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the result of addition doesn't depend on the choice of class representatives.
Theorem 1. If a = a; mod m and
b=0bb; modm
then a +b=ay + by mod m

Proof. Let a =a; mod m and b =b; mod m.

It means that both a —a; and b — by are divisible by m .
Therefore, (a+b) — (a1 + by)
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Theorem 3. If a =b mod m then a™ =b" mod m.
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Then
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Theorem. 7Z/,, with operations of addition and multiplication defined by
la] 4+ [b] = [a + b] and [a][b] = [ab] is a commutative ring with unity.

It is called the ring of congruence classes modulo m
or ring of integers modulo m .

Proof is by checking the ring axioms. For any a,b,c € Z/,,

a+beZ/n

a-be’/m

(a+b)+c=a+ (b+c¢)

a+b=0+a

10 € Z/m, a+0=a

1—a€Z/m a+(—a)=0

(@a-b)-c=a-(b-c)

a-(b+c)=a-b+a-cand (b+c)-a=b-a+c-a
a-b=0b-a

11€%Z/y, l-a=a-1=a

¢ o O NOGURAE®DME
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2022 = 2 mod 10 = 20222923 = 22023 110d 10

2! =2 mod 10
22 =4 mod 10
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Solution. 20222°23 =? mod 10
2022 = 2 mod 10 = 20222923 = 22023 110d 10

22023 —92 mod 10

21 =2 mod 10 2023 =7 mod 4

22 =4 mod 10 cycle of length 4 2023 = 3 mod 4

2% =8 mod 10 22923 =8 mod 10

24 = 6 mod 10 20222923 = 8 mod 10

2° =2 mod 10 Answer:

296 =4 mod 10 the last digit of 20222923 is §.
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Problem 3. Prove that the equation 22 — 3y? = 17 has no integer solutions.
Solution. 22 — 3y? =17

[2%]3 =2

x mod 3 | 2 mod 3
0 0
1 1
-1 1

So z?=0o0r1 mod 3,and 2% # 2 mod 3.

Therefore, the original equation has no integer solutions.
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where he answered the questions above and much more. Then he was 24.
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