CS 235: Algebraic Algorithms, Spring 2021

Discussion 3
Date: Tuesday, February 23, 2021.

Problem 1. I*fn]m*:f-;f Fermat’s Little Theorem.

(a) Find 3*' mod 7, 2* mod 7. T\ /\ — \
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(b) Solve the congruence '™ = 4 (mod 11).

) 35 =4 (wod TN N7 o6 2y,
o ()7 = 3 (ned P

4 3

3’“ wod T =2

2 > wnod T Lr

(29)5 7

I

(8) 22 1 Cmod 49 X
’thb::. (::c'a)‘?:-‘- = 2C (‘rﬂm/} ll)

\fv--,
1

3
22 2 & (anod A7) D 5T (e 1Y
S+ 225 (1w '40)



(¢) Suppose that p and g are distinet primes, a” = a (mod p), and a? = a (mod p). Show
that a” = a (mod pg).



Problem 2. Prove that an odd integer n is prime if and only if (n — 2)! = 1 (mod n).
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Problem 3. Apply the Extended Euclidean’s Algorithm to find the ged(240,46) and two
integers s and t such that 240s + 46t = ged (240, 46).

Recall: Let a, b be integers, with a = b = (. Using the division with remainder property,

define the integers rg,71,...,721 and g, ..., qy where A > 0 and integers sg, s1,..., 8511
and tg,1;,...,t 4 as follow:
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then, for i = 0,..., A+ 1, we have as; + b = r;; in particular, asy + bty = ged(a,b). See
Theorem 4.3 (page 78) for the rest of the properties.




