MAT?2440, Classwork41, Spring2025
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1. Solve for ax = 1(mod m) in General.

Stepl. Use the EM( 5‘ (\AQ(] I Algorithm to show g(ﬂ{ (4 ) :.l

Step2. Reverse the steps to find Bézout coefficient S t_, such that

S a+lL m= 3(21(4. =1

Step3. Then S is the inverse of @ modulo m:

Se. satfm=) md m
S md v) + tm (mod m) = { (med m)
= S& (ndw) =( (fnod m)

= SaA=| fmdm) => S 75 the Thvese of- o modulo n
2. Find an inverse of 7 modulo 32. (That is, solve 7x = 1(mod 32))

Mf S'WL ?Ld C?J 32) = 6(‘(1(/7932 mool 7) { 2= SL_X’] 'Tél.
(hy  Euclidegn _ |
) Thgrin) = 34 ) ,
— 301( (7 mod§, ) : 1= 4]
:gca\ (35 4)
:ﬁw\ (3, awmd 3)| 4 =31
:g(d (3)'> :‘ ‘S

e | = 4 —2x| =4 - (T-4xDX] =4 =-Trl+¢x|
= 4 x2 ~Nx| 7\(32~4><’))><2 —N x|

4= 32- 4]
= 2x2 —gx) Nl = 32x2-9X]
— = FDx)+ 2r32
> | r ~of r

S N € wm



Shpd the Tnvene of-7 moduls 32 s —9

—qt32 =23 Xz
—q) = =63 (ied 22) =| 6
k) = 16 Uked 32D =| 181

In fat, S= =q+n32 o0 5=2-Q (ki 22)



3 Flnd an inverse of 22 modulo 41. (That is, solve 22x = 1(mod 41))
qcol (2240 =g (22, 4wl 22) | 4= | x22+(19) O

(22, [§) = acd (22 wmod (9 . lQ)‘ 2D = IX@‘)‘@ —®
- 300{(%(9) ~ g@( (3, (q wed 3) éPO’V | —O
:gcot(z, l\ =1 [fm © @)= 22- IO

M“ 6)@ @6x(zz lx@ 19 exz?-“réX@
From O ~ 2
\gZifX\;D “bra2

= (3p22 TOKG|

A
. _ AN Loom
= (—[3} 1S tha 1hiere 06-'22, Wodulo ¢ .

4. Solve Linear Congruences ax = b(mod m):

(a) Solve 7x = 5(mod 32)
() Fied Ho Tnene 88" modulo 3> ( solve 7= (v 39}
fom Q2. a=-9.
B Then solve MX=5 mod 3=
"I =-q5 fed 32)

1 @\00(92)

| X = 45 (wod 22) = X= (4 (md 32D
(b) Solve 22x = 3(mod 41)

O Fud the nese of 2= wmod ¢f ( Solve 22 = | (mod ¢/))
a = I3

® Tlen selve 22x=3 (mod &)

—|3.22x = 13- 3 (my “)
AV o Wi
\
= | X

> X

—3q (mod &)
> (wed ‘H>
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