1 ´peau

Université ´ "A" Montréal(Qué

ABSTRACT

4j+3 not

size account.

j+3 not

size account.

P under RP NP almost O(m^{O(loglogm)} m RP ZPP

P

Rabin(n) = verdict input n returns verdict verdict or

prob[Rabin(n) = n = 1

whereas

prob[Rabin(n) = n ≤^1⁄4.

n Rabin(n ‘‘compo- n Rabin(n

function RepeatRabin(n,k) {n k } var i done i ← 0 repeat i ← i + 1 done ← (Rabin(n) = ) until done or i ≥ k if done { } { } . k

.

n j+

n* x 1 ≤ x < n and gcd(x, n) = 1}

n a ∈_n* a^{(n− 1)⁄2} n)}. n =_n* whenever n #R_n ≤ #_n* n ≡ n−_n

function Rabin(n) { n j+3} a ← n− 2 if a ∈ R_n . Whenever n (# R_n − 2) (n −_n n− for n.

much

ϕ(n)⁄2^{r − 1} − 2) (n − r n and ϕ(n) = #_n* n ally still

, =127× ϕ(42,799)⁄4 = 10, never ×5×7×11× , a ∈ {2,5,7,13} any ×10^9 (using {2,3,5,7} one " " n = 79, =199× ,215,031, =151×751×28, #R_n = #_n* (# R_n − 2) (n − 3) ∼ m+7)(24m+ m+ m+ why is

H_n b ∈_n* b ∈ R_n and ( ---a ∈ R_n )[a^2 ≡ b^2 (mod n)]}.

n p^m p and m ≥_n handle n n a n n site n j+

p n Rabin(n) = ] ≥ 1 p(n) and n ≡ n n

n j+ could

25×10^9 ∼ j+

\/-\/-b ∈ H_n )[gcd(n + b^{(n− 1)⁄2} mod n n (ii) # H_n ≥ #R_n .

Proof n. b ∈ H_n . Let a ∈ R_n a^2 = b^2 x = b^{(n− 1)⁄2} x b ∈ R_n x^2 = b^{n− 1} = (b^2)^{(n− 1)⁄2} = (a^2)^{(n− 1)⁄2} = (a^{(n− 1)⁄2})^2 = (±1)^2 = x n n +x

a ∈ R_{n n} (a ) b ∈_n* a^2 ≡ b^2 (mod n) } n is n (a sider b ∈ B_n (a b a

b^{(n+1)⁄2} = (b^2)^{(n+1)⁄4} n ≡

= (a^2)^{(n+1)⁄4} = a^{(n+1)⁄2} = a × a^{(n− 1)⁄2} a a ∈ R_n ) .

Therefore, b^{(n− 1)⁄2} = b^{(n+1)⁄2} b a ⁄b b a b ∈ H_n a , − a_n n n R_n # R_n (n) 2^{r − 1} r n^r dis-

n ≡ n

what decide generate

NP function GenPrime (l,k) {l k } repeat n ← l until RepeatRabin(n,k) = return n .

k

GenPrime

prob[GenPrime (l,k ≤ 4^{− k}

k RepeatRabin^1⁄4 GenPrime m distinct "primes" m×4^{− k} 4 1000000 1 5 only prob[Rabin(n) =^1⁄4 exactly^1⁄4 be^9×4^{− 25} ∼ 10^{− 6}. Rabin)

prob[Rabin(n) = n = 1

prob[Rabin(n) = n =^1⁄4 (exactly) .

GenPrime (l,k

l×10^{− 6} ≤ l ≤ 2×10^{13}

"prime" GenPrime (10^{15} X Y] ≠ prob[YX X n Y RepeatRabin(n,k ‘‘prime’’ YX] ≤ 4^{− k} not X Y] ≤ 4^{− k}

explicitly

RepeatRabin

think

X Y n before Rabin(n

l-digit lα α

If n l

prob[n ∼ (l− 1)×α2

1 − 9l10 ∼ 2 lα . Proof

n n lnn n ,847, 9 n lnn ,254,

Let p l GenPrime (l,k

1 + 1− pp 4^k 1 .

lα 2)×4^{− k} provided l^{k 1}⁄2 when l ∼ 2×4^k α. Proof Let X and Y X] = 1− p YX] = 4^{− k} exactly^1⁄4 X Y prob[X Y] = prob[Y] prob[X] × prob[YX] ,

prob[Y] = prob[X]× prob[YX] + prob[not X]× prob[Ynot X] = (1− p)×4^{− k} + p×1

×4^k α k k n k n − 4^{− k} given

4^{− k k} no

l^{− k} 4l not know complete loss. is − k

any

Acknowledgements

j+ deterministic j+1.

References

", ´ ´ ´ ´ #79- numbers’’, Computing

,

1986.

algorithms’’, .10^9 ’’,

tion’’, MIT/LCS/TR-212 tems’’, Computing