Figure 2.1 A divide-and-conquer algorithm for integer multiplication.

function multiply(z,y)
Input: Positive integers z and y, in binary
Output: Their product

n = max(size of z, size of y)
if n=1: return zy

zr,, rr = leftmost [n/2|, rightmost [n/2| bits of =z
Y., Yr = leftmost [n/2|, rightmost [n/2| bits of y

P, =multiply(z.,y.)

Py, =multiply(zg, yr)

P3 =multiply(z; + g, yr + Yr)

return P x 2"+ (P; — P, — P) x 2"2 + P,




Figure 1.4 Modular exponentiation.

function modexp(z,y,N)

Input: Two n-bit integers z and N, an integer exponent y
Output: z¥ mod N

if y=0: return 1
Z = modexp(a:, I.y/2J ) N)
if y is even:
return z2 mod N
else:
return z-z2mod N




