MATH 255 Quiz 25 MAy 2 2018

Name:
Problem 1: Please give all solutions to the quadratic congruence

72 =33 (mod 64).
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Solution: We might notice that 33 = 1 (mod 32), and therefore the equation z
33 =1 (mod 32) has solution z =1 (mod 32).

To get the solutions to the equation 2% = 33 (mod 64), we lift x = 1 (mod 16) to a
solution Z/647Z. The lifting equation is

T = 14+ 163/0
and we wish to solve
27 =33 (mod 64).
Plugging the first equation into the second, we get

(14 16y0)* =33 (mod 64)
1+ 32y + 16%y2 = 33 (mod 64)
32yp =32 (mod 64)

yo=1 (mod 2).

Therefore we get a solution 1 = 1+ 16 -1 = 17 (mod 64). The other three solutions
are —x; = —17 = 47 (mod 64), x1 + 32 = 17 + 32 = 49 (mod 64) and —(z; + 32) =
—49 =15 (mod 64).



