MAT?2440, Classwork40, Spring2025

1D: Name:

1. Least Common Multiples.

Let a, b be positive integers. The IQng;! Lommon m;ﬂjfpgg of a and b, denoted
by \CYY\ [&(b) , 1s the 57an"€,9['/ positive integer that is divisible by both a and b, that is,

2 |lem(a, b) and 1 |lem(a, b). |cm (24, 38) =02
multiples o 24 - 2¢ | ¢4 , 9. ..
wultidls ot~ 26~ 54, (08, -«

2. Find Icm: Use prime factorization:

Ifa = Pflpgz "'p,‘i‘" and b= pflpgz pzn, then we have

lem(a, b) = protllbdpoc () X (dnb)

max (352 max (1,2
3. Find Iem(24, 36) bz using prime factorization. J ¢

2= 2°x 3
= |cm (24 _34) =<
3é=22x3l 9 (. L,é) é> 5

4. Find lcm: Use the greatest common divisors.
Let a, b be positive integers. Then
a-b= add (D) - |(;m (asd)
a-b
= lem (b)) =
> gl

5. Find lem(24, 36) by gcd(24, 36).

ged (23p)= 1>

2>
2= 2626 2¥3b _ 4o
[CVV\ (2%, g&d(zqgﬂz) 2 7



1. Introduction of Linear Congruences

Let a, b be integers and m be a positive integer. A congruence of the form

ax = b(mod m)

is called a IH’\QM‘ ( ,M!gm%(.& where x is a variable. For example, 2x = 3(mod 7)
Solve ax = b(mod m) < Find all X such that ax = b(mod m

) —
divide oy > on bty alas 2K =3
2. How to solve a linear equation 2x = 3?7 =

> =
‘ >x=2
(1)Solve for2a=1: A= t which is the TV\\/@Q , of 2 =

(2) Solve for 2x = 3: By mgmﬁg!ﬁ @% the inverse of 2 to both sides, we have

3. Steps to solve a linear congruence ax = b(mod m)

(1) Solve for ax = i (mod m): Find x = _0o, the inverse of a modulo m

(2) Solve for ax = b(mod m) by YV\(AHAND IY (“ff— a to both sides:

A_ ax—A_ b(mod m) &|x = 2 -b (modm)

Ty

4. How to solve for ax = 1(mod m)?
(a) Find x € Z such that 3x = 1(mod 7)

X--g s NOT < sofwttan , S/k@ —)3; s not Z
meuaopumsc)(rxouw{uowe_ X 20,1, B3, 4 6
Xx=0, 3}=0 =0 (md?)

=5)| 3(5)=.=| (md
x=f, 3)y=3 3 (wod 9) @ 3(9)=10 =] ( 7)
X=2, 32 = L = b (wod 9) \1/

x=3, 303)= = (mod 9) X=5"_ it s,
x=% 2(¥) =2 = L5 (md))
' d 4).

IRLRL

NIl

5 s the nvkre ef 3 Ww(?
(b) Find x € Z such that 2x =
X=0,(,23 Thote 18 no invere of 2
=0, 2 =0 =0 (wmu %) modulo ¢
X=|, 20) =2 =2 (md¥)
=2, 2() =4 = o (mud ¢
X——';)

2(3) = = = ke g



