Quick Review
' Exponzn'\‘s ‘oenave m'cc.\n in wnodular
Avvhmetic (_cca o." is oounded ; pu'\o&ic).

> Con ‘Yoe compuied by iteratively
Sc\vav\v\s ’

¢ We can VSe inverses 1o Solve lincar
C_on%wcr\ccs

Ly Can PO compuied Using EGCD

- We Can vse CRT 4o solve systems ot
concbwcnus

L> kwowledge of x mod a ounew of
Small , coprime. nwmbers dives us
Know\edge o€ x wmod thur product.

> Some nice pavallels W] projeckions
n lincar a\gc.\om
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Modular Prackice ‘3/\ #1
Soel\ve e 'Q'D\\owin% for X awl/o( \ﬁ'.
() Ax+5 = 7 (wod 1)
(b) Swhow thay 2x + 15 = U (mod 21) does
no¥ have a selviion.
(€) Ixe 2y = 0 (mod )
x +y =4 (wed F)

M 138N 2 ¢ (med12)

@) 7% = x (wod )

() x =16 (mod 1)

(b) Tha LHS s divisibvle by 3 while Yl
RHS st , 5o fhuye aventd ony oolv i ons,

(€) A x21, 4= 7 (wmed?)

(dY x 21 (med V2D

() xz 3 (wod 1)
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When [Why  Can We Use CRT?
L X a,,

|3a %2
O, M e, T e u\*u\e(s
sue\ fhat m; >\ Vi and acd (mg,my)
=\l whenever i #F3. (In other words  Yhe

w; are pairwise velatively prime) . Lex

ms= M emye - My and consy ey ThWe
ST\

X E 4, (moed m,)
X € QL (moo\ m.;)
X s

An (vrod wm,).

() Show Yhat x is unique modvlo M.

(b) Suppose te m;'s weve NoT pawvwise

Yelatively prime. Is it qvnronﬁ-c.u\ thot
o So0l\vtion C!is‘rs?

() Assume e m;'s were not peivwise

relativel prime and & salvhon existe,
Is tha¥ sSolvhmm %wvam-\-tcd o be
unigque med wm 7

Scanned with CamScanner



(a) Note that X = a; (med wmi) implies

Faox my | X-a;. Simitorly, & x'is
also o Solukian , tan m; | %' —a;  for
all i. Hener, m; | x-x' doralli.
Snce WNte ove Poivwise velatively Prine,
4 Mol ows that m=meem e M, | x-x',
so X s unique madule m.

(v) No. Take

X E 0 (wed 2)
X s

(cd) No. Tarke
X T 0 (wed 2D
' 0 (wod W),

Then X E Y, 0 (wod me8) ave both
DloRns .

w
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Mechanical CRT |38 #3
In is problem, we will Solve

Xx= L (med %)
X2 3 (med 5)
X T Y (med #)

(a) Find (5"-?)'\ mod S .

0’) What s YL smalesy a> 0 sucw thal
S\a. , #\a, ond o5 7 (mod 3) 7

©) Find  (3-3) wod 5.

(4) Wnat is ¥t smallest b >0 such that
3\, Flb, md b= 3 (MmedS)?

(&) Fird ¥ (3-95) 'mod 7.

£) Whet is e smallest €>0 Such that
3le, Sle, and cz2 it (med ?)?

(‘3) Colve e Sy Stem V"i“ﬂ whot Wiv've
calevlated .
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(o) 2
(0) 35
(&) |
(d) o3
e) |
) €O

(9) O+63* 35S 53 (med 105)
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