3.1 The Fundamental Theorem of Arithmetic

[ pn%2 .

n=2=p 2-2= 1 Al orimes
N=3 =2 7-22=7 /
N=8 = 25-2 =25

n=7= $9-2= 47

-9 = $l-2- 729

(4> I;E gru‘/ p § ;/‘;'Wz-c) So /¢ ém#—/

/d7[,‘ gn'l’//)r‘;'mg = 3wt/ s 0&/0/ ZaYL
/:3,,, +/) 77\'(4 /ﬂ‘/ ’—31/) /;S cyeA.

A= I | evena - mzzm/;omc v,

g /ﬂ: 7’(2,4,,)+/= Jm-f[

(J)f:/ér ndeger of foray, Snt2 445 “/”/”’“’“
YCq_c_JUV d 7’/\4% V{W”/[

/0;; [67[/0 !C oun /ﬂ//‘mc 7[‘;67/0\/()][ $nt2
- = Sk +! m/// gév‘Z, Sewmz /() (
/ AMS/'W: /5.




’-\

S S (zz(+ ) (34, 41) 6%—%) {
/’M*\ Wt Jrf A?’VZI / /
/ju‘f Vzﬂs /a/{r//rc//mvl 'S 47[ m/n,

e (r = ) W/(rz ey V‘n’m
ErCe 1S & 7(6t V/W r/;' 3. k7
(S KF {a—rm 37 t/, a (amV‘//m/ on//m

&7 T—Aﬂ- JW//)nmc 0’7[ 7[(4—144 4 / a
/)L 1/)~/ '///1 /)(Vl +h+/>

Fer n?-( deo (e prome. n ~(

/WMZI /—(2_/}(7>'7

ey 2t n. n 2 / =01 wd §< a tictor
d7L 40«/0 /h'lrjr/.f /le/ﬂrr d7)’ W4£ C4
s [ - for 75 2/ /A quzvl 4 //‘/V”lf\

//) (e only prime g tov wh 4 Sot| 15 a
/:rfm/ $7M4rc/\)/s / S . /0

Jh 3 Dep= 0= 4"
59//05( 3ot = n’ s AFf
- ;/0:14 -/ = (n+1 ) /)




j'ﬁ N+ | "/0 WMM h/“gm‘—y

/455(/! <. /lv’"/ 7{%) - j(%(/lv" /a)::/

- ﬂ \ L‘MG/Q/J Z{mmc{

oot =] /f -n =2 . 3/0{-/: 7//
=/) « CVMV‘VGOZC%{V’«)

- . Ao—('/ must 41/0 fLV\b/ Loy masf{; /7[

Simelar masomm n=/( .
If n~ :/0 jVi /I"‘ =5, /m/n

2, J
to mmo/zcvm A YT /=/
° M/f/ Then 560/(0 /)}=//,'.
[uO/I‘/S Lewmms. N~ = oS

N=1
“‘/l:ﬁl /
TAC /h//;/,mc dﬂ[ ][(//VH d ﬁl /5 S——_

ﬁ [f /o: N4 < (n r2)(a Z)

Smc_z, /‘LW(( ont d% ﬂc
1&-0?&6% / Zc / amo/ VZt dwcr
M’Iubr !t /

47/05(, /T2 /0/ coon-2=( =3

) /

SW/UJ VITL’;/- '-'VI: )an"/
- -n-2 = -3 .- Z_?é/
tUm/y ,OUSSL'[./”‘/ ;S n:g =



: /02_5’, T/{ih/oz'/-L IS (W/asl‘f/f
ﬁ;; K/ A/‘I/- 4/3) /r é[ﬂ/" 0<r<i

EO a5 p6k=2 6/
r¥ L as /a‘—é/('f‘L - Z//”

r#7 as /:ék¢3=7 3P
r#4 as />({/<<f7‘:7 2|/

_ /: CK /! W/OZ k4SS

_*_/olfz: 3671 24 +3 oy
+L = 36 kT + fok +27

IV\ CtFY‘%e;f casc _3[/OL+Z} S0

/)ZV“Z S com/a‘n?‘c,
':4)//0ﬂ'mc)/0/ n :7/04/ h
/?Z ﬁ Corsllary | o4t =7

a /o( ;mc//( >So/0/ =/ /(/‘?_/7//

(é J?E jco/(a‘

o alove, 5
el 5 / Hrrt




(0
jw/(qgé> /

,(A) )j_a;" a.//ﬁ>!) / +?[,'s rom/oosfilc
AL N 4—% (/7 21/)%2.)(14 +)_14 +2_>

Jmcc m>/ /1._2 m qu)ﬂ””/
—zv,>o A 2n+2 22>0

.- /?@VZI V(qcv[mxs are osu[u/z

Sivnice 4 "'“/ KQS VLWZ/“VLT CV‘

r/aslrL(/c ?acv/m (F (S Cc/w%asnlt
f‘u’lo/ﬂ §aoYZdV‘S 5] qzssc//j VZC

f‘adS (0)’ UL Vlj CQ/Cu./a W)
Note That ((0i)lls7) = 25 (20"«
S (V‘z 1S a raaVL]and . ?O (s /=
— (=)~ - >-(V1f)-l7'
= Nttt |
= nT-zZnt2z
ar\% SO L =2ut2 S a FacVo
EH% ﬂt Oﬂrr (7 o/cVz'St&n-

/J) fF Nn>44 s co w/mc)m‘%) 7_45'4 d OZVI'O/ZJ (Vl“/)r




7[‘ Inc< N IS Com OS‘YZ
/t $ oyl let /0

44 77\.{, Un 7b( c/or‘mm }-acvlar‘tzci
J/7£ f>/] //an 4 >/0¢'/(I, SO n—/zﬁ("'

.. Srnce ﬂ// /VJ!LMLcVS < h- ﬂr'z VLZ/WLS

Cf?’(l’l (0! cact
FZ{/Z.S(V!YLL?/ 70777 c/f’ ﬂn/OIYLzrms d;
( Kr ’
n-1)L . . /701 /o /(M DE

50%/055 r=1[,so n= /0(- K > |
S 11ce m /S CCD»;/OJ/VZC

n= /ﬂ .
-~ /’) - a.y\g/ n >
. /O/Oa/m/n/E/)k‘{
Jvﬁ ﬂm earf (s r/ofc.smfe/

,n(AD' 50/0/0 —M/(a/)

fu//asz: /0 , 50 £=2.-" ;4:/01

;o N /~>/0
S/mcc /’] >é ﬂncm /0
And 2 (n-) <=1)] 7<W ">
2(14\(} IS 4 V‘wm ot (h-1)!
T Facl /0 an — aye Terms

dnﬁ(mr)( Co2p [(m Dl sa
IR >‘—V)]Ol/)’



N\

CC) ?V\+/ A2y S (W/a;aﬁ_
/07£ a’ ( (Q“/)(a)_—a +(>

+ =
c(2n)’ e = (200272 -")
Z”f—(ZZ'?”f/'
noo_ Y"\

% N >//\ ﬂfn nts ZZC Sum d/[ YLM/O ('0747/0:1\7[1

/’ZMVWZ::rS

/7[ {U/ gsc /] 1§ Uty . 7_4:4 I K 5. =24,
N =2k =€+ 2(k-3)
o s The sum 0’7L ¢ ('—2‘3> ﬂ”/Z((*J’)
Tf K 2s (70 K-3 51, 50 2—(/(—3) S /00{4,/
d-f- 7 wo nnw:/:/s >/)} TA:/; 2[2/6} n>[7’
erd o s The sum m[fwo fOM/Jasz-Y‘nS.

§u/7 dse 1) ¢S G/p/ 7\4&14 3K 5.V A=2&¢!
I~ n=2Kt/
=Z(K—(>+3 Ss rim €
=2(¢2) +§5 S prim
=2 (¢5) +7 743! prime
=2(k-4) 1]
50) (t K2C, Vhey 2(k-4) I$ 7.«




/WV/Q ofd?’ YLWO MumZZ/’S >/ S6
N=2K+l 2 /S and n 15 The Scm7
ot Fwo Cm/a.scy‘cs

—MJ ///r/mzs A y’/V/ﬁ/ so!
A‘//édr/mﬁ <¢0 M// ?/,m/ SO simee exed

Fe yim o+ So!

L Furd. T mc/vzryzm{“ eacl term K oF S0l Hat
5/ yimec a,; a 0(.11 L{t_ /6”“1( 5'-4‘—7/0"724?4/%
o{ / Yerom of fle c [acY[m’ﬂiﬂzfmw d;/(

/S 5Mq/fr WL@, ( mm/ so (S A prim? VZ Vlﬁ
< SO. Vszrc LS no mMz ?S‘[

ryrrScnY‘z
/'V\ This yfacv‘am%a 7
A—///k/mrs <50 art q// VZZ /rm{w q

//Vl t So !
2225, fg premes, 24 [
/‘ﬁ Fron # 4 4,/ch) /02 (}"4/rr Grt§

= / S
ﬂfzt_ OSS/.!/YZIZJ ? 5S 7‘ i {s*

(I) érf‘/ Ese [
(7—) /0: gr-ff_ 77"687"(

(3> /o— Erel, 7 £s +5/



The sduation dF/o= 6r + 5 § =G5 (s
de'Vﬁ/mYL Yo 7 # ).

(/> ZZYL/'—‘ ér"f/) 7>(S V"/ (/?g>o)/0}?27)

Since p,525 flen 1S #0O

L opmg e Zm ) p-
4 7 = (er/ 4/253)/> (Crv‘/-ZéfH])
(CF‘-FCS%‘Z-) ((r‘*(S)
= Z~C(5r+55 +{)(V‘—S)
it VS arc 4o} cven v Zoﬂ; 09/2/) ch
-5 (S €Ven anc/;“&l So =S = 2K
/0?— 2. 2.6-2 (3rt3s r()(k)
| = 22 (2 re¢3s \"/)(K)_ .24 /02—71
t/[rVIT ('S vty ar\/ M cf ao/o/) ¢y
3}*‘1“357‘/ ($ fc/rml so Srt85¢] =2k
~‘-/oz~77’: 2-¢-2 (& Nr-s) - Z‘f(K)(r‘—S>

24///0571
CZ) ZzYL/Ozgrﬂ‘S’l 7=é$ +S (VIS‘—EO,SG/O,S_E{)

P
= <ér~+§+ s f/o)(ér—(s)
=2:¢ (3r +3545)(r=s)

-_—



7{ V‘5 ard é"ﬂ VN v Zﬂl OOé/ Wcr\

k‘s (S CVen am&/—?‘& So r—S~2.(
/7 —Z(Z(§r+3§+s—>(/<> .
=24 (3r+3st5) (k) = z#/f—?z
H[ e (§ Cren, ont 00/4 ﬂ\(n
3’*55 $SUS cven S0 3rtTstS = 2K

et 262 {k)(zr—O =24 (k) (r-s)
Sy
(3)/0:[r+/{ 7:[5 +S (f>0,5207so/0/5»26")

P G
/ ? = ;627‘/;2545)((}"*65 ~9‘>

= (Cregs + ¢)(Er-bs —4)
=62 ris 41 )(3r-35—2)

IF e ss (vzn} ont aa(o/ Then rtsSv( /s even,
S¢ rtstl= k.
“/07; 2. ZLf(K)(gV 35-2) $O Zﬁl/ K?)I

574 cyen o €Y aa//
3!" ?s 2 'S <ven, so dr- 35 2 2K

/ 7L ZLf(r'{'S'/-)(/() e 271//0 f

L'Z
@) 1+ = [/
Z) 29{‘/ = 2§7 7 2
(Tt = 2 = /6 =0/
( 2%+ = ¢ - =37/



/0,

.

p5 2, e Ol e ol
/)7£’,0 s 01[ L ;m/m > /0K + /0/(+3
/OKW /O/(«r?
/0/(+Z(/1V| . ca#~ y{ae—vzor ooc?lz. So MdV‘ //rhqe‘
(lok +)) " /oak 204t L
C/ékﬂ) = /aok rgok +S5 . ro //o f—
(/a/(+7) = (0oL 1ok HHT /( 4

Vo

((ok +9) "= 100k (F0k + & /o

@)z—/—7 2 (=127
25- =3/ 2% - 509/

<g> F7[/D"—2k-/ /'s/r/lnqcl sbhow K s oc//zvz i >2
Ph a4 = G-d (7 & el )

L= Ca-) (4 '+ ---+/)
= 3¢y

‘3/4—/ => 3/ 2‘”*/ (n=/)
24 . (me [7[ 2‘/—/ (S r/Vhe
/(mueS?L é{ 00(0/ ( \72")2 /(>3).

(234 =2 C(7
[0/ 4G = - CoAf = 252507 =2S-3./3°

- 2%3-5-13*%




/7,

TE000 =34 - (000 =28 - (0-28 4
:Z 3

I; N> pot d7[ 7[0}’14«1 ék*j)ﬂ(n WL“’Zh )
(U)/V]/aastLm

PE. n ob form CK Grel (k2 GAHY (kes

¢k n 2" = wpd 225 Simce L>a
2364+ 2" - cm/oasz{/e
G p2+2" = (Eh+1) ¢ 2
3¢K + 12K+t 2
- fékzﬂ‘ /ZK . /dk-tr +ZJ/N'/
From et §*= (a-&Xa"" v a4t~ t al™" +ga-/>
sulstedute (-1-¢) 'F(/V' 4 itrt/ CV[) - )
h_ N2 n-l_ a~ 4 £ (2 n-t
'?46&'5;1)(14{)6%/2&2;;/42 (idf-ﬂfé(ék-l-l;- (&‘7‘%)/2 é )

CKel

K+

AT I S VAR, "
sceiink b (o) (29 T E))

1Ck?¢ 2k + 3 (25~ + 1)

. Z/m’wz"

o

2 z K
CKv2s nr2"= (Gker) + 2‘ " ¢

P ¢
= 3¢kt 24k Y 3 2-2



(4

(5,

o2 ln 2
z " 2 4
G4, n=i2" = 3¢k + dvkric4 7757
S z[nteat

f/

CK1S

LKES: 4272 3(k°+Cokt28 + 2
=3Cktadokerdt 2 4
=3k “HLEIK t2 ¢ +@+/)(2m-~->
= 32: ] s i dar fo Ckt| 2love

3/ 2t 2"

Kote for (1r3, 30430k +7, T=5+ 1,
so cand psc T/\c a"*é“'— (“‘*‘QC ) Yrick .

(0= 14 7=(37 10=419-405 (o=U]-T07
[0 =/ w442 Ju= 787757
o = >5[ - 24] (0581547 (0= $21~§/

fo = 283-293  Ju=§¥l—s17 0= $59-§27
/0 = 347-3370 (=701~ 0=729-9/F

a=>( (5 « SGuare & A (n ¢canonica( YC(n’m Xﬂ

all even exponents for %c/or/w,o,
it ZA//OS( A 1S & SoUAre . <- ez
<

L Z/(I Zky-

S S R




/C. (¢

S0 z// <77W,mv/y arz CYC .

£,
5T all <X vnzn/S 07C , =4 are €icA,
el

soe ra foy cicl, K

4“// /i “‘/”fzw
e

() A =>1 i Square frec v n can {o factird ints «
/Vd/uc f of alzshmy‘/dr/mzf

Tu//a‘fz VIR §7gtar’/(%7c;;;‘;:wz[{c fn%,ﬂflm‘

jl/ VIS S/ / '3 ]"’?/
// Wi / p//Vt 4 r\WIYLm [ kln_/
F//{ yg- S 7u1/‘< g;/rz. v fac ) ;

S e N r,wﬁz/ﬂf{/x .
%Z// e /M SO e x;r;f’m«f;”

A
zYL q = 7[/(' Fs ~

2w K

- e /dr R ?1 . 75r S 71/01/0}’



(Jra//a 2- ( - =
L
7ff'-r\/ g(aoil W, O
W< sy‘// A:t}/fc(S 1 MV/WK)

e /(7, -, 7{ ‘, so YaT
71'//’(---/0f~. @Lﬂb ﬂ(t O'Wj';ﬁ%/

;ﬁc llaw EaYé/m a
4\/(&( K (e S ;‘/f,ﬂ/ c/&:u;t e
e7|[“ z{- Cau l/" 0’/(/:7/—( th /44 W/'ﬂ /|/’ljo

fovi2eation. - n musv‘L
§7m4f€ 7£)’€C-

Cé) [V(y nol 15 ﬂ{ . / ;
-/ “fret ’%WM « rpuare fres nbger

Pfe Lt e pf .
fov . /7? kl/ofs a%o/yz:vxznzm/&/ﬂ{:%

Koo heeven LT ae pple e

. C= g/rl« /r ] ’,.. /Or



/3/50_} é 1S HUare }g/frl (&)a{a!/c_
g T Ll el
i i (

X
cven, ZHZ cipyl___/ i
n "o

“~ a = écl 1(+( K']'d
QVM///’ /4,VL 4/14 = ﬁ,r\ .. /{_&_ , When
all Kr_ qrc vty SINCT 449
bhaos factored out all d?c_ 7l oﬂ/p/

('S aV)z’MYZS 4 ﬂf (anc/mm/i{‘arm oT N«
Ry #1S 4!ot/f_) a/w = A

N = écLa/L:! (CO/> ,

wWhere & s sguar Fric,
/7:ZKW7,nf0,z%20)ﬂqw%y
/]I{' A’SSMW{{ N >0 (57[ V1<O) C 400 st /(/M

st -nz28m, o= 25Cm).

I?C n ot s Oﬁ/p/} 44005( /(?—C)( M/l/z/!

ITL n s €ven, ﬂf"l /112/<\. UYLZ k<1’1.
Lf K, rs Oo/c/) choase K=l wm=x,
[F k, 1S Cven, ﬂ.z/; /(l '-:Q-k?_) SO



n=2"%,  Mife k, <k, |
& VLIMM{ 1’&/6 /Jy04155 vL// K /S
ﬂ&/ﬁ/ =

L k=1, Siuce
%L +1 //L\IS (5 & Z{IMI /W(rss
( €, M/ILIVI/MIA ?U;// Vfacé / /S
Y 480) 072!/ Oj// /m)[ zr reac f_,/{/
! hen).

3 <3 4797 /07 (ST

// -l $3103 //Z /¢
/7 £ ﬁ (U5 Al
23, 73 53 /3? /47/37
2‘7 [ 2T S /73‘;23

ITC /120 15 37u4rc-‘1[u//, 7%(4 Vl?—élgB} a,{>a,

A[; Zz:v[ /)= /ﬂ,m.../rkf 51m< nts 5;(,(&%5'7[((//) (, 22 .
K’H 1( (n /(’lf

, £ 6 , me An,
Write [ /A” i 7»», me; )
o\//\m km, arz 0dd (50 w, \3>) and

/(V\‘. are etyen, SucA ﬂQVL

kn,,‘_: /(J' aV\/ k,‘_ = kw ((.--{.) L{/V‘/‘.Kllhj



N so ﬂ YL W//(x Cf)qMV[S A”ZC/ ?m?‘

(Vcn ijdVl:VlYl\S /ISYZC&/ /Q§YL

Ve

e () ke g

ol Mg [ Ny

S/”CC /(n,‘ /.S oa/é/ ﬂh/ 2;, km,,*g lts <vcn
I I

e . N= Z:l ?,4135 (7:11‘?”- 7“15—3>(X7_>

Lt . 3 = Z&ul- | ?», M' = 4 |
3 Zw,- 2w 2
n = é ( 7”, )( X > . ZCYL 7’ 7

s
oo = égyzxz_ [t a= 7}()

7
n= a &



