Solutions
1. a. True.
b. True.
c. True.
d. False.

e. True.

19=3-5+4,
5=1-4+1.

So ged(19,5) = 1.

b. We want to find = such that
52 =1 (mod 19).

In other words, we want to find (z,y) satisfying

5r + 19y = 1.
We back-substitute:
1=5—-1-4
=5—-1-(19-3-5)
=4-5—-1-19.
Hence,
51=4 (mod 19).
4. a
=4 (mod 7).
Fermat’s little theorem states
a®=1 (mod7)
whenever ged(a,7) = 1. Since ged(4,7) =1,
r=48 =421 = (452 .4 =4 (mod 7).
Hence, x = 4.
b.

140=4-5-7=22.5.17.



©(140) = ©(4) - ¢(5) - p(7)
=22-1)-(6-1)-(7—1)

=2-4-6 =48.
. False.
11#2 (mod 5).
. False.
32#3 (mod 4).
. True.

47=45+2=2 (mod 3),
AT=44+3=3 (mod 4),
47=45+2=2 (mod 5).

N=3-4-5=60.

So 47 4+ 60n, for n € Z, is a solution.

z = 107.



