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Propositions Let -2
,
a ,b , × ,y EI

with -2=10
.

If zla and zlb ,

then 2- / (xatyb ) .

proof:_ Suppose zla and Zlb .

Then
,

a=Zk and b=zh where k,hEZ

So
,

✗ atyb = ✗ (zkltylzh ) (*)
= 2- [xktyh] .

Since × ,k , y ,hEZ we know ✗ktyhEZ

Thus
,
hence

, ergo we know

by 1*1 that z / ( xatyb
)
.

☒



theorems Let NEZ , with n ≥ 2 .

Then
, n can be written as the

product of one or more primes .

£÷•3←productf3 primes

11 = It ← product of
1 prime

proofottheorem: we will use

strong / complete induction
.

Let Sln) be the
statement

"
n can written as the product

of one or more primes
"



When n=2
,
the statement 5121

is true since 2 is the product

of one prime .

Let KEZ with k > 2
.

And assume Sln ) is true]
induction
hypothesis

for all 2
≤ n < k .

EI If k=6 , you'd be assuming

2,3,÷Wri¥n<h more primes .

Goa Show SCH is true .

Case Suppose k is prime .

Then k is the product of one prime
.

So
,
SCK) is true .



CASI: suppose
k is not prime .

Then there must exist a positive

divisor a of k where

2 ≤ ask [ ie where a -1-1 ,a≠k]

So
,
k=ab where b is also a

positive integer .

Note :b -41 since if b=l ,
that would

imply a=k .
And ,
b≠k, since

b=k would imply a
=L

.

So
,
2 ≤ bank .

Since 2. ≤ ask and 2. ≤ bck by

the inductive hypothesis
5cal and

s (b) are
both true .

Thus
,
a =P , Pz

. . . Pr and 6=9-19-2 . " 9- s

where Pi , 9-j
are primes and r ≥ I ,

s ≥ / .



Therefore,

k=ab =p ,Pi•◦Pr7iti
" 9- s

can be written as the product
of one or more primes .

So
,
51kt is true .

By the magical powers
of

induction sent is true for

all n ≥ 2 jTi=InductionÉproe-



lemmai-L-tx.is , ZE # with

✗ 1=0 .

If ✗ ly and ✗ 1191-2-1 , then ✗ / Z .

proo
Since ✗ ly we know y=✗k where KEZ .

Since × /Cytz) we knowyt,
where MEI .

Thus,#
2- = ✗ m - y = ✗m

- ✗k = ✗ ( M
- K)

since m,
KEZ we know m -

k C- 2 .

Thus
,
since 2- = ✗ (m- K) we know ✗ IZ .

☒☒



T.ee?:i.!:::!:'-ma..primes.proofbycontradiction-:
Suppose there

were only a
finite number

of primes .

Call them Pypz , . . . ) Pr

Let N =P ,Pi
' ' Pr +1

then P , = 2, 13--3,13=5
and

÷:::::::::r
/ Note : 2×31 ,

3×31 , 5×31

By the earlier
theorem from today N

can be written as the product of
one

or more primes .

So there must
exist a prime

that divides N .

primes
from the]

Suppose Pi / N
where / ≤ e- ≤ r fine

of the

[list of
primes



so
, Pi / (P÷r+1

)

But also Pil here

By our lemma
we must have Pi / 1 .

So
,
Pi = 1=1 .

This is impossible since
pi

is prime .

Contradiction .

Thus, there
exist an

infinite #
of primes .

t-nswerass-es.nl
D= 2. 3. 5. 7.11.13

1- I = 30,031
= 59 • 509



Another [for
fun
,
not on any test ]

One can show

I ¥ > log ( log (N) )
- I

z≤p≤- IN

µ±+t+§>log(ws(6Ñ✓
So if you let N

→x
then

I b- > 1in [log / log ( N )) - 1) = ✗1in
N→x

Nsx z≤p≤ N

p prime

so, I ¥ diverges .

p is

prime

so , there
must be an

infinite # of primes

otherwise the
sum

would converge .

Reference :
"An introduction

to the theoryofn-umberskbynivenc2-vckemmo97-gc.me#



How are the primes spaced out ?

② ,③ 4
, ⑤ 6
, ⑦ , 8 , 9 , 10,④ 12

,④

14
,
15
,
I 6 ,④ 18

,
④ 20,21 , 22 ,

④ 24
,
25
,
26
,
27,

28
,
④ 30
,④

32
,
33
,

34
,

35
,

36,037, 38,39 ,

Yo ,④ 42 ,④ 44 , 45,
46
,

48
,
49
,
so
,
51,52 ,⑤ 54

, 55,56,

57 , 58,590,60 ,④
62
,
63,64, 65,

66
,④ 68

,
69
,
70
,④ 72,073,74,

75
,
76,77 , 78,790, 80,81 ,

82
,

⑧84
,
85,86 , 87,88,⑧ 90

,

91,92 , 93,94 ,
9s
,
96,907,

98,99, too, • • •


