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1007 1163 1401 1655 1853 2051 2205 2349
1013 1173 1441 1683 1865 2061 2209 2363
1015 1183 1457 1687 1905 2069 2215 2369
1019 1253 1463 1737 1909 2071 2223 2373
1041 1259 1483 1745 1915 2073 2245

1047 1269 1485 1751 1935 2079 2247

1049 1275 1493 1755 1945 2097 2255

1053 1305 1527 1757 1967 2125 2261

1057 1327 1529 1765 1977 2131 2279

1071 1333 1533 1789 1985 2141 2283

1087 1353 1547 1809 2001 2143 2305

1101 1355 1557 1813 2007 2145 2311

1119 1371 1567 1823 2011 2149 2315
1123 1381 1569 1829 2013 2163 2333

1125 1383 1571 1841 2037 2175 2341 .

1135 1389 1635 1849 2039 2193 2343

Similarly, corresponding to the following 94 values of 7, the integer nt 4+ 1
has been shown to be prime:

1038 1170 1322 |, 1472 1598 1688 1824 1942
1042 1180 1330 1486 1610 1700 1836 1944
1072 1200 1344 1496 1612 1706 1850 1948
1076 1202 1382 1536 1618 1710 1854 1952
1088 1218 1388 1540 1622 1718 1864 1956
1126 1236 1404 1542 1638 1722 1870 1962
1132 1238 1406 1552 1644 1738 1892 1972
1136 1246 1428 1554 1646 1754 1910 1978
1142 1252 1434 1558 1650 1772 1916 1986
1144 1270 1442 1568 1652 1788 1926 1994
1150 1280 1446 1586 1666 1806 1932

1152 1302 1458 1594 1680 1820 1934
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Some Additional Factorizations of 2" +1

By K. R. Isemonger

Herein are set forth some details of three new factorizations of integers of the
form 2" + 1.

The first of these is the complete factorization of 2''* — 1, which possesses as
algebraic factors the Mersenne primes 2' — 1 = 127 and 2'" — 1 = 131071. The
quotient is known to be divisible by 239 and 20231. There then remains the fac-
torization of the integer

N = 82 57410 95583 43357 90279,
which was proved composite by E. Gabard of Poitiers, France.
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The method of factorization employed was that described by Kraitchik [1] and
used by the writer in a previous factorization [2]. Briefly, the procedure consists of
exhibiting the integer N as the difference of two squares o> — b’, where the integer a
is suitably restricted by a process of exclusion based on a knowledge of several
quadratic residues of N.

In this manner the representation a = 1019592z + 90874619060 was obtained,
and this was found to yield a square value for a®> — N when z = 6051 ; whence we
obtain the factorization

N = 62983048367 - 131105292137,

which completes the factorization of 2"° — 1.

The second factorization is that of 2'* + 1, which has the algebraic factor
2 + 1 = 3-2032031007403, and the quotient is divisible by 3 and 1033. The re-
maining factor

N = 249 66522 25083 17105 80243

was also proved composite by E. Gabard. In this case the same method of exclusion
leads to the representation

= 133128z + 158008074298,

which corresponds to a square value of @* — N when z = 57734583. Accordingly,
we obtain the following decomposition into prime factors:

N = 1591582393 -15686603697451,

and the factorization of 2'* + 1 is thus complete.

The last factorization considered here is that of 2'* + 1, which is divisible by
2 + 1 = 3.283-165768537521. The quotient, 2% — 2 + 1, is divisible
by 3-1681003, and the resulting integer is

N = 39 27623 49394 29899 21473.

Here the representation a = 636192z 4 62673972097 was found, in which the
value z = 16720 was discovered to result in a square value for > — N. Hence,

N = 35273039401 - 111349165273,
which completes the factorization of 2" + 1.
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