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a , a1 , a2 , b , b1 , b2 ∈ Z , c , n ∈ N
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ex) 1 ≡ 4 (mod 3)⇒ 1n ≡ 4n (mod 3)
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c | (a1 − b1) , c | (a2 − b2)
c | {(a1 − b1)± (a2 − b2)}
c | {(a1 ± a2)− (b1 ± b2)}
∴ a1 ± a2 ≡ b1 ± b2 (mod c)
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a1 × a2 = (b1 + ck1)× (b2 + ck2)
a1 × a2 = b1 × b2 + b1 × ck2 + ck1 × b2 + ck1 × ck2
a1 × a2 = b1 × b2 + c(b1k2 + k1b2 + ck1k2)
Let k3 = b1k2 + k1b2 + ck1k2
a1 × a2 = b1 × b2 + ck3
a1 × a2 − b1 × b2 = ck3
c | (a1 × a2 − b1 × b2)
∴ a1 × a2 ≡ b1 × b2 (mod c)
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a ≡ b (mod c)

Start

a ≡ b (mod c)⇒ an ≡ bn (mod c)

i) �e statement is true for n = 1.
a ≡ b (mod c)

ii) Assume the statement is true for n = k.
a ≡ b , ak ≡ bk(mod c)
a× ak ≡ b × bk(mod c)
ak+1 ≡ bk+1(mod c)
�e statement is true for n = k + 1 .

by i), ii) (Mathematical Induction)
∴ a ≡ b (mod c)⇒ an ≡ bn (mod c)
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