











































































































MATA02 Final ReviewSeminar

2016Q2 considerthe numbers m 2835.7317 and n 25547 11
a Howmanypositivewholenumbersdividem

m 2835.73174

Seti 5 1313171411 9.6 4 5 1080positivewholenumbers divide m

b Howmanypositiveintegersdivide both m and n

m 2835.73174

n 2554y 1,3
Gcd M n 2572

1511 211 6 3 18positiveintegersdivideboth mandn

c Compute n

Euler'sPhi
0cm 0Cpipe PET n P PAPI Papi 01M P I

non prime prime
n 2554.7 113

n 012554.7 113 2554.7 113.214g
4 3 22 5 7 11 22 2 3 2 5
28.354.7112

2016Q3 Evaluatethefraction2g in arithmeticmodulo37

Way Zgmod 37 X Way Zgmod 37 X

2mod37 5X 2mod37 5X
35mod37 54
l 3 mod37_X god37,5 37 5 7 2

5 2 2 1
C7 mod37 X
30mod37 X I 5 2 2

I 5 37 5 77 2
2gI30mod37 1 5 15 37 2 x2

2 5 30 37 4
37 4 t 2 5 30
2mod37 5 30 7 30 2g 3Omod37

2ways Youpickyourfavourite














































































































2016Q4 UseFermat'stheoremtoevaluatethepower283mod23

Fermat'sTheorem
If pis primeand a is nonzero on modulop
then AP Imodp ByFermat'sthm

y 222 1mod23

83 22 3 t 17 283 2223 17 227217 217mod23

22 4mod23
24 I 42 I 16 IC7 mod23
28 I 175 49 3mod23
216 332 9mod23
217 2216 2 9 18mod23
283 18mod23

2016Q5 Find thetwentyninthroot of7,347 inarithmeticmodulo65
Checkfor142modn in order to use this method
a and n are relativelyprime
K and OCn are relativelyprime

check k 29 9 7 n 65 Side
65 5 13

7 and 65 are relativelyprime
29and 48 are relativelyprime 0165 5 1345 1,23 48 24.3

Wecanfinda solution for 1 29m 48 l

gCd29,48 48 29 1 t 19
29 19 1 110
19 10 1 t 9
10 9 1 t I

I 10 9 1
I 10 19 10 1 x l
i 10 2 19 1
I 29 19 1 x2 19 1
I 29 2 19 3
I 29 2 48 29 1 x3
I 29 5 48 3im

Verify 75 297mod65 Euler's
za za If k is 0 n anda isnonzeroonmodulop

75 297mod65 then AkeImodn
7529 7mod65














































































































ByEuler's
5 29 1 48 3 y 748 1mod65

7529 71483 7 74813 7mad65 75 7 7mod65
Now let'sfind75mod65
72 49 C16 mod65
74 C1672 256 I 61 IC4 mod65
75 74.7 C4 7 28 37mod65
i 297 37mod65

2016Q7 You are an FBI agentwho hasjustintercepted amessagefrommobster
TonySoprano to hisenforcer PeterPaulie walnutsGualtieri TonyandPaulieare
using the publickeymodulararithmeticencryptionsystemwithmodulus n 77
andexponent1211 sothat toencode hismessageTony raises it to the lithpower
mod77 Theencipheredmessage that youinterceptis 3 Findtheoriginalmessage
n 77 Message 3 Check Kand 0in relativelyprime
K 11 A 0 77 7 11 xEg 1,9 60 223 5
1 11m 601 god 11,60 I

gcd 11,60 60 11 5 5
11 5 2 t I

I 11 5 2
I 11 60 11 57 2
I 11 60 2 t I I I 0
I It x I 60 2m

Aik 3 I3832 3 169 3 I 432 47mod77 i B 47 encrypted

32 9mod77
34 81I 4mod77
38 16mod77

Decipher

BimI 47 I478472.47 177124 47 19176 3mod 77 A 3 Laswanted

472 2209 I 53 124mod77
474 12472I 576 37mod77
478 13732I 1369 60 C17 mod77

Message 3 C














































































































201606 Use the divisibilityteststodetermine a if n 156783492 is divisible
by3,9or11and b if m 4815713 is divisibleby7

DivisibilityTests
Divisibilityby 7 A213
Divisibilityby11 alternatingsum
Divisibilityby 13 At413or A913
Divisibilityby17 A513
Divisibilityby19 At213

a n 156783492

Div3 it 516171 8t 3t 419 2 45

45 is divby 3 so n is div by3 too

Diva it 516171 8t 3t 419 2 45

45 is divby9 so n is div by9 too

Dil 2 9 t 4 3 t 8 7 t 6 5 1 3

3 is noddivby11 so n is not divby11
b m 4815713

A B
DIVI 481571 2 3 481565

48156 2.5 48146

48I 4 26 4802

480 2.2 476

47 2 6 35

35 is div by 7 then mis div by 7 too
2017Q1 Listall the primenumbersbetween120 and 170Showyourwork
Eratosthenes'sSieve
Findprimenumbers in a giveninterval byiteratingthroughthe list of smallerprimenumbersandcheckingdivisibility

Findthe root upperbound4177 14
Thesetof primeslessthan 14 423,5 7 11 13














































































































let's start crossingout the numbersthat are divisible by2 first and
then follow in order the set we defined above

Step Cancel out s divisibleby 2
Step Cancel out s divisibleby 3
Step Cancel out s divisibleby 5
Step Cancel out s divisibleby 7
Step Cancel out s divisibleby11
Step Cancel out s divisibleby13
120 121 122 123 124 125 126 127 128 129

130 131 1312 133 1314 135 1316 137 138 139

140 141 142 143 144 145 146 147 148 149

150 151 152 153 154 155 156 157 1518 159

160 161 162 163 164 165 1616 167 168 169

170

i Theprimenumbersbetween 120and 170 are
127 131 137,139 149 151 157,163 167

2017Q5 Find thefollowing31stroots in arithmeticmodulo7

a 3427Tmod7

Checkfor142modn in order to use this method
n is prime
K and n i arerelativelyprime
a non zero inmodulon

check
7 isprime
31and 7 1 6 are relativelyprime
279 is nonZero in mod7

wecanfind a solution for 1 31m 61

gcd31,6 31 6 5 1

1 31 1 6 5

Verify 279.534277mod't
279 4427973m0017
27931 279mod7














































































































ByFermat's
31 It 6 5 y 2790 1mod7

2793 2791 6 5 279 27995 279mod7

279 6mod7 31279 6mod7

b 3428Tmod7

Let31278mod7 X
280 mod 7 x3

O x31
X O 34280 E Omod7

c34282mod7

Check
7 isprime
31and 7 1 6 are relativelyprime same as
282is nonzero in mod7 Part a

Wecanfind a solution for 1 31m 61

god31,6 31 6 5 H SELFfat
I 31 1 6 5

verify 282 34282mod7
28273144127213mod7
28231 I 282mod7

ByFermat's
31 It 6 5 y 2826 1mod7

2823 2821 6 5 282 28295 282mod7

282 2mod7

i 34287 2mod7

2017Q6 Find 6consecutivecomposite integers that is6consecutiveintegersof
whichnone is a primenumber

7 t2 7 13 7 4 7 t5 7 6 7 t 7

Bonus Canyoufind 6suchnumbers that are smaller than 100

91 92,93 94,95 96


