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A long Argument

1. A—B.
. B— C.
Constructing a truth table
. C—D. for this would be tedious!
Since there are five letters
4. ~D. involved, there would then
S5 — || |
. AVE be 25 = 32 rowsl!! Yuck!

. k.
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1 he Truth Table Monster!

Premise 1 Premise 2 Premise 3 Premise 5

Premise 4

AVE

C—-»D

B-~C

A—B

~D

Conclusion

(1)
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A Shorter Form of Assessment

1. A—B.
. B~ C.

3. C—D.

4. ~D.

5. AV E.

. k.

6. A—C.
7. A—D.

8. ~A.
9. k.

But there is a more “natural”
way fo show that it is o
deductively valid argument.

v

1,2; Hypothetical Syllogism.
6, 3; Hypothetical Syllogism.
7, 4; Modus Tollens.

s, 8; Disjunctive Syllogism.
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JINatural Deduction

Natural deduction is a method of deriving the
conclusion of a deductive argument by using rules of
inference. This allows us to construct a formal proof

of Validity for any dec-uctively valid argument. Once

mastered, 1t 1S more eﬁicient, elegant, and more

illuminating than Checking Validity with a truth table.

There are nine important rules of inference that we

will focus on for this course.
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.Modus Ponens [M.P.)

L. p—q. Recall that the pattern for
M.P. says that affirming both
2. . (1) a hypothetical and (2] its

antecedent allows you to also
" q (.-.) aftirm its consequent.
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. A—B.
2. A.
. B.
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

We just add a new line, putting a new
. A—B number for it. Then state the inference
' ' rule used to get it along with the number
of the premises used with that rule. In
7. A this case, we get the argument's
conclusion right away just by using

M.P

3. B. 1,2; M.P
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. A—B.

Just put A'in for p, and put B
in for g, and this then has the
. A same pattern as M.P. You
saw this before, when we
covered argument patterns.

. B.
3. B. 1,2; M.P
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

The first number tells us which line in the
I. A— B oroof is acting as the first line for M.P.

(the line affirming the hypothetical),

while the second number tell us which
2. A line is acting as the second line tor
M.P. (the line affirming the antecedent).

. B.
3. B. 1,2; M.P
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. A—B.

3 A So this completes the proof,
' ' explaining how the conclusion
follows from the premises.

. B.
3. B. 1,2; M.P
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. C.
. C— E
. |k
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. C.
We just put C in for p, and
2 C — | out F in for g, and this then

. E
3. | 2, 1; ML.P

has the same pattern as M.P.
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. Examples of Using M.P.

Prove that the following argument is valid:

Even it the order of the premises is
L. C reversed, the rule still applies. Just put the
number labels in correct order for the step
in the proof. For M.P. the first number is
2. C — L the line where the hypothetical is affirmed,
and the second number is the line where
F the antecedent is affirmed.

i

3. | 2, 1;
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. C.

2. C—E

. k.

. | 2, 1: MP

So this completes the proof.
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ufxgmp\es of Using M.P.

Prove that the following argument is valid:

1. ~(D&Z)—>(A—D).
2. ~(D&7Z).
- A—D.
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%Exgmp\es of Using M.P.

Prove that the following argument is valid:

1. ~(D&Z)—>(A—D).
Just put ~(D & Z) in for
p, and A = D in for g,
2. N<D & Z) and this then has the
e EEEE— same pattern as M.P.
.. A—D.

.. A— D, [2: MD
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. Examples of Using M.P.

Prove that the following argument is valid:

I. N(D&Z)—}<A—}D> So even if the

sfatements are more

complex, the rule
2. N<D & Z) still applies as long
as the generall
pattern conforms to

A — D the rule of inference.

3. A—=D. 1,2; M.P.
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Jamiliar Rules of Inference

Intro

1. Modus Ponens
(M.P)

I. D — g.
2. p.
S
2. Modus Tollens
(MT))
L. p — g.
2. ~q.
NP.

duction to Natural ‘Deduction—Introduction to Logical Reasonin

3. Hypothetical Syllogism

(HS.)
1. p—q.
2.9

4. Disjunctive Syllogisn
(D.S.)
1. pVyg.
2. N]).
.
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JNew Rules of Inference

5. Constructive Dilemma 8. Conjunction
(C.D.) (Conj.)
1. (p—q) & (r—s). L. p.
2. PV T 2. 4.
6. Absorption 9. Addition
(Abs.) (Add.)
I. pq. L. p.
~p— (p&yg). L PV
-. Simplification
(Simp.)
1. p & yg.
.
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L (pq) & (r—s).

z.p\/r.

5 g AVAKY
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I.ID—'q.
L p(p &)
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s p&ag.
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1. Modus Ponens
(M.P.)
1. p—gq.
2. p.
g
2. Modus Tollens
(M.T.)
1. p—gq.
2. ~q.
v~

3. Hypothetical Syllogism

(H.S.)
1. p—q.
2. q_’i”.
LprT

4. Disjunctive Syllogism

(D.S.)
1. pVg.
2. ~P.

s. Constructive Dilemma

(C.D.)

1. (p—q) & (r—s).
2. pV 7.

S g Vs

6. Absorption

(Abs.)
1. p—gq.
L p(p&g)
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1 he Nine Rules of Inference

7. Simplification
(Simp.)
1. p&g.
“ P

8. Conjunction
(Conj.)
1. p.
2. 4.
s p&y.
9. Addition
(Add.)
1. p.
L pVg.

30



«Pattern Matching

Given all these rules, the first thing to practice 1S
recognizing patterns 1N arguments. Thatis, when
given an argument, can you see how the rules of

inference might be applied.
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~Argument |

Can you ﬁgure out the pattern here?

1. (A&B)—C.
s (A&B) 2 [(A&B) & C].
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LArgument 2

Can you ﬁgure out the pattern here?

. (DVE)&(FvG).
.. (DVE).
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Llearni

Deduction

ThCI'C arc only thI'CC W&YS o lCélITl natural dCdUCtiOHI

1. Practice,
2. Practice, and

3. Practice.

If you do not practice this, t

nen you will not be able

to doit. | trust you now und

Lcrstand modmponms and

modus to//em, SO you can follow the implications here.
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WA ix: Ditterent Symbols

The logical symbols used by our textbook (7he Power of Critical Thinking)
are sometimes different from those used in the handouts on natural
deduction from Copi and Cohen. I will stick to using the symbols from our
textbook, but here is a table for translating the various symbols:

Logical Operator Symbol Used in Textbook Symbol Used by Copi & Cohen
Conjunction & (ampersand) e (dot)
Negation ~ (tilde) ~ (tilde)
Disjunction v (wedge) v (wedge)
Material Implication — (arrow) > (horseshoe)
Material Equivalence None/Not Used = (triple-bar)
Therefore <. (triple-dot) ~. (triple-dot)
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Next Class. ..

WC Wlll ngiIl o lOOk at lOﬂgCI' PI‘OOfS ofnatural

deduction and continue practicing pattern matching.
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