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6th exercise set

Exercise 1. Show that if a is primitive modulo 7, then a* is primitive modulo n if
and only if (¢(n), k) = 1. Moreover, if Z,, contains one primitive root, it contains
a total of ¢(¢(n)) primitive roots, given by the above rule.

Exercise 2. Find all the primitive roots modulo 54 and modulo 55.

Exercise 3. Prove that if one knows n and ¢(n) and knows that n = pq for some
distinct primes p and g, then he/she can compute p and ¢ without performing any
hard computation, such as the factorization of n.

Exercise 4. Find all the integer solutions of 223 4 xy — 7 = 0.

Exercise 5. Find all the integer solutions of 1522 — 7y? = 9.

Exercise 6. Find all the integer solutions of 221x + 340y = 51.

Exercise 7. Find all the integer solutions of 6z + 4y + 8z = 2.

Exercise 8. Does the equation 922+ 35y — 72122 = 0 have non-trivial solutions?
Exercise 9. Prove that the following equations have integer solutions.

1. 102z + 165y = 3.
2. 422 4+ 211y = 5.

Exercise 10. Show that the only integer solution of 22 + y? = 322 is the trivial
one.
Exercise 11. Find all the integer solutions of the equation
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where x,y,z,m € Z, x,y, 2 # 0 and x, y, z are pairwise co-prime.

Tn—1 5n+3
T 12 €

Exercise 12. Show that there does not exist any integer n, such that

7.

Exercise 13. Find all the right triangles, with integer sides, whose area equals
their perimeter.

Exercise 14. Examine whether the equation 7522 + 27y — 3022 = 0 has a non-
trivial integer solution.
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60 GET AOKNOEWDY

Acknon 1. Aei€te 6t av 0 a eivan mpwTapyikodg modulo n, Tote o a¥ eivan emiong

npwtapytkdg modulo n av ko povo av (p(n), k) = 1. Emuhéov, av 1o Zj, me-
pLéxeL o TpwTapyiky pila, ToTe mepiLéxel cuvolkd ¢ (p(n)) Tpwtapyikég pilec,
7oL divovTal amd TOV ToUPUTTAV® Kovova.

Aocxknon 2. Bpeite 6Aeg T1g pwtapyikég pifeg modulo 54 ko modulo 55.

Aoknon 3. Acifte 6T av kéutorog yvwpilel Ta n ko ¢(n) ko emihéov yvopilel
OTL N = pq Yo SPOPETLKOVG TPHOTOVS P KAl ¢, TOTE PITOPEL vor LTTOAOYIGEL T P
KoL ¢ Xwplg vor K&vel Kamolov S0GKOAO VITOAOYLOHO, OTIWG TNV TOPAYOVTOTOLNOT)
TOL N.

Acknon 4. Bpeite tic aképaieg Aoeig Tng 223 + xy — 7 = 0.

Aocknon 5. Bpeite Tic aképaieg Aoeig g 1522 — 7y? = 9.

Aoknon 6. Bpeite Tic axépaieg Aoeig tng 221x + 340y = 51.

Aoknon 7. Bpeite 1ig aképateg Aooeig tng 6z + 4y + 82 = 2.

Acknon 8. ‘Exet 1 eficwon 922 + 3532 — 72122 = 0 pn-tetpiyipéveg Adoeig;
Aocxknon 9. Amodei&te 6TL oL TopakdTw eElo®oelg Exovy aképateg AVOELS.

1. 102z + 165y = 3.
2. 422 4+ 211y = 5.

Aoxnon 10. Aci€te 611 1) povadiky axépoia Avon g 22 + y? = 322 eivan 1
TETPLUHEVT).
Aoxnon 11. Bpeite 6Aeg T1g aképaieg Aooelg tng e€icwong

T Yy  z
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omov x,y,z,m € Z, x,y, z # 0 xau z, y, z tpdToL avé dvo.

Aoxnon 12. Aei€te 611 dev LILApPyEL aKEPALOg N, pE 7"4_1, 5’{—‘2*'3 €.

Aoxnon 13. Bpeite 6Aa ta opBoydvia Tpiywva, e aképateg TAEVPEG, TOL TO
epPado Toug LoovTOL e TNV TTEPIHETPO TOVG.

Aoxnon 14. Eetdote katd moco 1 ekicwon 7522 + 27y? — 3022 = 0 éxel pun-
TETPLUPEVT aképorar ADoT).



