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We start with the Legendre symbol
(g) J1  ifa€ QRp]
p —1 ifa & QR[p]
n=pip2- - Pk

o =) ) G

However, for n odd, we have

and for

we set
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1 ifm==1
J(a,n) = < J(a/2,n)(—1)®-1/8 if a is even
| J(n mod a, a)(—1)~De-D/4 if g > 1 and odd
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Quadratic Sieve

)
2 5] )
4 = yvvseULn .
Example: m = 91 A+ =33 A3-6=T

a[19123 18 2 24 16
a®|8 1 74 51 4 30 74

91 = ged(91,23 4 16) x ged(91,23 — 16)
ged(91,39) x ged(91,7)
= 13 x 7




Exercises

1. An individual publishes an RSA modulus of m = 350123
and an encryption exponent e = 37. Find his decrypting
exponent, given that one of the factors of m is 347.

2. Encrypt each letter of the word BANG individually using
the RSA system with m = 143 and e = 7. In translating
letters into numbers, send A to 10, Bto 11, ..., Z to 35.

3. Using the same system described in the previous
problem, find the decrypting exponent d and decode the
message 132 (a single letter).

4. Factor m = 773,771 into the product of two primes given
that (b(m) == 771, 902, T\

4
V/an

b= (p-D(g\) = P3P L)




Diffie-Hellman Public Key Exchange

1. People P, P, ... P; agree on a modulus p in which they agree to do
their calculations.

O

They also agree on a common base, a, which must be a primitive root
of p

3. Each person P; secretly selects a number, S;, from 1 to p — 1 and

publicly announces the value 8; =

i mod p.




