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Did we prove?
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Product of first k primes..

Did we prove?

» “The product of the first k primes plus 1 is prime.”
> No.

» The chain of reasoning started with a false statement.

Consider example..

> 2x3x5x7x11x13+1=30031=259 x 509
» There is a prime in between 13 and g = 30031 that divides g.

» Proof assumed no primes in between py, and q.
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Proof: First alemma...

Lemma: If x is a solution to x> —x+1=0and x =a/bfor a,b e Z,
then both a and b are even.
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Case 2: aeven, b odd: even - even +odd = even. Not possible.
Case 3: aodd, b even: odd - even +even = even. Not possible.
Case 4: aeven, b even: even - even +even = even. Possible.

The fourth case is the only one possible, so the lemma follows.
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Theorem: There exist irrational x and y such that x¥ is rational.
Letx =y =+2.
V2 . .
Case 1: x¥ =+/2" " is rational. Done!
Case 2: \/5\/5 is irrational.
» New values: x = \@ﬁ, y=+2.
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Thus, we have irrational x and y with a rational x¥ (i.e., 2).
One of the cases is true so theorem holds.
Question: Which case holds? Don’t know!!!
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Theorem: 3 =4
Proof: Assume 3 =4.
Start with 12 = 12.

Divide one side by 3 and the other by 4 to get
4=3.

By commutativity theorem holds.
Don’t assume what you want to prove!
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Theorem: 1 =2
Proof: For x = y, we have

(x2—xy)=x2—y?
X(x=y)=(x+y)(x—y)

x=(x+Yy)
X=2x
1=2

Dividing by zero is no good.
Also: Multiplying inequalities by a negative.
P — Qdoes not mean Q = P.
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Review Argument: P(k) = P(k+1).

Add line.
Inherit Colors.
Switch colors on one side of line.

For any “edge”.
Ok before switch. Still ok, by “fact”.
Not ok before switch, must be on new line.
Switch changes one side,
So now two sides have different colors.
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Wrapup.

Proofs: Direct, By Contraposition, By Cases, By Contradiction.

Induction:

First Step (Base case).

Can step up the ladder of naturals. (Induction Step.)
Get to be on step k. (Use induction hypothesis.)

See you on Wednesday!



