You are given four cards with a number on one side and a
letter on the other. You can only see one side of each card.

n

Which card(s) do you have to turn over in order to fully
test the following rule:

If there is a vowel on one side of the card,
then there is an even number on the other side.
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You are given four cards with a drink on one side and an age
on the other. You can only see one side of each card.

M n

Which card(s) do you have to turn over in order to fully
test the following rule:

If you are drinking alcohol, then you must be over 21.
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PROOFSWITH CONDITIONALS
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RULES FOR CONDITIONALS

® — Elimination: from P = Q and P, we can infer Q.

LR O
25

3.0 — Elim: 1,2

® < Elimination: from P < Q and P/Q, we can infer Q/P.

|.P & Q
2.0

3.P < Elim: 1,2
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RULES FOR CONDITIONALS

bl i ©) | Pi2e@

D 4 Pl

3.Q — Elim: 1,2 3.7Q INVALID
[Pl S ® M e ¥ ©)

2. 2.7Q

3P INVALID 3.7P VALID, but not —E
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RULES FOR CONDITIONALS

P =@ [P =@
91 4 2.7Q
3.0 — Elim: 1,2 3.7P VALID, but not = E

Modus Ponens Modus Tollens
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EXAMPLE

= i B cAVA©)

xample: 5 PR
PvQ 3.QeS
PR 4.Sv R
QoS ¥ for VElim
SVvR

R
R Q for VElim

R

R vElim 1, 5-...
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EXAMPLE

c 5 RR-Vv.@
xamp = 7 PoR
PvQ 3.QeS
PR 4.Sv R
Q<—>_'S 2 for VElIim
6.R —Elim 2,5
SVvR :
7.Q for vElim
R 8.7S <Elim 3,7
R by disjunctive syllogism 4,8
R vElim 1, 5-...
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RULES USING CONTRADICTIONS

Example: Disjunctive Syllogism

PvQ
-P

Q

|.P v Q

228

for v Elim
1 Intro 2,3
1 Elim 4

for v Elim

v Elim 1,3-5,6-6
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RULES USING CONTRADICTIONS

Example: Disjunctive Syllogism

PvQ
-P

Q

|.SVv R
ey 1

‘ N
W

S
3l
. R
.R

o U1 A

oA
o)

for v Elim
1 Intro 2,3
1 Elim 4

for v Elim

v Elim 1,3-5,6-6
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EXAMPLE

2.P—R
3. QoS Insert DS proof here
4SvR 37 for v Elim
. 4. 1 1 Intro 2,3
AR gl 5. R 1 Elim 4
6.R
7.0 iR for v Elim
8. :
/. R v Elim 1,3-5,6-6
R by disjunctive syllogism 4,8
R VElim 1, 5-...
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EXAMPLE

§ Iz;is Insert DS proof here
4.Sv R 2 for v Elim
|0. L 1 Intro 8,9
e pTon s 1. R 1 Elim 10
6.R
7.0 I_2 R for v Elim
i |3. R v Elim 4,9-11,12-13

13. R v Elim 4,9-11,12-13
14.R v Elim I, 5-6,7-13
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FORMAL PROOF RULES

® — Introduction
From a proof from P to Q, we can infer P = Q.

i

j- Q

I PO — Intro: |+

This rule is often known as Conditional Proof
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CHAIN ARGUMENT

Example:
BT P = Q
A= 2.Q— R
P—R P for = Intro
4. Q — Elim 1,3
5. R — Elim 2,4
6. PR — |ntro 3-5
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TRANSITIVITY OF —

Example:
B e 3 B
P—Q i
— 2: OFR for = Intro
(Q—=R)—= (P~ R)
35R for = Intro
4. Q — Elim [,3
R
P—-R — Intro
(Q 2.R)7“2A(P R} Dilneko
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TRANSITIVITY OF —

Example:

[ e B
P—Q EiSE
— 2: OFR for = Intro
(Q—R)—=>(P— R)
3.5E for = Intro
4. Q — Elim 1,3
5. R — Elim 2,4
6 Pa—oiR — |ntro 3-5
7.(Q @ R) =@ (P — R) = Intro 2-6

Monday, September 20, 2010



NOTICE THE STRUCTURE

=R O

2.Q—R
3R

4.0
5. R

6. RV R

for 2 Intro

— Elim 1,3
— Elim 2,4

— |ntro 3-5

e &)

2. QR
SR

4, .0
5. R

6. B =R

7.(Q = R) =

for 2 Intro

for = Intro

— Elim 1,3
— Elim 2,4

— |ntro 3-5
(F. R

— |ntro 2-6
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SUBPROOFS AND PROOFS

Q- R g

e (Q-R)=(P— R)

P — Q

Q- R e

3 (P Q=l(QRP=(P2 B
R

ooooooooooooooooooooooo



MODUS TOLLENS

3P for mlntro

4. Q — Elim 1,3
b e 1Intro 2,4
6 P =1 Intro 3-5
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CONTRAPOSITION

Bl gt 1 O

2. W
38 P

4. Q
S |

6. P
7.-Q—-P

for = Intro
for Tlntro

— Elim |,3
1Intro 2,4

=1 Intro 3-5

— ntro 2-6
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FORMAL PROOF RULES

® < _Introduction: from a proof from P to Q and a

proof from Q to P, we can infer P & Q.

i

i Q
k.Q

m. P

k.P < Q < Intro: | -j, k-m
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Example:

P Q
Q<R

P< R

BICONDITIONALS

for «<Intro
— Elim 1,3
— Elim 2,4

for <Intro
— Elim 1,3
— Elim 2,4

<I|ntro 3-5, 6-8
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