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4th exercise set

Exercise 1. Solve the following linear congruences:

. 1372 =4 (mod 102).

7z =8 (mod 30).

. 24x = 22 (mod 33).

. 2086x = —1624 (mod 1729).
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Exercise 2. A salesman is visiting a town every 5 months. Will he ever visit the town on
March?

Exercise 3. Solve the following systems:

) 3z = —1 (mod 10)
" 122 =1 (mod 5)

N {1:: 1 (mod 6)
x =2 (mod 4)

5 JTE 1 (mod 15)
" |z =7 (mod 18)

2z =4 (mod 5)
4.  z = —27 (mod 22)
3z =30 (mod 39)

Exercise 4 (Brahmagupta). A basket is full of eggs. When the eggs are taken out of a basket
2,3,4,5, 6,7 at a time, the remainders are 1, 2, 3, 4, 5 and 0 respectively. How many eggs
were in the basket?

Exercise 5 (The Chinese Cook Problem). In some looting, 17 pirates acquire a treasure of
gold pieces. They decide to share the treasure and give the remainder to their Chinese cook.
This way, the cook got 3 gold pieces. Later, at a naval battle, 6 of the pirates were killed and
the remaining pirates decided to re-share the treasure in the same way. Now, the cook got
4 gold pieces. Later still, they had a shipwreck and only six of the original pirates (plus the
cook) survived. They re-shared the treasure in the same way. Now, the Chinese cook got
5 gold pieces. While on shore, the cook poisoned the crew and got the whole treasure for
himself. What is the minimum number of gold pieces that the Chinese cook has?

Exercise 6. On a 12-hour clock, we put a blue marble on position 1 and a red marble on
position 2. Every hour we move the blue marble by 3 positions and the red marble by 1. Will
the two marbles ever meet?



Exercise 7. Find a congruence equivalent with the system

=1 (mod4),
x=2 (mod 3).
Exercise 8. Solve 23 + 4z +8 =0 (mod 15).

Exercise 9. Solve the following congruences:

1. 1212° + 2% — 242 + 143 = 0 (mod 11).
2. 32" +22% + 2% + 223+ 6 =0 (mod 5).
3. 727 + 1622 + 10 =0 (mod 21).
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40 CeT AOKNOEWV

Aocknon 1. ADGTE TIG TOPAKAT®D YPOPULIKEG LOOTLIES:

. 137z = 4 (mod 102).

. Tx =8 (mod 30).

. 24x = 22 (mod 33).

. 2086z = —1624 (mod 1729).
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Aocxknon 2. Evog moAnTrig emiokénteton pioe TOAN k&be 5 prjveg. Oa Ppebdei moté otnv moAn
oavTr pve Maprtio;

Aocxknon 3. A0GTE To TAPAKATW CLGTHRATOL

3z = —1 (mod 10)
2z =1 (mod 5)

N {x =1 (mod 6)
z =2 (mod 4)
; JTE 1 (mod 15)
" |z =7 (mod 18)
2z =4 (mod 5)

4. v = —27 (mod 22)
3x =30 (mod 39)

Aoxnon 4 (Brahmagupta). Eva xadd0 mepiéyel avyd. Otav naipvoupe to avyéd amd to
KoAGOL ava 2, 3, 4, 5, 6 ko 7, TOTE 6TO TéAOG TEpLoGeELOLY avtioTolya 1, 2, 3, 4, 5 ko 0
avyd. [Tooa avyd mepiéxet To kad&Oy;

Aocxknon 5 (To IIpoPAnpa tov Kivélov Mayeipa). Ze kémoro tAdtoiko, 17 mepatés amo-
KTOOV évav Onoavpd mov asmotedeiton atd Xpuoég Aipeg. ATo@acilovy va HoLpacTolV o€
loa pépn tig Aipeg kou va ddoovv To vrtdédowro otov Kwvélo péyetpa tov mhoiov. Etol o
payetpag mnpe 3 AMpeg. Apydtepa, o€ pio vavpoyia, 6 Telpaté oKoTMOONKoY Kot oL evoto-
HelvavTeg amoPacLloay va EovopolpaaTtolv Tov Bnooupd pe Tov idto Tpodmo. Avtr) tn gopd
o payelpag mrpe 4 Aipeg. Metd amd Alyeg pHEPEG, TO TMELPATIKO TAOLO VOLAYNOE KAl POVO
6 ot Toug TmELpatég (ko 0 phyelpac) emPinoay. Eavapoipocoy Aoy Tov Bnoavpd kot
autr T Qopd o payelpog trpe 5 AMipeg. Katd tnv mapapovi} Tovg oto vnoi, o péayetpag dn-
Annpioce OAOVG TOVG TELPATES, WOTE VAL KPATHGEL OAOKAN PO TOV Bnoavupd Yo Tov evTod
tov. ITowo eivar to eAdiyioto ANB0g Apcdv ov éxel mAéov o Kwvélog payerpacg;



Aocknon 6. Ze éva 120po poAdt, TomoBetovpe évay prthe foOAo otnv Béon 1 kan évay kKOKKLVO
Bolo otnv Béon 2. Kébe dpax petakivovpe Tov prrhe BoAo katd 3 Béoelg ko Tov kokkivo fOAo
koté 1. O Ppebotv moté oL dvo Porol otny idia Béon;

Aocxknon 7. Bpeite pio tootipion loodvvopn pe o cOoTnpe

x=1 (mod4),
=2 (mod 3).

Acknon 8. Avote v wootipio 23 + 42 + 8 = 0 (mod 15).
Aocknon 9. ADOTE TIG TOUPAKATOD LOOTILiES:

1. 12125 + 2% — 242 + 143 =0 (mod 11).
2. 327 +22% + 2% + 223+ 6 =0 (mod 5).
3. 727 + 1622 + 10 =0 (mod 21).



