YuicK Review

- GCD / Bezout's Theorem
- Use Eudidean Alq. Yo Lind acd (a,b0)
- Do %+ vackwavds 10 find 35, sucw
that ast Vot = gedla,ed,
. Modular Arithwmetic
- 0.2 mod m s equivalent +o
>m\a=-V
> a®om = 0 Yowm,
- You can 0dd/ multiply 2y inteqers, Lbut
you cawt awide .

e

> next best thing ie nverdes, bt
those dont always exist.. .

General Notes

© Mods make everyiwing simpler, <o don't Voe
afvaid o use Fhawm.

- Work With primae$ whhantvey You cen

. Whan dealing W[ squaves o higher powers,
tauning wed Y or wod 3 might help.

+ You can show aa=v by showingy that
a\e and bla.

. I€ xla and xlb-, Pan x\&(& Ca,b)
Mis cown b use ful.
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Modular Tyverses | 2D # 1

(“) Is 3 own javedse oF B mod ‘07

(b) Is 3 an iaverse of B wod 142

() Is 3+Mn on inverse of S mod \Y for
ol w€ N7

(.d) Does W have on inverse mod B ?

! ; of a
(e) $U|> e X,x € Z_ ave nverses ,
vm:o:n. Is & podsible for x F %' modw!

(£) Prove that it ﬁc.A(a,m)-:\ , Yhun a
has an Mverse wod m.
(%) Prove thak W o) exisks moed m, Fhen

%Co\(a, wm) e\,

=2
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Euclid Veriticathion \Z-D 7

Let o= ba+y whre a,v,q,r € Z ond )
O<r <. Prove ¥hat gcd(a,r) = qed(b,r)
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(a) Fill in tha blonks helow Tov execwting the
Cuclidesn AN c&ov\\\aws

god(2328,440) = ged (440, 128) (128 = 1 x 2328+ (—5) x 440)
= ged(128,56) 56 =1 x 440+ ____ x 128]
= ged (56, 16) [16=1x128+ ____ x56]
= ged(16,8) [B=1x56+ ___x16]
= gcd(8,0) [0=1x16+(-2) x 8]
=8.
(Fill in the blanks)

(b) Recall that our goal is to fill out the blanks in
8= ____ x2328+ ___ x440.

To do so, we work back up from the bottom, and express the gcd above as a combination of
the two arguments on each of the previous lines:

8=1x8+0x0=1x8+(1x16+(—2)x8)

=]1x16—1x8
=___ x5+ ___ x16
[Hint: Remember, 8 = 1 x 56 + (—3) x 16. Substitute this into the above line.]
= ____x1284+ ____ x56
[Hint: Remember, 16 = 1 x 128+ (—2) x 56.]
= ____ x40+ ____ x128
= __ x23284+ ____ x40

(c) In the same way as just illustrated in the previous two parts, calculate the gcd of 17 and 38,
and determine how to express this as a "combination” of 17 and 38.

(d) What does this imply, in this case, about the multiplicative inverse of 17, in arithmetic mod
38?
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