o 19, 13) \5 \
](o 18, 11) ]5 \ ](o 19, 14) \5 \
](0 18, 12) ]5 \ ](0 19, 15) \5 \
](o 18, 13) ]5 \ ](o 19, 16) \5 \
](o 18, 14) ]5 \ ](0 19, 17) \5 \
](0 18, 15) ]5 \ ](0 19, 18) \5 \
](0 18, 16) ]5 \ ](o 19, 19) \5 \
](o 18, 17) ]5 \ ](0 19, 20) \5 \
| (0,18,18) E 019,21 |5 |
](0 18, 19) ]5 \ ](0 19, 22) \5 \
[ (0,18,20) E 0,19, |5 |
](0 18, 21) ]5 \ ](0 19, 24) \5 \
[ (0,18,22) |5 |

](01823) ]5 \

](01824) ]5 \



Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50,

top 500) [3]

Table 8: Three witnesses results (0 < n < 50,
top 500) [I3] (Continued)

Witnesses Number of liars

(0 < n < 50)

]@am ]n \
MQ@l) ]n \
]@am ]11 \
Maqs) ]n \
]@a@ ]11 \
Maq5) ]n \
]@a@ ]n \
]man ]n \
1 0,0,8) ! |
“QQ% ]n \
| (0,0,10) |1

](0,0,11) ] 11

[ (0,0,12) [ |
](a(xla ]11 \
’@QM) \n \
](Q(le ]11 \
] 0, 0, 16) ]11

]w,alm ]11 \
] 0, 0, 18) ]11

’(OJLl% ]11 \
]@am) ]n \
](0,0,21) ] 11

’@Qﬂ) ]n \
]@am) ]n \
]maM) ]n \
| (0,0,25) ! |
]@a%) ]n \

Continued on next page

]woy) \n \
]mom) \n \
]wOM) \n \
]wow) \n \
[ (0,0,31) K |
]wom) \n \
[ (0,0,33) |11 |
]mOM) \n \
[ (0,0,35) |1 |
]mO%) \n \
’wOW) \n \
]wow) \n \
]mow) \n \
’wOM) \n \
](ou) \n \
]wog) \n \
]mO@) \n \
]mOM) \n \
]mO%) \n \
]mO%) \n \
]wow) \n \
[ (0,0,48) |1 |
]mlo \n \
]mln \n \
012 E |
[ 0,1,3) |1 |
0,1, 4) |1 |
015 E |

Continued on next page
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Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued)

Table 8: Three witnesses results (0 < n < 50,
top 500) [I3] (Continued)

] 0,1, 6) ] 11 \ ] 0, 1, 34) \ 11 \
] ©,1,7) ] 11 \ ] 0, 1, 35) \ 11 \
] 0,1, 8) ] 11 \ ] 0, 1, 36) \ 11 \
] ©,1,9) ] 11 \ ] 0,1, 37) \ 11 \
] 0, 1, 10) ] 11 \ ] 0, 1, 38) \ 11 \
] 0,1, 11) ] 11 ‘ ] 0, 1, 39) \ 11 ‘
] 0,1, 12) \ 11 \ ] (0, 1, 40) \ 11 \
] 0,1, 13) ] 11 ‘ ] 0, 1, 41) \ 11 ‘
] 0, 1, 14) \ 11 \ ] 0, 1, 42) \ 11 \
] 0,1, 15) ] 11 \ ] 0, 1, 43) \ 11 \
] 0, 1, 16) \ 11 \ ] 0, 1, 44) \ 11 \
] 0,1, 17) ] 11 \ ] 0, 1, 45) \ 11 \
] 0, 1, 18) ] 11 \ ] 0, 1, 46) \ 11 \
] 0,1, 19) ] 11 \ ] 0,1, 47) \ 11 \
] 0, 1, 20) ] 11 \ ] 0, 1, 48) \ 11 \
] 0,1, 21) ] 11 \ ] 0,2, 0) \ 11 \
] 0, 1, 22) ] 11 \ ] 0,2, 1) \ 11 \
] 0,1, 23) ] 11 \ ] ©,2,2) \ 11 \
] 0, 1, 24) ] 11 \ ] 0, 2, 3) \ 11 \
] 0, 1, 25) ] 11 \ ] 0,2, 4) \ 11 \
] 0, 1, 26) ] 11 ‘ ] 0,2, 5) \ 11 ‘
] 0, 1, 27) ] 11 \ ] 0, 2, 6) \ 11 \
] 0, 1, 28) ] 11 ‘ ] ©,2,7) \ 11 ‘
] 0, 1, 29) \ 11 \ ] 0,2, 8) \ 11 \
] 0, 1, 30) ] 11 \ ] ©,2,9) \ 11 \
] 0, 1, 31) \ 11 \ ] 0, 2, 10) \ 11 \
] 0,1, 32) ] 11 \ ] ©,2,11) \ 11 \
] 0, 1, 33) ] 11 \ ] 0,2, 12) \ 11 \
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Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50, Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0,2, 13) ] 11 \ ] 0,2, 41) \ 11 \
] 0, 2, 14) ] 11 \ ] 0, 2, 42) \ 11 \
] 0, 2, 15) ] 11 \ ] 0, 2, 43) \ 11 \
] 0, 2, 16) ] 11 \ ] 0, 2, 44) \ 11 \
] 0,2, 17) ] 11 \ ] 0, 2, 45) \ 11 \
] 0,2, 18) ] 11 ‘ ] 0, 2, 46) \ 11 ‘
] 0, 2, 19) \ 11 \ ] 0, 2, 47) \ 11 \
] 0, 2, 20) ] 11 ‘ ] 0, 2, 48) \ 11 ‘
] 0,2, 21) \ 11 \ ] ©, 3, 0) \ 11 \
] 0,2, 22) ] 11 \ ] ©,3,1) \ 11 \
] 0, 2, 23) \ 11 \ ] 0,3, 2) \ 11 \
] 0, 2, 24) ] 11 \ ] 0, 3, 3) \ 11 \
] 0, 2, 25) ] 11 \ ] 0, 3, 4) \ 11 \
] 0, 2, 26) ] 11 \ ] 0, 3, 5) \ 11 \
] 0,2, 27) ] 11 \ ] 0, 3, 6) \ 11 \
] 0,2, 28) ] 11 \ ] ©,3,7) \ 11 \
] 0, 2, 29) ] 11 \ ] 0, 3, 8) \ 11 \
] 0, 2, 30) ] 11 \ ] 0,3, 9) \ 11 \
] 0,2, 31) ] 11 \ ] 0, 3, 10) \ 11 \
] 0,2, 32) ] 11 \ ] 0,3, 11) \ 11 \
] 0, 2, 33) ] 11 \ ] 0,3, 12) \ 11 \
] 0, 2, 34) ] 11 \ ] 0, 3, 13) \ 11 \
] 0, 2, 35) ] 11 \ ] 0, 3, 14) \ 11 \
[ (0,2,36) |1 03,15 |1 |
] 0,2, 37) ] 11 \ ] 0, 3, 16) \ 11 \
[ (0,2,38) & 103,17 |1 |
] 0,2, 39) ] 11 \ ] 0, 3, 18) \ 11 \
] 0, 2, 40) ] 11 \ ] 0, 3, 19) \ 11 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50, Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 3, 20) ] 11 \ ] 0, 3, 48) \ 11 \
] 0, 3, 21) ] 11 \ ] 0, 4, 0) \ 11 \
] 0, 3, 22) ] 11 \ ] 0,4, 1) \ 11 \
] 0, 3, 23) ] 11 \ ] ©, 4, 2) \ 11 \
] 0, 3, 24) ] 11 \ ] 0, 4, 3) \ 11 \
] 0, 3, 25) ] 11 \ ] 0, 4, 4) \ 11 \
[ (0,3,26) |1 | 1045 |11 |
] 0, 3, 27) ] 11 ‘ ] 0, 4, 6) \ 11 ‘
| (0,3,28) & 1047 |1 |
] 0, 3, 29) ] 11 \ ] 0, 4, 8) \ 11 \
] 0, 3, 30) \ 11 \ ] 0, 4, 9) \ 11 \
] 0, 3, 31) ] 11 \ ] 0, 4, 10) \ 11 \
] 0, 3, 32) ] 11 \ ] 0, 4, 11) \ 11 \
] 0, 3, 33) ] 11 \ ] 0, 4, 12) \ 11 \
] 0, 3, 34) ] 11 \ ] 0, 4, 13) \ 11 \
] 0, 3, 35) ] 11 \ ] 0, 4, 14) \ 11 \
] 0, 3, 36) ] 11 \ ] 0, 4, 15) \ 11 \
] 0, 3, 37) ] 11 \ ] 0, 4, 16) \ 11 \
] 0, 3, 38) ] 11 \ ] 0, 4, 17) \ 11 \
[ (0,3,39) ! | [ ©0418 |1 |
] 0, 3, 40) ] 11 \ ] 0, 4, 19) \ 11 \
] 0, 3, 41) ] 11 \ ] 0, 4, 20) \ 11 \
] 0, 3, 42) ] 11 ‘ ] 0, 4, 21) \ 11 ‘
(0,3, 43) |1 | 0,4,2) |1 |
] (0, 3, 44) ] 11 \ ] 0, 4, 23) \ 11 \
(0,3, 45) & | 0,4,29) |1 |
] (0, 3, 46) ] 11 \ ] 0, 4, 25) \ 11 \
] 0, 3, 47) ] 11 \ ] (0, 4, 26) \ 11 \

Continued on next page Continued on next page

48



Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50, Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 4, 27) ] 11 \ ] ©, 5, 6) \ 11 \
] 0, 4, 28) ] 11 \ ] 0,5, 7) \ 11 \
] 0, 4, 29) ] 11 \ ] 0, 5, 8) \ 11 \
] 0, 4, 30) ] 11 \ ] ©, 5, 9) \ 11 \
] 0, 4, 31) ] 11 \ ] 0, 5, 10) \ 11 \
] 0, 4, 32) ] 11 ‘ ] 0, 5, 11) \ 11 ‘
[ (0,4,33) |1 0512 |11 |
] 0, 4, 34) ] 11 ‘ ] 0, 5, 13) \ 11 ‘
[ (0,4,35) & 0514 |1 |
] 0, 4, 36) ] 11 \ ] 0, 5, 15) \ 11 \
] 0, 4, 37) \ 11 \ ] 0, 5, 16) \ 11 \
] 0, 4, 38) ] 11 \ ] 0, 5,17) \ 11 \
] 0, 4, 39) ] 11 \ ] 0, 5, 18) \ 11 \
] (0, 4, 40) ] 11 \ ] 0, 5, 19) \ 11 \
] 0, 4, 41) ] 11 \ ] (0, 5, 20) \ 11 \
] 0, 4, 42) ] 11 \ ] 0, 5, 21) \ 11 \
] 0, 4, 43) ] 11 \ ] 0, 5, 22) \ 11 \
] 0, 4, 44) ] 11 \ ] 0, 5, 23) \ 11 \
] 0, 4, 45) ] 11 \ ] 0, 5, 24) \ 11 \
] 0, 4, 46) ] 11 \ ] 0, 5, 25) \ 11 \
] 0, 4, 47) ] 11 ‘ ] 0, 5, 26) \ 11 ‘
] 0, 4, 48) ] 11 \ ] 0, 5, 27) \ 11 \
] 0, 5, 0) ] 11 \ ] 0, 5, 28) \ 11 \
] 0,5, 1) \ 11 \ ] 0, 5, 29) \ 11 \
] 0, 5, 2) ] 11 \ ] 0, 5, 30) \ 11 \
1 0,5,3) & EEEED |1 |
] 0, 5, 4) ] 11 \ ] 0, 5, 32) \ 11 \
] 0, 5, 5) ] 11 \ ] 0, 5, 33) \ 11 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50, Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 5, 34) ] 11 \ ] 0, 6, 13) \ 11 \
] 0, 5, 35) ] 11 \ ] 0, 6, 14) \ 11 \
] 0, 5, 36) ] 11 \ ] 0, 6, 15) \ 11 \
] 0, 5, 37) ] 11 \ ] 0, 6, 16) \ 11 \
| (0,5,38) K 0617 |1 |
] 0, 5, 39) ] 11 \ ] 0, 6, 18) \ 11 \
| (0,5, 40) |1 | 10,619 |11 |
] 0, 5, 41) ] 11 ‘ ] 0, 6, 20) \ 11 ‘
] 0, 5, 42) \ 11 \ ] 0, 6, 21) \ 11 \
] 0, 5, 43) ] 11 \ ] 0, 6, 22) \ 11 \
] 0, 5, 44) \ 11 \ ] 0, 6, 23) \ 11 \
] (0, 5, 45) ] 11 \ ] 0, 6, 24) \ 11 \
] 0, 5, 46) ] 11 \ ] 0, 6, 25) \ 11 \
] 0, 5, 47) ] 11 \ ] 0, 6, 26) \ 11 \
] 0, 5, 48) ] 11 \ ] 0, 6, 27) \ 11 \
] 0, 6, 0) ] 11 \ ] 0, 6, 28) \ 11 \
] ©, 6, 1) ] 11 \ ] 0, 6, 29) \ 11 \
] 0, 6,2) ] 11 \ ] 0, 6, 30) \ 11 \
] 0, 6, 3) ] 11 \ ] 0, 6, 31) \ 11 \
(0,6, 4) ! | [ 063) |1 |
] 0, 6, 5) ] 11 \ ] 0, 6, 33) \ 11 \
| (0,6,6) 1 | [ ©,639 |1 |
] ©, 6, 7) ] 11 \ ] 0, 6, 35) \ 11 \
1 0,6,8) |1 | 0,636 |1 |
] 0, 6,9) ] 11 \ ] 0, 6, 37) \ 11 \
[ (0,6,10) & | 0,6,38) |1 |
] 0, 6,11) ] 11 \ ] 0, 6, 39) \ 11 \
] 0, 6, 12) ] 11 \ ] (0, 6, 40) \ 11 \

Continued on next page Continued on next page

50



Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50, Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 6, 41) ] 11 \ ] 0, 7, 20) \ 11 \
] 0, 6, 42) ] 11 \ ] 0,7, 21) \ 11 \
] 0, 6, 43) ] 11 \ ] 0,7, 22) \ 11 \
] 0, 6, 44) ] 11 \ ] 0,7, 23) \ 11 \
| (0, 6,45) K 0,729 K |
] 0, 6, 46) ] 11 \ ] 0, 7, 25) \ 11 \
] 0, 6, 47) \ 11 \ ] 0, 7, 26) \ 11 \
] 0, 6, 48) ] 11 \ ] 0, 7, 27) \ 11 \
1 0,7,0) & | 10,7, |1 |
] ©,7,1) ] 11 \ ] 0,7, 29) \ 11 \
] 0,7, 2) \ 11 \ ] 0, 7, 30) \ 11 \
] 0,7, 3) ] 11 \ ] 0,7, 31) \ 11 \
] 0,7, 4) ] 11 \ ] 0,7, 32) \ 11 \
] 0,7, 5) ] 11 \ ] 0,7, 33) \ 11 \
] 0,7, 6) ] 11 \ ] 0, 7, 34) \ 11 \
] ©,7,7) ] 11 \ ] 0,7, 35) \ 11 \
] 0,7, 8) ] 11 \ ] 0, 7, 36) \ 11 \
] ©,7,9) ] 11 \ ] 0,7, 37) \ 11 \
] 0, 7, 10) ] 11 \ ] 0,7, 38) \ 11 \
] 0,7, 11) ] 11 \ ] 0, 7, 39) \ 11 \
] 0,7, 12) ] 11 ‘ ] (0, 7, 40) \ 11 ‘
] 0,7, 13) ] 11 \ ] 0,7, 41) \ 11 \
] 0,7, 14) ] 11 ‘ ] 0,7, 42) \ 11 ‘
] 0,7, 15) \ 11 \ ] 0,7, 43) \ 11 \
] 0,7, 16) ] 11 \ ] 0, 7, 44) \ 11 \
] 0,7, 17) \ 11 \ ] (0, 7, 45) \ 11 \
] 0,7, 18) ] 11 \ ] 0, 7, 46) \ 11 \
] 0,7, 19) ] 11 \ ] 0, 7, 47) \ 11 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued)

Table 8: Three witnesses results (0 < n < 50,
top 500) [I3] (Continued)

] 0,7, 48) ] 11 \ ] 0, 8, 27) \ 11 \
] 0, 8, 0) ] 11 \ ] 0, 8, 28) \ 11 \
] ©, 8, 1) ] 11 \ ] 0, 8, 29) \ 11 \
] ©, 8, 2) ] 11 \ ] 0, 8, 30) \ 11 \
1 0,8,3) K || ©38531 |1 |
] ©, 8, 4) ] 11 \ ] 0, 8, 32) \ 11 \
| 0,8,5) |1 | 038,39 |11 |
] ©, 8, 6) ] 11 \ ] 0, 8, 34) \ 11 \
0,87 & | 08,3 |1 |
] 0, 8, 8) ] 11 \ ] 0, 8, 36) \ 11 \
10,89 |1 0383 |1 |
] 0, 8, 10) ] 11 \ ] 0, 8, 38) \ 11 \
] 0, 8, 11) ] 11 \ ] 0, 8, 39) \ 11 \
] 0, 8, 12) ] 11 \ ] (0, 8, 40) \ 11 \
] 0, 8, 13) ] 11 \ ] 0, 8, 41) \ 11 \
] 0, 8, 14) ] 11 \ ] 0, 8, 42) \ 11 \
] 0, 8, 15) ] 11 \ ] 0, 8, 43) \ 11 \
] 0, 8, 16) ] 11 \ ] 0, 8, 44) \ 11 \
] 0, 8, 17) ] 11 \ ] 0, 8, 45) \ 11 \
| (0,8,18) ! || 0,846 |1 |
] 0, 8, 19) ] 11 \ ] 0, 8, 47) \ 11 \
| (0,8,20) 1 || ©849 |1 |
] 0, 8, 21) ] 11 ‘ ] 0,9, 0) \ 11 ‘
] 0, 8, 22) \ 11 \ ] 0,9, 1) \ 11 \
] 0, 8, 23) ] 11 \ ] 0,9, 2) \ 11 \
] 0, 8, 24) \ 11 \ ] ©, 9, 3) \ 11 \
] 0, 8, 25) ] 11 \ ] 0,9, 4) \ 11 \
] 0, 8, 26) ] 11 \ ] 0,9, 5) \ 11 \
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Liars in the Miller-Rabin primality test

Table 8: Three witnesses results (0 < n < 50, Table 8: Three witnesses results (0 < n < 50,

top 500) [I3] (Continued) top 500) [I3] (Continued)

](096) ]11 \ ](0934) \11 \
](097) ]11 \ ](0935) \11 \
](098) ]11 \ ](0936) \11 \
](099 ]11 \ ](0937) \11 \
](0910) ]11 \ ](0938) \11 \
](0911) ]11 \ ](0939) \11 \
](0912) \11 \ ](0940) \11 \
](0913) ]11 \ ](0941) \11 \
](0914) \11 \ ](0942) \11 \
](0915) ]11 \ ](0943) \11 \
](0916) \11 \ ](0944) \11 \
](0917) ]11 \ ](0945) \11 \
](0918) ]11 \ ](0946) \11 \
](0919) ]11 \ ](0947) \11 \
](920) ]11 \ ](948) \11 \
](0921) ]11 \ ](0 10, 0) \11 \
](0922) ]11 \ ](o 10, 1) \11 \
](0923) ]11 \ ](0 10, 2) \11 \
](0924) ]11 \ ](o 10, 3) \11 \
](0925) ]11 \ ](0 10, 4) \11 \
](0926) ]11 \ ](o 10, 5) \11 \
](0927) ]11 \ ](o 10, 6) \11 \
](0928) ]11 \ ](o 10,7) \11 \
1 (0,9,29) |1 | 10108 |1 |
](0930) ]11 \ ](0 10, 9) \11 \
[ (0,9,31) E |

] 0,9, 32) ] 11 \

] 0,9, 33) ] 11 \

Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [3]] top 500) [I3] (Continued)

Witnesses Number of lies ’ (0,0, 27) ‘ 17 ‘
O=n<7 [0,0,28) (17 |
| 0,0,0) |17 | [0,0,29) 17 |
’ ©9D ’ 17 ‘ ] (0, 0, 30) \ 17 \
’ ©.0,2) ’ 17 ‘ ] 0, 0, 31) \ 17 \
’ ©,0,3) ’ 17 ‘ ] 0,0, 32) \ 17 \
’ ©.04) ’ 17 ‘ ] 0, 0, 33) \ 17 \
’ ©.0,5 ’ 17 ‘ ] 0, 0, 34) \ 17 \
’ ©,0,6) ’ 17 ‘ ] 0, 0, 35) \ 17 \
’ ©.0,7) ’ 17 ‘ ] 0, 0, 36) \ 17 \
’ ©.0,8) ’ 17 ‘ ] 0, 0, 37) \ 17 \
’ ©,0,9) ’ 17 ‘ ] 0, 0, 38) \ 17 \
](o 0, 10) ]17 \ ’(0 0, 3) ‘17 ‘
’ (0,0,11) ’ 17 ‘ ] 0, 0, 40) \ 17 \
’ ©,0,12) ‘ 7 ‘ ] 0,0, 41) \ 17 \
’ 0,0,13) ’ 17 ‘ ] 0, 0, 42) \ 17 \
](o 0, 14) \17 \ ’(0043) ‘17 ‘
’ ©0,0,15) ’ 17 ‘ ] 0, 0, 44) \ 17 \
] 0, 0, 16) ] 17 \ ’ 00,8 ‘ = ‘
’ ©,0,17) ’ 17 ‘ ] 0, 0, 46) \ 17 \
] 0,0, 18) ] 17 \ ’ 00,4 ‘ = ‘
] 0,0, 19) ] 17 \ ’ 00,49 ‘ = ‘
] (0, 0, 20) ] 17 \ ’ 0.0.8) ‘ = ‘
] 0,0, 21) ] 17 \ ’ 0,.0,50) ‘ = ‘
] 0, 0, 22) ] 17 \ ’ 00,50 ‘ T ‘
] 0, 0, 23) ] 17 \ ’ 0.0.5) ‘ = ‘
] 0, 0, 24) ] 17 \ ’ 00,5 ‘ = ‘
](o 0, 25) ]17 \ ’(0054) ‘17 ‘
] 0, 0, 26) ] 17 \

Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 0, 55) ] 17 \ ] 0,1, 8) \ 17 \
] 0, 0, 56) ] 17 \ ] ©,1,9) \ 17 \
] 0, 0, 57) ] 17 \ ] 0, 1, 10) \ 17 \
] 0, 0, 58) ] 17 \ ] 0,1, 11) \ 17 \
| (0,0,59) |17 o112 | 17 |
] 0, 0, 60) ] 17 \ ] 0,1, 13) \ 17 \
(0,0, 61) |17 101,14 | 17 |
] 0,0, 62) ] 17 \ ] 0,1, 15) \ 17 \
| (0,0,63) |17 | 101,16 |17 |
] 0, 0, 64) ] 17 \ ] 0,1, 17) \ 17 \
] 0, 0, 65) \ 17 \ ] 0,1, 18) \ 17 \
] 0, 0, 66) ] 17 \ ] 0,1, 19) \ 17 \
] 0, 0, 67) ] 17 \ ] 0, 1, 20) \ 17 \
] 0, 0, 68) ] 17 \ ] 0,1, 21) \ 17 \
] 0, 0, 69) ] 17 \ ] 0,1, 22) \ 17 \
] 0, 0, 70) ] 17 \ ] 0,1, 23) \ 17 \
] 0, 0, 71) ] 17 \ ] 0, 1, 24) \ 17 \
] 0,0, 72) ] 17 \ ] 0,1, 25) \ 17 \
] 0, 0, 73) ] 17 \ ] 0, 1, 26) \ 17 \
] 0, 0, 74) ] 17 \ ] 0, 1, 27) \ 17 \
] 0,1, 0) ] 17 \ ] 0,1, 28) \ 17 \
] ©, 1, 1) ] 17 \ ] 0, 1, 29) \ 17 \
] 0,1, 2) ] 17 ‘ ] 0, 1, 30) \ 17 ‘
[ 0,1,3) |17 RS |17 |
] 0,1, 4) ] 17 \ ] 0,1, 32) \ 17 \
| 0,1,5) |17 |01, |17 |
] 0,1, 6) ] 17 \ ] 0, 1, 34) \ 17 \
] ©,1,7) ] 17 \ ] 0, 1, 35) \ 17 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 1, 36) ] 17 \ ] 0, 1, 64) \ 17 \
] 0, 1,37) ] 17 \ ] 0, 1, 65) \ 17 \
] 0, 1, 38) ] 17 \ ] 0, 1, 66) \ 17 \
] 0, 1, 39) ] 17 \ ] 0,1, 67) \ 17 \
] 0, 1, 40) ] 17 \ ] 0, 1, 68) \ 17 \
] 0, 1, 41) ] 17 ‘ ] 0, 1, 69) \ 17 ‘
] 0, 1, 42) \ 17 \ ] 0, 1, 70) \ 17 \
] 0, 1, 43) ] 17 ‘ ] 0,1, 71) \ 17 ‘
] 0, 1, 44) \ 17 \ ] 0,1, 72) \ 17 \
] 0, 1, 45) ] 17 \ ] 0,1, 73) \ 17 \
] 0, 1, 46) \ 17 \ ] 0, 1, 74) \ 17 \
] 0, 1, 47) ] 17 \ ] 0,2, 0) \ 17 \
] 0, 1, 48) ] 17 \ ] ©,2,1) \ 17 \
] 0, 1, 49) ] 17 \ ] ©,2,2) \ 17 \
] 0, 1, 50) ] 17 \ ] ©, 2, 3) \ 17 \
] 0,1, 51) ] 17 \ ] 0,2, 4) \ 17 \
] 0, 1, 52) ] 17 \ ] 0, 2, 5) \ 17 \
] 0,1, 53) ] 17 \ ] 0,2, 6) \ 17 \
] 0, 1, 54) ] 17 \ ] ©,2,7) \ 17 \
(0,1, 55) |17 R | 17 |
] 0, 1, 56) ] 17 \ ] 0,2,9) \ 17 \
] 0, 1, 57) ] 17 \ ] 0, 2, 10) \ 17 \
] 0, 1, 58) ] 17 \ ] 0,2, 11) \ 17 \
[ (0,1,59 |17 0212 | 17 |
] 0, 1, 60) ] 17 \ ] 0,2, 13) \ 17 \
] 0, 1, 61) \ 17 \ ] 0, 2, 14) \ 17 \
] 0,1, 62) ] 17 \ ] 0,2, 15) \ 17 \
] 0,1, 63) ] 17 \ ] 0, 2, 16) \ 17 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0,2,17) ] 17 \ ] 0, 2, 45) \ 17 \
] 0,2, 18) ] 17 \ ] 0, 2, 46) \ 17 \
] 0,2, 19) ] 17 \ ] 0,2, 47) \ 17 \
] 0, 2, 20) ] 17 \ ] 0, 2, 48) \ 17 \
] 0,2, 21) ] 17 \ ] 0, 2, 49) \ 17 \
] 0,2, 22) ] 17 ‘ ] 0, 2, 50) \ 17 ‘
] 0, 2, 23) \ 17 \ ] 0,2, 51) \ 17 \
] 0, 2, 24) ] 17 ‘ ] 0, 2, 52) \ 17 ‘
] 0, 2, 25) \ 17 \ ] 0, 2, 53) \ 17 \
] 0, 2, 26) ] 17 \ ] 0, 2, 54) \ 17 \
] 0, 2, 27) \ 17 \ ] 0, 2, 55) \ 17 \
] 0,2, 28) ] 17 \ ] 0, 2, 56) \ 17 \
] 0, 2, 29) ] 17 \ ] 0, 2, 57) \ 17 \
] 0, 2, 30) ] 17 \ ] 0,2, 58) \ 17 \
] 0,2, 31) ] 17 \ ] 0, 2, 59) \ 17 \
] 0,2, 32) ] 17 \ ] 0, 2, 60) \ 17 \
] 0, 2, 33) ] 17 \ ] 0, 2, 61) \ 17 \
] 0,2, 34) ] 17 \ ] 0,2, 62) \ 17 \
] 0, 2, 35) ] 17 \ ] 0, 2, 63) \ 17 \
] 0, 2, 36) ] 17 \ ] 0, 2, 64) \ 17 \
] 0,2, 37) ] 17 ‘ ] 0, 2, 65) \ 17 ‘
| (0,2,38) |17 | [ ©0,266) | 17 |
] 0, 2, 39) ] 17 \ ] 0, 2, 67) \ 17 \
] (0, 2, 40) \ 17 \ ] 0, 2, 68) \ 17 \
] 0,2, 41) ] 17 \ ] 0,2, 69) \ 17 \
] 0, 2, 42) \ 17 \ ] (0, 2, 70) \ 17 \
] 0, 2, 43) ] 17 \ ] 0,2, 71) \ 17 \
] 0, 2, 44) ] 17 \ ] 0,2, 72) \ 17 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued)

Table 9: Three witnesses results (0 < n < 75,
top 500) [I3] (Continued)

] 0,2, 73) ] 17 \ ] 0, 3, 26) \ 17 \
] 0, 2, 74) ] 17 \ ] 0, 3, 27) \ 17 \
] 0, 3, 0) ] 17 \ ] 0, 3, 28) \ 17 \
] ©,3, 1) ] 17 \ ] 0, 3, 29) \ 17 \
1 0,3,2) |17 || ©,3530 | 17 |
] 0, 3, 3) ] 17 \ ] 0, 3, 31) \ 17 \
| (0,3,4) |17 03,3 |17 |
] ©, 3, 5) ] 17 \ ] 0, 3, 33) \ 17 \
| 0,3,6) |17 | 0,334 |17 |
] ©,3,7) ] 17 \ ] 0, 3, 35) \ 17 \
1 0,3,8) |17 |1 0,3,36) |17 |
] 0, 3, 9) ] 17 \ ] 0, 3, 37) \ 17 \
] 0, 3, 10) ] 17 \ ] 0, 3, 38) \ 17 \
] 0,3, 11) ] 17 \ ] 0, 3, 39) \ 17 \
] 0, 3, 12) ] 17 \ ] (0, 3, 40) \ 17 \
] 0, 3, 13) ] 17 \ ] 0, 3, 41) \ 17 \
] 0, 3, 14) ] 17 \ ] 0, 3, 42) \ 17 \
] 0, 3, 15) ] 17 \ ] 0, 3, 43) \ 17 \
] 0, 3, 16) ] 17 \ ] 0, 3, 44) \ 17 \
] 0, 3, 17) ] 17 \ ] 0, 3, 45) \ 17 \
] 0, 3, 18) ] 17 \ ] 0, 3, 46) \ 17 \
] 0, 3, 19) ] 17 \ ] 0, 3, 47) \ 17 \
] 0, 3, 20) ] 17 \ ] 0, 3, 48) \ 17 \
] 0, 3, 21) \ 17 \ ] 0, 3, 49) \ 17 \
] 0, 3, 22) ] 17 \ ] 0, 3, 50) \ 17 \
| (0,3,23) |17 D |17 |
] 0, 3, 24) ] 17 \ ] 0, 3, 52) \ 17 \
] 0, 3, 25) ] 17 \ ] 0, 3, 53) \ 17 \
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 3, 54) ] 17 \ ] 0, 4,7) \ 17 \
] 0, 3, 55) ] 17 \ ] 0, 4, 8) \ 17 \
] 0, 3, 56) ] 17 \ ] 0, 4, 9) \ 17 \
] 0, 3, 57) ] 17 \ ] 0, 4, 10) \ 17 \
| (0,3,58) |17 041 | 17 |
] 0, 3, 59) ] 17 \ ] 0, 4, 12) \ 17 \
[ (0,3, 60) |17 0,413 |17 |
] 0, 3, 61) ] 17 \ ] 0, 4, 14) \ 17 \
(0,3, 62) |17 | 0,4,15) |17 |
] 0, 3, 63) ] 17 \ ] 0, 4, 16) \ 17 \
] 0, 3, 64) \ 17 \ ] 0, 4, 17) \ 17 \
] 0, 3, 65) ] 17 \ ] 0, 4, 18) \ 17 \
] 0, 3, 66) ] 17 \ ] 0, 4, 19) \ 17 \
] 0, 3, 67) ] 17 \ ] 0, 4, 20) \ 17 \
] 0, 3, 68) ] 17 \ ] 0, 4, 21) \ 17 \
] 0, 3, 69) ] 17 \ ] 0, 4, 22) \ 17 \
] 0, 3, 70) ] 17 \ ] 0, 4, 23) \ 17 \
] 0,3, 71) ] 17 \ ] 0, 4, 24) \ 17 \
] 0, 3, 72) ] 17 \ ] 0, 4, 25) \ 17 \
| (0,3,73) |17 | 0,426 | 17 |
] 0, 3, 74) ] 17 ‘ ] 0, 4, 27) \ 17 ‘
[ (0,4,0) |17 || ©0429 | 17 |
] 0,4, 1) ] 17 ‘ ] 0, 4, 29) \ 17 ‘
] 0, 4,2) \ 17 \ ] (0, 4, 30) \ 17 \
] 0, 4, 3) ] 17 \ ] 0, 4, 31) \ 17 \
] 0, 4, 4) \ 17 \ ] 0, 4, 32) \ 17 \
] 0, 4, 5) ] 17 \ ] 0, 4, 33) \ 17 \
] 0, 4, 6) ] 17 \ ] 0, 4, 34) \ 17 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 4, 35) ] 17 \ ] 0, 4, 63) \ 17 \
] 0, 4, 36) ] 17 \ ] 0, 4, 64) \ 17 \
] 0, 4, 37) ] 17 \ ] 0, 4, 65) \ 17 \
] 0, 4, 38) ] 17 \ ] 0, 4, 66) \ 17 \
] 0, 4, 39) ] 17 \ ] 0, 4, 67) \ 17 \
] (0, 4, 40) ] 17 ‘ ] 0, 4, 68) \ 17 ‘
] 0, 4, 41) \ 17 \ ] (0, 4, 69) \ 17 \
] 0, 4, 42) ] 17 ‘ ] 0, 4, 70) \ 17 ‘
] 0, 4, 43) \ 17 \ ] 0, 4, 71) \ 17 \
] 0, 4, 44) ] 17 \ ] 0, 4, 72) \ 17 \
] (0, 4, 45) \ 17 \ ] 0, 4, 73) \ 17 \
] 0, 4, 46) ] 17 \ ] 0, 4, 74) \ 17 \
] 0, 4, 47) ] 17 \ ] 0, 5, 0) \ 17 \
] 0, 4, 48) ] 17 \ ] ©,5,1) \ 17 \
] (0, 4, 49) ] 17 \ ] 0, 5, 2) \ 17 \
] 0, 4, 50) ] 17 \ ] 0, 5, 3) \ 17 \
] 0, 4, 51) ] 17 \ ] 0, 5, 4) \ 17 \
] 0, 4, 52) ] 17 \ ] 0, 5, 5) \ 17 \
] 0, 4, 53) ] 17 \ ] 0, 5, 6) \ 17 \
] 0, 4, 54) ] 17 \ ] 0,5, 7) \ 17 \
] 0, 4, 55) ] 17 \ ] 0, 5, 8) \ 17 \
| (0, 4,56) |17 | 059 | 17 |
] 0, 4, 57) ] 17 ‘ ] 0, 5, 10) \ 17 ‘
[ (0,4,58) |17 |51 |17 |
] 0, 4, 59) ] 17 \ ] 0, 5, 12) \ 17 \
[ (0, 4, 60) |17 0513 |17 |
] 0, 4, 61) ] 17 \ ] 0, 5, 14) \ 17 \
] 0, 4, 62) ] 17 \ ] 0, 5, 15) \ 17 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 5, 16) ] 17 \ ] (0, 5, 44) \ 17 \
] 0, 5, 17) ] 17 \ ] 0, 5, 45) \ 17 \
] 0, 5, 18) ] 17 \ ] (0, 5, 46) \ 17 \
] 0, 5, 19) ] 17 \ ] 0, 5, 47) \ 17 \
| (0,5,20) |17 |54 | 17 |
] 0, 5, 21) ] 17 ‘ ] 0, 5, 49) \ 17 ‘
| (0,5,22) |17 || ©,5,50 |17 |
] 0, 5, 23) ] 17 \ ] 0, 5, 51) \ 17 \
] 0, 5, 24) \ 17 \ ] 0, 5, 52) \ 17 \
] 0, 5, 25) ] 17 \ ] 0, 5, 53) \ 17 \
] 0, 5, 26) \ 17 \ ] 0, 5, 54) \ 17 \
] 0, 5, 27) ] 17 \ ] (0, 5, 55) \ 17 \
] 0, 5, 28) ] 17 \ ] 0, 5, 56) \ 17 \
] 0, 5, 29) ] 17 \ ] 0, 5, 57) \ 17 \
[ (0,5,30) |17 05,58 |17 |
] 0, 5, 31) ] 17 \ ] 0, 5, 59) \ 17 \
] 0, 5, 32) ] 17 \ ] 0, 5, 60) \ 17 \
] 0, 5, 33) ] 17 \ ] 0, 5, 61) \ 17 \
] 0, 5, 34) ] 17 \ ] 0, 5, 62) \ 17 \
| (0,5,35) |17 | [ 0563 | 17 |
] 0, 5, 36) ] 17 \ ] 0, 5, 64) \ 17 \
| (0,5,37) |17 | 0565 | 17 |
] 0, 5, 38) ] 17 \ ] 0, 5, 66) \ 17 \
[ (0,5,39) |17 056 |17 |
] (0, 5, 40) ] 17 \ ] 0, 5, 68) \ 17 \
(0,5, 41) |17 0,569 |17 |
] 0, 5, 42) ] 17 \ ] 0, 5, 70) \ 17 \
] 0, 5, 43) ] 17 \ ] 0, 5, 71) \ 17 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 9: Three witnesses results (0 < n < 75, Table 9: Three witnesses results (0 < n < 75,

top 500) [I3] (Continued) top 500) [I3] (Continued)

] 0, 5, 72) ] 17 \ ] 0, 6, 25) \ 17 \
] 0, 5, 73) ] 17 \ ] 0, 6, 26) \ 17 \
] 0, 5, 74) ] 17 \ ] 0, 6, 27) \ 17 \
] 0, 6, 0) ] 17 \ ] 0, 6, 28) \ 17 \
1 0,6,1) |17 | 0,629 | 17 |
] 0, 6, 2) ] 17 \ ] 0, 6, 30) \ 17 \
1 0,6,3) |17 | 0631 |17 |
] ©, 6, 4) ] 17 \ ] 0, 6, 32) \ 17 \
| 0,6,5) |17 | 06,33 |17 |
] 0, 6, 6) ] 17 \ ] 0, 6, 34) \ 17 \
1 0,6,7) |17 | 0,63 |17 |
] 0, 6, 8) ] 17 \ ] 0, 6, 36) \ 17 \
] 0, 6,9) ] 17 \ ] 0, 6, 37) \ 17 \
] 0, 6, 10) ] 17 \ ] 0, 6, 38) \ 17 \
| (0,6,11) |17 | 0,639 |17 |
] 0, 6, 12) ] 17 \ ] (0, 6, 40) \ 17 \
] 0, 6, 13) ] 17 \ ] 0, 6, 41) \ 17 \
] 0, 6, 14) ] 17 \ ] 0, 6, 42) \ 17 \
] 0, 6, 15) ] 17 \ ] 0, 6, 43) \ 17 \
] 0, 6, 16) ] 17 \ ] 0, 6, 44) \ 17 \
] 0, 6, 17) ] 17 ‘ ] 0, 6, 45) \ 17 ‘
| (0,6,18) |17 || ©,646) | 17 |
] 0, 6, 19) ] 17 \ ] 0, 6, 47) \ 17 \
[ (0,6,20) |17 | 06,48 |17 |
] 0, 6, 21) ] 17 \ ] 0, 6, 49) \ 17 \
| (0,6,22) |17 |

’ (0, 6, 23) ’ 17 ‘ iv. Four witnesses

] 0, 6, 24) ] 17 \

Continued on next page
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15,
top 500) [13]

Table 10: Four witnesses results (0 < n < 15,
top 500) [3] (Continued)

Witnesses

0 < n<15)

Number of lies

]0000)

0,0,0,1)

0,0,0,2)

0,0,0,3)

0,0,0,4)
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0,0,0,6)
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15,

top 500) [3] (Continued)

Table 10: Four witnesses results (0 < n < 15,
top 500) [3] (Continued)

]w03m) ]2 \ ]@aa& \2 \
]mo3n) ]2 \ ]@Qa% \2 \
](0031% ]2 \ ’(QQSJ@ \2 \
](0031& ]2 \ ’(QQSJD \2 \
[ (0,0,3,14) E | [ ©0512) E |
](0040) ]2 \ ’(Q&SJ@ \2 \
1 (0,0,4,1) E | 10,0519 2 |
]m04m ]2 \ ]ma@m \2 \
]w04& \2 \ ]ma@n \2 \
]m04® ]2 \ ]@a@m \2 \
]mo4a \2 \ ]maa& \2 \
]w04® ]2 \ ]@aa@ \2 \
]mo4n ]2 \ ]@a@a \2 \
]w04& ]2 \ ]@a@@ \2 \
](04% ]2 \ ]@a@n \2 \
]wo4m) ]2 \ ]@a@& \2 \
]mo4n) ]2 \ ]@Q@% \2 \
](0041% ]2 \ MQ@6J® \2 \
](0041& ]2 \ ](Qa@1n \2 \
](0041@ ]2 \ MQ@6JD \2 \
](0050) ]2 \ ’(QQ@l& \2 \
1 0,0,51) E | ] ©00614 E |
’®052 ]2 \ ]mazm \2 \
1 (0,0,5,3) | 2 10071 E |
]m05® ]2 \ ]mazm \2 \
]wo5a \2 \ ]maz& \2 \
]w05@ ]2 \ ]@az@ \2 \
]wo5n ]2 \ ’@QZ& \2 \
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15, Table 10: Four witnesses results (0 < n < 15,

top 500) [3] (Continued) top 500) [3] (Continued)
1(0,0,7,6) E 1(0,0,9,4) E
]@azn ]2 ]@aqa \z
10,0,7,8) E 1(0,0,9,6) E
]maz% ]2 ]maqn \2
[ (0,0,7,10) E 1(0,0,9,8) E
]@azn) ]2 ]@aq% \2
[ 0,0,7,12) E [ (0,0,9,10) 2
]mmjﬂw ]2 ’mﬂﬂﬂh \2
]wan@ \2 ]wnﬂﬂm \2
]@Q&m ]2 ]@aqm) \2
1(0,0,81) | 2 [ (0,0,9,14) [ 2
Maa&m ]2 Maamn) \2
]@Q&a ]2 ’@QNJ) \2
’wﬂﬂA) ]2 ]wnﬂam \2
’wﬂﬁj) ]2 ]mnﬂaa \2
’wﬁﬂﬁ) ]2 ]wnﬂag \2
]@a&n ]2 ’@Qwﬁ) \2
’wﬁﬂﬂ) ]2 ]wnﬂa@ \2
’mﬂﬁﬂ) ]2 ]mnﬂan \2
]mnﬁﬂm ]2 ]mnﬂa& \2
](Qa&ln ]2 Maalaw \2
1(0,0,812) E | (0,0,10, 10) E
](QQSJ& ]2 IQOJaln \2
[ (0,0,8,14) | 2 [ (0,0,10,12) E
Maaqm ]2 ]mnﬂam) \2
10,0,9,1) | 2 [ (0,0,10,14) E
]@aqm ]2 ]@ann) \2
’@Q%& ]2 ’@QHJ) \2
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15, Table 10: Four witnesses results (0 < n < 15,
top 500) [3] (Continued) top 500) [3] (Continued)

] 0,0,11, 2) ] 2 \ ] 0, 0,13, 0) \ 2 \
] 0,0, 11, 3) ] 2 \ ] 0,0, 13, 1) \ 2 \
] 0,0, 11, 4) ] 2 \ ] 0,0, 13, 2) \ 2 \
] 0,0, 11, 5) ] 2 \ ] 0, 0,13, 3) \ 2 \
[ (0,0,11,6) E | 00134 E |
] 0,0,11, 7) ] 2 \ ] 0, 0,13, 5) \ 2 \
[ (0,0,11,8) E | 10,0136 2 |
] 0,0,11, 9) ] 2 \ ] 0, 0,13, 7) \ 2 \
[ (0,0,11,10) E | 10,0138 2 |
] 0, 0,11, 11) ] 2 \ ] 0,0, 13, 9) \ 2 \
] 0, 0,11, 12) \ 2 \ ] 0, 0, 13, 10) \ 2 \
] 0, 0,11, 13) ] 2 \ ] 0, 0,13, 11) \ 2 \
] 0,0, 11, 14) ] 2 \ ] 0, 0, 13, 12) \ 2 \
] 0,0, 12, 0) ] 2 \ ] 0, 0,13, 13) \ 2 \
] 0, 0,12, 1) ] 2 \ ] 0, 0, 13, 14) \ 2 \
] 0,0, 12, 2) ] 2 \ ] 0,0, 14, 0) \ 2 \
] 0,0, 12, 3) ] 2 \ ] 0,0, 14, 1) \ 2 \
] 0,0, 12, 4) ] 2 \ ] 0,0, 14, 2) \ 2 \
] 0,0, 12, 5) ] 2 \ ] 0, 0, 14, 3) \ 2 \
] 0,0, 12, 6) ] 2 \ ] 0,0, 14, 4) \ 2 \
] 0, 0,12, 7) ] 2 ‘ ] 0, 0, 14, 5) \ 2 ‘
1(0,0,12,8) E | [ 001456 E |
] 0,0, 12, 9) ] 2 \ ] 0,0, 14, 7) \ 2 \
] 0,0, 12, 10) \ 2 \ ] 0,0, 14, 8) \ 2 \
] 0, 0,12, 11) ] 2 \ ] 0,0, 14, 9) \ 2 \
] 0,0, 12, 12) \ 2 \ ] (0, 0, 14, 10) \ 2 \
] 0, 0,12, 13) ] 2 \ ] 0,0, 14, 11) \ 2 \
] 0,0, 12, 14) ] 2 \ ] 0,0, 14, 12) \ 2 \
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15, Table 10: Four witnesses results (0 < n < 15,

top 500) [3] (Continued) top 500) [3] (Continued)
](0,0,14,13) ]2 \ ](01111 \2 \
] 0, 0, 14, 14) ]2 \ ] 0,1,1,12) \2 \
](0,1,0,0) ]2 \ ](01113) \2 \
](0,1,0,1) ]2 ‘ ](01114) \2 ‘
10,1,0,2) E | 0,1,2,0 E |
](0,1,0,3) ]2 \ ](0121) \2 \
[ (0,1,0,4) E 101,22 2 |
](0,1,0,5) ]2 \ ](0123) \z \
](0,1,0,6) \2 \ ](0124) \2 \
](0,1,0,7) ]2 \ ](0125) \2 \
](0,1,0,8) \2 \ ’(0126) \2 \
](0,1,0,9) ]2 \ ](0127) \2 \
](0,1,0,10) ]2 \ ](0128) \2 \
](0,1,0,11) ]2 \ ](0129) \2 \
](0,1,0,12) ]2 \ ](01210) \2 \
](0,1,0,13) ]2 \ ](01211) \2 \
](0,1,0,14) ]2 \ ](01212) \2 \
](0,1,1,0) ]2 \ ](01213) \2 \
](0,1,1,1) ]2 \ ](01214) \2 \
0,1,1,2) E 0,130 E |
](0,1,1,3) ]2 ‘ ](0131) \2 ‘
[0,1,1,4) E 0,132 E |
](0,1,1,5) ]2 \ ](0133) \2 \
[ (0,1,1,6) | 2 | 10134 E |
](0,1,1,7) ]2 \ ](0135) \2 \
](0,1,1,8) \2 \ ](0136) \2 \
](0,1,1,9) ]2 \ ](0137) \2 \
](0,1,1,10) ]2 \ ](0138) \2 \

Continued on next page Continued on next page
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15,

top 500) [3] (Continued)

Table 10: Four witnesses results (0 < n < 15,
top 500) [3] (Continued)

]@L&% ]2 \ ]@Lan \2 \
MQLam) ]2 \ ]@La& \2 \
MQLan) ]2 \ ]@La% M \
’(QL3J® ]2 ‘ “QLSJ@ \2 ‘
[ (0,1,3,13) E [ o1,51) E |
’(QL3J® ]2 ‘ “QLSJD \2 ‘
“QL&W \2 \ ]mLam) \2 \
’(QL&l) ]2 ‘ “QLSJ@ \2 ‘
MaLam \2 \ ]mL@m \2 \
“QL%& ]2 \ ]@L@D \2 \
“QL&Q \2 \ ]@L@m \2 \
M&L%& ]2 \ ]@L@& \2 \
MQL&& ]2 \ ]@L@M \2 \
’wJAJ) ]2 \ ’wﬂﬁj) \2 \
MQL&& ]2 \ ]@L@@ \2 \
MQL&% ]2 \ ]@L@ﬂ p \
MQL&N) ]2 \ ]@L@& \2 \
MQL&H) ]2 \ ]@L@% M \
](QL4Jm ]2 \ ](QLalm \2 \
’(QL4J$ ]2 \ MQL6JD \2 \
’(QL4J® ]2 ‘ ](QLalm \2 ‘
1 (0,1,5,0) E | [ 0,1,613 E |
](aLal) ]2 ‘ ](QL@1® \2 ‘
1 0,1,5,2) | 2 10170 E |
MaLam ]2 \ ]mLG \2 \
MaLa@ \2 \ ]mLzm \2 \
MQLaa ]2 \ ]@Lzm \2 \
MQLa@ ]2 \ ’@LZQ \2 \
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15, Table 10: Four witnesses results (0 < n < 15,

top 500) [3] (Continued) top 500) [3] (Continued)
10,1,7,5) E 10,1,9,9) E
]@LZ@ ]2 ]@ng \2
10,1,7,7) E 10,1,9,5) E
]mLz& ]2 ]qua \2
10,1,7,9 E 10,1,9,7) E
“QLZN) ]2 ]@Lq& p
[ 0,1,7,11) E 10,1,9,9) 2
](QL7Jm ]2 “QL9J® \2
’wJJJ& \2 ’wJﬂJD \2
](QL11® ]2 “QL9JD \2
1 (0,1,8,0) | 2 [ 0,1,9,13) [ 2
](QL&1) ]2 MQL9J® \2
]@L&D ]2 ’@Lwﬁ) \2
’wﬂﬂﬁ) ]2 ’wJ1QD \2
’@L&@ ]2 ]@ng) \2
’wﬂﬂj) ]2 ]wﬂﬂam \2
’mﬂﬂﬁ) ]2 ’®JJQ® \z
’wﬂﬂj) ]2 ]wﬂﬂa& \2
MQL&& ]2 MQme) \2
’mﬂﬁﬂ) ]2 ’mJJQﬂ \2
’mﬂﬁﬂm ]2 ’wJJQ& \z
](QLaln ]2 MQLla% \2
](QLSJm ]2 ]@1@@1@ \2
[ (0,1,8,13) | 2 | (0,1,10,11) E
](QLSJ@ ]2 ’@1&&13 \2
1 (0,1,9,0) | 2 | (0,1,10,13) E
“QL%D ]2 MQLmJQ \2
]@Lqm ]2 ’@Lﬂﬁ) \2
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15, Table 10: Four witnesses results (0 < n < 15,
top 500) [3] (Continued) top 500) [3] (Continued)

N

0,1,12, 14)
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N

N

0,1,11, 10)
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Liars in the Miller-Rabin primality test

Table 10: Four witnesses results (0 < n < 15, Table 10: Four witnesses results (0 < n < 15,

top 500) [3] (Continued) top 500) [3] (Continued)

’wﬂjilm ]2 \ ’(QZlﬂm \2
’mﬂﬂaw) ]2 \ ]mJJJn \2
’wJJA1® ]2 \ ’(QZlJm \2
]mzam ]2 \ ]@sz) \2
Mazan ]2 \ ’mJJJQ \2
]@zam ]2 ‘ ]@zzm \2
10,2,0,3) E 0221 2
]@za@ ]2 ‘ ]@zzm \2
1 0,2,0,5) E | 10,223 2
]@za@ ]2 \ ]@zz@ \2
]@zan \2 \ ]@zza \2
]@za& ]2 \ ]@zz@ \2
]@zaw ]2 \ ]@zzn \2
]@zam) ]2 \ ]@zz& \2
lazan) ]2 \ ]@zz% \2
]wanﬂm ]2 \ ]wagﬂm \2
]maﬂﬁa ]2 \ ]m@gﬂn \2
]wgnﬂg ]2 \ ]wagﬂm \2
“QZL@ ]2 \ ]mggﬂa \2
MQ;LD ]2 \ ]mggﬂg \2
’@LL% ]2 \ ]@zam \2
10,2,1,9) E 0231 E
’@LL@ ]2 ‘ ]@zam \2
1 0,2,1,5) | 2 | 10,233 E
]@zLQ ]2 \ ]mza@ \2
’mZLﬂ \2 \

]@zL& ]2 \

]@zL% ]2 \
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20,
top 500) [13]

Table 11: Four witnesses results (0 < n < 20,
top 500) [3] (Continued)

Witnesses
(0 <n <20

Number of lies

loaam

0,0,0,1)

0,0,0,2)

0,0,0,3)

0,0,0,4)

0,0,0,5)

0,0,0,6)

0,0,0,7)

0,0,0,8)

0,0,0,9)

0,0,0,10

0,0,0,11

0,0,0,12

0,0,0,15

0,0,0,16

0,00, 17

)
)
)
)
0,0,0,14)
)
)
)
)

0,0,0,18

0,0,1,0)

0,0,1,1)

0,0,1,2)

0,0,1,3)

0,0,1,4)

0,0,1,5)

0,0,1,6)

e I e e e e e B e e B e | e A Y SR S I R N S R I R I S N N I S R
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K
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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0,0,1,8)

e~

0,0,1,9)

~

0,0,1,10

0,0,1,11

0,0,1,12

0,0,1,13

0,0,1,15

0,0,1,16

0,0,1,17

)
)
)
)
0,0,1,14)
)
)
)
)

0,0,1,18

0,0,2,0)

0,0,2 1)

0,2,3)

0,0,2,4)

0,0,2,5)

0,0,2,6)

0,0,2,7)

0,0,2,8)

0,0,2,9)

0,0,2,10

0,0,2,11

0,0,212

0,02 14

0,0,2,15
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20, Table 11: Four witnesses results (0 < n < 20,

top 500) [3] (Continued) top 500) [3] (Continued)
]wozw ]4 ]@a&n \4
]mozw ]4 ’@Qé& \4
]wo3m ]4 ]@aam \4
]m031) ]4 ]mmAJm \4
10,0,3,2) E [ (0,0,4,11) E
]w033) ]4 ’wﬂAJD \4
1(0,0,3,4) | 4 | (0,0,4,13) E
]m035) ]4 ’mﬂAJQ \4
]wo36) \4 ]wnAJa \4
]m037) ]4 ’mﬁAJQ \4
]w038) \4 ’wﬂAJﬂ \4
]m039) ]4 ’wﬁAJ& \4
]wo3m) ]4 ]@Qam \4
]w031n ]4 Maaan \4
]wosu) ]4 jaqam \4
]wosm) ]4 ]@aam \4
]m03M) ]4 ]@aa@ \4
]w03w) ]4 ]maa& \4
]mo3m) ]4 ]maa@ \4
]mo3w) ]4 ]@aam \4
]w03w) ]4 ’@Q&& \4
1(0,0,4,0 K 1(0,0,5,9 E
]m041) ]4 ]mnjﬂm \4
1 (0,0,4,2) | 4 [ (0,0,5,11) E
]m043) ]4 ]mmjﬂm \4
[ (0,0,4,4) | 4 | 0,0,5,13) E
]m045) ]4 ]mna&@ \4
]w046) ]4 ]mnﬁﬂa \4
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20,

top 500) [3] (Continued)

Table 11: Four witnesses results (0 < n < 20,
top 500) [3] (Continued)

Maaam) ]4 \ ]@az@ \4 \
Maaaw) ]4 \ ]@azn \4 \
Maaaw) ]4 \ ]@az& \4 \
Maaam ]4 \ ]maz% \4 \
[ (0,0,6,1) E | ] ©,0710 E |
]@a@m ]4 \ ]@azn) \4 \
1 (0,0,6,3) | 4 | 100,712 E |
Maaa@ ]4 \ ]@QZB) \4 \
1 (0,0,6,5) | 4 | 100,719 E |
MQQ@@ ]4 \ ]@azw) \4 \
Maa@n \4 \ ’@QZM) \4 \
]@a@& ]4 \ ]@aZW) \4 \
]@a@% ]4 \ jquw) \4 \
Maa@m) ]4 \ ]@a&m \4 \
Maa@n) ]4 \ ]@a&n \4 \
Maa@u) ]4 \ ]@a&m \4 \
MQQ@B) ]4 \ ]@a&a \4 \
MQ@@M) ]4 \ ]ma&@ \4 \
MQQ@B) ]4 \ ]ma&a \4 \
1 (0,0,6,16) E | 0086 E |
“QQ@U) ]4 \ ]@a&n \4 \
[ (0,0,6,18) K | 0,088 E |
Maazm ]4 \ ]ma&% \4 \
10,0,7,1) | 4 | 10,0810 E |
]@azm ]4 \ ]ma&n) \4 \
1(0,0,7,3) | 4 | 100,812 E |
MQ@ZQ ]4 \ ]@a&m) \4 \
jmazm ]4 \ ]@a&M) \4 \
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20, Table 11: Four witnesses results (0 < n < 20,

top 500) [3] (Continued) top 500) [3] (Continued)
](00815 ]4 ](00105 \4
](00816) ]4 ](00106 \4
](00817) ]4 ](00107 \4
](00818) ]4 ](00108 \4
1(0,0,9,0 E 1 (0,0,10,9) E
](0091) ]4 ](001010) \4
1(0,0,9,2) | 4 [ (0,0,10,11) E
](0093) ]4 ](001012) \4
](0094) \4 ](001013) \4
](0095) ]4 ](001014) \4
](0096) \4 ](001015) \4
](0097) ]4 ](001016) \4
](0098) ]4 ](001017) \4
](0099) ]4 ](001018) \4
](00910) ]4 ](0110 \4
](00911) ]4 ](00111) \4
](00912) ]4 ](00112) \4
](00913) ]4 ](00113) \4
](00914) ]4 ](00114) \4
](00915) ]4 ](0011) \4
](00916) ]4 ’(00116) \4
](00917) ]4 ](00117) \4
](00918) ]4 ](00118) \4
[ (0,0,10,0) | 4 [ (0,0,11,9) E
](00101) ]4 ](001110) \4
[ (0,0,10,2) | 4 | (0,0,11,11) E
](00103) ]4 ](001112) \4
](00104) ]4 ](001113) \4
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20, Table 11: Four witnesses results (0 < n < 20,
top 500) [3] (Continued) top 500) [3] (Continued)

](001114) ]4 \ ](00134) \4 \
](001115) ]4 \ ](00135) \4 \
](001116) ]4 \ ](00136) \4 \
](001117) ]4 ‘ ](00137) \4 ‘
| (0,0,11,18) E | [ ©0138) E |
](00120 ]4 \ ](00139) \4 \
[ 0,0,12,1) | 4 | 0,0,13,10) E |
](00122) ]4 ‘ ](001311) \4 ‘
[ 0,0,12,3) | 4 |1 0,0,1312) E |
](00124) ]4 \ ](001313) \4 \
](00125) \4 \ ](001314) \4 \
](00126) ]4 \ ](001315) \4 \
](00127) ]4 \ ](001316) \4 \
](00128) ]4 \ ](001317) \4 \
](0129 ]4 \ ](01318) \4 \
](001210) ]4 \ ](00140) \4 \
](001211) ]4 \ ](00141) \4 \
](001212) ]4 \ ](00142) \4 \
](001213) ]4 \ ](00143) \4 \
](001214) ]4 \ ](00144) \4 \
](001215) ]4 ‘ ](00145) \4 ‘
](001216) ]4 \ ](00146) \4 \
](001217) ]4 ‘ ](00147) \4 ‘
](001218) \4 \ ](00148) \4 \
](00130 ]4 \ ](00149) \4 \
[ (0,0,13,1) | 4 | 0,0,14,10) E |
](00132) ]4 \ ](001411) \4 \
](00133) ]4 \ ](001412) \4 \
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20, Table 11: Four witnesses results (0 < n < 20,

top 500) [3] (Continued) top 500) [3] (Continued)
0,0, 14, 13) ]4 0,0,16, 3 \4
0,0,14,14) 4 0,0,16,4 4

0,0, 14, 15)

0,0, 14, 16)

0,0, 14, 17)

0,0, 14, 18)

0,0,15,0)

0,0, 16, 10)

0,0,16,11)

0,0, 16, 12)

0,0, 16,13)

0,0, 16, 14)

0,0, 16, 15)

0,0,16,17)

0,0,15,9

0,0, 15, 10)

0,0, 15, 11)

0,0, 15, 12)

0,0, 15, 13)

0,0, 15, 14)

0,0,15,15)

0,0, 15, 16)

0,0, 15, 17)

0,0, 15, 18)

0,0,16,0)

0,0,16,1)

0,0, 17, 10)
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20,

top 500) [3] (Continued)

Table 11: Four witnesses results (0 < n < 20,
top 500) [3] (Continued)

0,0,17,12)

e~

0,1,0,2)

e~

0,0, 17, 13)

i~

0,1,0,3)

~

0,0,17, 14)

0,1,0,4)

0,0, 17, 15)

0,1,0,5)

0,0,17, 16)

0,1,0,6)

0,0,17,17)

0,1,0,7)

0,0,17,18)

0,1,0,8)

0,0,18,0)

0,1,0,9)

0,1,0,10

0,1,0, 11

0,1,0,12

0,1,0,13

0,1,0,16

0,1,0, 17

0,0,18,9)

)
)
)
)
0,1,0,14)
)
)
)
)

0,1,0,18

0,0, 18, 10)

0,1,1,0)

0,0, 18, 11)

0,1,1,1)

0,0, 18, 12)

0,1,1,2)

0,0, 18, 13)

0,1,1,3)

0,0, 18, 14)

0,1,1,4)

0,0, 18, 15)

0,1,1,5)

0,0, 18, 16)

0,1,1,6)

0,0, 18, 17)

0,1,1,7)

0,0, 18,18)

0,1,1,8)

0,1,1,9)
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|
|
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20, Table 11: Four witnesses results (0 < n < 20,

top 500) [3] (Continued) top 500) [3] (Continued)
MQLL1D ]4 ’(QL&D \4
]@LLH) ]4 ]@Lam \4
]@LLB) ]4 ]@L&% \4
“QLLM) ]4 ]@Lag H
[ (0,1,1,15) E 10,1,3,5) E
“QLL%) ]4 ]@L&@ M
“QLLU) \4 ]@L&ﬂ M
“QLLB) ]4 ]@L&& M
]mLzm \4 ]@L&% \4
](aLzl) ]4 “QL3J® \4
]@Lzm \4 ]@L&n) \4
]@Lzm ]4 ]@Lau) \4
’@LLQ ]4 ]@Law) \4
]@Lza ]4 ’@L&M) \4
]@Lz@ ]4 ]@Law) \4
]@LG ]4 ]@Lam) \4
’mﬂjﬂ) ]4 ’mﬂﬁﬂﬂ \4
]@Lz% ]4 ]@Law) \4
“QLZN) ]4 ’@Lém M
](aLzln ]4 MQL4J) \4
“QLLM) ]4 ]@Lam M
]@Lzm) ]4 ]@L&& \4
“QLLM) ]4 ]@Lag H
]@sz) \4 ]@L&& \4
Masz) ]4 ]@L%@ H
“QLZH) \4 ]mLan M
“QLLB) ]4 ]@L%& H
]@Lam ]4 ]@L&% \4
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Liars in the Miller-Rabin primality test

Table 11: Four witnesses results (0 < n < 20, Table 11: Four witnesses results (0 < n < 20,
top 500) [3] (Continued) top 500) [3] (Continued)
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MQL&N) ]4 \ ]@L@m \4 \
](aLa1n ]4 \ ](QL@1) \4 \
MQL&H) ]4 \ ]@L@% \4 \
“QL&B) ]4 \ ]@L@& \4 \
MQL&M) ]4 \ ]@L@@ \4 \
“QL&E) ]4 \ ]@L@& \4 \
| (0,1,4,16) | 4 | 10,166 E |
“QL&U) ]4 ‘ ]@L@ﬂ \4 ‘
MaLaw) \4 \ ]@L@& \4 \
MQLam ]4 \ ]@L@% \4 \
](QLal) \4 \ ](QL@1m \4 \
]@Lam ]4 \ ]@L@n) \4 \
’mﬂjj) ]4 \ ’@Jﬁﬂm \4 \
MQLaQ ]4 \ ]@L@m) \4 \
’wﬂjj) ]4 \ ’wﬂﬁJQ \4 \
MQLa@ ]4 \ ]@L@w) \4 \
MQLan ]4 \ ]@L@M) \4 \
’wﬂjﬂ) ]4 \ ’wﬂﬁﬂﬂ \4 \
](QL59) ]4 \ ](QL@1& \4 \
MQLaM) ]4 \ ]@Lzm \4 \
](QLa1n ]4 \ ](QLzl) \4 \
MQLau) ]4 \ ]@Lzm \4 \
MQL&B) ]4 \ ]@LZ& \4 \
“QL&M) \4 \ ]@LZ@ \4 \
M&L&B) ]4 } ]@LZ& \4 \
0,1, 5, 16) 4

;(QLSJD ;4 \

’(QL5J& ]4 \



Liars in the Miller-Rabin primality test

Table 12: Four witnesses results (0 < n < 25,
top 500) [13]

Table 12: Four witnesses results (0 < n < 25,
top 500) [3] (Continued)

Witnesses
(0<n<25)

Number of lies

loaam

0,0,0,1)

0,0,0,2)

0,0,0,3)

0,0,0,4)

0,0,0,5)

0,0,0,6)

0,0,0,7)

0,0,0,8)

0,0,0,9)

0,0,0,10

0,0,0,11

0,0,0,12

0,0,0,14

0,0,0,15

0,0,0,16

0,0,0,18

0,0,0,19

0,0,0,20

0,00 21

0,0,0,22

0,0,0,23

)
)
)
)
)
)
)
0,0,0,17)
)
)
)
)
)
)
)

0,0,0 24

0,0,1,0)
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K
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K
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K
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K
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0,0,1,2)

a1

0,0,1,3)

a1

0,0,1,4)

0,0,1,5)

0,0,1,6)

0,0,1,7)

0,0,1,8)

0,0,1,9)

0,0,1,10

0,0,1,11

0,0,1,12

0,0,1,13

0,0,1,14

0,1,16

0,0,1,18

0,0,1,19

0,0,1,20

0,0,1,21

0,0,1,22

0,0,1,23

)
)
)
)
)
)
)
0,0,1,17)
)
)
)
)
)
)
)

0,0,1,24

0,0,2,0)

0,0,2,1)

0,0,2,2)

0,0,2,3)
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Liars in the Miller-Rabin primality test

Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued)

Table 12: Four witnesses results (0 < n < 25,
top 500) [3] (Continued)

](0025) ]5 \ ](0038) \5 \
](0026) ]5 \ ](0039) \5 \
](0027) ]5 \ ](00310) \5 \
](0028) ]5 \ ](00311) \5 \
10,0,2,9 E | 0,031 |5 |
](00210) ]5 \ ](00313) \5 \
[ (0,0,2,11) |5 | 10,0319 B |
](00212) ]5 \ ](00315) \5 \
[ 0,0,2,13) 5 | 10,0,316) B |
](00214) ]5 \ ](00317) \5 \
](00215) \5 \ ](00318) \5 \
](00216) ]5 \ ](00319) \5 \
](00217) ]5 \ ](00320) \5 \
](00218) ]5 \ ](00321) \5 \
](0219) ]5 \ ](00322) \5 \
](00220) ]5 \ ](00323) \5 \
](00221) ]5 \ ](00324) \5 \
](00222) ]5 \ ](0040) \5 \
](00223) ]5 \ ](0041) \5 \
](00224) ]5 \ ](0042) \5 \
](0030) ]5 \ ](0043) \5 \
1(0,0,3,1) E | 0,044 |5 |
](0032) ]5 \ ](0045) \5 \
1(0,0,3,3) E | 10046 |5 |
](0034) ]5 \ ](0047) \5 \
](0035) \5 \ ](0048) \5 \
](0036) ]5 \ ](0049) \5 \
](0037) ]5 \ ](00410 \5 \
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Liars in the Miller-Rabin primality test

Table 12: Four witnesses results (0 < n < 25, Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued) top 500) [3] (Continued)
’wﬁAJD ]5 ]wnjﬂg \5
’mﬂAJD ]5 ]mnjﬂa \5
]wnAﬂm ]5 ]wnﬁﬂw \5
’mﬁAJQ ]5 ’wﬁjﬂﬂ \5
[ (0,0,4,15) E 1 (0,0,5,18) |5
’wﬁAJQ ]5 Maaaw> b
[ (0,0,4,17) |5 [ (0,0,5,20) B
Maaalw ]5 ](aaazn \5
[ (0,0,4,19) 5 | (0,0,5,22) B
’@Q&%) ]5 ]@aam) \5
]@aam) \5 ’@Q&M) \5
]@aan) ]5 ]@a@m \5
’@Q&B) ]5 ]@a@n \5
’@Q&M) ]5 ]@a@m \5
]@aam ]5 ]@a@a \5
]@aan ]5 ]@aa@ \5
]@aaa ]5 ]@a@a \5
]@aam ]5 ]ma@@ \5
]maa@ ]5 ]maan \5
1 0,0,5,5) E 1(0,0,6,8) |5
’@Q&@ ]5 ]@Q@% \5
10,0,5,7) E | (0,0,6,10) |5
]maa& ]5 ]ma@n) \5
1(0,0,5,9) E [ 0,0,6,12) |5
]mmjﬂm ]5 ’wﬂﬁﬂ& \5
| (0,0,5,11) |5 [ (0,0,6,14) |5
’wﬂjﬂm ]5 ]mnﬁﬂa \5
]mnﬁﬂa ]5 ’m&&&@ \5
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Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued)

Table 12: Four witnesses results (0 < n < 25,
top 500) [3] (Continued)

]w06W) ]5 \ ]@azm) \5 \
](0061& ]5 \ ](Qazzn \5 \
]w06w) ]5 \ ]@azn) \5 \
]m06m) ]5 \ ]mazm) \5 \
| (0,0,6,21) E | 0,07 24 |5 |
]w06m) ]5 \ ]@a&m \5 \
| (0,0,6,23) |5 | 100381 B |
]m06M) ]5 \ ]ma&m \5 \
]wo7m \5 \ ]ma&@ \5 \
]m07n ]5 \ ]@a&@ \5 \
]mo7m \5 \ ]ma&a \5 \
]wo7m ]5 \ ]@a&a \5 \
]mo7@ ]5 \ ]@a&n \5 \
]wo7a ]5 \ ]@a&& \5 \
](07@ ]5 \ ]@a&% \5 \
](0077) ]5 \ MQQSJm \5 \
](0078) ]5 \ ](aq&1n \5 \
](0079) ]5 \ “QQSJD \5 \
](0071@ ]5 \ ’(QQ&l& \5 \
[ (0,0,7,11) E | [ ©0814 |5 |
](0071m ]5 \ ](aa&1a \5 \
1 (0,0,7,13) E | [ ©,03816) |5 |
](oo71® ]5 \ ](aa&lm \5 \
| (0,0,7,15) |5 | 10,0818 |5 |
](0071@ ]5 \ ](aa&lm \5 \
[ 0,0,7,17) |5 | 10,0820 |5 |
](0071& ]5 \ ](Qa&zn \5 \
]mo7w) ]5 \ ]@a&m) \5 \
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Table 12: Four witnesses results (0 < n < 25, Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued) top 500) [3] (Continued)
](00823 ]5 ](00101) \5
](00824 ]5 ](00102) \5
](0090) ]5 ](00103) \5
](0091) ]5 ](00104) \5
1(0,0,9,2) E | (0,0,10,5) |5
](0093) ]5 ](00106) \5
1(0,0,9,4) |5 [ (0,0,10,7) B
](0095) ]5 ](00108) \5
](0096) \5 ](00109) \5
](0097) ]5 ](001010) \5
](0098) \5 ](001011) \5
](0099) ]5 ](001012) \5
](00910) ]5 ](001013) \5
](00911) ]5 ](001014) \5
](00912) ]5 ](01015) \5
](00913) ]5 ](001016) \5
](00914) ]5 ](001017) \5
](00915) ]5 ](001018) \5
](00916) ]5 ](001019) \5
](00917) ]5 ](001020) \5
](00918) ]5 ](001021) \5
1(0,0,9,19) E [ (0,0,10,22) |5
](00920) ]5 ](001023) \5
[ (0,0,9,21) |5 [ (0,0,10,24) |5
](00922) ]5 ](00110) \5
[ (0,0,9,23) |5 [ (0,0,11,1) |5
](00924) ]5 ](00112) \5
](00100) ]5 ](00113) \5
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Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued)

Table 12: Four witnesses results (0 < n < 25,
top 500) [3] (Continued)

](00114) ]5 \ ](00127) \5 \
](0011) ]5 \ ](00128) \5 \
](00116) ]5 \ ](0012) \5 \
](00117) ]5 \ ](001210) \5 \
[ (0,0,11,8) E 00121 |5 |
](00119 ]5 \ ](001212) \5 \
[ (0,0,11,10) |5 |1 0,0,12,13) B |
](001111) ]5 ‘ ](001214) \5 ‘
| (0,0,11,12) 5 |1 0,0,12,15) B |
](001113) ]5 \ ](001216) \5 \
](001114) \5 \ ](001217) \5 \
](001115) ]5 \ ](001218) \5 \
](001116) ]5 \ ](001219) \5 \
](001117) ]5 \ ](001220) \5 \
](01118) ]5 \ ](01221) \5 \
](001119) ]5 \ ](001222) \5 \
](001120) ]5 \ ](001223) \5 \
](001121) ]5 \ ](001224) \5 \
](001122) ]5 \ ](00130) \5 \
](001123) ]5 \ ](00131) \5 \
](001124) ]5 \ ](00132) \5 \
1(0,0,12,0) E | ] ©,0133) |5 |
](00121) ]5 \ ](00134) \5 \
[ (0,0,12,2) |5 | 10,0135 |5 |
](00123) ]5 \ ](00136) \5 \
[ 0,0,12,4) |5 | 100,137 |5 |
](00125) ]5 \ ](00138) \5 \
](00126) ]5 \ ](00139) \5 \
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Table 12: Four witnesses results (0 < n < 25, Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued) top 500) [3] (Continued)

](001310) ]5 \ ](001413) \5 \
](001311) ]5 \ ](001414) \5 \
](001312) ]5 \ ](001415) \5 \
](001313) ]5 \ ](001416) \5 \
| (0,0,13,14) E | ©0,01417) |5 |
](001315) ]5 \ ](001418) \5 \
[ (0,0,13,16) |5 |1 0,0,14,19) B |
](001317) ]5 \ ](001420) \5 \
| (0,0,13,18) 5 | 0,0,14,21) B |
](001319) ]5 \ ](001422) \5 \
](001320) \5 \ ](001423) \5 \
](001321) ]5 \ ](001424) \5 \
](001322) ]5 \ ](00150 \5 \
](001323) ]5 \ ](0015) \5 \
](01324) ]5 \ ](0152) \5 \
](00140 ]5 \ ](00153) \5 \
](00141) ]5 \ ](00154) \5 \
](00142) ]5 \ ](00155) \5 \
](00143) ]5 \ ](00156) \5 \
[ (0,0,14,4) E | ] ©,0157) |5 |
](00145) ]5 \ ](00158) \5 \
[ (0,0,14,6) E | ] ©,0159) |5 |
](00147) ]5 \ ](001510) \5 \
[ (0,0,14,8) |5 | 00,1511 |5 |
](00149 ]5 \ ](001512) \5 \
[ (0,0,14,10) |5 |1 0,0,1513) |5 |
](001411) ]5 \ ](001514) \5 \
](001412) ]5 \ ](001515) \5 \
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Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued)

Table 12: Four witnesses results (0 < n < 25,
top 500) [3] (Continued)

](001516) ]5 \ ](001619) \5 \
](001517) ]5 \ ](001620) \5 \
](001518) ]5 \ ](001621) \5 \
](001519) ]5 \ ](001622) \5 \
| (0,0,15,20) E | 0,016,723 |5 |
](001521) ]5 \ ](001624) \5 \
| (0,0,15,22) |5 | 100,170 B |
](001523) ]5 \ ](00171) \5 \
[ (0,0,15,24) 5 | 100,172 B |
](00160 ]5 \ ](00173) \5 \
](00161) \5 \ ](00174) \5 \
](00162) ]5 \ ](00175) \5 \
](00163) ]5 \ ](00176) \5 \
](00164) ]5 \ ](00177) \5 \
](0165) ]5 \ ](0178) \5 \
’(00166) ]5 \ ](00179 \5 \
](00167) ]5 \ ](001710) \5 \
’(00168) ]5 \ ](001711) \5 \
](00169 ]5 \ ](001712) \5 \
](001610) ]5 \ ](001713) \5 \
](001611) ]5 \ ](001714) \5 \
| (0,0,16,12) E | 0,017,135 |5 |
](001613) ]5 \ ](001716) \5 \
[ (0,0,16,14) |5 |1 0,0,17,17) |5 |
](001615) ]5 \ ](001718) \5 \
[ (0,0,16,16) |5 |1 0,0,17,19) |5 |
](001617) ]5 \ ](001720) \5 \
](001618) ]5 \ ](001721) \5 \
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Table 12: Four witnesses results (0 < n < 25, Table 12: Four witnesses results (0 < n < 25,

top 500) [3] (Continued) top 500) [3] (Continued)

](001722) ]5 ](00190) \5
](001723) ]5 ](00191) \5
](001724) ]5 ](00192) \5
](00180 ]5 ](00193) \5
;(00181) ;5 ;(00194) }5
(0,0,18,2) 5 (0,0,19,5) 5
](00183) \5 ](00196) \5
](00184) ]5 ](00197) \5
;(00185) ;5 ;(00198) }5
0,0, 18, 6) 5 0,0, 19, 9) 5
](00187) \5 ](001910) \5
](00188) ]5 ](001911) \5
](00189 ]5 ](001912) \5
;(001810) ;5 ;(001913) }5
0,0, 18, 11) 5 0,0, 19, 14) 5
](001812) ]5 ](001915) \5
](001813) ]5 ](001916) \5
](001814) ]5 ](001917) \5
](001815) ]5 ](001918) \5
](001816) ]5 ](001919) \5
](001817) ]5 ](001920) \5
](001818) ]5 ](001921) \5
](001819) ]5 ](001922) \5
](001820) \5 ](001923) \5
;(001821) ;5 ](001924) \5
0,0, 18, 22) 5

](001823) ]5

](001824) ]5
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