HW 6 FEEDBACK

(1) Sec. 13.3, Q. 2 (a) Most students know they should argue by contradic-
tion for this part. This is a good start. However, a significant number of
students only wrote down something like:

‘Suppose contrary. Then by the Chinese Remainder Theorem (CRT),
we can combine the congruences and thus y is a square (mod n), which is
impossible from the question!’.

This is not good enough. If you write down the given information care-
fully, you will see that a bit more explanation is needed to arrive at the
desired conclusion.

More precisely, the question only tells you (0.1) in the suggested answer
below. Applying CRT to (0.1) does not guarantee y is square (modn).
Instead, the proper way is to apply CRT to (0.2).

In any case, having only the keywords (in this case, ‘CRT’) in your
answer is not good enough. You are expected to give sufficient and valid
explanation.

For this part, one of the possible answers is the following:

Proof. Suppose contrary, y are both squares (mod p) and (mod ¢). There

exists s1 € Zy, 52 € Z4 such that

2

st = y (mod p)
{82 = y (mod g). 0

By the Chinese Remainder Theorem, there exists sg € Z,, such that

so = s1 (mod p) (0.2)
S0 = $2 (mod q). .
Therefore, we have
s5 = 51 =y (modp)
and
st = s5= y (mod q).

Apply once again the Chinese Remainder Theorem to the last two con-
gruences, it follows that s3 = y (modn). In other words, y is a square
(mod n), which is a contradiction! The result follows. O

Sec. 13.3 Q.2 (d) Once again, many students only wrote down the answer
‘Bob can compute ged(n,b? — y) to obtain p’ without explaining why this
is the case. In fact, this is just the quadratic sieve that has been covered
in class. Explain the reasoning behind just takes a few sentences!
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Sec. 13.3 Q.2 (d) Some students attempted to explain the reasoning
behind by saying that ‘Since p | (b* — y), we have ged(b?> — y,n) = p.’
This is clearly false. Recall that n = pq, where p, ¢ are distinct primes. If
q | (b*—y), then you do not have ged(b?>—y,n) = p! You should argue why
such case is impossible. Indeed, if this is the case, you have n | (b? — y),
i.e., y is a square (mod n) and this is not possible by the question.
Sec. 13.3 Q.3 (b). Some students thought if we have p? | (z + y)(z — y),
then it follows immediately that p? | (z +y) or p? | (z —y). In general, this
is not correct. In order to have the desired conclusion of this question, you
have to take into account the given fact that z,y # 0 (mod p) and use this
to argue why p | (z +y) and p | (z — y) cannot simultaneously hold.

It is important to keep in mind that the statement ‘if p | ab, then p | a
or p | b’ only holds when p is a prime. In this question, we have square of
a prime instead!



