
 

Th If Cab L then there exist integers x andy

such that
axtby I

Thm i The exist intges x and y
such that

ax by la b

An equation of the form

ax by c

where a b c are integers is called a linear
h
X y

Diophantine equation

integer coefficients

want integer solutions

EI 36,22 2 22,36

thee exist integers x andy met that

36 23 2

x 3 y 5



36 I 22 t 14 14 36 22

22 I 14 t 8 8 22 14

14 1.8 6 6 14 8

8 1 G t2 2 8 1.6

6 3 2 to

2 8 6
8 14 8 2 8 14

262 14 14 2 22 3.14

2 22 3136 22

775227336
110 108 2

Questions

ax by c has a solution if cCab

Does it have more than one solution

What if Ct Cab Can axtby c still

have solutions



Ex 36 x t 22g 3 has ne solutions

36 x 22g 4 does hare solutionG

361 3 22 57 2 2

36 61 2240 4 V

Thins 1.41 1.43 are applications of Thin 1.38

Think Let a b and n be integers If

aln and bln aneta then ab l n
n

this is important

Proof By Thin 1.38 since Ca61 1 the exist

integers x and y
such that

ax by I B
theintegers

1
Since al n we have n a k for some k

r
is in

Similarly 6 In so n for some L c 21



Multiply both sides of cod 6g n

ax by n n

axn by n n

ax lol t by ah n

ab x l t y k n

So La6 In

Thm l3 Let a 6 and a be integers

If Ca n and b n L then lab n L

Proof By Thin 1.38 there exist integers x y with

ax ny L ax l ng
and integers 2 and w with

6 Z t n w L bz I n w



So Lax Gz l ng l n w

ab xz I ng n w n'yw
n y w nyu

Rearrange

ab x E t n ly tw nyu L
Tz C21

By Thin 1.39 ab n L

Thin 1.381.39 1.38i

Ca 6 I 4 7 the exist x y c Z with
ax by

i 39


