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1. 'Estw a, b, c, d ∈ Z. Na apodeÐxete ìti:

(i) a | a
(ii) 1 | a
(iii) a | 1 ⇐⇒ |a| = 1

(iv) a | 0
(v) 0 | a ⇐⇒ a = 0

(vi) An a | b kai b | c, tìte a | c
(vii) An a | b kai b 6= 0, tìte |a| ≤ |b|
(viii) An a | b kai b | a, tìte |a| = |b|
(ix) An a | b, tìte a | b · c
(x) An a | b kai a | c, tìte a | b · c + d · c
(xi) An a | b kai c | d, tìte a · c | b · d

2. 'Estw x, y ∈ Z me x | 4y + 3 kai x | 7y − 2x− 1. Na breÐte tic pijanèc timèc tou x

3. 'Estw b, c ∈ Z me 5 | 4b + 3 kai 5 | 2− 3c. Na apodeÐxete ìti 5 | 28b + 9c

4. 'Estw m,n ∈ Z me 6 | 10m− 4n. Na apodeÐxete ìti 6 | 4m + 2n

5. 'Estw x, y ∈ Z. Na apodeÐxete ìti:

i An x �rtioc kai y �rtioc, tìte oi x + y, x− y, xy eÐnai �rtioi

ii An x �rtioc kai y perittìc, tìte oi x + y, x− y eÐnai perittoÐ kai o xy eÐnai �rtioc

iii An x perittìc kai y perittìc, tìte oi x + y, x− y eÐnai �rtioi kai o xy eÐnai perittìc

6. 'Estw a ∈ Z kai a2 = 5q + r h eukleÐdia diaÐresh tou a2 me to 5. Na apodeÐxete ìti r = 0, 1,   4

7. 'Estw a ∈ Z. Na apodeÐxete ìti DEN up�rqei n ∈ Z ¸ste a2 = 3n− 1

8. Na breÐte thn kanonik  morf  kai to mkd kai to ekp twn parak�tw arijm¸n:

(i) 900 kai 210

(ii) 8660 kai 5300

(iii) 454, 680 kai 9320

(iv) 750, 869 kai 5578



9. 'Estw n ∈ Z. An mkd(14n, 20) = 4, na apodeÐxete ìti ekp(14n, 20) = 70n

10. 'Estw n ∈ Z. Na apodeÐxete ìti mkd(5n + 7, 3n + 2) = 1   11

11. 'Estw a, b ∈ Z. An mkd(3a, b) = 1, na apodeÐxete ìti mkd(20a + b, a) = 1

12. 'Estw n ∈ Z. Na apodeÐxete ìti mkd(6n + 1, 5n + 1) = 1

13. 'Estw n ∈ Z. Na apodeÐxete ìti ekp(2n + 1, 9n + 4) = 18n2 + 17n + 4

14. 'Estw n ∈ Z. Na apodeÐxete ìti mkd

(
2n + 1,

n(n + 1)

2

)
= 1

15. 'Estw x ∈ Z. Na apodeÐxete (me epagwg ) ìti:

(i) An x �rtioc, tìte xn eÐnai �rtioc gia k�je n ∈ N∗

(ii) An x perittìc, tìte xn eÐnai perittìc gia k�je n ∈ N

16. 'Estw x ∈ Z kai n ∈ N∗. Na apodeÐxete ìti:

(i) An xn �rtioc, tìte x eÐnai �rtioc

(ii) An xn perittìc, tìte x eÐnai perittìc

17. Na gr�yete me sumbolismì Σ ta parak�tw ajroÐsmata kai na apodeÐxete me epagwg  ìti:

(i) 1 + 2 + 3 + . . . + n =
n(n + 1)

2
gia k�je n ∈ N∗

(ii) 12 + 22 + 32 + . . . + n2 =
n(n + 1)(2n + 1)

6
gia k�je n ∈ N∗

(iii) 13 + 23 + 33 + . . . + n3 =
n2(n + 1)2

4
gia k�je n ∈ N∗

(iv) 2 + 4 + 6 + . . . + 2n = n(n + 1) gia k�je n ∈ N∗

(v) 1 + 3 + 5 + . . . + 2n− 1 = n2 gia k�je n ∈ N∗

(vi) 12 − 22 + 32 − . . . + (−1)n+1 · n2 = (−1)n−1 · n(n + 1)

2
gia k�je n ∈ N∗

(vii) 1 + x2 + x4 + . . . + x2n =
x2n+2 − 1

x2 − 1
gia k�je n ∈ N, ìpou x ∈ R me x 6= 1,−1



18. 'Estw x1, x2, . . . , xn ∈ R kai y1, y2, . . . , yn ∈ R me xi > 0 gia k�je i = 1, 2, . . . n.
Na gr�yete me sumbolismì Σ ta ajroÐsmata kai na apodeÐxete ìti:

(i) log(x1 · x2 · . . . · xn) = log x1 + log x2 + log x3 + . . . + log xn gia k�je n ∈ N∗

(ii) |y1 + y2 + y3 + . . . + yn| ≤ |y1|+ |y2|+ |y3|+ . . . + |yn| gia k�je n ∈ N∗

(iii) (x1 · x2 · . . . · xn)y1 = xy1
1 · x

y1
2 · . . . · xy1

n gia k�je n ∈ N∗

19. Na apodeÐxete me epagwg  ìti:

(i) 2n > n + 4 gia k�je n ∈ N, n ≥ 3

(ii) 3n2 > 2n + 1 gia k�je n ∈ N∗

(iii) 4n > n2 gia k�je n ∈ N∗

(iv)
n∑

r=1

1

r2
≤ 2− 1

n
gia k�je n ∈ N∗

(v) (2n)! > 2n(n!)2

20. 'Estw f : N∗ → N∗ me f(1) = 1 kai f(n + 1) = f(n) + 2
√
f(n) + 1 gia k�je n ∈ N∗ .

Na apodeÐxete ìti f(n) = n2 gia k�je n ∈ N∗

21. Na apodeÐxete me epagwg  ìti:

(i) 8 | 32n − 1 gia k�je n ∈ N
(ii) 2 |n2 + n gia k�je n ∈ N
(iii) 6 |n3 − n gia k�je n ∈ N
(iv) 11 | 27 · 23n + 17 · 102n gia k�je n ∈ N

22. Na breÐte pìsoi arijmoÐ sto {1, 2, 3, . . . , 2021, 2022}:

(i) diairoÔntai me 3 kai me 5

(ii) diairoÔntai me 3   me 5

(iii) diairoÔntai me 2   me 3   me 5

(iv) diairoÔntai me 18   me 26   me 34

(v) den diairoÔntai me 6 kai den diairoÔntai me 28

(vi) den diairoÔntai me 14   den diairoÔntai me 20   den diairoÔntai me 30



23. Na breÐte pìsoi arijmoÐ sto {1000, 1001, 1003, . . . , 2021, 2022}:

(i) diairoÔntai me 3 kai me 5

(ii) diairoÔntai me 3   me 5

(iii) diairoÔntai me 2   me 3   me 5

(iv) den diairoÔntai me 6   den diairoÔntai me 28

(v) den diairoÔntai me 6 kai den diairoÔntai me 28

(vi) den diairoÔntai me 14   den diairoÔntai me 20   den diairoÔntai me 30

(vii) den diairoÔntai me 14 kai den diairoÔntai me 20 kai den diairoÔntai me 30

24. Na breÐte pìsoi arijmoÐ sto {1, 2, 3, . . . , 2021, 2022}:

(i) eÐnai sqetik� pr¸toi me to 5

(ii) eÐnai sqetik� pr¸toi me to 2   me to 5

(iii) eÐnai sqetik� pr¸toi me to 2   me to 3   me to 5

(iv) eÐnai sqetik� pr¸toi me to 10

(v) eÐnai sqetik� pr¸toi me to 15   me to 6

25. Na breÐte pìsoi arijmoÐ sto {1789, 1790, 1791, . . . , 2021, 2022}:

(i) eÐnai sqetik� pr¸toi me to 5

(ii) eÐnai sqetik� pr¸toi me to 2   me to 5

(iii) eÐnai sqetik� pr¸toi me to 2   me to 3   me to 5

(iv) eÐnai sqetik� pr¸toi me to 10

(v) eÐnai sqetik� pr¸toi me to 15   me to 6


