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3O mn, a,b SN ZZ FOEER
7z = 7= TR
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. —2,-1,0,1,2,3,4,5,6,7,8,9,10, . ..
n B m FEHAR%En % n
gcd(n,m), gecd(list)
PR ged g = sa + tb = ged(a, b): g,s,t=xgcd(a,b)
lcm(n,m), lcm(list)
TR R (7:) = binomial(m,n)
B H I n.digits (base)
FEFEF RIFRIAIEC n.ondigits (base)
(% AT, Bl 10)
I n | m: n.divides(m) ¥ nk=m XTI &k
A8 - IrEE d| n 1Y d: n.divisors()

3 — n! = n.factorial()

ES 4
2,3,5,7,11,13,17,19,23,29,31,37,41,43,47, . ..
Z R fi#: factor(n)
FHHGYS: is_prime(n), is_pseudoprime(n)
HFMLS: is_prime_power(n)
7(z) = #{p: p < v HEH} = prine_pi (0
EH S Primes()
{p:m<p<n Hp NEH} =prime_range (m,n)
R prime_powers(m,n)
HI n NEE: primes_first_n(n)
JE—MNREEH— P FEEC next_prime(n),
previous_prime(n), next_probable_prime(n)
Ja— M HH— R
next_prime_power(n), pevious_prime_power (n)
2P — 1 11 Lucas-Lehmer Z= 4556
def is_prime_lucas_lehmer(p):
s = Mod(4, 27p - 1)
for i in range(3, p+tl): s = 872 - 2
return s ==

BEAR SR A

k=12; m = matrix(ZZ, k, [(i*j)%k for i in [0..k-1] for j in [0..k-111); m.plot(cmap="gray’
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AL ¢(n) AL euler_phi(n)
Kronecker 55 (%) = kronecker_symbol(a,b)
T4 quadratic_residues(n)
TWAEF 4y quadratic_residues(n)
¥ Z/nZ = Zmod(n) = IntegerModRing(n)
a Bin Wk Z/nZ F)ICE: Mod(a, n)
B on AR = primitive_root (n)
n (mod m) HJi¥i: n.inverse_mod (m)
Fed a™ (mod m): power_mod(a, n, m)
PERAEM: x = crt(a,b,m,n)

FE e r=a (mod m) H z =0 (mod n)
BEHONEC log(Mod(6,7), Mod(3,7))
a (mod n) ¥ =Mod(a,n) .multiplicative_order ()
a (mod n) WEHHR =Mod(a,n) .sqrt ()
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continued_fraction(pi)
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B4 c=continued_fraction(x, bits)
L3480 c.convergents ()

#54r¥ pn = c.pn(n)

W38k gn = c.qn(n)

{8: c.value()

complex_plot(zeta, (-30,5), (-8,8))

¢(s) =11, $ =Y L =zeta(s)
Li(z) = [; mapdt = LiG)

L(s) = [, t* e 'dt = gamma(s)
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EllipticCurve([0,0,1,-1,0]).plot(plot_points=300,thickness=3)
‘T

E = EllipticCurve(l[ay,as,as,aq,agl)

y2 + a2y +azy = 2+ a2x2 + asx + ag

E 5+ N =E.conductor()

E #HA5=L A =E.discriminant ()
E Yk = E.rank()

E(Q) MEMAERM AR = E.gensO
j-ANAEfE = E.j_invariant ()

N, = #{E B p 1R} = E.Np(prime)
ap =p+1— N, =E.ap(prime)
L(E,s) =) % = E.lseries()
ords—1 L(F,s) = E.analytic_rank()
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EllipticCurve(GF(997), [0,0,1,-1,0]).plot()

E = EllipticCurve(GF(p), [ai,aq,as,aq4,asl)
#E(F,) = E.cardinality()

E(F,) MAM AR = E.gens

F,) =E.points()



