What to bring to ass:
Ak students 1o bring P
4N oand SA.

94 Newtons Wethod and V2

[GAV): We've learned: not all wimbvers ave vationall So oy, looks like invational 5

ave st theovetical since we com't even write one down

(nfinitely many digits)

I fact, any building contactor will 12l you the opposite - inational ' ocour natwally
A ove weed Trequently)

Sae voots — ave otten invational, [SAV): & wdevstand, we'll look at V2 in detail)

|. Finding V2. Pythagoveantm: " A*+b? =
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. Find an infinite decimal expansion
Constyuct o souove ot Mea = 2
[ASK: How long ie each side?)

Approximate V2 =~ L=14
( 14% =196 { 2)
V2! | Avea =2
l | | | |
| | | \/I
0 1 1 2
Va2 oy = e
Yemove
V2-1+e vemove e{ 7. ]
24(15+e)25%+2~15-e+ f
+25z% N %63(25 15 % Te
Solve for e — 50 = 49 + T0e l
I —— ¢
e == 7
S
Hence o better estimate fov V2
V2-lre=~1+L =% 1414

\

A better estimatel

Noeovaicalyy Mpposimate by a (instead of 1)

Vieate — 2-a’+20e46” O

sovefore — 2-a*=22e — L% =¢
— e=;-%

New Appoximation:

_ cA+l_a_ayl
Avew=a+e=a+i-%2=2+1



Applying vepeatedy, gives:
Appvox:
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vetter ond etter APPYOX.
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Note: (1) V2ie not 1414212562 folowed by 9 # of vandom digjte.
s many students believe)
@) n each step there ie alwmys evvor > O Hence it appeavs that V2 e not

wtional. (if e = O then we would get V2 vat)
Tact:n = PiP2Ps... Pric a prime factovization. Then n? = ®1... PO@P1 .. PO has an

even ¥ (2k's worth) of primes in ite PF.

T V2 is inational
Prook: Suppose V2 is wational. Then

V2 = 2 for some a, b whole #'s.
Souae voth cides: 2 = &
— a? = 2b?
N
oen s  oen HH
ofprimes e of primes
nw¥E nw¥E
-—
0dd ¥ of primes!

The same wumber can't have both an even wiver and oA # of primes in ite BF.
Contadictions. V2 ie not vational — V2 ie inational.



T I A whole # nis not a squave =1, 4,9,16, .. )
then Vin is inational
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Radical Rules:
mva® = (va™mm
@ "Va Vo = Vaw

Pwet of 22 Vo = x, "V = Yeox" =y =b
Then Ao = x"p" = (xy"
7
P4
By def: Vap = Xy = “Va "V ]

[SAV): Radical Rule 2 follow fom PR4 - Can we wyite “Vo a6 on exponent?\

Suppose we cold wiite V5 = 35 some exponent
what ie 02

Wwe know V2)?2 = 3! — 2 = )2 - 22’0
Equating we get 2- L =1— [ =21
V2 = 2" faction exponents!

Def: Let a e oy now negative veal vamboer and w o positive integer; then
2t ="Va.



Rule |

Var = @™ = af = @) = Wan”
Rule 2

Vo Vo = a0t = by = Vav

26>7% = Vo) = &% = 21b
1024°%° =1024%"° = (V1024)®> = 2> = @
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(Don't do 1 ov 9



