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#idk, s.t.b = ak, MFralb. MK, aEbRIRT, bRalfifi.

145

Lid%: alb, b

2t cla,c
waRMRIE: b > 0,3lg,r,a=bg+ 7

7V

¢, Nalc.

b, Nic|(ma + nb).
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#n(n > 1)k T 1SR S SN RRAT T IEBEECR R, WIFRkn R4
RED > BN NG

(V5

o TR TIHIEREEAA — DR T
o RHRLITIZIM.
o WiAF i F-AIUE H BEKJLES (EukAedng) T-/AJtHI300
EER (JUAEA)  (Itowela Stoicheia) (354, i
200 , X HAF Bl N R BT [17]

o ZHEH: lim, o m(z)/(x/logx) =1
o Proved by Jacques Hadamard and Charles Jean de la
Vallée Poussin in 1896
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o NG Vn > 1,dp,n < p < 2nHpNEH.
o 18524F (SEMMHIRHB7HE) , VILLET KRG H 758 —MiE
i
o ZRATHF: AT Z IR MpHMD + 2= E05
o EMEEMIEAL: BN KT 200 ST LS B AN R BT A
FHEEMEE: - K TTHEEE A R =R
Al
o 2012#/120134F, Harald HelfgottfEarXiv E R E T8
3, FERCUER] TS EHEDME . [2][3]
o n? + UFMH: HFAELHEZMMN + LS, HihnEiK
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o Simple primality test: #2SFT A AL /nE  KnikEs.
o ENNEE, WLAENEL/nH D FT.
o INfTa] = AR O(\/ﬁ)
o FRMBEANHIL /MBI FREL, A S 2R A
O(y/n/logn)
e Miller-Rabin primality test: FENLEVE, 7FEIEEEABEHLA
¥
o WEZE: O(klog’n)
o {HBHFFT, A hnEZO(klog?n)
o AKS primality test: 25— Al #AEBI ). BAHP . 2 HE. 7
TE R PEMRA B
o 2006 Godel Prize, 2006 Fulkerson Prize
> O(log® n)
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o BRAFFLIRFEImIR: W/NEIRMZE I i, FFRLZ iR en
(A
o TR EEmATE (AN .

o Erdés—Kac theorem: w(:/)l_k)lﬂnﬂlﬂkﬁ?ﬁﬂfﬁﬁj\?ﬁ, Hr
oglogn

w(n) = the number of distinct prime factors of 7.
o WAIEZE: O(nloglogn)[4]
o BRFiffE: M1 ~ nblte, MMM Hip;, ik
1p;» EFlt mod p; = 0.
o fxFEulert R EH, 197854 GriesFMisraff X K I«
[5]
o WMEZRE: O(n)
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BT BRI R a RIBH M K h i k%, 2 9(a, b))«
#(a,b) = 1, A TaSbHE.

Y R
e #(a,b) =d, N(a/d,b/d) =1

* (a,b) = min, yc7 ax + by

e {k(a,b)|k € Z} = {ax + by|z,y € Z}

e d = (a,b)MHi{%4d|a, d|bHUWHCc|a, c|blilc|d
e (a + cb,b) = (a,b)

e #(a,b) = 1Halbc, Mialc
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int euclidean(int a, int b) {
return b ? euclidean(b, a % b): a
}

w4 O(log n)

WLOG, a > b, & euclidean(a, b) i IHXE AN, N

a > fi,,b> fi, 1. JRED, KR HAS SR A S8 P8I0 28I A1 525
WS B AT B N TR I

Wi 1 HEL A5 Ay [ B[R] 55 2% i 76 1844 4F W Gabriel LaméiF B, X #K
N EE RS 2 W .

F AT 5 BR ) SR B K A0 B0 BV B I TR B2 2% BE O
O(log n(loglogn)? log log log n)
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WL RIBETE K (Abpavtog 6 AAeEavdpeie) , AT AJGHT3
e, A RBR" 2w, EAEZE (ER) . ZHFEEE —1&KIA
SR E R, WRE RS 5 AMUE K
EXE—4, giE S R1/6, XL T1/1200FFEH, Xt T
/744505, FEREILT, TRIUFEMmA, FAHAZ—F.
—— (BT

ERETERBI " axy = chiife, HhpiaH B




WA E— IR EFRR TR
ar + by =c

HE e (Bézout's lemma) : #7d = (a,b) 1 ¢, HFELM; #
dic, TTHEFLT 2. GITREARNRT, yo, WHIrE MR RR
N

r=xy+ (b/d)n,y = yo — (a/d)n

FiRE A 1 FHiClaude Gaspard Bachet de Méziriac T-#1E (A
KRB NPUR SR E R L) (Problémes plaisants et

délectables qui se font par les nombres) i ¥k FEH[9],
Etienne Bézoutjfs 2 #E)~ & Z I [8].




Rfg: VRBJLER/HIE

void ex_euclidean(int a, int b, int &x, int &y) {
if (b) {
ex_euclidean(b, a % b, y, Xx);
y -=a/b*x
}

else x =1, y = 0;

}

#br' 4+ (a mod b)Yy = (a,b), N
o +b(a' — /| 2]) = (a,b).
HThe =gy = 2 — o |2], @Haz +by = (a,b).

T RROLRAEER I (2, y) R T
az + by = (a, b)Hi(z, y)H|z|B/NH, BE|y|[HNi. (7]
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AR A4 (a1, ag, - -+, an)|b
gl 3 i
HE%E: O(n+ logmin? , a;)
i=1 %



Sl A ERHpERa, as, -, a,, Wi, 1 < i< n,pla;
HAARFEAR L AT — IE RO B ME— 5 iR B CR 1 R
HELES U EAY &H9E 14,




B RHCE R, RAVE—NEHS — A To 55 e R S
a=]1Lp"b=1Lp"
(@,8) = [T, "), a,b] = [T, g

(a,b)a,b] = ab




ﬁj\%)ﬂ! N :—EIC

for (int i = 2; i * 1 <= n; ++1i)
for (;n % i ==0; n /= 1)
output(i);
if (n != 1) output(n);

ERAH, MnbH— MR ER T, E2H— i
NCE SR

IRIE A E: O(y/n/logn)

TP 2E O () o 1] Ay 0408 88 44455 16 0 /I R PRI B 2
5.
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18014F, = /K- s B2 BL A7y~ e i 7 A 0 v e o o BN 1 VRSN TR AR
7. [19]

#m|(a —b), MFa5bEMFE %R, idfEa = b( mod m).
Iﬁj/\ 1)[ NI

o HixM: a = a( modm)

o XM #a = b( mod m), Mb= a( mod m).

o fEifitE: ¥a = b( mod m), b =c( modm), N
a = ¢( mod m).

Rk, FATATBUE M e ERER RN — D RAIE S, R
e ARSI — TR EmE R,
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#a = b( mod m),c = d( mod m), N
e a+c=b+ d( modm)
e a—c=b—d( modm)
e ac = bd( mod m)

#iac = be( mod m),a = b( mod m/(c,m))-
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ar = b( mod m)

55
o

#(a,m)1b, T #(a,m)|b, WEH (a, m)MEMARF A
itk o
FERIHL, 7 (@, m) R, Sk A A .
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#ar = 1( mod m), Nz NatEmE LT T, itffa L.

a = a '(mod m)H4HMa = 1( mod m)sk
a = —1( mod m).



b |

|

Lu.u

T REE
GRS, SN R, RN =, bl
—. ML —— (TS

Ay, My, - -+, M P HEER, W2 FIR T4
(2 = a;( mod m,)

r = az( mod my)

Lz = a,( mod m,)
ERM = |[I_, mB T aME—fR

o P— Z;ﬂ:l azszz( mod M),

HoM; = M /my, y; /& M;Bm,; {1587t .
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as( mod my)

 z = a,( mod m,)
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BURIER: (n—1)! = —1( mod n)X HAY 4n 2 Fm k.

Jis: SR RRROR AR (c. 1000 AD)45 HI[10]; SAT Je 2 AE 171
LRI, HIFRKRFE[1]; 17704, Edward Waring#E K % 12
{EMeditationes Algebraicaef 7= FiAth ff) 2% 4 John Wilson%s Hi 71X —
JERR2]: 177148, FukgBIHZH 75— MIEM[13].

LR
o oo BR 1 IMIn — 1ZAM T s — AT B S Ry

ﬂﬁiioéll

AEME: FEnARNFE AR > 4, W(n —1)! = 0( mod n);
n =4, (n—1)! = 2( mathrmmod n)



5% 5/ e
WLNER: BHp A, af = a( mod p).
S, #pfa a?! = 1( mod p).

Pis: 16405210 H 18H, fES 4% %1 Frénicle de BessyffEH, 25
IR T IXANEH[14]. 3K AT JE K T 16834F Z B AE AR KK T4
Fggth TUEMI[14]: 17365, BRFuAK 17— MIEY] GEARERATE
wAAED [15].

HEEH . FI
{1,2,---,p—1} ={a,2a,---,(p — 1)a}( mod p).
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BRPL R E: d(m) AN m H S m H 2 E AN

¢(m) =m]],,. (1 —1/p)

BEMPIRELIFIR R BEmME2RR R S5m IR EH R4

AN
9 o

hiEE: #(a,m) =1, Ma®™ = 1( mod m).
UE R :

o WEFLHIAERE, BRALE B hitg B H E B HEL

o MAWISEHRHIA RS, WRBLE B2 9 B/ g BEHHES
W e #a®™ = 1( mod m), W(a,m) = 1.

Kb B FEAHE . Carmichael's Theorem &4 H 1 &/ 8 51
s
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o ¥RRL A

o [KH e HE

e n~ ! = —(pmod n) | 2]( mod p)
o YT HIMEAE, HIREFNRNO(MY? + e)m it
A3 ) R 7161

o Jeffrey Shallit offers US $200 for any significant
Improvement on MO.

K1 ~ nE¥IG

» fIAAn~' = —(p mod n)~'| £ |( mod p)isk.
o NIt = (n+4 1) (n+ 1)RIEPFraHTRIY, FHFH
nt =n!"(n — 1)K PE ST



https://cs.uwaterloo.ca/~shallit/
https://mathoverflow.net/questions/164129/improving-known-bounds-for-pierce-expansions-cash-prize
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o FLAMLD: Elx. HUE. FR....

o A FAUEH. MM, BB FEIR BT BRhim......
o IR KNAHT: MJLBEMSEL, mbh i .

o mamal: HARFAEH., FHATFIHE....

o ZMEFIRITIE (A « FRMJLEMAHE L, XHEH, o [EF




BHE YR

[1] Rosen, K. (2011). Elementary number theory and its applications.
6th ed. Boston, Mass.: Pearson.

[2] Helfgott, Harald A. (2013). "Major arcs for Goldbach's theorem®.
arXiv: 1305.2897

[3] Helfgott, Harald A. (2012). "Minor arcs for Goldbach's problem".
arXiv: 1205.5252

[4]Jonathan Sorenson, An Introduction to Prime Number Sieves,
Computer Sciences Technical Report #909, Department of
Computer Sciences University of Wisconsin-Madison, January 2,
1990

[5] Gries, David; Misra, Jayadev (December 1978), "A linear sieve
algorithm for finding prime numbers", Communications of the
ACM, 21 (12): 999-1003, doi:10.1145/359657.359660.


https://arxiv.org/abs/1305.2897
https://arxiv.org/abs/1205.5252
http://research.cs.wisc.edu/techreports/1990/TR909.pdf
https://doi.org/10.1145%2F359657.359660

*~

BHEYR

[6] LeVeque, W. J. (1996). Fundamentals of Number Theory. New
York: Dover. ISBN 0-486-68906-9.

[7] David. (2014). Does the Extended Euclidean Algorithm always
return the smallest coefficients of Bézout's identity?
. Mathematics Stack Exchange.

[8] Bézout, E. (1779). Théorie générale des équations algébriques.
Paris, France: Ph.-D. Pierres.

[9] Bachet, Claude-Gaspard. (2015) Problemes plaisants et
délectables qui se font par les nombres. Paris: Cinquieme éedition
revue, simplifiee et augmenteée.

[10] O'Connor, John J.; Robertson, Edmund F., "Abu Ali al-Hasan ibn
al-Haytham", MacTutor History of Mathematics archive, University of
St Andrews.


https://math.stackexchange.com/users/119775/david
https://math.stackexchange.com/questions/670405/does-the-extended-euclidean-algorithm-always-return-the-smallest-coefficients-of
https://math.stackexchange.com/
https://books.google.com.br/books?id=FoxbAAAAQAAJ&hl=en&pg=PP5&redir_esc=y#v=onepage&q&f=false
http://cnum.cnam.fr/CGI/redir.cgi?8PY45
http://www-history.mcs.st-andrews.ac.uk/Biographies/Al-Haytham.html

BEYH

[11] Giovanni Vacca. (1899). "Sui manoscritti inediti di Leibniz" (On
unpublished manuscripts of Leibniz), Bollettino di bibliografia e
storia delle scienze matematiche (Bulletin of the bibliography and
history of mathematics)

[12] Edward Waring. (1770). Meditationes Algebraicae. Cambridge,
England.

[13] Joseph Louis Lagrange. (1771). "Demonstration d'un theoreme
nouveau concernant les nombres premiers”. Nouveaux Mémoires de
['Academie Royale des Sciences et Belles-Lettres. Berlin.

[14] Burton, David M. (2011). The History of Mathematics / An
Introduction (7th ed.), McGraw-Hill, ISBN 978-0-07-338315-6

[15] Ore, Oystein. (1988). Number Theory and Its History, Dover,
ISBN 978-0-486-65620-5


https://books.google.com.br/books?id=_-U_AAAAYAAJ&pg=PA125&redir_esc=y#v=onepage&q&f=false

25 R

[16] Vlado Kesel. (1996). Length of Finite Pierce Series: Theoretical
Analysis and Numerical
Computations. Ontario, Canada.

[17] Stillwell, John (2010). Mathematics and Its History.
Undergraduate Texts in Mathematics (3rd ed.). Springer.

[18] Nicomachus. Introduction to Arithmetic.

[19] Ireland, Kenneth; Rosen, Michael. (1990). A Classical
Introduction to Modern Number Theory (2nd ed.). Springer-Verlag,
ISBN 0-387-97329-X


https://cs.uwaterloo.ca/research/tr/1996/21/cs-96-21.pdf
https://books.google.com/books?id=V7mxZqjs5yUC&pg=PA40

