QuicK Review
* Exponents Vewave nicc\n in vnodulaer
Avithmetic  (e.q. o is \vounded , periodic)

> Con ‘be compuired by iteratively
gqqu\vts |

+ We coan use inverses Yo Solve lincar
C_on%vuel\(.cs

Ly Can YU compwied using EGCD

- We Can vse CRT 4o oolve sxas'\'tms ot
concswu\us

Ly Knowledqe of x mod a ovniw ot
svna\\ , Coprime wuwmbers gives us

Knowledge o€ x wod thar pvaduct.

L Some nice pavallels W/ projeckiong
n lineay a\oy.\om
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Modula? Prackice

‘SA &\
Solve e To\lowing for X and [or 4
() A% +5 = 7 (wod 1)

(6) Swhow thay Zx + 15 =4 (mod 21) does
net have a selviion.
(€) 3%xa 2.-3 =

= 0 (_MOA?)

Ix +y = % (med 3)
(M 135" 2 X (med 12)
) ¢ =

= X (woed 1Y)
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When JWhy  Can We Use CRT? L3A 2
L ex Ay ,eory)By, M

..., m,. e inteaevs
v) J) 0
sucv fhat m; >\ Vi and el (mi,my)
| whnever 1 #F3. (In other words , Yhe
W, ae pai{wisc ve.\dr\‘we\«o PfW). L2Y
ms= m_ emye - My and c,on';'\At( e
ST

»
[]1

a, (mod m,)
a\b (mu‘ m..)

>
[

X s Qa, (vrod m,‘).‘

(0 Show that x is unique madvlo M.

(b) Suppose e M;’s were NoT parwise
relatively prime. Is it cgvcron\wl thot
o. Solvtion C\t'\s’fs?

(c) Assume L m;'s were not poirwise

rc,\o.-\-iw\j prime and o soluhion existe,

Ts thatr solvhon %wvemkcd ‘o be
unigue Mod m 7
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Mechanical CRT

[3a #35

In iy problem,

we will golve

= L (med %)
X 2 3 (med 5)
Y E Y (mod 3F)

(&) Find (53" wod>.
(b)) What is Y smallesy a > 0 svew thak

S\a , F\a, ond o & 7 (m-&'S)?

(¢ End (3-?)-' mod 5.

(4) What is e Smallest b >0 such Mat

3\b, b, amd =3 (medS)?
(&) Find ¥o2 (3-5)'mod 7.
(£) Whet s ¥he swmallest €>0 such tHhat
3le, Sle, and c2 4 (med 3)?

(‘3) So |ve the 5‘j Siem Vbihﬁ whak Yov ve
calew\laded .

Scanned with CamScanner



