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1 JewrÐa arijm¸n

Apì tic shmei¸seic [Z�qoc]: Kef�laio 6, selÐda 145.

Diairetìthta

a|b def= ∃c ∈ Z : b = ca

Idiìthtec

1. a|0

2. K�je arijmìc megalÔteroc tou 1 èqei toul�qiston dÔo diairètec: to 1
kai ton eautì tou

3. a|b⇒ a|(bc)

4. a|b ∧ b|a⇒ a|c

5. a|b ∧ b|a⇔ |a| = |b|

6. a|b ∧ a|c⇒ a|(b + c)

7. a|b ∧ a|c⇒ a|(bx + cy)

8. a|b ∧ b > 0⇒ a ≤ b

Pr¸toc arijmìc

a ∈ N pr¸toc
def= ∀b ∈ N : 1 < b < a⇒ b - a

GnwstoÐ pr¸toi

1. 2, 3, 5, ..., 1997, 1999, 2003, 2011, ...

2. O megalÔteroc gnwstìc pr¸toc to 2011: 243112609 − 1 [GIMPS]

Sqetik� pr¸toi

a coprime b
def= gcd(a, b) = 1
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Mègistoc Koinìc Diairèthc

(a, b) def=

gcd(a, b) def= max{c ∈ Z : c|a ∧ c|b}

O kalÔteroc algìrijmoc pou gnwrÐzoume akìma kai s mera gia thn eÔres 
tou eÐnai o algìrijmoc tou EukleÐdh:

• gcd(a, b) = b, an b|a kai a > b

• gcd(a, b) = gcd(a mod b, b), an b - a kai a > b

• gcd(a, b) = gcd(b, a), alli¸c

2 Algebrikèc domèc

Om�dec

Abelian group   antimetajetik  om�da lègetai èna zeÔgoc (G, ∗) tètoio ¸ste
gia a, b, c ∈ G:

• a ∗ (b ∗ c) = (a ∗ b) ∗ c

• a ∗ b = b ∗ a

• ∃!e ∈ G : ∀a : a ∗ e = a

• ∀a ∈ a−1 ∈ G : a ∗ a−1 = e

Algebrik  dom 

Algebrik  dom  lègetai mÐa n-�da (A; f1, f2, f3, . . .) ìpou A èna sÔnolo (domain)
kai f1, f2, f3, . . . pr�xeic (dhlad  sunart seic kleistèc entìc tou A) me 0  
perissìtera orÐsmata me pedÐo orismoÔ to A.

Omomorfismìc

MÐa sun�rthsh f : A→ B an�mesa se dÔo algebrikèc domèc (A,⊕) kai (B,⊗)
onom�zetai omomorfismìc an apeikonÐzei th mÐa algebrik  dom  sthn �llh wc
ex c:

f(a⊕ b) = f(a)⊗ f(b)
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Apì ton orismì prokÔptei �mesa ìti:

f(eA ⊕ b) = f(eA)⊗ f(b)
f(b) = eB ⊗ f(b)

f(eA) = eB

DaktÔlioc

(R, +, ∗) daktÔlioc
def=

(R, +) antimetajetik  om�da

∧∀a, b, c ∈ R :
a ∗ (b + c) = (a ∗ b + a ∗ c)
∧(b + c) ∗ a = b ∗ a + c ∗ a

S¸ma

(F, +, ∗) s¸ma
def=

(F, +) antimetajetik  om�da

∧(F − {e+}, ∗) antimetajetik  om�da

∧∀a, b, c ∈ F : a ∗ (b + c) = a ∗ b + a ∗ c

Upoom�da

(S, ∗) upoom�da thc (G, ∗) def= S ⊆ G ∧ (S, ∗) om�da
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Kuklik  om�da

(G, ∗) kuklik 
def= ∃g ∈ (G, ∗) : ∀x ∈ G : ∃y ∈ N : x = gy

T�xh

a1 def= a

an def= an−1 ∗ a

t�xh a
def= min{y ∈ N : ay = e}

Genn torac

a genn torac thc G
def= t�xh a = |G|

Coset

H ∗ a = {h ∗ a : h ∈ H, a ∈ G} def= dexÐ sÔmploko (coset) thc H sth G

gia H upoom�da thc (G, ∗).

Quotient group

To sÔnolo {G/H} eÐnai om�da me pr�xh (H ∗ a) ∗ (H ∗ b) = H ∗ (a ∗ b).

Lagrange

An H upoom�da thc peperasmènhc om�dac G tìte

|G| = |G/H| ∗ |H|
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3 O daktÔlioc Zm

To sÔnolo akeraÐwn modulo m : {0, 1, 2, ...,m− 1}.

IsodÔnama Zm = {a mod m|a ∈ Z}

Upìloipo

a ≡m b
def=

a ≡ b (mod m) def= m|(a− b)

Idiìthtec upoloÐpou

1. a ≡ a (mod m) (reflexive)

2. a ≡ b (mod m)⇒ b ≡ a (mod m) (symmetric)

3. a ≡ b (mod m) ∧ b ≡ c (mod n)⇒ a ≡ c (mod m) (transitive)

Idiìthtec kl�sewn

1. [a] + [b] = [a + b]

2. [a].[b] = [a.b]

3. [a] + [b] = [b] + [a]

4. ([a] + [b]) + [c] = [a] + ([b] + [c])

5. [a] + [0] = [a]

6. [a] + [−a] = [0]

7. [a].[b] = [b].[a]

8. ([a].[b]).[c] = [a].([b].[c])

9. [a].([b] + [c]) = [a].[b] + [a].[c]

10. [a].[1] = [a]
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Ask seic

1. Na apodeÐxete thn Prìtash 6.2, [Z�qoc] s. 146

2. 'Askhsh 6.8, [Z�qoc] s. 147

3. Na apodeÐxete thn orjìthta tou algorÐjmou tou EukleÐdh, [Z�qoc] s.
148

4. Na apodeÐxete thn Prìtash 6.15, [Z�qoc] s. 149

5. Na apodeÐxete to Pìrisma 6.17, [Z�qoc] s. 149

6. Na apodeÐxete to Je¸rhma 6.19, [Z�qoc] s. 149

7. 'Askhsh 6.37, [Z�qoc] s. 154

8. 'Askhsh 6.40, [Z�qoc] s. 155
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