Prove: /2 is irrational.
1. /2 rational = false
1. Assume +/2 rational.

2. false
1.

2. QED

10. a and b not in lowest terms.

© 0N O A WN

Choose a,b € NT, /2 = ¢, lowest terms.

2bh2 = g2

a? is even.

a IS even.

Choose ¢ &€ N, a = 2c.
4¢c2 = g2 = 2b2

2c2 = b2

b2 is even.

b is even.

11. QED
3. QED
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The proof is by contradiction. Assume for purpose of
diction that +/2 is rational. Then we can write v/2 = q,
a and b are integers and the fraction is in lowest terms
ing both sides gives 2 = a2/b% and so 2b2 = a?. This
that a is even; that is, a is a multiple of 2. As a result
multiple of 4. Because of the equality 2b2 = a2, 2b2
be a multiple of 4. This implies that 52 is even and sc
be even. But since a and b are both even, the fraction a
in lowest terms. This is a contradiction, and so the ass
that /2 is rational must be false.



To prove: Vn > 0(P(n))

It's enough to show:

1. (Base) P(0)

2. (Inductive step) Vn > 0(P(n) = P(n+ 1))



To prove: Vn > k(P(n))

It's enough to show:

1. (Base) P(k)

2. (Inductive step) Vn > k(P(n) = P(n+ 1))



Prove: vn20(1+2+3+,,,+n:%)

Prove: Vn > 0(P(n))

1. (Base) P(0)

2. (Inductive step) Vn > 0(P(n) = P(n+1))

3. QED Ind

. . n(nt1
Prove: Vn >0} i = ”(”2 )y.
1. (Base) 29 ;i = O(OTH).
2. (Inductive step) ¥n > O(X7_, ¢ = Ml o sontl, —
3. QED Ind




1. (Base) ¥.0_, i =2CF) (p(0))
1. 29 1i=0 Def. of sum
2, 20+ — g Arithmetic
3. QED By 1.1 and 1



2. (Inductive step) Vn > 0(X 1@ = ”("2"'1) = 277;"11@‘ —

1

1. Fixn > 0.

23 Z%q,:li — n(n2—|—1) s Z?illi — (n—|—1)2(n—|—2)
1. Assume 1" 1= W
23 Z?illi — (n—|—1)2(n—|-2) 277
3. QED Img

3. QED UG



2 Zn_l_l _(n—l—l)(n—|—2)

1. Zf’j‘llz—(z 19+ (n41) Sum has one ex
2 Ly i)+ (1) = M g

Inductive hypot
n(n—l—l) _ (n—l—l)(n—|—2)
+n+1= Algebra

4. QED Combine previol

S*’



Prove: Vn > 0 (P(n))
1. (Base) P(0)

2. (Inductive step) Vvn >0 (P(n) = P(n+ 1))

1. Fixn >0
2. P(n) = P(n+1)
1. Assume P(n)
2. P(n+1)
3. QED
3. QED
3. QED
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Prove: Yn € N,n >0 (6|n3 —n)
1. (Base) 6|03 -0
2. (Inductive step) Vn > 0(6|n3 —n = 6|(n + 1)3 — (n +

1.

2
3.
4

Fix n > 0.
. Assume 6|n3 —n
6|(n+1)3—(n+1) 777
. QED Implication,

UG (condensir

3. QED Induction



Prove: ¥Yn € N,n > 0(6|n3 —n)

1. (Base) 6|03 —0

2. (Inductive step) Vn > 0(6|n3 —n = 6|(n+1)3 — (n +
1. Fix n > 0.
2. Assume 6|n3 —n

3. 6/(n+1)3 - (n+1)

1. (n+1)3—(n+1)=n3—n+3n?+n)
Algebra

2. n?24n is even Last lecture

3. 2|n?24+n Definition of |

4. 6|3(n?+n) Multiplying both

5. 6|(n3—n)4+3(n2+n) Divides both tern
SO divides sum.

6. QED 2.3.1, 2.3.5

4. QED

3. QED



Prove: Vn > O(Z1_F?2 = FpF,41)
1. (Base) Y _F? = Foly
2. (Inductive step) Vn > O(ZP_oF? = FFy 11
1
= Z?;'_O Fz'2 = Fp41bn4
3. QED



Prove: ‘v’n>O(Z . F? = FpF,41)

1. (Base) =Y OF2 = FyF} Both s
2. (Inductive step) ¥n > O(ZP_oF2 = FpF, 1 = X" F
1. Fix n > 0.

2. Ass_tj{neQ S F2 = FpFp,y1
n —
1. z”+1F2 =T oF2+ F2 Sum h
2. zn OF2—|— 1 = FnFo41+ F2,; Induct
3. FnkF, n—+1 + F n—I—l — Fn—|—1(Fn+Fn—|—1) Algebr

4, _|_1(Fn—|—F _|_1) = +1Fn+2 Fibonze
5. QED Combi
4. QED Implic:

3. QED Induct



Prove: Vn > 3 (Sum of interior angles of any n-sided
convex polygon is (n — 2)180 degree
1. (Base) Sum of angles in any triangle is 180.
2. (Inductive step) Vn >3 (P(n) = P(n+ 1))
1. Fix n > 3.
2. Assume sum of angles of any n-sided convex p«
3. Sum of angles of any n 4+ 1-sided convex poly i
1. Fix any n 4+ 1-vertex convex poly X,

say with vertices x1,xp,..., %541
2. Let Y be poly with vertices z1,x5,...,zn (¢
3. Y is a convex poly with at least 3 vertices.
4. Sum of angles of Y is (n — 2)180.
5. Sum of angles of triangle T' = xpn, 41,1
6. Sum of angles in X = sum in Y 4+ sum in

= (n—-2)180+ 180 = (n — 1)180.
7. QED
4. QED

3. QED



Prove: VYn > 0 (P(n))

1. (Base) P(0)
1. VE(f(0,k) = (GHEL)
2. QED

2. (Inductive step) Vn > 0(P(n) = P(n+ 1))
1. Fix n > 0.
2. Assume P(n), that is, row n is correct.
3. P(n+1), that is, row n + 1 is correct.
4. QED

3. QED
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3. P(n+1)
1. VE(Q(n+ 1,k))
1. (Base) Q(n+1,0)
2. (Inductive step) Vk > 0(Q(n+ 1,k) =
3. QED Inductio
2. QED Definitic



1. (Base) Q(n+1,0)

1. f(n+1,0) = (”nill‘}'oq)! Both sides a

2. QED Definition of




2. (Inductive step) VE > 0(Q(n+ 1,k) = Q(n+ 1, k+ 1
1. Fix k> 0.
2. Assume Q(n+ 1,k).
3. Q(n+1,k+ 1)
1. fn+1,k+1)=fn,k+1)+ f(n+1,k)
Definition of

2. f(n4+1,k) = (glntlf;!’“k)!! Inductive hyj
def. of Q(

| .
3. f(n,k+1) = (g!-(l-kk_:-ll))!- Inductive hyj
def. of P(
— (n4k1+1)! | (n41+K)! _ (n
4. fln+1,k+1)= AEEDT T F DR — G
Combine eqt
5. QED Definition of

4. QED Induction



