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Factorization of Small Composite Integers
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49 = 72 77 = 7-11 Ol = 7-13 119 = 7 -17
121 = 112 133 =7-19 143 = 11 - 13 161 = 7 -23
169 = 132 187 = 11 - 17 203 = 7 - 29 200 = 11-19
217 =7 - 31 221 = 13 .17 247 = 13- 19 253 = 11 - 23
259 = 7 - 37 287 = 7 - 41 280 = 172 200 = 13 .23
301 = 7 -43 319 = 11 - 29 323 =17 -19 329 = 7 .47
341 = 11 - 31 343 = 73 361 107 371 =7 -53
377 = 13- 29 391 = 17 -23 403 = 13 - 31 407 = 11 .37
413 = 7 - 59 427 = 7 - 61 437 = 19 - 23 451 = 11 - 41
469 = 7 - 87 473 = 11 -43 481 13 - 37 493 = 17 - 29
497 =771 511 =7-73 517 = 11 - 47 527 = 17 - 31
529 = 232 533 = 13 - 41 539 =72 - 11 551 = 19 .29
553 = 7-79 559 = 13 - 43 581 = 7 - 83 583 = 11 . 53
5890 = 19 - 31 611 = 13 .47 623 = 7 - 89 629 = 17 - 37

637 = 72 -13 649 = 11 - 539 667 23 - 29 671 = 11 - 61

O 1 O

679 =7 .97 689 = 13 - 533 697 17 .41 703 = 19 - 37
707 =7-101 713 =23 - 31 721 7 -103 731 =17 - 43
737 = 11 - 67 749 = 7 - 107 763 7-109 767 = 13 - 59
779 = 19 - 41 781 = 11-71 791 7-113 793 = 13 - 61
799 = 17 - 47 803 = 11 -73 817 19 - 43 833 = 72 - 17
841 = 292 847 — 7 .112 851 23 - 37 869 = 11 - 79
871 = 13 - 67 889 = 7 - 127 893 19 - 47 899 = 20 - 31
901 = 17 - 53 913 =11 -83 917 7-131 923 =13 .71
931 = 72 .19 943 = 23 -41 949 13- 73 959 =7 - 137
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961 = 312
1001 =7-11-13
1037 = 17- 61
1073 = 29 - 37
1111 = 11-101
1139 = 17 - 67
1159 = 19 - 61
1189 = 29 - 41
1219 = 23 - 53
1253 =7- 179
1273 = 19 - 67
1333 = 31- 43
1349 =19 71
1369 = 372
1393 = 7- 199
1417 = 13- 109
1463 =T7-11-19
1507 = 11 - 137
1529 = 11 - 139
1561 = 7. 223
1591 = 37 - 43
1639 = 11 - 149
1661 = 11 - 151
1687 = 7- 241
1717 = 17 - 101
1751 = 17103
1771 =17-11-23
1807 = 13- 139
1829 = 31 - 59
1849 = 432
1891 = 31 - 61
1919 = 19 - 101
1939 = 7. 277
1963 = 13 - 151
1991 = 11 - 181
2033 = 19 - 107

2057 = 112 - 17

2093 =7-13-23

2119 = 13 - 163
2159 = 17 - 127
2177 = 7- 311
2197 = 133
2227 = 17-131
2257 = 37 - 61
2291 = 29 - 79
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973 =7-139
1003 = 17 59
1043 = 7 - 149
1079 = 13- 83
1121 = 19 . 59
1141 = 7- 163
1169 = 7- 167
1199 = 11109
1241 = 17-73
1261 = 13 . 97
1309 = 7-11 17
1337 = 7-191
1351 = 7-193
1379 = 7 - 197
1397 = 11127
1421 = 72.29
1469 = 13- 113
1513 = 17- 89
1537 = 29 - 53
1573 =112.13
1603 = 7 - 229
1643 = 31 - 53
1673 = 7239
1691 =19 -89
1727 = 11 - 157
1757 = 7. 251
1781 = 13- 137
1813 = 72 .37
1837 = 11 - 167
1853 = 17 - 109
1897 = 7. 271
1921 = 17-113
1943 = 29 .- 67
1967 = 7 - 281
2009 = 72 - 41
2041 = 13- 157
2059 = 29 - 71
2101 = 11 - 191
2123 = 11-193
2167 = 11 - 197
2183 = 3759
2201 =31-71
2231 = 23 .97
2261 =7-17-19
2299 = 112.19

979 = 11 -89
1007 = 19 - 53
1057 =7 - 151
1081 = 23 - 47
1127 = 72 - 23
1147 = 31 . 37
1177 = 11- 107
1207 =17 - 71
1243 = 11-113
1267 = 7 - 181
1313 =13 101
1339 = 13103
1357 = 23 - 59
1387 =19-73
1403 = 23 - 61
1441 = 11131
1477 = 7- 211
1517 = 37 - 41
1541 = 23 - 67
1577 = 19 - 83
1631 = 7-233
1649 = 17-97
1679 =23 .73
1703 = 13- 131
1729 =7-13-19
1763 = 4143
1793 = 11163
1817 =23 - 79
1841 = 7 - 263
1859 = 11 - 132
1903 = 11 - 173
1927 = 41 - 47
1957 = 19 - 103
1969 = 11 - 179
2021 = 43 - 47
2047 = 23 - 89
2071 = 19 - 109
2107 = 7% -43

2147 =19-113
2171 = 13- 167
2189 =11-199
2209 = 472

2233 =17-11-29

2263 = 3173
2303 = 7% . 47

Ve
989 =23-43 !
1027 = 13- 79
1067 = 1197
1099 = 7 - 157
1133 = 11 - 103
1157 = 13- 89
1183 = 7132
1211 =7-173
1247 = 29 - 43
1271 = 3141
1331 = 113
1343 =17-79
1363 = 29 - 47
1391 = 13 - 107
1411 =17-83
1457 = 31 - 47
1501 = 19-79
1519 =72 .31
1547 =7-13-17
1589 = 7 - 227
1633 =23 - 71
1651 = 13- 127
1681 = 412
1711 = 29 - 59
1739 = 37 - 47
1769 = 29 - 61
1799 = 7 - 257
1819 = 17107
1843 =19 - 97
1883 = 7 - 269
1909 = 23 - 83
1937 = 13 - 149
1961 = 37 - 53
1981 = 7 - 283
2023 = 7-17°
2051 = 7 - 293
2077 = 31 - 67
2117 =29-73
2149 = 7307
2173 = 41-53
2191 =7-313
2219 =7 - 317
2249 = 13173
2279 = 43 - 53
2317 = 7 - 331
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A List of Primes
2 3 5 7 11 13 17 19 23 29
31 37 41 43 47 53 59 61 o7 71
73 79 83 89 Q7 101 103 107 109 113
127 131 137 139 149 151 157 163 167 173

179 181 191 193 197 199 211 223 227 229
233 239 241 251 257 263 269 271 277 281
283 293 307 31t 313 317 331 337 347 349
353 359 367 373 379 383 389 397 401 409
419 421 431 433 439 443 449 457 401 403
467 479 487 491 499 503 509 521 523 541
547 557 563 569 571 5717 587 593 599 6011
607 613 617 619 631 641 643 647 653 659
661 673 677 683 691 701 709 719 727 733
739 743 751 757 761 769 773 787 797 809
811 821 823 827 829 839 853 857 859 863
877 881 883 887 907 911 919 929 937 941
947 953 967 971 977 983 901 697 1009 1013
1019 1021 1031 1033 1039 1049 1051 1061 1063 1069
1087 1091 1093 1097 1103 1109 1117 1123 1129 1151
1153 1163 1171 1181 1187 1193 1201 1213 1217 1223
1229 1231 1237 1249 1259 1277 1279 1283 1289 1291
1297 1301 1303 1307 1319 1321 1327 1361 1367 1373
1381 1399 1409 1423 1427 1429 1433 1439 1447 1451
1453 1459 1471 1481 1483 1487 1489 1493 1499 1511
1523 1531 1543 1549 1553 1559 1567 1571 1579 1583
1597 1601 1607 1609 1613 1619 1621 1627 1637 1657
1663 1667 1669 1693 1697 1699 1709 1721 1723 1733
1741 1747 1753 1759 1777 1783 1787 1789 1801 1811
1823 1831 1847 1861 1867 1871 1873 1877 1879 1889
1901 1907 1913 1931 1933 1949 1951 1973 1979 1087



1993
2063
2131
2221
2293
2371
2437
2539
2621
2689
2749
2833
2909
3001
3083
3187
3259
3343
3433
3517
3581
3659
3733
3823
3911
4001
4073
4153
424])
4327
4421
4507
4591
4663
4759
4861
4943
5009
5099
5189
5281
5393
5449
5527
5641

1997
20069
2137
2237
2297
2377
2441
2543
2633
2693
2753
2837
2917
3011
3089
3191
3271
3347
3449
3527
3583
3671
3739
3833
3917
4003
4079
4157
4243
4337
4423
4513
4597
4673
4783
4871
4951
5011
5101
5197
5297
5399
5471
5531
5647

1999
2081
2141
2239
2309
2381
2447
2549
2647
20699
2767
2843
2927
3019
3109
3203
3299
3359
3457
3529
3593
3673
3761
3847
3919
4007
4091
4159
4253
4339
4441
4517
4603
4679
4787
4877
4957
5021
5107
5209
5303
5407
5477
5557
5651

2003
2083
2143
2243
2311
2383
2459
2551
2657
2707
2777
2851
2939
3023
3119
3209
3301
3361
3461
3533
3607
3677
3767
3851
3923
4013
4093
4177
4259
4349
4447
4519

621
4691
4789
4889
4967
5023
5113
5227
5309
5413
5479
5563
5653

S—>

2011

2087
2153
2251

2333
2389
2467
2557
2659
2711

2789
2857
2953
3037
3121

3217
3307
3371
3463
3539
3613
3691
3769
3853
3929
4019
4099
4201

4261

4357
4451

4523
4637
4703
4793
4903
4969
5039
5119
5231

5323
5417
5483
5509
5657

2017
2089
2161
2267
2339
2393
2473
2579
2663
2713
2791
2861
2957
3041
3137
3221
3313
3373
3467
3541
3617
3697
3779
3863
3931
4021
4111
4211
4271
4363
4457
4547
4639
4721
4799
4909
4973
5051
5147
5233
5333
5419
5501
5573
5659

2027
2099
2179
2269
2341
2399
2477
2591
2671
2719
2797
2879
2963
3049
3163
3229
3319
3389
3469
3547
3623
3701
3793
3877
3943
4027
4127
4217
4273
4373
4403
4549
4643
4723
4801
4919
4987
5059
5153
5237
5347
5431
5503
5581
5669

2029
2111
2203
2273
2347
2411
2503
2593
2677
2729
2801
2887
2969
3061
3167
3251
3323
3391
3491
3557
3631
3709
3797
3881
3947
4049
4129
4219
4283
4391
4481
4561
4649
4729
4813
4931
4993
5077
5167
5261
5351
5437
5507
5591
5683

2039
2113
2207
2281
2351
2417
2521
2609
2683
2731
2803
2897
2971
3067
3169
3253
3329
3407
3499
3559
3637
3719
3803
3889
3967
4051
4133
4229
4289
4397
4483
4567
4651
4733
4817
4933
4999
5081
5171
5273
5381
544]
5519
5023
5689

A

2053
2129
2213
2287
2357
2423
2531
2617
2687
2741
2819
2903
2969
3079
3181
3257
3331
3413
3511
3571
3643
3727
3821
3907
3989
4057
4139
4231
4297
4409
4493
4583
4657
4751
4831
4937
5003
5087
5179
5279
5387
5443
5521
5639
5693
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Further Reading
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1- The Higher Arithmetic, H. Davenport, Cambridge University Press, 1952 (7th
edition, 1999).
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2- An Introduction to the Theory of Numbers G.H. Hardy and E.M. Wright, Oxford
University Press, 1938 (4th edition, 1960).
3- A Classical Introduction to Modern Number Theory, K. Ireland and M. Rosen,
Springer-Verlag, 1982 (2nd edition, 1990).
4- An Introduction to the Theory of Numbers 1. Niven, H. Zuckerman, and H.

Montgomery, John Wiley & Sons, 1960 (5th edition, 1991).
5- A Course in Number theory, HEE. Rose, Clarendon Press, Oxford, 1988 (2nd
edition, 1994).
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6- The Little Book of Primes P. Ribenboim, Springer-Verlag, NY, 1991.
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7- 13 Lectures on Fermat's Last Theorem, P. Ribenboim, Springer-Verlag, NY,
1979.
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8- Introduction to Analytic Number Theory;, T. Apostol, Springer-Verlag, NY, 1976.
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9- Rational Points on Elliptic Curves, J H. Silverman and J. Tate, Springer-Verlag,
NY, 1992.
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God made the integers
Archimedes

Base of index
Commensurable numbers
Sociable numbers

p-defect (a,,)

Indices

Robin-Miller test for primality
Test for composite numbers
Relatively prime

Twin primes
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Thabit ben Korrah, Abu-l-Hasan 5,8 il ¢ ] il
Three-dimensional number shapes Sbo¥ JW st JWad
-

Babylonians NERAR]
Bernoulli Daniel Jeibs ¢ Jghrm
Bhaskaracharya LolaSuab
Brahmagupta Ly g leat
Induction proof ! iy Ol LI
o |
Conjecture e
Artin's conjecture > S e
Goldbatch's conjecture Fhids> e
Modularity conjecture Lolall (¥
Twin prime conjecture il g3l O Y1 (et
Cipher e
Congruence Goldes
Diophantine approximation wpb gt o i
Exponential growth quj Ly
History of mathematics bl )~ 2,6

Quadratic reciprocity I St
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Reciprocity cubic and quadratic
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Representation as sum of two sqaures

Simultaneous congruences
Successive squaring

Torsion collection

Euler's constant
Primitive Pythagorean triple

Pythagorean Triple

Gauss, Karl Friedrich
Germain, Sophie
Primitive root

Tables of indices

3n+1 algorithm
Euclidean algorithm
Factorization algorithm
Quadratic time algorithm

Line through two rational points
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Multiplication property of norm

Prime divisibility property

Euler ¢ function

Exponential generating function

Liouville's function

Period modulu m of the Fibonacci
scquence

Prime number counting function ( 77 )

Sigma function (O")

Unit circle

Cubic residue
Quadratic residue
Quadratic nonresidue
Big-oh

Big-theta

Big-omcga

Jacobi symbol

Legendre symbol
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Small-oh 3yl O 30,
Tetrahedron ol 2l
)

Amicable pair 9L>=£i S5,
Robin-Miller witness e — ol el
Witness for compositeness ia 5.\\ Slae i u.i.c— Jaladl
Unbreakable code SSBAB 2 5,a
R
Cardano’s formula Po,8 dae
Continued fraction recursion formula et S Le )N Dall
Cubic formula daSl aalt
Geometric series formula o ALl s
Euler's formula e JT YESV
Fibonacci generating function formula (U gd Al s Sl 1Y dae
Product formula for Euler ¢ function LY @ U ol e
Quadratic formula da ol da el
Summation formula for Euler ¢ by W4ERAIAY CJ“";H Lo

function

Binet's formula Binet dxe
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Factorization methods

Fermat's method of descent

Counting
Irreducible element
Bad prime
Carmicheal number
Class number
Combinatorial number
Complex number
Composite number
Cube number
Deficient number
Evem number
Fermat prime
Gaussian integer
Gaussian prime
Irrational number

Imaginary number
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Liouville number
Mersenne prime
Odd number
Oddest prime
Pentagonal number
Perfect number
Prime number of the form 27 —1
Prime number of the form 2% +1
Prime number of the

forma” +ab +b>
Prime number of the form a> +b”
Prime number of the forma® + 2b*
Prime number of the forma* + 5b >
Prime number of the forma” +nb*
Prime number of the forma” —1
Prime number of the form N * + 1
Prime number congruent to

a(modm)

Prime number congruent to 1 (mod 3)

Prime number congruent to 1 (mod 4)
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20 —1 JSah e Jsioae

27 +1 Sl Je Jslsas
a’+ab +b* JS) Je Jslsas

a’+b’ JSa Je Jslsas
a’+2b” Sl Je Jslsae
a?+5b7 JSah e sl sas
a’+nb? JSa) e Jslous
a" -1 Sl e Jslsae
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Prime number congruent to 3 (mod 4)
Prime number congruent to 4 (mod 5)

Prime number congruent to 5 (mod 6)

Product perfect number
Rational number
Square number
Square pyramid number
Square triangular number
Tetrahedral number
Transcendental number
Transcendental number
Transcendental number €
Transcendental number €
Transcendental number 77
Transcendental number (Liouville's
number )
Triangular number

Triangular-square number

Divisibility

AT

3(mod4) Gilay sl sde
4(mod5) Gillay Jsf sde
5(mod6) s:la; Jsl she
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Division of congruences
Divisor

Greatest common divisor

L ' Hopital's rule

Law of the Excluded Middle
Power rule for indices
Product rule for indices
Powers modulo m

Powers modulo p

Partial fractions
Periodic continued fraction

Purely periodic continued fraction

Rabbit problem

Cattle problem of Archimedes
Unsolved problems

Cauchy sequence

Linear recurrence sequence

Nonlinear recurrence sequence
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Recurrence sequence for sums of S5 § et Doy el )l il

powers
Lucas sequence

Fibonacci sequence
Complex plane

Elliptic curve

Frey curve

Modularity

Euler's criterion

Euler's identity

Factorial (n!)

Diophantine equation

Pell's equation

Quadratic equation modulo p
Liouville's inequality
modulus

Number field sieve
Geometric series

Pascal'es triangle

Pythagorean Triangle
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Pigeonhole principle
Suml*T2+..+n
Sum of divisors
Telescoping sum

Discriminant

Analytic number theory

Binomial theorem

Chinese remainder theorem

Class field theory

Cryptosystem

Deep theorem

Difference of successive convergents
theorem

Diophantine approximation theorem

Dirichlet's theorem

Dirichlet's Diophantine approximation
theorem

Dirichlet's theorem on primes in

arithmetic progressions
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Euler's perfect number theorem S 29 Jﬁ&.ﬂ sdall 4 ks
Fermat's last theorem eI ey & LS
Fermat's little theorem Sl Layd 4y s
Fundamental theorem of Algebra PNt Ll Y1 G !
Fundamental theorem of arithmetic bt 3 Ll Y1 G !
Gaussian prime theorem < 9V ool sde 4k
Gaussian unit theorem ol bl &y s
Gelfond-Schneider theorem ol — 6 gale & L
Hasse's theorem ool 4k
Infinitely many primes theorem LV sle NI islgY & ) S
Linear Congruence Theorem s Glladl &k
Linear Equation Theorem Lt Aol 4 ks
Modularity theorem Goladl 4 ks
Mordells' theorem Js a0 & k3
Periodic Continued Fraction Theorem WSERUSPCIU oY
Pell's Equation Theorem sl & s
Prime Number Theorem P ST st & )
Prime 1 (mod 4) theorem I(mod4) ik 4340 sluel Lk
Prime 3 (mod 4) theorem 3(mod 4) ey 45 stael 4 ks

Pythagorean Hypotenuse Proposition Sl sl d L
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Pythagorean Theorem

Sum of Powers Theorem

Sum of Two Squares Theorem
Torsion theorem

Siegel's theorem

Gaussian divisibility lemma
Good approximation lemma
Golden ratio

Modularity pattern

Newton. Sir Issac

Public key cryptosystem
Rational point on circle
Rational point on elliptic curve

Semistable

Four-dimensional pyramid

Hypotenuse
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Congruent Sl

E-divides E —f..wi:
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Abundant number
Algebraic number
3n+1 algorithm
Amicable pair

Analytic number theory
Archimedes

Artin's conjecture

Babylonians

Bad prime

Base of index
Bermoulli Daniel
Bhaskaracharya
Big-oh
Big-omcga
Big-theta

Binary expansion

Binet's formula
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Binomial coefficient RISEOIPX R Y
Binomial theorem RESC PR ONCY
Brahmagupta Ly glanl

Cardano’s formula P8 e
Carmicheal number (IS0l &) Joie )8 sue
Cattle problem of Archimedes e N ! 51 Wl
Cauchy sequence = oS e
Chinese remainder theorem iall UG s
Cipher el
Class field theory el Ja 4k
Class number a2l sde
Combinatorial number T e
Commensurable numbers Lnlie staef
Complex number S e ds
Complex plane S 50 (S g
Composite number e dds
Congruence Sl
Congruent Sola

Conjecture e
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Continued fraction

Continued fraction recursion formula
Counting

Cryptosystem

Cube number

Cubic formula

Cubic residue

Deep theorem

p-defect (a,)

Deficient number

Difference of successive convergents
theorem

Diophantine approximation

Diophantine approximation theorem

Diophantine equation

Dirichlet's theorem

Dirichlet's Diophantine approximation

theorem
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Dirichlet's theorem on primes in et 3 oY slue o 4 ks
arithmetic progressions dulud|
Divisibility Lol 4518
Division of congruences olpladt 43
Divisor Mw\
Discriminant }:&l\

E-divides E-euiy
Euclid's Elements o8V ol gVt S
Elliptic curve L;du Ry
Euclidean algorithm LAS) Ll o
Euler's constant S o ol
Euler's criterion e 2ol ol
Euler's formula e JT YEW
Euler's identity sl dyane
Euler's perfect number theorem SV Sl suadt & s
Euler ¢ function e Y sl Al
Evem number SR

Even number world o sl e



14V Olollaall el
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