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1. Give standard representations for each arithmetic problem (preferably without a calculator):
2 x 3 (mod 21)

243 (mod 21)
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20 +30 (mod 21)
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6 x 3 (mod 5)
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181 4212 (mod 10)
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181 x 212 (mod 10)
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20 x 30 (mod 21)
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22 x 17 (mod 21)
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181+ 212 (mod 100)
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181 x 212 (mod 20)
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. 2. Fill in the third multiplication table, and for each row decide if the number is a unit, a

zero divisor, or a zero. The first two are done for yOuL
mod5i1 2 3 4 5]Type mod611 2 3 4 5 6 T;V pe
- 1 123 45 686 nit
1 1 2 3 4 5| Unit : : ..
. 2 2 4 6 2 4 6| Zero divisor
2 2 4 1 3 5{ Unit .
) 3 3 6 3 6 3 6/|Zero divisor
3 31 4 2 5/ Unit .
) ) 4 4 2 6 4 2 6| Zero divisor
4 4 3 2 1 5| Unit .
5 555 5 5| Zero 5 543 2 16 Unit
6 6 6 6 6 6 6 Zero
mod10]1 2 3 4 5 6 7 8§ 9 10 Type e S ,
1ol 2 3 475 6 7 8 ¢ 10 S Ouff - Wk & hes (L)
9 2 4 6 8 \_:'EO/ 2 4 6 8 10 Lo X R 5 s " A:j e ;
3 369 3 5 g@qg'?g io Wini = Q? !fé Gfi«f«-“{{j |
4 4 8 2 61004 78 2 6 10| Lecs Divior AU ﬁtf; all Havee,
5 5 10 5710 510 5 10 5 10 Zero divisor jv .
6 |6 X gTH U e 27 g pi Zers O _-
T T 4 51/ 8 5 2 9 6 3 10| Ual -‘
8 8 ©6 4 7 2 {IQ 8 6 4 2—.\\ 10 Fes ﬁ\—i‘v{ég{
9 7T 7 €67y 3 2 % il Uait
10 10 10 10 10 10 10 10 10 10 EXaeP.




3. Here is the start of the multiplication table:

med20]1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20| Type

1 172 3 4 &5 6 7 & § 10 11 12 13 14 15 16 17 18 19 20 Uni,

5 2 4 6 8 10 12 14 16 18(20 2 4 6 8 10 12 14 16 18 20| Zew LAVIFY
3 13 6 9 12 15 18 /0 4 7 10 13 16 19 2 5 8 11 14 17 20 mm%“

4 |4 8 12 16¢(2004 8 12 16 200 4 8 12 16 20 4 8 12 16 20| Fews Pivsof
5 5 10 15 /500 5 10 15 20 5 10 15 20 5 10 15 20 5 10 15 20} Zero divisor
L

ist 3 different units mod 20.
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(b) How do you tell if a number is a zero divisor / zero?
dTE/m\f... ;2‘/\‘/ 5 Z‘G{,‘Jﬁ: E._,;? o {—ju/;

(¢} How do you tell if a number is a unit?

RQ{ i = j/wmf‘y u%:? 0—% ffk”

(d) Notice that 3 x 7 = 1 (mod 20). Find a number that goes to 5 (mod 20) after bemg

multiplied by 7. § - s
e o 7 A? \\ - e LM . E ) il '"""! P‘ % = 5 “ i \\“:
sxt s (B2 )xd =5 (3xd )= 52 TS e
) j\\wm_»-«-’“"' //
{e) Explain how to divide by 7 {mod 20} Cee
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4. Here is a way to find the p#irs of units. Let’s try mod 21. Pairs of units are numbers that
multiply to 1. So we need to factor 1. Regular 1 does not factor. 1 4 21 = 22 does factor.
2x11=22=1 (mod 21) so 2 and 11 are pairs of units.

Sometimes we don’t get anything new. We keep going and try to factor 1 + 21 + 21 = 43,
but 43 doesn’t factor (1 x 43 = 43 but 43 =1 (mod 21) so we are just saying 1 x 1 = 1).

(a) Keep going to ﬁnd pglr of units with 4 and another pair with 8: *ﬁ ETTIE f
G x 167 61 =
"f " g;/ o ;::Lg = 1 WA&;@ ad

{(b) Keep going to find a pair of units with 5: 449+ 21 =% 5
Bx1? =852 L wed U

(c )Can vou find one for 107 TS+2l /06, +2l = 127+ 4 4%

(6% 19719 B ] wed 2



