
 

Modular Arihneki

a b modn n a b

Div algorithm Says for any AEI
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So a 0,1 h I mod n are the

only possibilities

These correspond to sets
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Congruence Classes
mod n

24h1 IoT n i

Modular arithmetic has all the
properties you would want

a Eb modn d modn

a the bed and a

ac bed mod or

Linear equations mod
n

ax b Mod n

looking for solutions mod n b



y
Equations dike the above

ax E b mo dn w ax bank
for Some K

W Solutions Is

axing b

Thin ax b mod n has a Sol

itf a.nl d lb
If Xo modn is one solution

then we have exactly d 1 Solutions

mod n and they are

Xo mod on Hot F modor Xotld 1 dmod

Cori Axel mod n has a Sola



Carl L and it has a

Unique Sol

we call the solution to axel mod

the inverse of a mod on

we write a mod n

Constrast this with LZ where

axel a X II

Exe Solve 101 34 mod 42

19427 2 2 34

the theorem says that

there are 2 solutions mod 42

How to find initial solution



10x I 34 mod 42

10x 34T 42k for Some K

5 x 17 21k for some K

5x t
21g

17

21 5 4 1

5 68 t 21 17 17

10 68 t 21034 34

10 f 68 I 34 mod 42

So x 68 I 16 mod 42

is one Solution and the
other solution is



ol hon

161 21 I 37 mod 42

So XE Ke 37 mod 42

Miscellaneousprobt

Prove that none of

1114111,1111 are perfect

squares except the first term

Proof the nth term in the

Sequence is



an 1041 If an _K for

Sone n and some K

then an K2 mod 4

the only squares mod 4 are 0,1

10 I

ng I lo I mod 4
b c 9 1 mod 4

and Ion I z I 3 mod 4

far h72 He 4 10 for a 72

So for n 42

An E3 mod 4 so an III



A I l's a Square

Prove that 15 2

722 9 has
no integer solutions

Proof

Sufficient to find an ns.t

15
2

7y2 9 moda has

Solution

Note that 3 18 2 and 319

317g 31g

y 3g
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X 3x

15.9 7 7.9g
2 9

1542 7g I

So we've shown a Sot to

15 2 77,2 9 gives a Sol to

15 2
722 1

Reducing mod 3

7y2E I mod 3
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2g I mod 3

y 2 mod 3

this has no son b c only
Squeres mod 3 are 0,1

15
2 7
y
2
1 has no

lol 15 3 7y2 9 has

no Sol

Prove that no integerof
the form 778k is a Sum of



3 Squires

Proof A Sok b

X y't 2
2 7 t 8k

gives a solid to

X'tg't 2
2 7 mod 8

the only squares mod
8

are Ql 4

s Kiya z e fo 1,43



Brute force to check
that none of the 27

possibility work of


