Compu‘tf/lj Dscrete LOjS :

n s a Fn‘m_
Exampfe : Solve 3)< = b (med 7)
Bmtcz—forca ( T 3\, 32, ~  wtl we hi€ the ongwer. X= 3
Runtime — O(n)
We cen Compute discrete [%ﬂg h  time OWn ),
Baby Qto.q. Girawt Qtep algorithm
IhPut: C n (Y\ S PF(M, Qa 1S a F/‘mu’éwe)
|2 ben~ revz of n
Quipst: (< >< e n— \ St
=b (mod n) .
Ac\jWE‘UAm: Pick m St m> > n—( .
Compute  two Lsts .

. ¥ md n for D&j<m
2. b o™ mod n B 0z k<m,
A
extonded Guclidean = ((o:‘) ) mod n.

b, b-a"  bd*

, b-d ",
I there is  match  between ‘bkege two ligt -
Q‘," = L &K L"nod n)
T
0{"'”5 = b ( mod n) = Output R
= X & km‘fJ :
Correctness : the correct x < n-\ <m -
weretten  as X = Xot MY, J=YXo =b
Where D Ko, X\ <M, ;4—_><¢=> (mod r\)
X
Exonple. : 2 = 5 (mod 13), Mm=4 st m>03\
List 1. L o, ., =z, 3
ﬁdmoo( h: I / ‘]‘, %
List 2 - r. o, (, 2. 3 ) —\o=5 Zm«:a{rﬁ)_
b~a_—mmodn: 5. b 2|, S o =2 =9
1\ —
59 mod (3 2 =71 (m=d 13)
X = Fm+



Tndex Caleulus

* Find x st
Example - L2(37). ém”{ ). S ZX_:_ 27 (mod 137)
2} = 2 CVhoD{ |3\)
2_8 =1 ‘53 ( mod \5\) . 2.% = 25b = (26 552 Cm.e.a{ QBO
2% = 57 (med 131)
Q¥ = 37 (med 13))
2% = 3.57(med 1)
{Q\/ Why rod CP—[B?
® | = L,(2 (med \31:9 / &?A\_‘—_\ (ed p)
® = 3 |,(5) (med 130), o = O\)HCM)
3D 12 = L,8) & Lo(7) (med 13s) = 0 (med p)
@ 4 = 2L,03) (med (39)
©® 2% = (0% 2-Ls) (mod 130)
L
) @) > L= 3-8 = 4b (mod 130)
® , L =46 D (1) = 2= L) = 9b (mod 130)
©) . Le1=4L = La(3) = 34 -20,05) = 72(mod 130)
How fo e wee these values t  Solve 7" = b (mod 121)?
R LEN=7

A: We ’U“j candom ¥ Such ‘tf'\at

on\j hae  Small Fr[me -Factors,

37 - 2 2 tos = 3.5-7 (med 12L)
0

L.(37) + 43 = | (3) + Latls) + Lo(7)

\l Substitute  in

1.(37) = &) (mod 120),

37-2)( Mmool (3]

(rmal 1303

volues  from  eorller



