UNIVERSITY OF CRETE
DEPARTMENT OF MATHEMATICS AND APPLIED MATHEMATICS
NUMBER THEORY - MEM204 (SPRING SEMESTER 2019-20)
LECTURER: G. KAPETANAKIS

3rd exercise set

Exercise 1. Find 13232741 (mod 8).

Exercise 2. Prove that 7 | 111333 4 333111,

Exercise 3. Prove that (—13)""! = (—=13)" 4 (—13)"~! (mod 181), for n > 1.
Exercise 4. Find the residue of 4444444 divided by 9.

Exercise 5. Prove that 383838 | n3" — n.
Hint: 383838 =2-3-7-13-19 - 37.
Exercise 6. Prove that the last two digits of n?? — n? are zeros.

Exercise 7. Let m,n € Z, such that (m,n) = 1. Show that
m®™ 4+ ™ =1 (mod mn).
Exercise 8. Let p, ¢ be distinct primes such that
a’? =a (mod q) and a? =a (mod p).

Show that
a’?=a (mod pq).

Exercise 9. Solve the following congruences:

1. 34z =60 (mod 98),
2. 2552 = 221 (mod 391),
3. =671z = 121 (mod 737).

Exercise 10. Find all the numbers n > 0, such that n'3 = n (mod 1365).

Exercise 11. Let p be an odd prime. Show that

123252 ... (p— 2)2 = (=1)PtD/2 " (mod p).
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30 oeT aloKACEWV

Acknon 1. Yroloyiote to 13232741 (mod 8).

Acknon 2. Amodeifte 6t 7 | 111333 4 333111,

Aoxnon 3. Amodeitte 6t (—13)" ! = (—13)" + (—=13)""! (mod 181), yuan > 1.
Acknon 4. YrnoloyioTe To vtorouro g Staipeong 44444444 §ia 9.

Aocknon 5. Aci€te 611 383838 | n?7 —n.
Hint: 383838 =2-3-7-13-19 - 37.

Acknon 6. Aei€te 611 T Svo TedevTaio Ui Tov N2 — n? elvon Pndév.
Aoknon 7. Eotw m,n € Z, tétowor dote (m,n) = 1. Aei€te 611

m®™ 4+ ™ =1 (mod mn).
Aocxnon 8. Eotw p, ¢ Stakpitol mpdToL, TETooL OoTe

a’? =a (mod q) and a? =a (mod p).

Aei€te 6T
a’?=a (mod pq).

Aoxnon 9. AVoTte TIG ToUpaKAT® LGOTIIES:

1. 34z =60 (mod 98),
2. 2552 = 221 (mod 391),
3. =671z = 121 (mod 737).

Acknon 10. Bpeite 6hovg tovg apiBpotg n > 0, tétolovg wote n'? = n (mod 1365).
Aocxknon 11. Eotw p mepittodg mpwrtoc. Asi€te 6Tt

123252 ... (p— 2)2 = (=1)PtD/2 (mod p).



