
Lecture 8 - March 1 2021

MAT200: Logic Language and Proof

 



Recall:

2

Recently: induction/recursion

Today: Sets
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HW3 Problem 3


Let P(n) be the following statement: 


P(n):  “n is divisible by 5”.


Prove that P(n) ⟹ P(n + 1)

P(n) = n = 5q, n = 5q, where q is integer

P(q) = 5q
q

P(1) = 5(1)
5 = 1

P(n) ⟹ P(n + 5)
n + 5

5 = P(n + 5)

5q + 5
5 = P(n + 5) distributivity

5(q + 1)
5 = P(n + 5)

q + 1 = P(n + 5)  True
P(n + 5) is shown above and it's true

Bad “proof”Let p.fr denote 59 1 Pla is already deferred
2

Meaningless

5 f P 5q
a You shouldn't need to use statement

nomberinduction to prove this

2 You cault treat Pln as sent
a number Rn

WRONG

still confusing Lef n Sq
Better Let q satisfy

n Sq3 Clarity
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HW3 Problem 3


Let P(n) be the following statement: 


P(n):  “n is divisible by 5”.


Prove that P(n) ⟹ P(n + 1)

Good proof:

C

Ix
1 You shouldn't need to use

induction to prove this
I
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HW3 Problem 3


Let P(n) be the following statement: 


P(n):  “n is divisible by 5”.


Prove that P(n) ⟹ P(n + 1)

Chains of equalities are ok,  
if each step is very small, or you explain each step.
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HW3 Problem 6 5 Summary
PCD is true

Pln Forevery set of
people all thepeople in The proof of
have the same surname's pas pekes

is correct when KazBaseCase

PG Forevery set
X of H PCD Plz

d people all thepeople in
have the same surname

nomiddle
fork c

inductive step Pac Paces The proof of
suppose PCH is there paid paces

Forevery set of is correct when 2 2
K people all thepeople in Bat it is incorrect for K l
have the same surname pay Plz

Ea
Kt1 4
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HW3 Problem 6



Set notation and operations
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• 


• 


• 


• 


• 


• 


•

A ∪ B = {x : x ∈ A or x ∈ B}

A ∩ B = {x : x ∈ A and x ∈ B}

∅ = {}

&(A) = {X : X ⊂ A}

A × B = {(a, b) : a ∈ A and b ∈ B}

A − B = {x : x ∈ A and x ∉ B}

Ac = U − A

EE E
Tin Tsubset

Eg Pcso137 Ed 83,203 E p.B of a Eo131in

Warning O Pcso133 Proof
Because 0 is not a subset xe xeqB

Empty set of Solis F
Powerset i e I e 0,13 is meaningless

Product setnumber
Difference

Baf o e fo ig works
complement uw

f
number set

Everythingnot in A A 03 B 943,003

g Ahhh A B c'R
g 1,3 C o

AC 3,4
TeJupiter

MA1200
3

92 Ceo 3 Loco

E 423 F However ol c PCE233T
Ole Ed 1,23 T lo c 123 T
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• 


• 


• 


• 


• 


• 


•

A ∪ B = {x : x ∈ A or x ∈ B}

A ∩ B = {x : x ∈ A and x ∈ B}

∅ = {}

&(A) = {X : X ⊂ A}

A × B = {(a, b) : a ∈ A and b ∈ B}

A − B = {x : x ∈ A and x ∉ B}

Ac = U − A



Meaningless statements
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• 


• 


• 


• 


• 


• 


•

A ∪ B = {x : x ∈ A or x ∈ B}

A ∩ B = {x : x ∈ A and x ∈ B}

∅ = {}

&(A) = {X : X ⊂ A}

A × B = {(a, b) : a ∈ A and b ∈ B}

A − B = {x : x ∈ A and x ∉ B}

Ac = U − A

Let pen n is de.is Gg g
par _5q
statemeaftomber

I eseo.rs D 3 T
ButIsa Tet St 03 F

e sx I

JE 5 3 has 1 elemerw w
numberwomber
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• 


• 


• 


• 


• 


• 


•

A ∪ B = {x : x ∈ A or x ∈ B}

A ∩ B = {x : x ∈ A and x ∈ B}

∅ = {}

&(A) = {X : X ⊂ A}

A × B = {(a, b) : a ∈ A and b ∈ B}

A − B = {x : x ∈ A and x ∉ B}

Ac = U − A

Theorem: A ∩ (B ∪ C) = (A ∩ B) ∪ (A ∩ C)

Proof: 


We have:


A ∩ (B ∪ C) = {x : x ∈ A and x ∈ (B ∪ C)}
= {x : x ∈ A and (x ∈ B or x ∈ A)}
= {x : (x ∈ A and x ∈ B) or (x ∈ A and x ∈ C)}
= {x : (x ∈ A ∩ B) or (x ∈ A ∩ C)}
= (A ∩ B) ∪ (A ∩ C) .

1 Find relevant defs

by definition of n
7 by defa of u

because P andCQor R
by definitionof n and or PandR2

by definitionof u distributivity oflogical statements

No vena diagrams
No truth fables
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•  means 


•  means 


• 


• 


• 


• 


• 


• 


•

A = B x ∈ A ⟺ x ∈ B

A ⊂ B x ∈ A ⟹ x ∈ B

A ∪ B = {x : x ∈ A or x ∈ B}

A ∩ B = {x : x ∈ A and x ∈ B}

∅ = {}

&(A) = {X : X ⊂ A}

A × B = {(a, b) : a ∈ A and b ∈ B}

A − B = {x : x ∈ A and x ∉ B}

Ac = U − A

Theorem: A ⊂ B ⟺ A ∪ B = B

Proof: 


Roughwork

C C I
Y.I.EEEI.a.hidydefen

t.ms

suppose A c B xeaorxc.rs x B
a or xez xeBThe A xc B.CH and

we want to show AVB_B

y
E Aorxc.is

i e cA or a B xeB
i.e dea or a B xeB El

and
B area or a B iz

For 47
if a A then xeB by assumption Cif xeB then a B trivially

2 is true tautologically
Thus we have shown AUB B

still have toActs AOB B
do


