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Previous Lecture

@ Statements, primitive and compound
@ Logic connectives:
@ Truth tables

negation -

conjunction A

disjunction v
exclusive or @
implicaton  —
biconditional <=
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Truth Tables of Connectives (biconditional)

@ Biconditional or Equivalence
One of the statements is true if and only if the other one is true

P q P>
1

0
0

1

"You can take the flight if and only if you buy a ticket.’
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Example

"You can access the Internet from campus if you are a computer
science major or if you are not a freshman.’

p - 'you can access the Internet from campus’

q - Yyou are a computer science major’

r - "you are a freshman’
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Tautologies

@ Tautology is a compound statement (formula) that is true for all
combinations of truth values of its propositional variables

(P—=q)v(g—p)

P q

“To be or not to be”
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Contradictions

@ Contradiction is a compound statement (formula) that is false for
all combinations of truth values of its propositional variables

P®qg)A(p®—Qq)

“It never happens that
the presence of a lady
In one room implies
that there is a tiger in
the other room or

that there is a tiger in
the other room implies
that there is a lady in
the first room”
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An Example

@ Construct the truth table of the following compound statement

p—=(qv -p)
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Another Example

@ Write the following as propositional formula and construct the truth
table of the resulting compound statement

“An inhabitant of a castle in Transylvania is either sane or insane,
and is a human or a vampire”
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Web Search

»  Google

Canada

discrete mathematics Advanced Search

Lanquage Tools

(Google Search \ (I'm Feeling Lucky}

Search: @ the web () pages from Canada

@ Find all pages that contain “discrete’ AND "mathematics’

discrete OR mathematics Advanced Search
Language Tools

(_Google Search \ (_I'm Feeling Lucky)

Search: ® the web () pages from Canada

@ Find all pages that contain "discrete’ OR "mathematics’

discrete OR mathematics
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Web Search

Google Advanced Search http://www.google .ca/advanced_search?hl=en
Web Images Maps News Video Gmail more v Sign in

GO L)g le Advanced Search Advanced Search Tips | About Google

Use the form below and your advanced search will appear here

Find web pages that have...

all these words: I

this exact wording or phrase: I tip

one or more of these words: l OR I OR I tip

But don't show pages that have...

any of these unwanted words: | tip

Need more tools?

Results per page: l 10 results
Language: I any language
File type: l any format

Search within a site or domain: l

(e.g. youtube.com, .edu)

Date, usage rights, numeric range, and more

Advanced Search I

Topic-specific search engines from Google:

Google Book Search Apple Macintosh U.S. Government
Google Code Search New! BSD Unix Universities
Google Scholar Linux

Google News archive search Microsoft

©2009 Google




Discrete Mathematics — Propositional Logic 11

Web Search

Use the form below and your advanced search will appear here

Find web pages that have...

all these words: | lady tiger
this exact wording or phrase: ' the other room
one or more of these words: I door OR | Sign OR I

But don't show pages that have...

any of these unwanted words: | Insane

@ (lady A tiger) A (the other room) A (door v sign) A — insane

fip

tip

tip
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Logic Equivalences

@ Compound statements ® and W are said to be logically

equivalent if the statement @ is true (false) if and only if W is
true (respectively, false)

or
@ The truth tables of ® and W are equal

or

@ For any choice of truth values of the primitive statements
(propositional variables) of ® and W, formulas ® and W have

the same truth value

@® I[f & and W are logically equivalent, we write
=Y
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Why Logic Equivalences

@ To simplify compound statements

“If you are a computer science major or a freshman and you are
not a computer science major or you are granted access to the
Internet, then you are a freshman or have access to the Internet”

@ To convert complicated compound statements to certain ‘normal
form’ that is easier to handle

Conjunctive Normal Form  CNF
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Example Equivalences

@ Implication and its contrapositive

P q P—=(
1
1
0
1

@ Alltautologies are equivalentto T

@ All contradictions are equivalent to F
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Equivalences and Tautologies

@ Theorem Compound statements @ and W are logically
F, H equivalent ifand only if ® <= W is a tautology.

Proof

Suppose that @ < W. Then these statements have equal
truth tables

0 .| @ N7 DV
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Equivalences and Tautologies (cntd)

Suppose now that @ <= W is a tautology. This means that for any
choice of the truth values of ® and W, O < W s true.

If & istrue, then W must also be true.

If & is false, then to make the formula ® <= W true & must
also be false.

Q.E.D.
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Homework

Exercises from the Book:
No. 9, 13, 17 (*) (page 54)
No. 1ai,iii (page 66)




