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Youdo notneedto handthis problemsetin!

Thepurposeof this problemsetis to helpyou learnthebasicideasof modulararithmetic.You do not needto handit
in!

1. Find thefollowing residues:

(a) 100 mod13 (b) 123456789 mod9 (c) 9652 mod1000 (d) 123456789 mod11

2. Withoutmultiplying morethantwo 2-digit numbersin eachcase,show that

(a) 17263 � 19274� 2 mod10

(b) 392 � 36127��� 1 mod5

(c) 2366 � 5003 ��� 2 mod25

(d) 839 � 5923 � 13 mod8

3. Usingarithmeticmodulo10,find thelastdigit of thefollowing numbers:

(a) 34 (b) 740 (c) 21740 (d) 2157

4. Usethe methodof castingout 9s to determinethat two of the following statementsis false. (Castingout 9s
doesnot guaranteethata result is true,but identifiescertainfalseresultswith certainty;it is mosteffective at
identifyingsingledigit errors;it doesn’t helpatall in identifying transpositionerrors.)

(a) 8� 901 � 5� 743 � 51� 181� 443

(b) 9� 787 � 1� 258 � 12� 310� 046

(c) 6� 893 � 16� 922 � 115� 543� 346

(d) 5� 783 � 40� 162 � 232� 256� 846

5. Usedivisibility teststo show thatnoneof thefollowing numbersis prime.

(a) 52� 739� 253 (b) 391� 391 (c) 39� 360� 711 (d) 19� 392� 329

6. Let x � y� z � w beintegerssuchthatx2 � y2 � 3z2 � 3w2 � 0. Usearithmeticmod3 to show thatall of x � y� z � w must
be0.

7. Constructa roundrobin tournamentfor 7 players.

8. Find theinversesof

(a) 2 mod11 (b) 7 mod15 (c) 7 mod16 (d) 5 mod13

9. SupposeGCD � r� m 	
� 1. Formulatea methodbasedon the EuclideanAlgorithm for finding the inverseof r
modulom. Useyourmethodto find theinverseof 47 mod256.

10. Provethatthecongruenceax � b modm hasa solutionx if andonly if b is amultiple of GCD � a � m 	 .


