go(\h\nﬁ ax=>b (mod n)
Whea gedCain) =4 > (. o
Example - 2)( =2 ( mod 6=) =  3x=2(med 3)
No Solution ( Y= ZCMoo[ 6) = \[:-'Z.Cmoo{ 3)_
E)CO\MPLQ - [2X = 2\ Cmod 39).

&€ iXE’? (mod \2) —  redwts & (ese |

W[ exom, h =|.
T ek e[ = SCred B)] & xoppes’ FOTT
OnSwers x= 5% 3] (mod 29) x<G, 1% ,3),#4 - -
‘Qﬁuan = d. - k=3¢ o ¥t = 32
[xz Yo + v X {or i=o. (@),
LMD& '\)
Chinese  Remander 'U\wrcm.CCRT) CRT can be generalized to more
Eyample: X =35 (M”( 42) __9{ X= 4 (mod 7) than  two Congrience  equations ,
o« XY= | Cmod b) wder  the ondition that the divicos
Xx= 42k +25 = x=7(pp)t(r>t4) \ ¥ jurwise Ccoprime,

= b(7) (64 +1)
M’ Suppose BC‘M""”)='- There exists, a unique Solution X [mool mn)  to
the -F.VLLowmj Conjruences :

X= almed ™)
x=b CMQJ h) .
‘)(ooﬁ L“"zﬂ“ﬁ"“s) Suppese.  there are  two solutions X and X' where X %M"‘").
X‘—'%( = od m
L |)—DC"\4 ) >~ m‘(xﬂcl) /
(x=X') =0 (mod n)  |emma |

) emmon | - Tﬁ gcn\(_m.n) =\, and  C s * Wlt‘ple 0{‘ both m aud n,
then C is o muftiple qc mn .

Proof:  gdlmin = = ms~+nt =|j=> C = cms tcnt
c=mk =nt = n{ms + ment
= mn({s + EFtD.

Alaorithre L CRT

. Use the eoxtend Euclidesm oloprithm to  Compute (. ¢
ms + nt =,

2 Return X = ant -+ bme (med mn),

Correctness - nt = (mod ™)
msS =1 (med n)
We Can wrify X= ant+bms = a (modt m)
Smilorly X = - = b (med 1).
Akesnative 61\5"”":‘\»4 : Xz (med m) & NhY =ha (med mn)

x=b(med n) & Mx =mb (med Mn)
(YVH-D)X = antbhm & X= Crv\—(-nfI Cm\-(-blr) (moo( mo)._

|
ged(mon) = ged (ern, me)=|. = Cmer) el




Mo duwpr  Exponeliothon,

Whet & )on mod N7
Brample : 9% 4 784
Lot 3 dgike of 3
A‘C&"‘?’b 1. Compute 7(0\ and then mod n .
Too Slewl  Need to work with very \orgp numbers .
Aitempt 2. [(Q(-x mod n)'x mod OB-X oo n) Do @
\*Q?eatt a timeg
This (s betfer . We wwore  with orly humbers < n*
St slew. Need (@ moduler mult.plication.
Repea‘&d Squaring
We ¢ Compute (X“ mod n) \/\9‘\\3 ot most

2 (03.,_(0\) muttiplations  mod n.
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