HW1 graded —
review form?
HW?2 released

CSE 20 .
DISCRETE MATH 0

Fall 2017

http://cseweb.ucsd.edu/classes/fal7/cse20-ab/



http://cseweb.ucsd.edu/classes/fa17/cse20-ab/

Today's learning goals

Translate sentences from English to propositional logic using
appropriate propositional variables and boolean operators.

Truth tables: negation, conjunction, disjunction, exclusive or,
conditional, biconditional operators.

Evaluate the truth value of a compound proposition given truth
values of its constituent variables.

Form the converse, contrapositive, and inverse of a given
conditional statement.

Decide and justify whether or not a collection of propositions is
consistent.



LOg |C Rosen Section 1.1

Use gates and circuits to express arithmetic. -
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Precisely express theorems and invariant statements.

Make valid arguments to prove theorems.
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Circuits —__ Propositions
- 0 (off) \)False

-1 (on) _True

(Order switched!) F F F F F




DeflnlthnS Rosenp. 2-4

Proposition: declarative sentence that is T or F (not both)

Propositional variable: variables that represent
propositions.

Compound proposition: new propositions formed from
existing propositions using logical operators.

Truth table: table with 1 row for each of the possible
combinations of truth values of the input and an additional
column that shows the truth value of the result of the
operation corresponding to a particular row.
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Truth table: (pvg)v(pvr)

How man@re in the truth table for (BV cﬁ Y (B vr)?
Al

B. 2

C. 3 23 - Y
D. 4

E. None of the above

JSe brac s l/:

Precedence
order of
operations on p.
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How do we fill in these rows?
- Inputs
- Output o Q Q
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Truth tables

- Can use truth table to compute truth value of compound
proposition.
- Also, can specify logical operator by truth table.
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Truth tables
Can use truth table to compute value of compound
proposition. —
P q r pvqg Vvpvr) -
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Compound propositions

T F
F T
Negation

Rosen p. 3-4, 21

P q pvdq Pad P& q
p OR(Q PAND g p XOR(

T T ‘ T F

T F T F T

F T T F T

F F F F F
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qg—

Inverter

Disjunction Conjunction

p—P )pAql E—c:
g —P

AND gate

XOR gate



Compound propositions Rosen p. 10
Consider the compound proposition N WES
~(2B VY 29) mp=F
p ~(=pV q)
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Compound propositions Rosen p. 10

Consider the compound proposition




Compound propositions

Consider the compound proposition

Rosen p. 10

~(—pV —q)
p q —p -q -pV-g  (-pV—q)
T | T F F F T
T F F T T F
F | T T F T F
F F T T T F

Does this look familiar?




Logical equivalences Rosen p. 25

Compound propositions that have the same truth values In
all possible cases are logically equivalent, denoted =.

What compound proposition is
?/\ 7) logically equivalentto —(—pV —q) ?
1

T T N
T F F F B. p\;"q
= T = F C. pPAp
- D. ¢V —q
- - - | E. None of the above.
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Tautology and contradiCtion  rosen p.2s

Tautology: compound proposition that is always T
Cantradiction: compound proposition that is always F
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Which of the following is tology?
T[T F T A g s dftahtology
T | F F 1 B. PVP

C pAD
F T F T <@pv—|p P o)
F F F T E. pA-p Coair adichoen




Tautology and contradiCtion  rosen p.2s

Tautology: compound proposition that is always T
Contradiction: compound proposition that is always F

Are all compound
propositions either
tautologies or
contradictions?

Cd\/\ﬂl\ ‘\-jﬁﬂ();is

m 4 -
nm =4 m -
m T T1 T
— =4 44 -



CT ranslatlonj Rosen p. 2. 1247
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Express the sentence »
"The message was sent from an unknown system@ it e

W‘@g’s&s using the propositions

/\'7

p: g;ememis scanned for v@

q: "The message was sent from an unknown system" /\ In/\—];/ e

/ and

A. PAQ  F P CZ !/4

B. pA—q U
c.7pVq — ﬁ) - F)/D
D. PV q

/E)\Ione of the above. L Ob AT l




System specification + consSISteNCY  rosenp.1s

Can such a
system be

built?

System specifications are consistent if they do not contain conflicting
requirements

In other words: the specifications are consistent if there is a truth assignment
to the input propositional variables that makes each specification true.



System specification + CONSIStENCY  rosenp. 18

System specifications are consistent if they do not contain conflicting
requirements

Start with system specifications in English
Translate to compound propositions
Fill in truth table with one column for each of the specifications

Look for row in truth table where each output column evaluatesto T
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"If p, then q

T‘



COndItIOna|S Rosen p. 6-10
T T T
T F F Q
F T T o
@,
F F T
The only way
to make a
n " conditional
If p’ then q statement

false is to ...



COndItIOna|S Rosen p. 6-10
Hypothesis -
Antecedent £
// F T T
F F T
Conclusion
Consequent

"If p, then 0"
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COndItIOna|S ] Rosen p. 6-10
_ pMe Y (ane
p q p—2>q q2p Q= 7P —=p — g
T T T =<
T F F 0 =
= T T F =
F F 1] T
Converse X — verse
of p>¢ Contrapositive \of p>q
of p>q
— K T oank p F
\ofay\.\i ?QM\%C e ﬂ\\{ 2.~ N 7)’—(—
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COndItIOnals Rosen p. 6-10

P 9 p=2>q q2>p ¢ — P —p — —

T F | PR

Converse Inverse

of p>q Conot][allopeosciltive of p>q



Converse Inverse

Contrapositive

of p=2¢ of p> g

of p=>¢
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BICOndItIOﬂals Rosen p. 6-10

Which of these compound propositions e PN .
is logically equivalentto p <> q ? it gadnly if

"Necessary and sufficient”
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BICOndItIOﬂals Rosen p. 6-10

Q "If and only if"
O "Necessary and sufficient”

Notice:
Compound propositions A and
B are logically equivalent

iff \
A< —>B is a tautology

/
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T T
T F
F T
F F
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Translation Rosen . 22, LoF

Express the sentence
"The message is scanned for viruses whenever the

message was sent from an unknown system" using the ) f
propositions % Lul, .
Ve
p: "The message is scanned for viruses" / NAU\{VCW C])
g: "The message was sent from an unknown system"
? \-7/”3
A. PG
B. pVQq
C. p—q
__ID.p&q

G. None of the above.




System specification + CoONSIStENCY  rosenp. 23411

2
(TheTouter can send packets to the edge system/only if it supportsolrﬁe new
address space. N

c
For the router to support tﬁg new address space, it is\rwmjng_lgt_e_st

software release be installed.

The router can send pa(;Eets to the edge system if the latest software release is
installed. o

e

The router supports the r?@w address space. P LT v el \/\*S
Ha(ce
"



System specification + consistency @

p only if q.
-~
For q, it is necessary that r.

pifr.

g.
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System specification + CONSIStENCY  rosenp. 23411

p only if g, 9P
For g, it is necessary that . @—)@

r—p

pifr.

g. q
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System specification + consSISteNCY  rosenp.1s

p only if g. g =P
N Can such a
For q, it is necessary that . r— g system be
built?
oifr. S
d. !

System specifications are consistent if they do not contain conflicting
requirements

In other words: the specifications are consistent if there is a truth assignment
to the input propositional variables that makes each specification true.



Rosen p. 23 #11

@

v —

System specification + consistency




System specification + CONSIStENCY  rosenp. 18

q—"p r—"q T —=pP q
T T T T T T T
T T F T F T T
T F T F T T F
T F F F T T F
F T T T T F T
F T F T F T T
F F T T T F F
F F F T T T F

System specifications are consistent if they do not contain conflicting requirements
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Reminders

- Discussion section tomorrow
- Review quiz "due" tomorrow
- HW2 due Friday



