




a∣b

a = dq + r 0 ≤ r < d

d = 4
4q 4q + 1 4q + 2 4q + 3

a∣bc a∣b a∣c 12∣4 ⋅ 9 12 4 9

a∣b a∣b 12∣6 12 6n 2
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gcd(a, c) = gcd(b, c) = 1 gcd(ab, c) = 1
x, y ax+ by = gcd(a, b)
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a ≡ b (modm)

m∣a− b

a ≡ b (mod m) a b m a b m

m

b = a+ km, k ∈ Z

y
equivalent lcongrueat

2322 mod 7

7/23-2

I
19=24 = 4=1004 mud 5

e.g .

23=2 t K - 7
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m

{0, 1, 2, ...,m− 1}

m

{0, 1, 2} 33 ≡ 0 11 ≡ 2

,



a ≡ r (modm) m a

m

a m

{..., a− 2m, a−m, a, a+m, a+ 2m, ...}

3 (mod 5)
3

{..., −12,−7,−2, 3, 8, 13, 18, 23, ...}

−12 ≡ 3 (mod 5)

=-3= 8=-13 = 18=23 . .  - -
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€ mod 7



13 + 14 ⋅ 6 (mod 5)

13 + 14 ⋅ 6 ≡ 13 + 84 ≡ 97 ≡ 2 (mod 5)

13 + 14 ⋅ 6 ≡ 3 + 4 ⋅ 1 ≡ 7 (mod 5) ≡ 2 (mod 5)

13 + 14 ⋅ 6 ≡ −2 + 4 ⋅ 1 ≡ 2 (mod 5)

21/521 I Zs : set of integers
Modulo 5

- Lt C - I ) - I I - 3 = 2 ( mod 5)



a ≡ b (modm) c ≡ d (modm)

a+ c ≡ b+ d (modm)

a ⋅ c ≡ b ⋅ d (modm)

a ≡ b (modm) c ≡ d (modm) b = a+mk d = c+mk

b+ d = a+ c+mk +mk = (a+ c) +m(k + k )

⇒ b+ d ≡ a+ c (modm)
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Addition b=atmk ,

D= ctmkz
Multiplication

+
-

btd = atctmckitkz )
D= A t m 0

Addition i. D 's

modern
- -

-



b = at mk
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bd = ( atmk , )( ctmke )

bd = AC

tmakztmkictmkikzfbd-actmfakztck.tn/#I:.bd=ac

mod m



2 (mod 9) 2 = 32768
9

2 = (2 )

2 ≡ 8 ≡ −1(mod 9)

(2 ) ≡ (−1) ≡ −1 ≡ 8(mod 9)

5 (mod 26)
23 (mod 24)
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11--10+1=4-215- 5 =L - 1175 = - 5=21 mud26=2.5+1
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I - I = 23 mod 24



4 (mod 13) 26 = 16 + 8 + 2
4 4 ⋅ 4 ⋅ 4

4 ≡ 4 (mod 13)

4 ≡ 16 ≡ 3 (mod 13)

4 ≡ (4 ) ≡ 3 ≡ 81 ≡ 3 (mod 13)

4 ≡ (4 ) ≡ 3 ≡ 9 (mod 13)

4 ≡ 4 ⋅ 4 ⋅ 4 ≡ 9 ⋅ 3 ⋅ 3 ≡ 27 ⋅ 3 ≡ 1 ⋅ 3 ≡ 3 (mod 13)
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26 16 8 2
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26 16 8 2



3 (mod 53)37
37=32 t 4 t I
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p

a ≡ a (mod p)

a p

a ≡ 1 (mod p)

p

p−1

14¥ 14=0 moat
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56 I 1 mod 7

256 mod 7 → I mod 7

59 mod 7 = C 57 ) - ( 52 )
= 5 - 52 = 5 . 4=20 = - I



11 − 6 5 ∀n ∈ N

n = 1 11 − 6 = 5 5

11 − 6 5 k ∈ N
5c = 11 − 6 c ∈ N

11 − 6 = 11 ⋅ 11 − 6 = (5c+ 6) ⋅ 11 − 6 = 5(11c+ 12)

∴ 5 ∣11 − 6 ⇒ 5 ∣11 − 6

11 − 6 ≡ 1 − 6 ≡ 1 − 6 ≡ −5 ≡ 0 (mod 5)
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8k + 1 k

Chapter 3.2
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a, b, c, c ≠ 0

ac = bc⇒ a = b

AC = be

2- 6 4.6 modL2I12 = 24

= O ZO ac=bc mod 5

⇒ a -=b mod 5

2. 6 I 4 . 6 modI
224€



3x = 14
3 3

3x = 14

3 ⋅ 3x = 3 ⋅ 14

x

x ⋅ x = 1

x =
modm

{0, 1, 2, 3, ...,m− 1}
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y x modm

x ⋅ y ≡ 1 (modm)

3 mod 5 2

3 ⋅ 2 ≡ 6 ≡ 1 (mod 5)

10 mod 12

10x ≡ 1 (mod 12)



a modm x, y

ax+my = 1

ax 1 y

mod m ax ≡ 1 (mod m)
x a

3 mod 5

3x+ 5y = 1

3(2) + 5(−1) = 1 ⇒ 3 ≡ 2 (mod 5)

x, y

−1



10 mod 12

10x+ 12y = 1

10 12

5x+ 6y =

x, y

a mod m gcd(a,m) = 1

2
1



ax+my = 1

def gcd(a, b): 
 if b == 0:  
      return a 
    return gcd(b, a % b) 

x, y




