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Let den be Square free, K= GUIS, cx.-iﬁl, /31 mol 4
and ()= Z[&) . 42 )= 1med Y

Yesktrdny i Showed 0 € KNZ . W Wald now [KE o Show KNZ <O
which i tucn Shows U= kN7 .

_LL&""L'-_ ley Pe @, Tho et (V) € @QLK] he the _fl_oniL fuynominl 0f
Smalest Iyree with P(B)zo. Then PeZ iff pNeZ I,

QTMS;’ Lemmg Cap,oofc AN € 2x] St 7(J(w4/{,zsz/ of A) ’/fl Thoy AlY)
§ Seducihle o ZUXD A AN s imveduatble o BT

Theowm= KNZ ¢ U .

Isgdomt: Lex x+97 € KNZ. Th (T-0)\T-0907)) € ZIT]
ol $o Since (T-Otrz))(Ta-(-9)) = T5= 27K + (X*-d4*) | we hare
2Xed and x*-ly?e Y. lusHy 1KEY - imples eithar X€Z or
A = x,/Z with X' ¢ Z tml o()J We H\II/YV I'\Wb fwo Ccuses o Lover Snid 1hért
are tus /70f5/(61‘/,'f/// For X. Wt Fiest 5““056 J i) Mol Y and  Yhw NTS XeZ
td Yel, W ton Syqose d 2 lmd U and UTS et Neg om) JEZ of
X=X with x'e¥ odd an) Y=Y% with e’ 0d) .

Noke- AN of Wase ideas ane vty impor yaar Fo how primes spik in Pings .

f(,OfOHaJ(d_'_ U?'/ Z[X%llj WW PC‘\ I‘S. +l;(, maﬂ['c M,‘m'M/ll pa/jnvl’h‘ol df & WI”\

U efFiGints . Se PN -_-.{XZ-J, %) mol 4
j [ r / P ) x&__x* L&‘—,JE',‘,JL{ :

Chain: We thim Uiy = 20440 ~ 2 AL
= AT MM {43\*\“ fo @\ﬂ
Whne 4 %5 Come grime, in 2 .
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_I_déf‘__". v 0/4(9 z @“%?'(HV WM ‘i(ne M["\] 1S the Ceduckon
0f the Minimal fol]nohia\ (%) modul 1. ks we Saw, Hert are /
o Cases « OV TF JELnal i, PON= X4 @Q)TF Izt mld, =y s#'5

U/t hawt M“OH‘! 3 poss ;Qifih'dj for the fuhirizatian OF fy&) Coffa(am)th’,

| v e behavior of 1 in €. They o e
ehuiop of 4 | Factn zarion of F0X) in fFy(x3 &}%mﬁ’bw\ Usss ot D400

{ Inor Liredus ole l@m//c///c @ﬂwm‘ﬂ | ﬂ:gl: a Fioikt Foll it ﬂlé/zfﬂ{
ot two distiot Fachiry , (X-2)(X-b) Fo X g 2 fiolut tiyy of two FdllS
JF v P # - 7 = |

Ew_\e\(,: ConSidur Z/[‘]/RZ/[:‘] ; Z/[‘%ZM, ‘7/[;/22/71‘7 .

fer, 4=~ omd So d 31md U . Thehre PO = =i = x211.
Thn for 2505203 223 gud Sie P(X) 20 in [FslX] pay
S ((rtlueble : @y Our  dbgyt, C/w/'/—/ Fhee implics 3 is 1nest and
ZZ'%?/ZI] '-’;;ﬂg]% F&/ ZM/IZ/[;], 7 =5 Ouj we Cons/der /7///
o 50, We bave ()= {  g18l =2, [(20=520m0/5 p(3)=10Z0ns
PLY) = 17 22 pp) 5, S° pLx) = (X-2)(X-5) whene & s,n/f} m 2]
e hive FK) T Ha b, Lasty, e T e lue

4:2, Thge plolz 1, p(t)z0 il S 4(/9//7(}'/:((,,}"' P hich

20HpLT = PGy sud implpng 2 (amibes i 20
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Que’sh‘on-. Can WL fe,nmliu the 1dea p= | mod Y :H there elisks Some XeZ/ S.t.
" 12X *mid P b 4 Conylugnce- cond ton on P for whins that ExisK some

16 2 SitiE o = Y2 mol p 7 That W, (un we JOntalite te idtas n L] ko ALY
Lt meag gut fout WL njeed Can gnd He N2y oF +hs GEnera b2 Gfon

“{ § (iS4 bo What 0§ Hpown  us g wonldlatbc [ccifroc L WU Youon 0N HS

Movy¢ 'M =

Q&iNHOhx We Say XeC S an f_(‘//&éﬂﬂo?- lunber Wwhen X /S a roof of a4 /’oymm.'a/ with fating|

Lothbiccents. Then wn adlgebrac e (S an alybraic pambes tHar s He [oot of

A Monic folynonial We tun wete 2 tfo dtavke He ring oF alyLbra'c  intgLrs
O R to Jeake He fig of pizbrwic tumsers.

L&P?/?ﬂ .

QUTY is o subbield) of € Mor de 2.

000f: This clims that QLA is a subsct of € ond that it is a Pigf) , Tt is
ff?Ym()r'ulelj obv.igus  that QUIT] 1S o 8uabset of €. Then Ha Unim Hhat [+ 15 2 p/é//
Can be broltay to: i+ is a ring and all nonzaw dlowats bare ctn Mzese, Ts Show it
5 & /*"'2‘// wr bust Show + 1S close ) 4/);/5/ Q)i Fon a/f/ mal F¢ /o cetfoon pm() [;//5/ Lontu/ns
L, 0 0, und ad)itve inuses. Th, exsine of 1, 0,00) dfitive mvtises /S il

a0 S+ 15 Llojure undes atdd tion, what May be (85 clgar i Paltplearon i han

(et bi7)(cterT) = (L + béc)) +lue v be)iT € @[f(ﬂ, 055 thes i¥. 4 rieg . To Shoy

’L/’?IS DI /,'5/4{ hWe. PleStH Shows 4’(/»@/;, Ron 2ev Efemet F Aﬂf an' I1nerse (-/‘ﬂHS/‘L/Z/" Qa+bid w,
| 5 A $sas i A bild v AT o, =
we tn Shou mbﬂé@[ﬁj° ongE arbly A-bJ7 Py whet 25-b%) to0 o/

ThattM Lot Je 2 be SYuare free and /0 1. Thn #he rag of Rlgebra'c intgers /n QL] s
N ZLg] ip 51 my 1L Z['tgj f /3,,,0/4.

Praof. We Fust NT¢ Z017) au) Z["zg] are (NS, The ¢aSe of L] Shoull de clear From the

e Above I mmy For ZZ[ /(52[7] Fhs-dp=ttam W NSt Show CloSure wndtr ced) ' Fron an) Klal Fif | cata,

as well as (Ul‘f”f’.ﬂf‘?énf of o, k; [/A() a()(/r/'."é M yef . /‘4// 0f M‘f(’ AYZ C.'-//f{/‘ EXceyrf /D"-“

Closuct o F maltylcntion we have (“3(|¢g»(2,w(fgﬂ)): X2 t (42 fxu)('_f_,ﬂ)km«/('ﬁ)z Thi
X2 1 (42 *X‘t/)(/g)éz/_[{%?] Qo Ull /(/\,Ti /$ yw["-,!")"c é//ﬂ;] Re V// 4= | nd 21 a:y‘ fo
’dg Kt f,c'/‘«foﬂ;c e Thon (/.f___)b - 14250 +d : }.; 217 4 4K K')r ”(S /), L ( ‘
e Wj/w both (indS. w2 . L s AR I
DAL, BT T g Y et N 0 2101 vk by ve o) by g

NGl ottty Sy, S 8 HTE 2I4G] w clin (X~(ars)(A-(a-b) € 2] 5

/h«//‘[_ V4 fA

| | SiPiapity, L)z ) et S b
i T 7, ¥ - I, WL consifie ¢ ,,
(X {[{ f }){' 2 J)(y ((d tb (’ 2 )) gZ/[[J/ ( //44)1,}?} f’/»,f :'j Mon'¢ (un(f," .n}_”/f’/' 60;/5-7(;67;]2/[ ”-(7] J,’J {3
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D Eeelior i the canrse, we Saw Hhat Z(c] is a YFD . We M Y ask Yor Coah Primg
Pé Z, how Joes P Facf(y,/* n ZC(:{{

w Sun of S LuareS  theogm Abve oS 4 nic wdd o Cludiry
\\’ ) J} 5 | | A r /
| { (A ;\ el ds ’ = ;!f_-}{', ) 1y f ’ v |
A ‘ L.\ \ } 4 ) | \ ’ { )( ) / ) l{/‘}l{’?w- X J (/ Y /1 } } : L// p (€ / /( [ P ) / g
| vy
., ';
/ / s I ; l
é/{Z( Z L(//\ f(‘f . [ ’ 1 ¢)£// /JA,{)& P A [)/\’\/HC P Cz [{ } ‘_)L’, f(/ ) .

— This Aoy EXamp/e JIWJ [§¢ fo o nore geoneay efintin
QQ(‘\\““

Definkion.  £00"0e and 4 UFD R, we Suy f:
() Comities if P tan be expresse) in repents) Factors (uf b assoviarcness] iy R
@) SpL+s  if P ois por princ oad Spits inpr listing/ Facters in R
Bl S inery (F Pt mains Prime in K.

=, Exaﬂ//tj Since 3'—.‘.3/70(/‘/, we Say 305 et in ZLi] . Sinee 73/””% i

9«7 O SPLH S 24 T fust, i+ (S ary p see: 5 = (2-3)(2rx) .
La#{y, Jerhaps Noavd (o o Sce S that 2 B fumties /a Z[i], Th
Z = -c(t#)® And = U5 o N Zle]

-
- I

-[0’(50{ '-v To See Ukt thir Comer f/um, (onsScdtr X #| ¢ ZIr]  w Wl then See the behavior of P )n
2T mivors that of yit| (wed P)

Cam. L:¢) cusc K2 .1l me have Fhafb X2 H| Mod 2 = (_k’H)Z mod 1 :

s - ST S ;')U’l
Spht ws€ = TF P=zimd §, thon WC How thare EXIE ¢oAe o St a“=-[ Mo p
4 W then have Xipl = (X+a)( X - &) mod P whoet. ¢ 3 -& pal P

f/?fﬁf LBC 5 T f =3r0d Y Fha -l S not SGtare mod P Lfmé) ¢S e 1 haS 710 [20H]

Modalo p, Simde (P11 has digrec T thi impte its  iitheible i GoIX]

—) ﬂ\uj Whatt W MalI, S}MI],’V\J, hure s Clhe ther = or-nok: =1
Thom Al uins wl\} W (NS e pring) modulo U n Z/["]

S o 5‘?4//:/% modulo /1 This

(}@nm\;z;g_-. SuPfose we wuaked Fo (@nérﬂ(i% this Concept +o ZLT) for de 2
we Shoul  Cconsider (1) conditions (yhaw d 2 Y2 (rod )

(2) II‘ Z/[JTJ !.S /;/’6/5/1 A !'/FD/ (’;) ]f ZIWJ l"‘\ o Wl L//U“,//} ,',/y- : .

TN Wy Suy ZIA) s wll behal when i+ is the Subrnf of R[] Consisthg of all

Alebeul OHIUS With Q71
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.. : ni,nz VA Z
® Thowm: gy all ol ntegere mn s.t. gdlmnl=(, (’2’, M/z,—”—g’) s
(A 4 ' ) ‘
&g T aul Jistut (nnl qive pise 4, bickime PPTS
Y“OOS' I (/L/ ng2l Y ',) | P f 4 151 Sm?
. u)“ heed Yo Show o ek "'tmj/\: (1] (”—Z—”/rm/ ”-';1’) 1S O thagyrton teple,
7 ne -l e fpmt | , . 5 | '
L (7 mn 7//) s privdice and B te par (r0) un4ul
{ (ot 2 . (
| Notie (uz) Fa)e L ey Fltntay) - LA T TR g

] | 4 e 4 — 2

) . (&’)g

v i Z .
) Hew we are 10("%, mn) = el (m, ”zizﬂz) 90" ”if_’?z) - 1

Firg t (d( ehan /‘?ﬂ) MER L Ry R 1 : .

| 7 M n_t :
“W : ﬂn, : Ly / [ R )70)( L ,“) e VOV S‘prggc ﬂc](b/[”-—;—mz M} %,
A :;._? -’ 8 )

ks j) i Then ﬂ "Lf‘ mflies N%-m?

' S 2, Z: ’;" [ N
e R z 1K or nt-p ,]/( o Somy
- WE MRt haye Hhat 1In* aad e Jim inpier 4

Must be Lhy 7 ?
‘ & 4 (e Yhat j,f(t)(/”f/l")")

\(nt-nt
fd(" A
1

Z \
m-. T}m '6/4 e

ol t ) I, we have j/”zf"lz ﬂl%;ﬁz
Ol | "Lttty '

mL

(3) Sf U"S 'ILA’{/ U |
/?( ( 1*’ WAl g@”(/ NM /U.W (ﬂ/é/ L\/\M‘U\’\ :]K(VC [iSe :LO H\{, 941’7(/ FFTS

-

[ w, woull bt Hhat (bf_'l‘-i Al b‘ml) ,(n";ﬂl hntm’

/o et e 7, Fm/ W thes U8
n- : Z 2
r1 2 ”/ld l/)’b' 00}/((, é) "ﬂz = b"-al R ﬂ:*hz ”: m: P, MR
o Z e At o UM gl IR ot
A =" Tha o€ | ; | : TR
W/ l,(/u/ we l/’//j M.(fun(, él/b/l‘/‘/] U

fé’f /‘fﬁd«:/ 4’/]({5 L( s ’7 3 éjjf’:y
. N==n ' | 2 ’

-

S g?,a‘* b2 vat  pl-pt ptppy
; 7
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=) quQoSc W Wwunkd t Find in%(jml Solutiong o Xszz= 2ix The S0 /abons
(X/.‘f,%} ary. Called Ft{ﬂ;qzormn Twa/c’S.

= W Concern  Qurselves with +he Number of Solutions ITn generst( the pumber
0f Solutions s not Jflicatl 1o %z &/ﬂfS/f% L €t Here 11 no Solution
or }n/:{n{}d/!, Mcmy, . .

D Yok - Slridly Steaking, F we alpy Ar Xyel thoe are nfaely
- ol

harg (. top. OF P fun (0,8 2) 18 we hisegard th
tevial Colypon then e abgve holls

T [ Se2 th/ et gy i/)/:‘n;;,&(% /4/,,,% Py th f/’a\f cnsler Hhe EXam It

Nokice. 37 #Y = Qblb: 25 - 52 Thaehwe, tay (34,5 is o (14, tey .

’ 1 Y, né ¢ A Z - o f ‘ / . 2 <
Duk fin Sine 3ot p(tpyt) 252, 3:2)% (-2) = (52)% amy

© S (6T 00 k do a yh ter e tn onbme b malisy by St

1 We fee by the Solgron (3K, 4K, 5k)
' Hhre arc in fin

/

as o Famly e o] thon B insia) 45 K
e o SJovnt Fam/livr of Feth. trip. .

= Todo So, wu defne a prinye Pythagorean trigle o be Hhe 3-tuyle (14 2)

Sk Jddlyy)=9d(x, 2) =9y 2) =1 14, /s WJ; Rrerte

0" nelaf ‘/z{g plrme

Examle:  the 3-tuple ( S5 i a pemrve (yth. +rp. (PPT) because 4cd(3Y) =]

Ard]-2:C:) %= . = | I i P
7’/ - /3) 75)( l)/ﬁ/ . 1. , Hﬁwﬁ%/‘/ 7”76 )’h’{'/é Wt Du, | [6,8,(0)
omie Jull6,9)= 22 gedlbyuol = §ed(810) 31 Thyy 4

:: /& ’“(/ ”['f"'nOﬂt'/ﬂ”’ /ﬂ/f///ﬂ }//{-(Un (?/ }/\,f‘ r/,/n/‘/ {"'/ ,‘\/.{/ J.‘/’
vin. J17<J

= The dhoe Ol Can So s a hewrss §r n, folowing

- F0 Mg eyl ases fom 2 ungue ppr
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T_\wmm-.

Phthaqoccan Y01 consist of dsjont infiute Bmiter Which 4r ow.nf
O Scaling a ppT.

T v Wi cons:ead 0TS our gy |
ol 9757 Uity beones (an we A0 or g/m;;%

=) FICS’r OBCGIVM:O(\'- ,f Iy/ S a PFT M Z s ﬁ//

Dot - L U2 o M7, dha (247227 g Jd (1) = Jd(n,2) - yedly, ) =1

T how, Wl Yhay W For ) Nned, ntz 0.1 (niu) Thicthirt,
X" HT modulg L{ We haw X*+y! ¢ 3 0, / ¢§

7 we cond el

fow ;,f the Sake OF Contpudition
Mose € owen e, 1t 7 en N, thaw X492 = 2%z 0 (mdy). Howguer

(¢ ty! 2 0 (Mol y] rM(’,n(S X= 200y a4/ Ytz o(Mqu or thul X 4/ “e

J
Vn TE XK e, fhon XL o e gy ontelicking. e ) @
ConSteuny we haut [

Jup

= Second 0bservption.

One oF Y &3S ol aad He obhur is evy,
Efoof: This simply fallows fom the fucks Hhat (@) - OOIJ/ Cotn)* = evtn

old + 0] - ey, und 000+ cren - odl. T/l{néﬁfé the onls [SSiolly ¢
(> +9% =odd is for one of x &Y v be od) arl Ha Ober e .

——

= Thii obswuatin- 4 fenatn for x4, 2

froot. Sujose UL 0G Fhat S o, Thn wike AH¥9=2b s yie 25 xR o (2-y)(7 2ky|
Let qud(2-v,2k0) 2 So Fhat 9128, KX uhih ingley f12-8 42 H0)= 22 gl
J| E#1-(2-0)= 2%, Hollorer, Luith 2 04 ”mj S(/”(,,: 21X =zl PRy A
] camat be e W\wn qly,2 FE 219y ?) =) ik inglics 1-\.

g » e L L nt-nt
Now ik Z-x=m? m) By 1N, Fhtn N 1 | EIRE SN S ST (8 G B .
hirt N0 are otl il /(«"( hH - / .

o % &

ZL"ﬂ +evin = b
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Fromle - Supose We Winkd o find 4l A€2Z,, for whih Y=k dor ke,
Giwen Y =| the Solution i clar : ne !, 2{. [y defintion, Y(1)=1 . Than Y(2)=2-1%].

W{/ ﬂx& N C\m S :dd(‘ Y, l M

lemma: Gien 0IN DV [ 90) for 0 prime . s -

Droof:  Recall Wm:n,‘f’(,- ) for Jistinct frimes hum,. (-2):("F ),

In P

ol Swe fin=> Bez, IMECF) 00 e ez, Th
9

e fose imglies /

|
1| Yln) . [
Corollacy-  For all 02, Y(n) e 2.
_&(00?‘. TM/, art, fw CuSeS  Cither has On odj Qr;rné oy OF it doesnt 9(/(@% |
\ 00 Contan an odd prene Fuctor, 0. Th Sine (LK+1]-1 = 2K is evan,
0-1 will bg even, whith imlies 2k [@lal or WYin) = 2t is even. Fuptharron
WL MU& VSIS ourslt ko He Lonti Do Hon Fhat |\ lwg ont (e éféh)f
Without 055 of ymzml,}i Sini, (0d))*= of)  nl o0dd-1 = Cverr.
Wow Sufpose 1 hus 1o gemme o) grine Futors an) o 0= 20 W, Hn
e 902K = 2201 = 200 2%) bk i evd. )

&

Evangle Continued

By P obot we HFK - |, that ne§,23, TH K s ol but Jreatte  than
one thep no Suth n €ViStS, DW(LJIS'L, i B Culw, st all of ik divisors . The
3(’)8mno whith ones hae  9-| - 4 bue  whaet (15 plme Und J i« a divisol. Thse
Wil form the cundidure Solutions for N = PORE - (K whte The F(e[ are from
oot Thun, Sturt Syskematcally ddfd/’m/ﬂgim:y, He N Foc whieh W) =K is frye
by Sturting with the bcgect prne 0¥ ga) lertag - %4 whae J0(8%4,) - |

Mnd 4, 1S g maltigle of the §'S
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lah 1S Lecture 10 Sulg,é\/ 1016
Exomle: Find al W0e? Swh that Zmmam-2q = 7.
Like Yhe Yot iampy inde fotitat goblen, our Slarvh Spuce foc all Qossivle
A0 iy infinte . This we need to tedule Hhe foblen fo 4 finte - one Sonehow . We
10 So by fokiting (20 41)(N - ) = Ipm - em -1, Thaefoe we hae that
ntil(h-1) = 2amam-2n = = F-1= 6. The divgoee of 6 in 2 are
,",- s '3, b, b, 5/ Z/l Ol Sinee  2ntl IS u/wuyf adﬁ, ¥ Cun mﬂ/y be L'// e
Neefore wgy, cldug) oue infinte Search fo only Y fossisle (ases.

U= Mo amect A=l Jmk=3 o nel 223 i §
A e e A e e T ot TR Y PR b VN e o e s B
So the only Solukon (M) aee (F0l, (-6-1), (51) an) (-] -2).

/

"\\gmg\f\‘- TE s peme  then P 05 Hhe Sum of two Squmres iff P <L of Pzl mol Y .

Rion€. We Will only grow Yoo imlication (ght Now. We Qrove the Converte next lechue .
We NTS if 9 s the Sum of two Squares thea p=2 07 0= mol Y. 0
Ths Swpose 0= X2 +9% for Xye 2. Than potioe fthat if Xe2/47,
fhen X*€ 10,13 ¢ 2/ . Thhee x2ry2e50,1,25 < 2//47L. Si
We haye 02002 mdYy, TP (zomll Hen P=UK for (EZ whith
Coptratitys 5«‘/1? frine. IF ¢ =\ Mol : }icn w(, havL M wmw);th'on. l(m!;
if f=z12 WM/ e 0-2:=4K or (=7(2ur). T Ko, thin L2
hiut (watealivhon, So [ =2 inskal oF P =2 r2)¥. C]
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Cyclo tomic Dolynomial Theacom
v ﬁnj \l/‘A F F()( ﬁ“ (JCZZ?o H\w(, s Soml POjnoMa’ @-) X)éﬁf[)(] fE)/WMh

1| ae F* has ordcr i iff a i a root of @a(X)
2) Qa\) has dtgpee V()

3) For all Ne oo > X212 TTo’m @d

) 0= T (0"

-

A Recursive Formala
T we we B Fom abwe  and wrike TrJln @d(ﬂ = mm,lm @dm @ﬂ(”/ we 4

“\L e CUrSivl ty()(‘m/a ZP § Qs
(N = -
" LTI

N-th too¥ of uaity oL o
£ W Oeagke P nth toots of uaty by o= e [hese ge the Sobetions h
X"-1=0 over C.

Uevut A6 nbh roob of uniy -
We Soqg 55 s feiniie \ff J[t) V\/ Thest Wil jdnm«fc 6\/&@ Ah roof ofun,Tj.
Sinie thare are Y[ Unltes R Wl\ ch gul(n ()21~ thoe are Wn) femne
(ot of unty . Morpuer, if 4l (00) 71, thia (% =1 . Lastly, thte

gre B oot of Cal owr €. ﬂ (x - &%)

Note: (Only owee €) We efine ¥ = it

e
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y. €

3 Euler Toitignt - Recall 90 al /H’A/o. N’~ KOE,
b Ex&mp&g (NSLES S frmé {(f) - /’(/ } = -]
'Z’[/ /’ /S /7/,/,75 ((7//(/ //((/ f-,}’ /I( u”; /) /7)( //(-r
3 Y331 = ¢(q) = Y(3%) = 35-3 =6, Yllvod) = U2*57) = Y29 {57 = Yoo

o oy
ot P Q0 =n-J00- 7).

Thonm: For F: 20 5 & talfifliapio, £ =2 FU] is alro multp licat'v .
oo s We WIS G| = G- G(n). fte bim) - el Th, if gdln:
thore €Xists Un4ut J“()L o hioh K d(/L dm leﬂ in ]é .,CU |

Thothre Whle ¢y i)+ FUM) zf M (2 (ZF

4,10 40 Lindeln I I
C —— \/'y\/
il G (n)

Whh  (omgletts He (vof ~ -

@ Eivve: for XeR, the funtion 1 1* iS nW paltYlicatie . %o See ths, rm
‘ ‘wa’ ﬂle (”/1) = phpd h} W Jaw of EXonenrs. %mﬁm/% L%

#u/in/ fhe Taaction Ou (1) = J% " IS also W”f'wf\/b

v

Example : Lo 1=3 He divtors of 3 are 1,3, Th livsors of 7 ore |,F. Thy iy
of 21 an /3,720, Set X=2 How from dore, we typed 23Q)) 020G
Wo b, 72(20) > 12 F32 722, 770) - %32 07 (7) = [#72, Ond
J2(3)92(7) = (1L3%(1+ 2] - £ 327 3278 14 3247 2 2 03(20).

Vv
Noke . WL (aa West x (1) In esed yporm | i
e - FRE %0 oglol = g (0E) R (1) - G (0CH] . Than, e o of %
e Z/p/ sz/ 2 &/PL&/ y Wh m 5{(/)1 } f f?fu . 4¢[m Pl(e i 1) A
(ot
by +h Fae feonhee Sum foomila, T&V&/mg | (&:rl)x
z

-
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Thorem & T Ml +i0 ki cative )Ptmohans F am} ¢ are cqual i F(P)= (1) For all prings.
Q(OO& f’fw F()" 1= (7 F Z C(/) SO Y//’/(/fé Hee (7 F/fo w{yS(, ‘,ﬁ
A5 /W/v‘ LCativg yuaoffdng S.nw F i 9 &y @ é//)/ f”é 7vo we
Ncessinly haot 6 =C(F7),
CWW% §a/ glee LY =C(07) ﬁn(} Wl/ M/{/Tg F=[r, S/ﬂw //ﬁ A
IFD, wWei 0= 4" 2% b S Flal= ER2F(1T) - - F//u"ff
=C'(?, V16(15) - 60k = (r(n),
[C/"ﬂ//f/‘q; the f,vw/‘. D

Tﬁéo/w] for all n70, ?‘f)
Prood Fm LS c/m/g MM”(’ Cﬂhvo /%aovm with Y(n) ma ItfLeative b our (il ;
7%()/://;»7 Iin =2 ic mtybeative . T/wré/!?r// 5} the &‘éwé Heolem, '
WiV Hulty HF T = P’ We, hare T(0%) = 0] pad Hhy, Tumbas
WM ke " o 1,9 f*, .. so 1(pY) - jW‘/ bmf b .
Jpe] = pe-p (L ,:, TWm r (1] /wm WA P54t - U
and S0 I(f

Theowm: The Mibus func#ow ,u is mltiglicate  but pot totally Multiphcative .

M K €l /f ﬂ/ Pv P fl(é’ tho ) = ()" ﬂw it Mm=44,-- 5/3 #hik

mi, - 2,4, 9; " whith geem) = ()4 = 1) ’/Lm)/uh ) Pl
SD M I§ M(AH P':(ﬂf:(/L

10 $ec pu is ot ttally halbpicatioc Mot eq) =0 nd au(d)= =1, Thas
Q=)= E0 ey . [

Thorem. FoM®) 8 is 4 maltitkntye ﬁm}wn M gl EAN=0 for 121

p(o dof* F(f\{f 51’“"] 1S G /’)M/h licakye f///)[fl(/h 3\///54 A 5. Tha ﬂw 0/ l/L(Uf
of 1 1% / tnd §y ?”W’ A =1, I 7] i were e 650

TM/J Fo A = AU EAN LA+ A0K) 2 1-120. (g than b
ﬁﬂc():if{"( h%dl) ff'o A [1'.

f{ ’(
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Nobius Tnuecion Theorem: Lek FiZro2€ be 4 and. Function (ot fece Ssanly paltiliahie) -

Tha it GO0 = 5 F0), we hape F)= Z#0)-G(9).

Qroof Ue Wi, GO3= P FO) gl o FAUCIF] 2 gm0 G, F0). Thea,
001G il Mrn and S0 0,In. Then

FAUG(] fz( | Fy)—ond 2 {0’;' T

FHAC) ool g A= wulFa) = Fin Ty

Exanples:
U fw CUU) =/ FU = Fi1) @)= F)EFZ) E6)= FUIHFO,

YY) = FL1)FFQR)+ FLY).
Thi F2) = Gl2)- F12)=6(2)-61)  F(31= 6B)-F4) - £13)- C(2),

-~ Fq/ ) - F(4)-Fz) = Gy -6(1)- G(2) + E4) = ClH) - €21
aftly Uy our fd/m/a FL4) - ABVEM) +A42)C(2) F 28I = G4 = G2,




