Universal instantiation

VxeA, P(x)
acA
. P(a)

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

~ Q(a)

s~ P(a)

Existential instantiation
dxeA| P(x)

Letac A| P(a)
s.a€eAANP(a)

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

P(a)

~ Q(a)

Existential Generalization

acA
P(a)
SdxeA| P(x)

Hypothetical conditional
Suppose p

q
p—q

Universal generalization

Suppose a € A
P(a)
LV xeA P(x)

Hypothetical division
into cases

pVq

Suppose p
r

Suppose g
r

oy



3.14.4
a. Vxe A, P(x)A~ Q(x)
b. VxeA xeB
. VxeB, ~Q(x) = R(x)
..V xeA R(x)

o N



3.14.5

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) VxeAQXx)VxeY
(d) VxeA Px)—~ Q(x)
(e) .3y e B|R(y)
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3.14.10

.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
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3.14.11

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)



