






























































Using the procedure for
the Euclidean Algorithm:

345 =158-2 + 29 The Euclidean
158 =29-5+13 Algorithm can be
used to find
20=13-2+3 Simple
1323-441 continued

fractions of a
3=1-3+0 rational number.



Using the procedure for
the Euclidean Algorithm:

345 =158+2 + 29

158 =295+13

29=13-243

13=314/+1

3=11340

The Euclidean
Algorithm can be
used to find
simple
continued
fractions of a
rational number.

































p-Adic Norm (Hensel 1897)

The p-adic norm of x is defined by:
|x| = p* where p is prime and a is the exponent in the

prime factorization of x.
63

Example: 550 can be written as a product of primes as follows:

O sy
550
using the formula we have:
63 L, 1
T =372 ==
550), 9

The more positive powers of p, the “smaller” the number is!!
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Browkin’s Model of Continued
Fractions in p-adics (1978)

We use the same type of method of pulling off the
large portions and inverting the small.

Co=bo+ 1

Where @n = (@n_l — bn_l)'1 and b, ; is the “big part” of C_ ,















Computing p-adic inverses
is hard

Example: Suppose we needed to
compute

(-2-7-3-72+1-73+3-74—2-75—3-76+1-77+3-78-...)

The inverse does not start repeating
until 420 terms in!



Browkin’s method is
similar to finding the
simple continued fractions
of reals. Can we use the
Euclidean Algorithm
instead?













































In general, 2

b
a=0:-b+ p-ki

b =q, - pk, + p°k,

pkl =03 p2k2 + p3k3

until k. =0

g.=ab " mod p
0 = bk;* mod p’
2 p
o - k,k,* mod p*
L=
p

a
Then, - =[0y; 03, 0y1-01 O, ]



Prove: Our(g,) = Browkin(b,)

We know:

Y. =TI, éy — (4/_1 — —1)_1

-1
Xi =Yia :>b ........ 4 ........ (§,+1) ..................
X =0y +r G=tt g, =
Proof:




Summary

*The Euclidean Algorithm is used to construct simple continued
fractions

*Defined a p-adic number
Browkin’s Model for finding continued fractions in p-adics

*The new p-Adic Euclidean Algorithm for constructing continued
fractions in p-adics

*The two methods are mathematically the same, but
computationally our way is easier and faster.

Questions?
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