	k
	107

	a
	97

	t
	116

	a
	97

	y
	121

	o
	111

	o
	111

	n
	110

	space
	32

	m
	109

	o
	111

	a
	97

	z
	122

	z
	122

	a
	97

	m
	109

	i
	105

	
	1774


1774+1=1775 
1775=4 (mod 23)

9.4

In an RSA system, the public key of a given user is e = 31, n = 3599. What is the private key of this user? Hint: First use trail and error to determine p and q; then use the extended Euclidean algorithm to find the multiplicative inverse of 31 modulo (n).

n=3599=61×59  →  p=61, q=59

 so       φ(n)=(p-1) ×(q-1)=60×58=3480

we will have :    e×d  mod  φ(n) =1

therefore we can write     1= kφ(n)+ed    

    1=k×3480 + 31×e

First we will have the Euclidean method:

   3480= 31×112+8

    31=3×8+7

    8= 7×1+1

Now using the above we will have the extended Euclidean method:
8=1×3480-31×112

7= 31-3×8=31-3×(1×3480-31×112)

1=8-7×1=1×3480-31×112-(31-3×(1×3480-31×112))

1=4×3480-4×31×112-31=4×3480-31×449
We have -449  and -449=3031 (mod 3480) →  e=3031
