giving that
247 = —24 (mod 100) .

Henee
2l = |[-2:|=:|2 (maod 100) = 24 (mod 100) = =24 (mod 1oa;

Similarly,
U =~ (mod 100), 24" = -2 (mod 100), 24" = 24 (mod 100),
Since 2% = —24 (mod 100), it follows that

100 = o280 (1aad 100) = (—24)™ (mod 100) = 24™ (mod 100)

= 24", 241, 24 (mod 100) = =24 =24 =24 (mod 100)

= —24 (24*) (mod 100) = —24 - =24 (mod 100) = 24* (mod 100)
= =2 (mod 100} = 76 (mod 1007,

(2) Suppose we wish to prove that 97|2% — |,

This is equivalent to showing that 2% = 1 (mod 97). Indeed, we have that

2" = 4 = —33 (mod 97),
= 2 = (-43)* (mod 97) = 33* (mod 97) = 9 121 (mod 97) = 9. 24 (mod 97)
= 108 2({mod 97) = 11 2 {mad 97) = 22 (mod 97)
222 (mod 97) = 4 121 (mod 97) = 4- 24 (mod 97) = % (mod 97)
=1 (mod 97},
= 2% = (=1)* (mod 87) = 1 (mod 97).

= 2

Theorem 12,13, Let x, w € Z and A, n, ny, ng, .., . € M. We have that
(i) Az =dy(modn) & =y (mod &), where d = (X, n);

(i) Af A = Ay (mod n) and (A, n) =1, then 2 = g (mod n);

(iil) r=gy(modm)Vie{l, 2 ..., r} & 2=y(mod [ny, ng, ..., nl).

Proof (i) Suppose that Ar = Ay (mod n). Then n| Az = Ay, and hence 2k € Z such that
Ax = Ay = kn, It follows that & (z — ) = kY. Hence §| 4 (x - y).

Furthermore (A, n) = d, and henee Corollary 10.10 gives that (4, §) = 1. It follows
from Corollary 10,12 that :Jf |z = y. Henee x =y (Ilmtl f}}

Conversely, suppose that @ = y {:tliml :—',} Then f‘;|.|! — gy, andd henee 3k € Z such that
T=j= A!ﬁ, Henee Az = Ay = (l!f";:l i, It follows that Ar = Ay (mod n).
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