
 

Midterm 5

Prove 42 futon for all n

Note 42 2 3.7 So it's

enoughto show that 43,7 1h7 n

i e Show
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rite h mod 3 177 1
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3 2 40,443
27 2 mod 7

37 I 3 mod 7 easy to check
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I or 1 day w focus n When

n p is prime
As an aside a CRT example
CRT's algorithmic Don't memorize

formulas
X 5 mod 7

X 40 mod Ft
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X 5 7 K

3 5t7K 7 mod 11
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40 771 3 mod 13

I I 3 mod 13

l 2 11 mod 13

I 11 13 m

X 40 t 77 Il t 13am I

887 t 1001 on

i e

X z 887 mod 1001

Solves the systemof congruence
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k ordn a L for Some R

ale a
dial

aardnlayd

I 1 mod n

I mod u

I Suppose a'El mod n
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Thin Fermat's LittleTheorem
let the prime For any
awl gcdca.pl I we have

AP 1
1 mod p

Cori ordpca p l

Pif Lecture tomorrow

E Compute lool mod 13



SI By Fermat's little 1hm

100 I 912 1 mod 13

So need 6 compute 101 mod 12

lol I 5102 mod 62

Note that 54 1 mod 12

5 52 I mod 12
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For which values of K
is 22 I mod 23

SolI
22 mod 23 I

ordzz z 2K How to

compute ordzz.cz

By Fermat's little theorem

2 I 1 mod 23

So Ordaz z 22



So ordz 2 4411,22

Checking manually we find

2 I mod 22 So

ordz 27 11

There is no K S t 1112k

So no values of k work

E Find a St

att 102771 mod 113
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a
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1 mod 113

a a E l mod 113

a Eci mod 113

Note that 37.35111

a za z 16279 1 mod 113



let's compute

102771 mod 113

I C 11771 m d 113

I 1170 1 mod 113

Since Il I mod 113

Orders Il 112

Ordaz H 4214,78 141428,54112
Turns out
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Ordaz Il 56

11771 I 1114 1 mod 113

99 mod 113

a I 993 81 mod 113

to find a find the

Imre of 81 mod 113

i e Solve 81 x mod 113



if you do this you'll find

a 60 mod 113
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