



































































































































Midterm Friday
3h41

th Gredesione 2hr5 within 24hrs1

5 6 problems takehome

y thy
Indretion

Introduction to Number Theory

Number theory is a study of integers 7 3 7 1 0 112,3 S
Many problems are aboutprime numbers

Def Wesay that a b a divides b for a be'd if Fc ez
sit f a c lov b is divisiblebya

EI 6 18 18 6.3

1010 10 10 I

710 0 7.0 eveyinteger divides zero

345 ate it cell at b are

Propertiesotdivisibitity it all and ble a c

FProt
yd f a d Fe c b e a d e

x
all a 61000 a fb nez

Proof I
FEEL it b a C

f a c a on

if a x aly a many
F m nel

Prout FC del Sf

X a c y and

my my mare had almond

I
almxtny

Et 6138
6 12g

6196

96 436 112






































































































































Def An even number x is set 2 X

An odd number x is set LXX

theorem Euclid's division Algorithm

If a bed 630 Then I unique q ret s t

a bqÉÉremainder
Ex 9 100 8 3

100 3.354

Idea try different values of q
until 100 33.9 becomes negative

too tar

Proof First find 9 r then prove uniqueness

t S at by Iyaz
a 100 8 3

545 2 1,97,10 94,97 100,103 106

Stc S all non negative
elements ofS s 47,10

r smallest element
inst

claim Oer ab since res r at by for some get
r 0 since rest

suppose rtb r r f atty b at fly
r est

Contradiction because r is the swellest element in St
rib

r atty a rtbf y
q

Now prove uniqueness Acsury not unique 2 rig EI Sf

a big tr crab

oar'Ll

Itter eÉg5
Girl r

9 91






































































































































Ex show that 51ns n taek

h l hen 0 510
h 2 heh go 5yo

t base of induction

2 Inductive assumption for some n 5 nth

3 Inductive step Chai Intl n 5h t 1093 1042 5h

nt
i

I ftp.ggsjytantant13 3 1 72
1h 0 I

msn.es c
s d

1510 10 5 I 5 45 n p
5 dividgather

5 Chit Intl sad

Iftminuteer pez is prime is poo and has excytwo
divisors I and P

2,3 5,7 11,13 1719
The largest known prime 274,207,281

1070900900

log a 89 210 101 82 103

log Egg 0.301 2100 1030

IT Ix primes X Rio 4

I 20 g
7 20

6g
6.7

HIX g
Theory There are infinitely many primes

6 12
Ida all a I

6413
7121

g 91641
7422






































































































































Fc ez St G a e

assume at Gt1 Idek SFbtl a d

a ti a d
10 5

at
1 aid c all

101 I 6.20
120 0.20

70 90 60 80 100 170

C I 2 7 4 5 6

Proof Assume there are finitely many primes

I Pi Pi Pal complete list of all primes

N Pip Pu by construction Pi IN i i K
but pit Ntl it ik

Does Nan have any divisors Yes a 1 Ntl
and no therdivisors Ntl is prime

Ntl 9 b a b c Ntl

a Ntl
Howabout a
If a has a and I as its
only divisors aprime

a c d c d ca
How about c

the process terminates
then he find a prime

P at P Ntl

p Pi Pi PK
Contradiction so set of primes is infinite

Findigprimes SieveotEratosthenes do over 2 smallest
nonnosedn

cross out all
1 0230 05 H

mfrs
of 2 excentz

03 A 4 0171809207 arm the trust
won crossed number

a A 28093A






































































































































Ia K I 1
M H307 10
Ex run the loop 3

times

I Given Neth how many times do you need to run the

algorithm

AI it a ru rich
ÉÉÉ

alk narc

cir 144
K N

Find the largest a st a E N

Pick Kev 4 9 C c ca
f hes already been crossed out

2,3 5.7 11,13 17,19 23,29 3
T T T T T T T T T T y

congruentto

44 1 5 13 17 29 I 1 mod 4

13 1 mod 4

4kt 3 7 19 23 3 mod4

Proposition Given any N there are two consecutive primes which
are D N apart from each other

Painful
a Pan Pu N

Plz Fett at
Stirlingapproximation

Proof h 1.2.3.4 h i n
mio n ante

a htt 2 a 11,1 2 481,466,702 en E high

f
e

409iLa y

an Chan that

Mtl ai since htt 1.7 3 4 Yi n ti






































































































































ai Citi 1 so all ai are composite

n ki
The Fundamental theorem of Arithmetic FTA

For any integer N I there is a prime factorization of N

There are distinct primes pi p Pa and T try rat EEZ
sit

N p pt.pt put
Th's factorization is unique up to reopen.gg

Tultiplisities

16 24 pin 4 1

40 23.5 p 7 4 3

P2 5 V2 l

Et I ring E RCF it 1

x 5 0

Gaussian TL.rs at Fsb a GER 77numbers

T
Ting

72 adjoin element Fs

Hfs 1 V5 6 Gaussian prime decomposition

2 3 6 is not unique

Z Z Z ftp.eiy

If ftp.eilitie

Def hit a beZ not both equal to zero The greatest convoy divisor

of a and b god19,6 9,6 d

is the largest integer that divides a and b

ged 100 76 22 4Ex god 6,15 3
2 4.5 25 2119

gid 105,0 105 Ged 202,220,222,022 20,722,077






































































































































Divisionalgorithm Idea a bez a b qtr Ofrcb

Ex
God al god Gr

ged 1,12
5 9

126 27 4 18

god 27,18 9

it is
EI a 502 8 98

502 6.5 12

god 1502,981 22
genii
it in A B

Lemmy let a bek a b to Then god a 6 god Gr
where r a big for some gel Oeral

Prout A B a A 1331113314

let cell da all ell itgaz
7 cir

god a b r

So ged ly god19,8
E ht die dir d leggy dia

del
ged er a

so god 9,8 ged b r

Therefore ged Gr god19,6

Ae it

g
t9
f e

leased lemma

god 9.6 god b r

Gtr r o er er god b ridged r r

r req r oft are gedir r gidfr r

i






































































































































rn ru i gu it osrancrne ged ru É gedlr.gr

Th z ra gu
so

god ra 2 ra gedlra.io

run god a b

Eg god 18,104 2
god Ig 20,222,022 20,722,0771 2022

92 Yo it
20272027 2022 20272022,20000

10 2.5 0 I
9 99 R

20222027 2022 10000 2022

Ey god 60,37 I 2072 10001 0

60 37 1 23 Ex a b qtr a f

3 23 14 god127,157 3

1 27 15 It 1225 14 a
1 12 1 30149.145 143.40

9 5.1 4
2 15 27.0 15

f 4.4
7 15.412

Ea F n

Eto
theorem ht a be I not both equal to zero

Then gedca b min Xa YG XYEZ Katy of
t

smallystwerin set

Ex god 701,33 701 X 33 Y
Euclid 701 33 2 It 8

35 8 4 1

E
33 8.4 33 701 33.21 4






































































































































33 701.4 33 84

701 C4 t 33

I
E

ged 60,37 1 5 4 5 9 5

I 60237 4
23 5.2 9

37 23 414 I Ck 9 2 9 142 9.3

y 23 14 9 I 14.2 23 147.3 14 5 733

3 14 9 1 5 I 37 23 5 23.3 375 23.8
a

i.IE g
sr coo ms
3713 601 8

Y F

Tagg
ht a be 72 not both equal to zero

gedca b min Xa YG X Yek Katie of
Sukhdevin set

Prod S Xa YG X Y EZ
St positive elements of S

1 Show that the minimum divides a and b

let matnf be the smelliest element of St
Division algorithm a ma th f g tr of r e max he

a ima tnblg a l mg bl ng

it to then reaheyest T Y
but re main b contradiction

since match is the smallest
element in St

which means r 0
Sr math b a

Analogously math 616 IExersite

b






































































































































2 Show that math god a b

Since gedlab la god a6718 god a.by

matn8manoio Smiiieig idAccording to step 1 matub a

gedfa.lu matnb

Def let a be 72 We say that a and bare relativelyprime lioprime
mutually

if god19,67 1
Ed god 17,241 1

god 2k 3 KK n

Lemme bet a b I EZ gadia b and albic
Then ale

Prout godla67 1 then bythe theoremabout 1 9 8Y X YEZ

XC c fax GY c

a c X bCY c

We know that a be a b c Y
a a ex

a lecÉ ale

Ex god 17,21 1

Ged 14,21 2

17124 É
17 77.5

Corollary Euclid pis prime iff for a bEZ

sit plait wemust have pla or plf
Boot Suppose P isprime 1519.8

god Pia p or 1

If ged na l Imm p 6

If god Ip a p pla
Suppose ta lez at plat pla or Pll
Assume p is not prime p x y X y I

then Play pix or Ply
but pax y so x gcpContradiction so p is prime






































































































































I p s p
corollary If p is prime and play

cyan
plan for some i

Prove by iterations

The Fundamental theorem of Arithmetic FTA

For any integer N I there is a prime factorization of N

There are distinct primes pi pi Pu and It Fat Eek
9 t multiplies

N p pt.pt p
This factorization is unique up to reordering

Proof Existence Suppose there are integers I Ho prime factorization

ht n t be smallest
suchnumber

If n p prime then it has a
factorization contradiction

h a b I a b ch
since 9,6 on a a I have prime factorizations

Ex
54 6.9

2.3 a pi pi Pi b qi gin

1 best n pi ping qu.sn

If pi 9 for some i jt v59 then piri.q.si pits
So h has a factorization

Uniqueness Suppose gil g h p pit
Need to show that s r

Without loss of generality assume TES

p In Pi 19 9 32 Pilgibi for som i
pilgi p 9

Relabel qi.qi.gs pi q 9

Path 7 Palp q 9 P 9 9

p gli forsome lies






































































































































Pila Peg
Relabel pig 9 gs pip q g

Until Pr qr
Now let us show that s r Suppose s r

9mi n art p prat

3 are I Pe to some

art Pe
Contradiction

9 g n p p

We have shown qi 9,4 n 9 9

still need to show ai bi ti Exercise
Ex 32.74 us 35.7

theorem let a 6 72 9,621

by FTA a p pin
P n pas

ti 30

Sp o
ti

Then ged a f pimincrusi p
miners d pnmincrn.su

Ex god 7,827 1

82 2 41 2 70.41

7 20.71 4,0
2m

min's't quit

EI god I 124,74 12h 27.31 370

74 2 310 371

ged 124,74 21 31 370 2






































































































































AEB
yet

HC Anc

c
If

XE AUC
xe Buc VEB

BEA

0 0 0

is.it 1

Y Y X p
312

A 3g
x1 Ix

B 3
C go

t Gf id

I

blain I base h l 4 1

51h5 Y a Assume holds for some n
l I

Slow for Ntl

n 2 I 4 2 na I

4 2 ti talk I

1 4 1






































































































































a I I
4 0 3 I

th ai hint
Triangular numbers

Tnt Th ntl

T T T T
y

Th
Tn hintI 3 6

I

Kxtx x Éx 31,41 I

12
0 1 2 3 t nÉ n x t

1,23 I

F 3 0 0 2 6 xx h Ch i x
2

h p

3 I 3 6 t É 4121 7 2

n t th n

X 3x xox 10x't É E yh 1

TIX Eth x II nm n

T x x ÉTnX Xt Efta tn x

Xx Thx E nxt X ax

d
T X't T X t

X T X Tx X TX

Tix xtx.TW x
p

1 XT IN

TX I X
12 TIN É






























Del The least common multiple of a and b

lcm a G is the smallest integer d st ald old

Note lamiabl Ga G

E Lem 10,357 70
Ccm 8,347 28.17 136

2 47.2

lem 7 6 42

theorem ht a 6 1 a p P
G P Pns ri Si 0

then ecm qb pimaxtris pemxth.si p
maxrasa

Edt a 2 34 53 1919.210
b 20 gl go.gg it

km 9,61 2 5 1919

Theory god19,6 lem a O a b 7 lem 96 ggg
Proof a p pt p

b P pl push

a b p
t

pints

gadeab Com gf p
mint t MaxMisl pgmihlrps.ttmaxt

the two are equal since
Min ri Si Max ri Si Fits Vi

We can find lem 9,81 using division algorithm

ged 18,15
3 lem 18,151 18 90

18 15.1 30
18 3 To



Primes in Arithmetic progressions

a at b at 20 9 38 9 BEZ

10 15 25 30 9 5 8 5

I 8 15 22,439,36 9 1 6 7

I Ei B 9,111,113,15 9 1 8 2

When do we have infinitely many primes in an arithmeticprogression

suggestions god19.07 1
a b 1 bla

Ex a 15 b 18 9 d 3
no puny15 33,51 69 87

Not infinitely many prime if god 19,6 ath b for all n
except a few

Theorem Dirichlet The arithmetic progression
a att 9 21 9 30 i

has infinitely many primes itf god19,87 1

spcase a 3 6 4

3 7 11 15 19 23 27

444 3 470

That There are infinitely many primes of the form 44 3

Proof Assume false Po 3 ppl Pre Pr

construct N 4 p Pr 3 new prime

Claim p is either of theform 4h41
or Sat 3

TIX m TIX 9,6 primes PEX p at bn nez

It god19,67 1 IT x a b Fla fx
In particular ILY'd of



TIX S
2 logy

É
13 7
29 11

37 19
41 23

31
61 43
73 47

Congruences modulo m

a z f modm a is congruent to b modulo m

it m a f or a m qt b for some gez

Ex 14 2 mod12

14 12.1 2

5 26 God3

Thin If a b mod C and d ee Inode

Then D at d Gto Code
2 and I b e Code

Proof D bye aid b a e d a e a e d

elk a clef d

2 ad Gd bd be 1a G d d e l
c ca e c d e

c la e id d e o cladbe

1 1 is an equivalent relation

at a God c a o c E



a b dc 8 9 mod C at g tf

b g ta
a f dc bed mede

a ed Cod C

alle a old e c

Egg
Equivalences go

zymodt 0 weds

9 4 I 6 11 10 21 20 31 I mod 5

17 17 72 I 2 God 5

residue classes I
26.5 t 19 38 15 422 0 Cod G

26 II nods 2 0
427 26mn 6

5 5 Modo 15 3 modo

20 5 25 4 modG

192 I Kodo

38 2 male

Powers of integers modulo p
Ex at al al al modp

1 a 2 p 3 2 a 2 12 5

2 2 Easy

3 9 3 pay
3 3 nd71

2 2 God3
22 4 Cdt 37 2

22 1
as 3 33 6

23 2 34 4
2 I 2 1

3
310 4

25 2 75 2
go

320 2
20 426 I 5 3
2 3 38 228 1 39 6



Littlefermatistherend If pis prime aek 5 t Pla
then at I hadp

Solving Linen Congruences

2x 4 x 2

7 3 x L
0.4 1 no solution

Food 5 solve for x EZ
4 4,91 Ii 5n n

44 8 Nod18

X 2 10 38 7 18 n

2X 3 mod6 2x Gn 3 impossible

theorem let a b m ez m to Then axe 6 mod m

has a solution iff god a m f

Proof D suppose ax b Godm has a solution X K

ak b nodus m ak b

Fye'd set m y ah l

b a k my 2,9 K x ml y

ged gm a
bedlam m

god arm ages
suppose god a m f

F Kek at K god19m b

7 C DEZ St gedia.m C.at D m

Kfc.at D m b

a C
MEE

b

b b d



a he m Kotb a

al.yf
b modm

Y KC solves theproblem

Mote K gediat.ms

Ex 15 7100 mod52

ged 151527521
15.3 7 1 15 7 2 15 52 15.3 2

15 7 521 2
15 7 Funny
7 I To boneheads C

K He 100

x 7 100 700224 God52

4 24 X 24 57 n h EZ

Thin let a b m e'd mto d god arm d f

then there are exactly d incongruent solutions mod m

to axe b modm

Given Xo a solution of theproblem then the set of all

incongruent solutions

y yo yo my xox h 2 totMd d l
T

E 124 30 mod 42
44 7

god 12,42 6

1 6 a solution

6 6 7 6 14 6 73 6 75 6 75

111I fin m



Proof let Xo be a solution of ax b modm

a xo 6 mum

my a yo f ax b m yo
for some G EZ

be axp myhet x is another solution
f a y my for someYek

o x m go y

a Xo x Mogo y
divide by
d ged a m

god Ed F I

E x x Ma ly y
tIaalx
ayElxxXXotmq.n nek

Plug it into the equation

ax 9Xo a Ma h

mounto
Godm

d la
modm

So far solutions to axed modm 4 Xo x Mg n 4 74
Find the incongruent ones

Xo Xo t to t d s

it happens then
ng n O God m

m E n FEZ d n
Say we have Xo f u

Xo my h
both are solutions nod my



when Kotha k Not n Godm

Ma K Man nodm

g u n 0 Codm I 71

d a n

ko Kotda Yo t Md t totda d4

Éy

glad
xo'm ta1

Ex 14 21 mod49

god 14,49 7
7 21 thereare solutions

14 x can
Xo 5 E Y 7 egg p

If 5 12 19 26 33 40,47
qq.nl Ha Ha Lug Lug Lug

EI Axel mod m has a solution iff god a m
and it is unique mod m

Det let a m e I m to The multiplicative inverse of a modm

is an integer off am et a b nod m

Chinese Remainder Theorem

Toy example

Split among 5 people
evenly 5 10 15 70 75 30 35 40,95

split between 3people 2 left over



5 20 35 155
between people a I Eff over

155
In other words we solved the following system of linear congruences

X 0 Mdt
X 2 food3

X I mod

TheeremCCRI let me ma EZ god 1mimy kits
at bi b EZ

Then the system
x f modMi

X b Codme

X A fundma
has a unique solution mod M Me Mn

Pratt D construct a solution

at M mi ma Mi Ma mi it.it
gid Mi Mi I because godhim it

Mi Xi Il nod Mi has a solution sive
ged Mi mi l

Ex 4 5 God7
x I mod 11

x 2 mono
M 7 11 6 962

M 116 06 Mz 7 6 47 M 717
M 7 My 11 M 6

crones m.fi ami IEifnIi

GE X I mod7

d

aye na 9,59fade
x 5

X byMi x 02 My X t 03 Mix
5.66.5 1 42 5 2 77.5 320 mod 462



I
All solutions 5 Go 5 1 42.5 2.775 462 n 4 2

Contd wite X Ey t b Max t bnMuth
GmodmM modus u Godmy

Claim x solves Xel ed mi
x be camel

x On Codman
Indeed bMix 20 nod mi it because mi Mj

L X I b Mix modMi
I Ged n

2 4 8 t e
moda

2 prove uniqueness mod M

ht X is another solution to the system
ti x l mami

also X L medm
X X Io Godm
XI X mom

mi X x ti

MIX x X X'GodM
p

gettin I

IT fight
1.12.23

X 2 modo

t 5 mod

by CRT x 12 is the unique solution to

XS Rd
XII modi

modulo 7.11 77

12 12 77 12 77.7 12477.3

12 89 166 293 320,0
320 711 G u he 2



Uiesonistheorem consider n il 1 7 In l mod n

n s 1.2 3 4 4 605 1 Choat
n 7 1 7.3 4 5.0 6 God7 I I had 7

EI i
ca

n 10 1.2.3 4 I 6 7 8.9 0 mod10

h 17 12.3 9.5 7 8 910.11 0 ad 12

Theory p it I made its p is prime

Proof 3 suppose n a b I catch
a ch i a 1h

Suppose in 1 I mod 4

n Ent 11
a nkh il.li aka pity

contradiction

So n p prime
E
1.2 3.4.5.6 1 med

Lenny If p is a prime a ez then a II hop
ift a Il woop

Pat e If a It Gdp
at ta Cody

D suppose a Code

97 1 0 mody

a 1 lati o Kdp p ca 1 taxi

pla i a plan
I 9 1
9 1Coop Rodin



Back to Wilson

p z tu p il I find2

E p 7 g t 2 E.IE God 7
multiplicative inverses mod 2.4

s Iti b

p 2
IPA I p i

pair each number ca e p 2 with its multiplicative
inverse

Note that the multiplicative inverse is unique
a 8 1 God C

All factors willbepairedup except p 1
Which means that

a l

if
D A i map

1 map
Then Little Fermat theorem

it p is prime and Pta then at z 1 modp

Ex 31000000 4 mod

Fermat 38 1 nd 999996

305 1 God

30 I 1 mod
1000000 G I g

1000 000 4 Kodo

31000000 30 IT 3 81 mod7 I b d7

Ex 3719 3 mods 789 med4

FLT 34 mods
3789 341.31 3

197



Ex y
485

11 God'll

7 I Kall
1415 748 75 75 mody

72 5 mod 11

74 25 God 11 3 med 11

7 7 mod'll

TImay 10 moat

In Lite Fermat theorem

it p is prime and Pta then at 1 modp
Proof I 2,3 P ya

9 29 39 P 179
Claim I 9,79 6 it a reduced modulo p is 3 1 2,3 P l

in some order

EI p il 9 3

I 7 3 4 J G 7 8 9
x

3,69,12 15 18,71 24 27 30
mody

3 6,9 1 4 7 10 2 J 8

In 49 1a p 1 9 no two elements are congruent mod p

it false Ka Ca Md P

k e a 0 Wdp

ht at be the multiplicative inverse of a Gdp
h e a a zo God y

k e o Imode KEE Group
al



So claim is true

Consider product a za za p 1 a at 1.2 p i at t.pt

F att mode
Wilson

Bureau a za sa ta

Egil Eep
Puneson

Thus at 1 Godpl
or II hodp

Q what if n is not prime p i Cn p is prime

a
In

1 modu

Ey 4 10 9 3 4 15 a 2

d 3 mod 10 at 2 God 15

9 9 mod10 a 4
93 7 93 8 4115 f
a I 34 1 nod10 as I 1,347 8,11 11,14
95 3 pi 4 asthma'sat 9
a 7 1,3 7,9
as I
99 3

Tharen Center let god a n 1 Then a body

Where Qin Euler totreat function positive integers Eh
which are coprime with n

Note IFT when u p prime pep p 1

Proof list all integers 30 ch that are coprime with a

Un Un 149th
y a

ah Ah a Main

Claim 91,42 4am I 394 ah 94mi todU



EI 4 15 4 2 au am 9ham a

Yagami41,34 7 8,11 11,143 2 By claim

2,4 f th102226,28
nod 15 I 41 ha gray K nod n

47,4 8,1h 1,7 11 13 K exists because god19,91 1
so we can multiply by K

a
9th

modh

Proofottdaim au 9 Uan

get au n since ged 9 n I

gid hi h
ht a ni g h r

ged rin I

f from Euclid algorithm ged rin ged ani n7 1
suppose slr shh s

angary
5 99

So s 13 a common fator between
94 and 4 which is

not possibleresidue of ani hdb is coprimewith n
Also a 9 I 99 had h

a au I a all mods at exists sine god In 9

U E U God4 Ui 4j
Theclaim is proven

Ex 350 1 mod20

Euler's theorem 39120 Cod20

1,3 7,9 113
ago 838 1 God20

500 4 mods

3500 38.02 34 3 nod20 I 1God20



EY 650 16 mod 20
2 2

hod20

11
at y 24kt I 4 nod20

250354yd 23 8 2498 9God 2024 16

25 12
2500 4 2.2 16

2 I 4 Cod 207
27 8
28 16
29 12
210 9

1,7 11 13 17 19 23,29

y

0142
1511317,19
2375,79

Hargitay as 11 31,37 s

15 3 5 20 4 5 30 2 3.5 42 1 3.7

for primes 9 pl p I

913 9715
y

417191379171

I Y g 1 45
theorem If god im nl then 91min 41m 9in

9hr9 let he p pi paan is the prime factorization of h

then pin alp a 1pm

Proof by iteration since giddy Pa Pu I etc

Q Whatis p p prime 471

Ex 9133 91277 18
1 2 4 5 7 8 10,11 13 14 10 17 19 20,22 23,2526

tubers 27 whichare divisible by 3
3 6 9 17 15 18 21 74,27 9 hankers

27 9 18



In general it ged19 p I pta Gfp

Divisiblebyp I't 2 P S P s

Pid
there are p two

1 p p ambers

There are P p numbers o e p that are not divisible by p

and thus coprime with p

41p pk
16 2

24 23 8
91167 8

By the corollary

ten 49,791 9 4k I pi p
ahrens eat 1 p 1 Pip l f YIly

y

Notation a az an M ai

Iprod
n i

ant tan a l

Ex 41407 40 1 1 i f 40.1 76

23.5 1 3.7.9 11,13 17 1971,23 27.29 31 3337,39
Ex 94421

4211 E 1 f 11 4 É 5.4 12

Ex q 7 4124.3 571 412 413 415 461
f

1 2 3 4 5.6 7 2423 323 4.6

24 32.57 f 6.4.6

Th If god Inn I 01mnd dim an



Cryptography AMB MATH
IN A N IVI
An X

tace It
secretary

RSA prime factorization

1990 challenge to tutor a 193 digitnumber

2005 someone did it

HEY KE LOVE NUMBERS

A 00 22041114

D 01 N p g e
primes

i
N 9 p 4191 6 1119 1
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