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• hon PB3 very easy
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Modulo multiplicative inverse
no primesÑÉ⇒gdÉ)-1 in common .

⇐ a has dies urodn

1h verse =
"

a
-2"

a. of = 1 mod n ⇒ a. at = mk th
±

genetic
integer

example
A need 15 has iirxverse gcd (4,157--1

4-1=-4 4.4--16=1 mod 15



6 word 26 has no inverse Gcd (6,26)-11

There since 61 6-1-6 =L und 26

How to find inverse when exists ?

1) multiply with itself until get +
AVI 1 mod in a-1=9%1 inverse

✓= multiplicative order Cannot

2) Extended ☒did Algotitlm . Cais)
- Finds .

.D= GCDCais ) just like simple -Euclid

- Triads Hey c- 21 ⑦%É+①b=d=
Cho lhodu to)



1) T② air integers

In-order are 1 men ⇒ gedca , a) =L
coprime s .

prod :⇒ easy
aV=s moan ⇒ god Cain) -1

assume /kypothd-fgda.tt⇒ dla , dln
aV=1 nudn → aV= nktz ⇒ a

"
- nk =L

d / a ⇒ dlav
din ⇒ din.⇐}→d1&-nI⇒d11contradict



pried :d=gcd(air)=L ⇒ Jv ar=L uodn .

Ila)= } a) a} a} ads . - - . / und n set of a powers .

-

group .

Pca) cannot be infinite ( und n are only n values)
⇒ some powers scene remainder und n

at = all mod n t> u

- at- a" -o und n ⇒ n 1 Cat- a" )

¥;:←⇒④T⑧.cat-u- s)
gcdfu , a

") =L -4 hi a
"
no common factors

⇒ n / Cat-11) → at-1-1 und n
V=t- a



②Find at with extended Euclid procedure

simple Euclid
✗1<=4 KHais → qsr, Ca=bqtr )

resat . - -5-4 Yu -Hae-94k¥! [
bra → qz ,rzb=r -92*22

rzc-do.se , - -rn→} ✗=Ypre✓
3
£
, rz → 9srzrerz-qstrsg.y.m.mg/y=xpeu-q.ypeJ/::=---1a$t'"

b
"

lastrow b=c0←
t rn,

-☒ → qmrn] → *⇒ 4--1

y,aektb.y-gcdy.gslast remainder -1-0
GCD

Get



azzktsorafEY-EI-%EE.IE?*..-z.6%1*0%-7=-1/61+41-9¥|•4 ② I 0 too 1- 4.0+2-1--2

GCD ✓

axt.si/--gcd
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why uptake works? try not unique
at b. qtr know (prov line) ↳ r

wautax-byo.ge#xp-rp---9cd.OX--?-e.ae-@x--YprerY--
? Y - ✗per

-g. ✗per


