Chapter 3 roadmap:
» Propositions, booleans, logical equivalence. §3.(1 & 2) (last week Monday)

» Conditional propositions and arguments. §3.(3 & 4) (last week Wednesday)
» Predicates and quantification. §3.(6 & 7) (last week Friday)
» Quantified arguments §3.8 (today)
» (Begin proofs on Friday)
Today:

» Think through nested (multiple) quantification (leftover from §3.7)
» Think through quantified argument forms

» Practice verifying validity of quantified argument forms (Game 3)



Common forms for propositions

YV x € A, P(x)
V x € A P(x) = Q(x)

dxeA| P(x)



Universal instantiation
VxeA, P(x)

aeA

- P(a)

Existential instantiation
dxeA| P(x)

Let ac A| P(a)

s.ace ANP(a)

Universal modus ponens
VxeA P(x)— Q(x)
acA

P(a)

~. Q(a)

Universal generalization
Suppose a € A

P(a)
SV xeA P(x)

Existential Generalization
acA

P(a)

SdxeA| P(x)

Universal modus tollens
VxeA Px)— Q(x)
aceA

~ Q(a)

-~ P(a)

Hypothetical conditional
Suppose p

q
S.p—q

Hypothetical division
into cases

pVg

Suppose p
r

Suppose g
r

oy



3.8.4

a. Vxe A, P(x)A~ Q(x)
b. VxeA xeB

. VxeB, ~Q(x) = R(x)
..V xeA R(x)

o N



3.8.5

a. VxeA xeB

b. Vxe&€ B, ~P(x)

. VxeA Q(x)— P(x)
SV x€EA ~Q(x)

o N



(Extra # 1)

(a) VyeB,IxeA| R(x,y)

(b) Vx €AYy e B, (P(x)AR(x,y) = Q(y))
(c) . (Vx€APKx)— (Yy € B,Q(y))



(Extra # 2)

(a) V x € A P(x)

(b) ¥ x € A, x € BV R(x)
(c) VyeB,Qy)V ~ P(y)
(d) Vx €A R(x) = Q(x)
(e) ~.Vx € A Q(x)



(Extra # 3)

(a) ¥V x €A P(x) = R(x)
(b) Ixe Al P(x)

(c) VxeAQ(x)VxeB
(d) VxeA Px)—~ Q(x)
(e) .3y e B|R(y)

~— N Nt N



3.8.10

.VxeA JyeB|P(x,y)

- Vy€B, Qy)VR(y)

.V x€eA yeB, P(x,y) >~ Q(y)
.dxeA|S(x)
.o.3ye B R(y)

o N T w

@



3.8.11

a. VxeA xeBAxeC
b.Vxe(C, xeDVxeE

c. VxeB, xe D — P(x)

d VxeB, xe E— Q(x)

e. VxeB, P(x)V Q(x) = R(x)
f. .V xeAR(x)



For next time:

Do Exercises 3.8.(6-9)
See Canvas for fully-parenthesized versions of Game 3 problems.

Read Section 4.1
Take quiz



