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First Few Examples Sudpsidionabry

If | am the President then | am well-known. | am the President. So | am well-

nown \ 7
If I am the President then | am well-known. | am not the President. 30 | am

notwellknown. N9 rwesk —

If Rajat is the President then Rajat Is well- known Rajat is the President. So
Rajat is well known., ~ X~ -

If Asha is elected VP then Rajat is chosen as G-Sec and Bharati is chosen
as Treasurer. Rajat is not chosen as G-Sec. Therefore Asha is not elected
VP.

If Asha is elected VP then Rajat is chosen as G-Sec and Bharati is chosen
as Treasurer. Rajat is chosen as G-Sec. Therefore Asha is elected VP.
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Deduction Using Propositional Logic: Steps

Choice of Boolean Varfables a, b, c, d .. which can take values t-rue or

(false ‘

Boolean Formulae developed using well defined connectors ~, A, V, —,

/tg whose meaning (semantics) is given by their truth tables.

\Codification of Senten@pf the argument into Boolean Formulae.

Developlng the Deductlon Process as obtaining truth of a @bmed
[Formula expressing the complete argument. ~~

Determining the Truth or Validity of the formula and thereby proving or
disproving the argument and Analyzing its truth under various
Interpretations.
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Deduction Using Propositional Logic: Example 1

Choice of Boolean Variable@

... which can take values true orTalse.

Boolean Formulae developed using well
defined connectors ~, A, V, —, etc,
whose meaning (semantics) is given by
their truth tables.

Codification of Sentences of the \/
argument into Boolean Formulae.

Developing the Deduction Process as
obtaining truth of a Combined Formula
expressing the complete argument.

Determining the Truth or Validity of the
formula and thereby proving or \/
disproving the argument and Analyzing
its truth under various Interpretations.

If | am the President then | am well-known. [ am
the President. So | am well-known

Coding: Variables
a: | am the President v
b: 1 am well-known +~

Coding the sentences: N \o
Fllasb 4&—p = &
F2:a v

v

G: bV
The final formula for deduction:
/that i

%g
&—)b)/\ )—>
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Deduction Using Propositional Logic: Example 1

Boolean variables a, b, ¢, d, ... which
can take values true or false.

Boolean formulae developed using well
defined connectors ~, A, V, —, etc,
whose meaning (semantics) is given by
their truth tables.

Codification of sentences of the
argument into Boolean Formulae.

Developing the Deduction Process as
obtaining truth of a combined formula
expressing the complete argument.

Determining the Truth or Validity of the
formula and thereby proving or
disproving the argument and Analyzing

its truth under various interpretations. |

If | am the President then | am well-known. | am the President. So | am well- kvc

Coding: Variables W Tm&(\,’(al.lz, W
M0 L fuonile ‘ s

a: | am the President
b: | am well-known
Coding the sentences:

Fl:.a—b ’ M

G b —_—

The final formula for deduction that is[. (@—b)Aa)—b l
A

a b a—b (a—bAa (@—b)Aa)—b

V[ 71 T
T/l F | Flv| ( FVY [T
F/lT | T F v T
F,lF | 7T | F v T

. A —
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Deduction Using Propositional Logic: Example 2

Boolean variables a, b, c, d, ... which
can take values true or false.

Boolean formulae developed using
well defined connectors ~, A, V, —,
etc, whose meaning (semantics) is
given by their truth tables.

Codification of sentences of the
argument into Boolean Formulae.

Developing the Deduction Process
as obtaining truth of a combined
formula expressing the complete
argument.

Determining the Truth or Validity of
the formula and thereby proving or
disproving the argument and
Analyzing its truth under various
interpretations.

If | am the President then | am well-known. | am not the President. So | am not well-

T — VW

Coding: Variables

a: | am the President v’ ?b\l’lﬂ)
b: I am well-known "~ K=
/7

Coding the sentences: \D - TJU\’&/

Flia—>b Y /z

F2: ~a v~

G: ~b

The final formula for deduction: (F1 A F2) — G, thatis: ((@a—b)A~a)— ~b
Pl bt

a—b (a—sbA~a (@a—b)A~a)—~b

,(WTTT F T

T|F| F F T

— (T ovanid
FIF | T T T
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Deduction Using Propositional Logic: Example 3

If | am the President then | am well-known. | am the President. So | am well-

known

Coding: Variables

a: | am the President

b: I am well-known

Coding the sentences:

Fl:a—b

F2:a

G b

The final formula for deduction: (F1 A F2) — G, that is:‘@ —b)Aa)—b

a b a—b (a—bAa (@—b)Aa)—b

m| M| - |-
M~ T |-
e s B B |
M M| ™| -
e e N e B |

If Rajat is the President then Rajat is well-
known. Rajat is the President. So Rajat is well
known

Coding: Variables

a: Rajat is the President \/

b: Rajat is well-known v~

Coding the sentences:

Flia—b v~

F2:a v/

G b v’

The final formula for deduction:

(FLAF2) — G,

thatis: ((@a—b)Aa)—b

—

~

w%&d&@
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Deduction Using Propositional Logic: Example 4 & 5

If Asha is elected VP then Rajat is chosen as G-Sec | | If Asha is elected VP then Rajat is chosen as G-

and Bharati is chosen as Treasurer. Rajat is not Sec and Bharati is chosen as Treasurer. Rajat is
chosen as G-Sec. Therefore Asha is not elected VP. | | chosen as G-Sec. Therefore Asha is elected VP.
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More Examples

If Asha is elected VP then Rajat is chosen as G-Sec
harati Is chosen as Treasurer. Rajat is not
chosen as G-Sec. Therefore if Asha is elected as VP

then Bharati is chosen as Treasurer
. B b e \R
o Ryl & s b-o
0" Aok » O
et

F}L A—7 w

£q 19
G: @7 )
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Rajat is not chosen as G-Sec. Therefore if Asha is
elected as VP then Bharati is chosen as Treasurer

Na—v (b1 V (3bAC
ei o ( w

B b
g (&—>¢)

W: U\VQ}«?Q

If Asha is elected VP ther(eifheb Rajat is,chosen as G-
Sec or Bharati is chosen as Treasuref but not both.)

)
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Methods for Deduction in Propositional Logic

Interpretation of a Formula W Mmk\ﬂm\/ b e TWIM ‘%g&

Valid, non-valid, Satlsflabl Unsatlsflable
Decidable but NP-Hard \ 3

Truth Table Method ~~

Faster Methods for validity checklng
Tree Method

Data Structures: Binary Decision

Symbolic Method: Natural Deduction

Soundness and Completeness of a

Method \_\7 L

Diagrams (®99) — oS
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Methods for Deduction in Propositional Logic

Interpretation of a Formula

Valid, non-valid, Satisfiable, Unsatisfiable
Decidable but NP-Hard

Truth Table Method

Faster Methods for validity checking:-
Tree Method

Data Structures: Binary Decision
Diagrams

Symbolic Method: Natural Deduction

Soundness and Completeness of a
Method

NATURAL DEDUCTION:
Modus Ponens: (a — b), a

.- therefore b

‘Modus Tollens: (a — b),Eb

.- therefore ~av”
Hypothetical Syllogism: (a — b), (b — c):-
therefore (a —¢c) v =

Disjunctive Syllogism: (a V b), ~a therefore b

Constructive Dilemma: (a — b) A (c — d), (a vV
C) :- therefore (b V d)

Destructive Dilemma: (a— b)A(c — d), (~b V
~d) :- therefore (~a V ~C)

Simplification: a A b:- therefore a v
Conjunction: Namherefore anhb v

Addition: a :- therefore a V b
Natural Deduction is Sound and Complete

——
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Insufficiency of Propositional Logic

mr Mary goes, so does the lamb. Mary goes to school. So the
lamb goes to school.

| No contractors are dependable. Some engineers are contractors.

——

Therefore some engineers are not dependable.

All dancers are graceful. Ayesha Is a student. Ayesha Is a dancer.
Therefore some student is graceful.

Every passenger is either in first class or second class. Each
passenger is in second class if and only if he or she is not wealthy.
Some passengers are wealthy. Not all passengers are wealthy.
Therefore some passengers are in second class. @M Wb
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Thank you
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