UNIVERSITY OF CRETE
DEPARTMENT OF MATHEMATICS AND APPLIED MATHEMATICS

NU MA‘:
NUMBER THEORY - MEM204 (SPRING SEMESTER 2019-20) Jo\xg

INSTRUCTOR: G. KAPETANAKIS —

FINAL EXAM - SEPTEMBER 2020

1. i Show that 30 | n® — n, for every n € Z.

ii. Show that for every m € Z-,
(2™ 4 3™, 2m 4 3m ) = 1

2. i. Prove that
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ii. Find the residue of 20202°2! divided by 9.

3. Solve
421 + 1028 + 7219 + 322 +1=0  (mod 15).

4. Examine whether the equation
2322 — 17> + 522 =0

has non-trivial integer solutions.

1. Each question is worth 2.5 points and the maximum score is 10 points.

2. The duration of the exam is 1.5 hours.

3. During the exam you are not allowed to have any bags, notes, books or electronics (calculators, mobiles, tablets,
laptops etc.) on or next to you.
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TMHMA MAGHMATIKQN KAI EPAPMOXMENQN MA®HMATIKQN
OEQPIA APIOMQON - MEM204 (EAPINO EEAMHNO 2019-20)
AIAAYKQON: T. KATIETANAKH>

TEAIKH EZETAYH - YEIITEMBPIOX 2020

1. i Aeifte 6130 | n® — n, yia k&e n € Z.

ii. Aei€re 0T Y k0B m € Z,

(2™ 4 3™, 2m 4 3m ) = 1

2. 1 Amddeilte 61

> ldyr(d) = {1’ ol

" (D, avn =g g
ii. Bpeite To vToHAoLTO TNG Staripeong 2020202 Siax 9.
3. Abote v oot

42" 4+ 102" + 729 + 322 +1=0 (mod 15).

4. Etethote katd moco 1) e€lowon
2322 — 17> + 522 =0

EXEL UN-TETPLUPEVES arképateg ADGELS.

1. Kabe 6épo Babporoyeiton pe 2,5 Pabpots kot péyiotn Pabporoyia eivar to 10.

2. H dibpkewx tng e€étaong eivar 1,5 @dpo.

3. Kata v dudpketa tng eEétaong dev emitpémeton va éxete mhve cag 1) SimAa 6og To&vTeg, onpeldoelg, Pfiio
1) NAEKTPOVIKEG CLOKEVEG (UPLOPOPNXOVES, KLVTEL, TAPTTAETEG, POPTTOVG LITOAOYLOTEG KTA.).



