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%4 \Wove Primes

[ I todawgs dass we put together the divisivility, test with the Fumdamental Theovem.
of Arithumetic (FTA))
Test Primality

o fest it a wamber w e composite ov prime:
1: Need only check fov prime tactore.

W is composite, w=PP..P

; (w;@ FTA)

=P - lbome whole )

> has prime factor
[Sauy: This e obovious, it n ie dAvisivle by 6, then it must be divisivle by 2 and 2)

2" Need ovly check primes wp to (.
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Cness: 1 Camalest PE In

Check: w=v P -P..7P by PTA
Then w=P P..PYP-PIP P
SwIF o [W)F d

> M least one factor of a compesite # nust e (In. i not wie prime.

Primalitytest: test it A umboer n i prime, one need oy seach for prime factors

p of nwith p (i
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Division Lemma,



Ne 1001 is not primel

The wambzer of primes,

Hove students. Ao the tollowing exercie: ® - 4 min)
Create, A wandowt using Wathematica, etz of all primes wp 1o 2000 Ask them to cownt the
# of primes in each of the intervale: 0 - 250, 291 - 500, 501 - 190, T - 1000, 1001 - 1250,
125 - 1500, 1901 - 1750, 1751 - 2000

Hove them genennte this tadle:
Internval # of primes
0 - 250 S0 Ack
251 - 500 42 lo the # of primes increasing ov
SOl - 150 7 decreasing?
731 - 1000 26 - Wake a conjectuwre aout the
1001 - 1250 %6 of primes.
1251 - 1500 %5
1501 - 17150 Z5
75 - 2000 2

The e, of conse, 6t get them o somy that there ave o fvite # of primes.



o) 250 SO0 TS0 1000 1250 1500 1150 2000 Finite

[Sayy Furthernmore, W 4 in wdays HW shows that for any + v, there ie n consecutive #'s
which ave not prime. There seems1o e a lot of evidence tor o fivite mamboer of primes)

el stwdents to put space heve . ..

Conjecture: There ave o fivite # of primes.
if 50 list them in ovder:

25397 P
A\/@veﬂcr@efmw\@
A considex N=2-%-5 ........ P +1

By FTA since N S it s prime ov a product of primes. But it can't e prime since N > P
lgest prime

Since it i6 a product of primes, some prime p X 1inthe list 2.2, Pimust dvide N



Cince2-% ........ EMNW&JN%RWAMQMWW%HQANWP

Covtvadiction becanse p 3 1.
[Gauy our conjectwre st be wionglthe opposite ust be true)

There ave an infinite # of primes.

[Now; go back and fil in “Theovem Budid) - here ave an . " befove cov), emse
‘conectwe:” and veplace with, "Preot : Guppose,” then put box .

Thie-type of provtic caled Aot by contmdiction” tt e weetul in teacking ae wel:
Gy
Jimmiy steates (v +0f = A +
Tel Jimimy, i thic i tvve, then
G+ =L+T=2+49=25

a]
1% =19 Contvadictionl

Something must be wiongy with, your fonmulal)

HW| Read g 94 Do HWw cet 21,
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