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MATH 174, LECTURE 4

. Return quizzes (35 total, 88% ave., 18 perfects; 21 As, 6 B's, 3C’s, 2 D’s, 3 F’s)
. Go over homework questions.

. Homework: pages 87-88, numbers 1 (a-d), 4,5, 6, 7, 9, 11 (a,c), 20 (a,c), 21 (a,b), 29, 32

Quiz: Thursday (09/06)

. Contradiction Rule: If you can show that the supposition thais false leads logically to a contradiction, then

you can conclude thatis true.

. Examples: (1) v/2 is irrational

(2) there exist irrational numbersand3 such that” is rational

. Definition: A predicateis a sentence that contains a finite number of variables and becomes a statement when

specific values are substituted for the variables. ddwmainof a predicate variable is the set of all values that
may be substituted for the variable.

. Definition: If P(x) is a predicate and has doemairD, thetruth setof P(z) is the set of elements db that

makeP(x) true when substituted far.

Note: This can be writte{x € D|P(z)} (the set of allz in D such thatP(x) holds).

. Notation: Let P(x) andQ(z) be predicates with domaiP. The notationP(x) = Q(z) means every

element of the truth set dP(z) is in the truth set of)(z). The notationP(z) <= Q(x) meansP(z) and
Q(z) have identical truth sets.

. Example: (1) SupposeP(x) is “z is even” andl)(x) is “z is a power of 2" andD = {2, 3,...,100}.

(2) Suppose further tha(z) is “z > 200" (sameD).
(3) What if D = {2,3,4}?

Definition and Notation: The symbol ¥" denotes “for all” and the symbdl denotes “there exists”. They are
calledquantifiers The first is auniversal quantifieand the second agxistential quantifier

Vz € D,Q(x) (auniversal statemept
Jz € D such that)(z) (anexistential statemet

When is each true?
When is each false? (Note whataunterexamplés.)

Examples: (1) LetD = {1,2,...,10}. ThenVz € D, x < 20.
(2) LetD ={1,2,...,10}. ThenVz € D,z > 5.
(3) Also, 3z € D such thatz?> € D (sameD).

Set NotationsZ, Q, R, CorZ, Q, R, C)

Examples: (1) 3z € Z such that:?> = z (write in English)
(2)Vz € R, 2?2 > z (not true)

Negations:~ (Vo € D,Q(z)) = 3z € D such that~ Q(z)
~ (dz € D suchtha)(z)) =Vx € D, ~ Q(z)

Note: The negation of a universal statement is logically equivalent to an existential statement. The negation of
an existential statement is logically equivalent to a universal statement.

Examples: pages 87—-88, numbers 11 (b,d), 20 (b,d)



