1. Let m1 and my are relatively prime positive
integers, show that if @ = b(mod m) and
a = b(mod my), then a = b(mod mims).
Solution: Since a = b(mod mq), we have
m1|(a — b). Similarly we have ms|(a — b).
Because my and ms are relatively prime pos-
1tive integers, we know both my and mo are
different factors of a — b. We can conclude
that mims|(a — b). That is to say a =
b(mod mims).

2. Use Fermat’s Little theorem to compute 330?(mod 5)

Solution: From Fermat’s Little theorem,
we have 3°~1 = 1(mod 5). So 3302 = 34x70+2 —
(3H)P x 32 = (34)75(m0d 5) x 3%(mod 5) =

1l x4=4.

3. Show that if a and b are positive integers,
then (2¢ — 1) mod (20 — 1) =20 mod b _ 1.
Solution: Let a = kK b+ r and r

a mod b, then (20 — 1) — (20 mod b _ 1) =
2]€ b—I—T_QT — 27‘(2]€ b—l) — 2T<2b_1)( (k 1
C+ 1) = (20 — 1) (2r(bEl) 4 ).

Therefore, (2% —1)mod (20 —1) = 2@ mod b_
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4. Find the inverse of 2 (mod 100).

Solution: Thisis a tricky question. No so-
lutuion exists for this question because ged(2, 100) =
2. not 1.

5. Find the inverse of 3 (mod 20).

Solution: First, you need to apply the Eu-
clidean algorithm until you get a remainder
1. Then you should do back-substitution. Of
course, you can use the Extended Euclidean
algorithm to solve this problem.

Use Euclidean algorithm (Top Down)
20=3X6+2
3=2x1+41

now we get the remainder 1. We use back-
substitution to get 1 = s a +t b. (Bottom
Up)

1 =3-2x1=3—(20—-3%6) = —204+7%x3 =
(—1) x 20+ 7 x 3

Therefore, 7 x 3 = 1(mod 20). The solution
1S 7.



6. Show that it m is a positive integer greater

than 1 and ac = be(mod m), then a =
b(mod m/gcd(c, m)).
Solution: From ac = bc(mod m), we

know 4 integer k such that ac — bc = mk.
Let g = ged(c, m) and divide g we get (a —

b)(c/g) = (m/g)k. Since ged(c/g,m/g) =
1, we know (c¢/g)|k. Divide ¢/g on both

sides, we get a—b = (m/g) X C/kg. Therefore,
we know a = b(mod m/gcd(c, m).



