We Use Ytae notmiion

Z:=5%5,-2,-,0,12, % olong with  addibon,
N - {\JZ) -k (gub‘h’ad’ion, and N‘U\leic&*\bn
INo“ {LO,\,Z. ’t

Db For na€Z, we wike dln (d divides ) & FqEZ n=qd.
n s ol o mubPe o A and A is colled g dwisor
ot .

Nobe thet Yne &% oF Qivisors oF O 5 Z ond te set
of mu\h'v\% of D s {o\.

. () Ymaon EZ , ©\n — o nn!
G k}m,“‘“‘ EZ s TN ond m\n' \mp\ies m\n""‘l-
Y Nmpon EZ 4 min ard oln implies o
() ¥Yma.n €z s i€ moinn' ond «\'4:‘()J Yun mn.
() NwpezZ , F win ond, 13D taen \m\ < ol

e [Quoviet Remsinder Theoem ), For o inkeders
- Wit M$D$W& 19 o un_jq/ue l\c‘yo’de:;\é/ and llr@nqajr\.ia!" c
Qwh aak

n=qm v  whae O <£r< | m)\

Q“’ﬁ We proe it for oM 020, m20 A\ the othr coses can
be derived fom this  (now?).
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Fix Soeme >0, We vse strong ind.uckion on m.
Poase cases - [0, Then q-0 and =N sghshes.
Indw dbion  step -

| ndw cren h}_j?omﬁs e N, n<x jaLr - M= mkroazl&m

Consider k' -k-m. B‘A Yre V\jfoﬂnzsle _:\al/ ¢ st
k' - q/m x¢'
cx —o ¢\ and ¢ o'l okidhes ¥ re;v)-'v’avwnks

Q;lrwa runm ’loae,t’ W(bwj

O/ Yoo  diyieion @ﬁo(\‘ﬁﬂ.m

PFD& oc’ U“i%’wsc" .

leb n-gq,mev, - gt whee 04,0 LIml.
W-ho-q-, ossume 20 - Thel 0L (r-v) <\ml.

We oalto have ()= (g.-9)m . Howeler, "W/ ordg mulpply
of nin Ofw) 5 O = c=¢q =>9,29,
u

Sne. miD

De€ mis & comwon Aisor oF iﬂkejue a, b Wf wla and
wmib

FB( (O\Jb) -‘-‘F(D,OB, 3@(0-,‘0) s M \w—je,st Cammon ck'\\h'so( oa{'\
ab .

This is well-dehined. The sek of divisors is Frte becase a divisor
Og/ &b \S <m.\: Ths 56* 15 r\On@MF{g’ 0s 1be,\0 bo it-

It ol ard (89 +(0,0), then ad(ap=\al. Nele W
SCA((L O =a for any @
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Va,b,nez, e sekb gf commnon 0\4.‘/'.‘60’5 0'C a,Jb 15
e seb of common Adivisors of a,b+na-

(X\& ~ X)b\) > (X}o\ N xlb-rr\a\)
=9 (0)) =ad(a,) whre b=ag+ , 0<<a.

Tis v Mg dea beidd Eudds ﬂg,l akaor(ﬂ\m.

Ej %A(G,\@
repeat Hus ;ad[é"A)
wmw:%ogumgwé = gcd (zA) -2
i oues.

Thig a/\aon"(buﬂ S ¢ bt moe insgf\f o the ﬂCA

2-6-4- @«(\(O/Z-ED = 36-116
. o6 +b-lb for avEZ

MJLﬂWa“%Va,M&Z AvvVEZ SC&,(Q,B = pa +vb.
ln fack J Ahe ﬁ?UDu?mg S’cror\ﬂef el ioVds

T\’_@l G\Evef\ &)oéz . lek
(L(a,\ﬁ\ = {auv&w . oG Z8
2L for 1athce.
Then Vxell,o 9ad (a0 |x- Fother, gdla® € LR
?@—o/[‘, The g‘n’.rs\: Fart 1S S‘IZ(QJ'S)f\uCWwaIA ac ﬂd(a,b)l O andk |-
ey A be the lesst clevent v U (a® - L(a,)NN.

( waau'pf W"‘d}

Theny, A= o0 dov bor come vV NEZ. Now, vte dre  gquotienk -
ok Yooem @A write  a- dqrc O4rdd
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g% \:CG-,B as v<d . Howexex, ¢ = a.—@.u-t‘ov)q/

__;)(:; D
= Ala
Ao Mo, alb, od  galowld , A-gd(abd
3
= o £quilo) = 4B

M o WOM note  that Sd[alb\ = mip ( L*(a,b\\

%- Foc a,vEZ Lla,s) contains CKﬂlfbj the '“”MPI”'S of
SLAL&,YD-

Pok Lot G- { x-ged () : %2} . hs WlLlb), 9ch(ab) ¥,
XE G s qELLaD and L isdosed veder mobtipleaton,
G C* -

Thaeho, G -x.

V& pEZ & said Whe a prme qumber pZ2 and
the ox\l:j positive divisors £ p ae I and p tkeo)f-

Tres  [Eudds Lo
T \abpEZ st pois prme - plab —(pla Vv »lb)

Pod- Eiter 4d@p-p o 9ed(ap)-1.
T F gd (4P bhen pla-
lf'jul (Q,P);\ , Quy st ucu:\q?:«\ = b:=uvaeb +Vf19
> plb

Theo . lgenerdizakion  of Eucids Lemmal

- \}a.,&u-",fln \?GZ S't' Pls P"'ma, (P‘O«[al'--(ln\ - ai« P\a;
[Poved 'y indudion)
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‘“_‘”'/9' (Fuodormnendel  Tneorem of Ar n’dmr\zhc:]
For & aEZ [ a22 4hen 3 unique (p, -, p.4, 40
sudn Yk P<Lpy o ?ﬂm, Audl,"',dfézf, and

- nd
O'—Pl PB".-. FbAb-

'Prty&' We al.rea&d caw earler Yk oo o)rima fackrzahon esichs for
- any wrber (s an exercise in 55«90} Indwckion )
Pol of um’iueﬂ%e:
o 2 ke the smausk posbie nfagr with boo dishick

Pn’m M\Zﬂﬁoﬂé
2= pope Qe Loth eplien)
Let Plé < P
Q[{lé Sq/n

ve. wminimel;
We haye Yhat W{PtJ”)P‘"} ¥ W%:;%& (D tpmz %

V\M-O-ﬂ-, assvme Pn > (; , 1SS0
Howexer, F"‘\qz‘o\»"'c‘],ﬂ = Fm\al; for come i W s o condtedichign

as {’r")q.i\- =

Now, suppose o= ?D(" ord b=TT EBP.

? ?r\'f"lc
kOI&Z{ ﬁlruhf)éj mﬂéj o(P or @P e Pgb{{jw)
Ten alb s eqyivalont o olp €8, foc each P

. min{o(?,ﬁ‘;'s |
Selody, gea(a® = T p ()

2—7’“'"'5 Dlé:&m s ek prochicad , owever, at
Priee izphon S nob Phgien-
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Qirlar X0 common  Avisocs, wa  can alx0 Wk sbout
Cowon mu\‘c'\Q\es

D_@Q/' leX ob be non-em. e lepsy comMmon mu\k‘w \Un(a,‘CD
16 ¥ omeNest Common ?osik'\\jg/ mo\hg\p, of & and b

This is well-dofined a~ ol is oo common multigle.
Similr ko e gcd, e - TT T“? ad b~ 1T P@f/
ppme [ f

TY -Prﬂﬂx {D(? ) g;‘&
P rrl'wz.

lem Logb) =
'\\M M s o- cc:rtﬁ-eLLua,r\c,e,J
qed (0,2 « lon(ab) = [ab)

The, ahoe aLsoPrO\!fA&&onmlﬁj;Mn b caevlade the lem
ohidh i mere  ecient fhan  prime fockociaahon
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Dﬁ We Sax two nombee  ove QOVBrue;\)”C with (@596(}7 W “modolus’
m o write az=b (mod @) # m\a-b-

We \632\003&3 CONSY m>D.
wae, o= (mad ©) i#f o-b >

0d  azb(pd m) <« p=b(rmed Iml)

Cﬁ]oir:j bade 40 Fhe quotent- remandar fruprerm, Midte trat o ok b g coyrUent
itF H”-L\j leave /ﬂﬂL same rpmoirder with m . (\;xlhﬂ)

Ts enables us to QOJWdenZ into m“egt)}\/almq classed' baged on
Mo remainder Hw;r leave, ot m.

Modulay Pvr(Uer\dj[c,l
Fix somg.  modwlve m>O-
let @ b He guwlene dass contaimr\ﬂ ™.
4 - {vez: m|b-ak
let 2, = {B,7,... &},
We debing modular  gadibon b 7+t b - &
This 5 well-defingd as for any %ET and b, x+yET+h
(G-7 ~5:-7) & asb=aw)
Note Hat rwdolor addition s commutative, s5Sociahie , 00d
is  cowed uUndor addiive inverses. CJLBE Like rgﬂular addibon)
(st hay an odditive  idenbhy)

We dafne medule molbiplicabon by = -B - 56
Chede b lus 1 smi[ar(j i | -ddfined..
Note ot medier mu\h's?ucaﬁ@n s commutakive, assodadive,
end hax 0 idenbby (7). (jost Tike regulor mulkylishin)
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We ok ahse nodhon gnd cefer v q CZ, by iks wnespandifg
volve in Z2

aCZ, ‘2 o mubplicatye invesse iff a s co-prime  to M-

T

ﬂw\ﬁﬂ,m\) =\ & QU,\/ wrmv=-) <& Vv 7.7 =

So for a Primy modulve ), odh elaments except O have o muH:(Ph’(/ahve

inverse, .

e Chinese Remaindgr  Theoresm:

SURQSL we  lhove anéN and r;séﬂ\lo cuch that <a and
a<p.Poes tue extt gn NEN, suh thek

n=tlmed D ad n= g (mod b) ?
We may ogssume < lem (a,bh).

A gmilas queshan is: what we ol pairs (re) sudn that sudh  an

n oxiske!
We can consider this ae a maF J"rom Zlm(a)b) bo Z.x Z,

where  x — (xmod 3, x mad B)
For whidh ob 15 every  pair eoched 7
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Tna (Chinese Remand”  Theorem)
[2 5(.&(0&,\:3 =1, Mwn s, Yue is a Ufuq/ue sdwhipn
(rodwlo ab) 40 the sjstem
x=¢ (mod &) gt Y= s (med B

Prooh Poof- oF exstence oF x:
— let vs sove for (659)- (0D ond (e, = (1,0)
du~y  qutblv=|
Then fet ol= l-ausbv  and B [—hy-av
Note that o ond ﬁ are  solubions o e ebove-
Now, gen ey (69, Xeefs 15 o sdubion.
(x=byrsaos i o dvhn Jo () whee avbv=))
Proa’[l’ of uru'al/uene,ss:
w\o%uae Can Rssumg Lo Ol bl (Nhﬁ%
There are ab such Pairs (re)-
Thee are 00y 6b valwer of x (mod ob)
= P eadh x s & solhen for Ok most gre (0,9,
we pwe o lo%bn bekweon Ao 'I'WD GLnJ ne pax'r
(r,s) has oo pvhions .
sk wn%aa[uﬂﬂle of te fak W{Zq,\-,lza_\-‘zbﬂ

\)Du N ’st r@ﬂw* a;u& xéZ&b ds o PGJ'(
(D E 2,x2Z,.
:::: pu (and Hhis mpnw&ak‘vn is \oijac)u‘m\

We can tagn mn'lj do arthmeht in Z using arithmehe
N Z, ond Z,: Mltin ad mubplighon in Za  are jut
Paj(wise, aMJHm W NWH'IP\AUJJ'IOD In me ZL!

(Wohy?)
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Prod:

do @ Consequence . eNen @AMy /muLhPh'qui\le inNersg & dUe
pst coordinate- wWise  Inverses |,

(lﬁ ﬂ"ﬂj ex{e't-)
Twe x hay o rwlkiplicotve jnverse wviodolo &b i it hes
verses modlo @ and b-

[Generplized Oninese Remainder  Thoorem]
SUPYDQ M=qQ,d, A&, Wwhee gc&(a;,aﬂ = V;#J’-
For any (c, %) whe D<o jthere e a ””"L”e solution
in [D,m for the ﬂjskU”'
X = ¢ (mod gy L 7=1,2,-,p

We gshall vse (weak) sndughorn v dhgw exiskence.
Base cose - n=| dw\ﬂ holds -
Idudkien. For ol k21, iF every system of k wﬂﬁﬂJeﬂCﬂ«S
Lovth anm'se coprime modvli hae a colvhn, then 0 dowe
e cyskem  of kil Uencgs -
Given Zgy--ﬂ,&k,&m,f.,--io:?,\’UJ 1ot s be a solvkon of
(a,,---Ja,‘,r”.--)rk), leX a-ae, e, Noe that 3&(&,0.“,)-_ 1.
Then He given S‘l:fsi’em I8 e;tuivalﬂn:l’ 4o
X=s (moA OL) and x = (el ('“OA ﬂz-tl)
We can vse 4he (hinete Remainder Theorem o ﬁd'a solufion
4o s Sl.ls‘l'-&m oF (hoo) corgrue,nces.
Thie vaes pxiskance .
Unigueness can loe Prnvegl aimilar 40 it normel Chinese
Rerrainder Thaorem -
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2%
For come m™, Z):-. dEJlO’COS the ek DQ/ elements in Zm Hut
Vove mulkiplicative  inverses
= ZzX. {a€z, - Av€z ok t - {4 Z..: ch(a,M-_IB
Sudh  an clement i calld a4 vnit of Z,,
For &)‘wﬂ?\ﬂ., « L < X
z, - 05, Z,- (3%, Z,° 11,3561

How b\(j s Zn
I m s prine, Y ohae m-l elemgnts
\+ m-.]f’z (where P i Ynmz,')l & will condain G-M elemonk 'H'\L—L'
are. ot dﬂis\'\a\a \03 F’ wthh % Fz-p in humber.
n fad, F m—-Fk, thon thee are piopHl m(l-f%) Unik .

Wwhat i m- P-A' ...pf“? (whoe Piseosy P o2 prime ond Pi ;tfj(fvr‘a:':ﬁ

By the Chive Revaider Traorem, unike b o form
(6, -, where each € is inverible produlo  pd:

L Thery are Pfi"(l',%) sudh elored
Thos, the iz rwmber of ke in Z, %
T #0-8 - ~(-5) - (-5
Def For m= Pdu"'" Fr%" where aoch Pi is pame ard R for e
define Yz ﬁund’l'on (P,Caud Eulers Tﬂhﬂﬂf Funo"l'm, bj

()= m( l—lP-) ... (I_-l%
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The. cordinality o Z, s qen by P(m)
Ex. Powe ok % Sd(a,\& =\, cpiab\ =p(e) o) .

87%00:\ o funckion 1% known gs o mu\,heh'c,al:i\g Lunchion,
Soe._propehe of Zpy
EZm
e B a€EZNZ., Men FuzD st au-D.
This imf\je,s ﬂal(a,m) >1.
) x FEZ
. Con\lexséﬂ,‘(l & EZy | thon Yu+D av+0-
(If— fore doss exit a VD svch et au-0, Hlan)

U= a:—laU = d‘o =0

o It ocz” the a'€Z (g U iopsa)
¢ 0,bezr => obc 2z (Cloed under mulhph'mi‘lbrh
(a\o\(li'a") ]
8 For oach aEZE , 0Zm- {ab:bCZa S = Z).
= Sing 2 is doted onder vulhplicahin, a-2 € 7.7
Srilasly, € 2Zn CZa => Z3 <o Z
= Z) -aZ;

Mogwlar Exponef\*l‘aﬁar\
For 2CZm ond FEN, we deling
@ = a-a--o
o Vres
We con oloo dde f as a'za gd VI, d*: a- !
We con oko ddine it using integer eponendiahen o
@ mod ' = @4 mod m)
R Zn ,we can e)geg.n\ bas b acz as o=\ and

at. Y foe AeN.
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We hae o8.ad=a® in Z, 6 well.

A\w@,dnmwm’c take & moddo o, we can take  vedulo
Som&i% elee.

:@. [Eoler's Tohent Theoem)
For all oCZh, o7 =T,

Proch Fix any w>l ard a€Z,)
Leb Zp = §x,, ) xa} whee N zplm)
Leb Lo %, % and W= (@x) - (axe).
Ao a2, - 2y, U:=W
= .7
= o7

=

Gordlarj. For alLZ,, acP(mH _a .

Cadoy  [formats Little Thesen]
For pame P ad & nok a mullfe of p, & T

Ndz the plm) need ok be the smallat ideger Kk such that
- T.

Gydic  strche of Zg

|F? s a?dm,ﬂ\a\ o exis{salﬂsud-‘ﬂwf e\/ayelemni'

Ta) Zf" is of Hhe ‘FOrm g‘ ﬂ%fxgep involes gome resvts hm ge-p
This is In Semrali'wefpr Hwyso we'ﬁlonbt.‘"ﬁl”h'thw'ar
pE 5\,2,43 U1 Piﬁ?j: p is anoﬂpw,jem Inkarested raaders canfind Some P@&,

https://kconrad.math.uconn.edu/blurbs/grouptheory/cyclicmodp.pdf
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https://kconrad.math.uconn.edu/blurbs/grouptheory/cyclicmodp.pdf

h a Q o cald o Sermmior of ZF (or a Pn‘«ﬁ’n’va oot of p)

= There is o "COP\j“ ot Z‘,_L on Z;-
(Ne. can 1akel 8‘4412;: b\j kezp-l in%‘é.ﬂw\

wwl\'i?ljwhbn in ZF s ca[/ui\ﬂLMi' to pddiign in Zf_,.

GI'Nen xéZ; ond a.suwp}o( aor_r ZI:, we on dghy He
di%ue’re.\(g Fx ot 8 o e kb ocuh that g“z_x.

Relvm o Mojular _Exponﬂn}l'a)—fon:
Plnoogn we dofie o for 6 €2% ond AEZ, e gt w
wll  restrict gprelves 4o AEZ coimy -

(cgd (rod cp(w)) => D.C-_a.d)

Now soy we werd do fid the & o of some elemond in Z\.

Given »* and €, hd x.

L we hawe some d sb ed= | (mad cpl) then (x-%-
(‘% qca( e, plr) = 1)

Cuks's Tohent funchon is incrUL'Ulj vk in C,o-l(')ula}irg expmmi’a

Ej. 7° in le'
el) =12 .
55°. 32, @V .(D - 1.

Kazlw\.a}d vsig
Extendad Eychidean A‘lamﬂm
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SuRose m=pq withh 30:\.(?,11):\ o a.t——%(x,\Q\a\j Chirege R-T-.

I xEZF and L;GZ; , then

cp(m) cp(e) cpls)

(P cel%\ CP(P\ Y @)
)
(ﬂ& a.KP&C:*Bo{)

I x€Z5 and y=0 , then a”" — (7,9).
t O.CP(M*‘ is 5’5\\\ o -
When pq ae prme, thete and a=0 cowr all cases.

So a@(m)

= £ mis OLF\’DADJ of dshnck anes e for ol QCZ
kip(mj*l

* ¥ adhlept=1, 3 4 st o -a (d:=¢'in crcmﬁ

E-q- does

TSI/S exist in 23:5

-
-

Ao l3) = 20 and  geA(320):1, 3¢ Z,,-
(3" =)

—@ =1

= 15

= 15

2 (Nde Yet B ¢ 2X)

Ne can b@UUﬁH caledate exgonenh Using b\rwg exra\g\hd'lbn-

5
CHs] Q\]a take a&vafﬁa.aa o the (01"‘421
— 4 -2
15) 2717 = rzrresenfﬂhm of 15
— —y T2 — —
5 - 15-.16% I6: 2
Al‘cema}lveka Zs, 2 Z, x 2,
15 (5, )
B s (5,5 - (05) «—y 27
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Docs T8 exist in 24,7
— 77 deer not exit in  Z,,

Howower, @ = T . S st says Hat ne pypry edement
o ey ey
% — (5,T) has @ squere oot
’%VLMLBJEZ)
= ﬁ, grﬁ

So when do " @obs exigk?

et ps redrit guseves o e<2 .

&:Luafl 6 o nverkble n 2. Jor mZ2 o 2\47("") Joc m>2L.

(The 15 more doV'DU’iJj Seen gs &= (=) and a3-Q ~E9rm>2>

Po seme clemonts |igne rfw\hf\g >quare mobmu\ﬂe,\gn@h have
ho squefe roobs

Quaa\rah‘c residues ar dements in Z, of the form ¢

(We @dAeqyaﬂax wal dofie it w0 Zn, bt we shall mainly stvaat Z’;\

Squeces in Zp

Lekﬂbb &SWaerﬂ Z;

E‘LN)’{Z,M dewente | gzg" . f"*‘are, quadahic resrglues -
(N\«a no ether elements?)

Let vs caldl s subser of Z:; QR;‘

An obvigus q/mhon o ok is: gien (z,p), con we eﬁﬁuwﬂd check
€ 2CBRS?
A raive Uenibld) way i o £ & waa}fpf and  check ¥ the
discreke 10% 1< eVen.

Numbers



The mekod 6 terrible  becowce I;“'&J"a the discrete \Dﬂ&%dg}\ﬂg
for Vg n is prodemadic-

2 _

A far more emb'vﬁwaa o P s £z 7 T
l‘(z Z; 2% W Zrl/?’ _ F(«r—lj‘(’\ —/l
Ic a +l, ?—I/z ) 8?% ‘——.
Z—-g‘k )«ann Z = g + |

What a gll the gquare ooy of X i Z;'?
| 7.

x"—,/\ = (x.ﬁ)(x—_ﬂ =0 & X4l =0 or X-| . D
(b&._u_,se x s 0 Z‘;‘)

<’—-> X:Tor K:j

== 4 (52;—|>1= and 3‘97-' 1, g;fl-—:l for any

Simi\-w\aJ e square rogts ol & are o“lal Ta

[n ZFX, prove Yk (Cf)l/e has exavhg gw\(e, F'D valver-
quum, Reolz 1n Q(@’;

Cah clement in QR? humdbal fuwo Square rools in Z{-
How many square reofs are in QR ?
Unsm‘;ds‘mﬁka; Ahus Amvh on P
W T GRS, ther xEQRS = -xC R} -
TR i P2 i elen (w TT- gf%')
= I P55 o), enh dement in QF} e ] vrigye quar wd-
(Consilar B
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P

I fack, # P72 s o, IZ e st 27 e QR
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Digression 1

06 September 2020 19:43
@H‘umq

K we car\'l' Count u') {‘7 1@(32_ numperg ‘Fa&l',m an
quicdly add,rrwllifl;j,,hv(délexFanﬂdm}e ad  even fid qed for
|

Heom!
(Wtj @n be mnfvlzal fe n-bit pmbers ik or o skeps)
For come 'm;HUM however we do not Kpgw al(ﬂarfﬂm
are  puch «[m,{ﬁr ban 2% o 2.%.
In —ﬁnl;) we loebeve that ng fpeiter alﬂonl’hn,{, even gxisk for comp

P'OHUM ' joot @ belef.

Ths dificolly & the hacic for mod modam Uap%ugwa?%
Cr\a‘y\;oa{a‘ﬁ\d n Z:,,

Def. A hﬂfdoor one -way FUMUWJ?JF\ % 0 bi‘(coh'or\ that™ is eazg/
R comfu{;g but had” o invert: bk # Yy haye some (secred
inPormghon (tra.l?door) , 't becomes esy to iovert-

We discus ‘le Sugh -Fur\dnbnr,- Bo’fh Use a prLOAulus m:PtL

‘Fb( L;fac Fn'm,_-s F,Cl ond con %ﬂlﬂ be invecked ir’ we Know
P ond q Lusinﬂ CRT) -

Rabin's Fonchon !

This i besed on Sqvere oot> in @R’;

¢ L;-I 3 add, 51/uaring e Q) ?ermulrabm Dpz M “ 0.1&0 U.Ag
4o invert-

DeﬂmL Ra)oinm (O: *in @R:, where m—.ﬁ ﬁD‘( 10.!3@ Fn’m
P-9 - ¢ Pq =3 Cvod 4) , then  this funchon is & Pennul’ai’lbn
tat  can wily be inverted if we know (p,qj.
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Digression 2

06 September 2020 20:08

(As X > U_af)rb') = (af%\, \017:>
We wry'whlrp, Yt Rabin, & o ong,u,ma ‘Fmd’l\an'
RS'\ Funthign

Define RSA,.. (- %% in m whae m-p fafrla.gz
pimes P, and gcd(esplm)) =1
A Cam{no?\,lﬁ Uéﬂaj version frixe,g e=3.

Rsa me i5 O Pexmuj:al’l'm that has Inyerse RSAMA whire
A=e'in  Zymy -

(b;j (RT, a» m—.P(L)
W is aleo fws o Eraploor fonchion o nang A mokeb frivial
o invert-

We Lar:jedvm M QSA,M is O me'mag- Hmd‘lm
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