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-
Multiplicative inverses

@

@ [f there is a solution (x, y), then

@ ahasaninversein Z,
© hef(a,n) =1

@ The converse is also true

° We have

. HBGSKOLEN

Extended Euclid's Algorithm Crypto PK 3/2 2/6



-
Multiplicative inverses

1l=a-x+n-y

@ If there is a solution (x, y), then
@ ahasaninversein Z,

©Q hcf(a,n) =1
@ The converse is also true
@ Wehavea '=x modn

@ More generally, if d = hcf(a, n), then we can solve

d=a-x+ny [ <—
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The process
| HCF(a,n) fro =@ x + 0y

n=ag + (1)
a=naq+r (2)
n=rngg+rnn (3)
= r3qs +ra (4)
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|
Numeric Example

23 s
Exercise /=ax 7 MQ
What is the inverse of 12 mod 557 /;\ HCF (vz‘,_;g\_ J
355 = 12 ? 4 ¥ 7 \
l2 = 7, ] [+ 5
T o=5/ |12
§ =A[A |F] /
2 =12 +o
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|
Numeric Example

x=23 y=-5
T
2312 + (=50 55

216 - 235 =/

Prof Hans Gi aath Extended Euclid's Algorithm

a = 12

=’ZS

. HBGSKOLEN

Crypto PK 372 5/6



N
Exercise

Exercise
Find the inverse of 28 mod 81.
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