Lista 1

Exercicio 1:

(a— (b — c))(l) a®

b2
(b —c)

(B =)

(B =)

P (1 -)(3)

(b—(a—c¢))
(a—=(b—=c)) = (b= (a—c)))

(I =)(2)

(I —=)(1)
Exercicio 2:

a()

(1) (aVvb) (V)
(an(aVb))

(a— (aA(aVvb)))

@n(avb)®
(1)) a

(I/\) (E/\)

(ar(@avb) < a) (I7)
Exercicio 3:
(aADb) (In)
(c= (anb)) (I =)G)
((c>b) = (c— @rb)) (I =)@) o
((c —a) = ((c = b) = (c > (aAb))))
Exercicio 4:
y (b)Y a® (anb) o a)® .
(anb)@ BN a® - (E =) () @ @) (EA)  a® o
a (9 (anb) 73 (aAb)
(@nb)—ay 8 @A) (1)) ) (En)
((anb) o a) an) (a5 b) (I =)6)
((a—Db) = ((aAb) < a)) (r=){1) (aAb) < a) — (a— b)) (I —)(4) )
(a—b) < (aAb) < a))

Exercicio 5:

(a— e a® (a—b)@ a®

(b—c¢) b (E )
( (I =)(3)
(a—c)
((a—b)— (a—c)) (I =)(2) ; 1
(e (boo) = (a=b) = (@) (=)

Exercicio 6:

(c= @by e® (c=(@anb)” e (esanesb)® (comne—b)®

(aAb) (=) (EA) (aAb) =) (N (c - a) (EN) (5 ) c=b) (EA) )
a b a b
(c > a) (I =)(2) c > b) (I =)(3) - @b (IN) .
((c = a)A(c— b)) (I =)(1) (c = (anb))

((c—=(aAb)) = ((c—=a)A(c—Db)))

(((c = a) A (c = b)) = (c = (aAb)))
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Exercicio 1:

(a— b)(l) a®

(aVvb)? b (E—) bW ) LZ( ) M( A "
(?a Vb) = b) (I —=)(2) (éal (; ) (I —)(5) ((aVb) —b) . (aVb) (E )
ST Dt (22 b) T e
((a—b) = ((aVb) < b)) (((aVb) < b) = (a— b)) )
((a—Db) < ((aVvb) <« b))
Exercicio 2:
(3)
@y a@ @ADT g
a (EV)(2)(3)
v (I =)(1)

((av(aAb))—a)

Exercicio 3:

b@) (an (b\/C))(l) (EA) (an (b\/C))(l) (EA)  c®
(@A (bve)® @nb) (IA) YY) (ZA)
bve EN (@anb)V(anc) (Zv) (@arb)V(ano) (Zv)
(EV)(2)(3)
((aAb)V(anc)) (I =)(1)
((an(bVve)) = ((anb)V(aAc)))
Exercicio 4:
(brc)® (bAc)®
@y o )C) v —e CEEM () @vbr) Ay —bo b()EA) ()
g (BV)(2)(3) b (BV)(®)(5)
(avb)A(av o) (M)(I—>)(1)
((av(bAc)) = ((avb)A(aVec)))

Exercicio 5:

(avb)® (a—c) a® (b—c)® bpO (E )

c - c B
(avb) =) -
((b—c)— ((avh) - ) =)@ R
(@a—sc) = ((boc) = (avb) =) (7 =){1)
Exercicio 6:
(a—c)A (b —c))M (a—c)A (b —c)V
(EA)  a® (EA) bW
(avb)® (a=c) (E —) Lind.) (E —)
c - c BIeW
.
(avb) —c) (I —)(1)

((la—=c)A(b—=c)) = ((aVb)—c))
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Exercicio 1:

al)  —a®

(IL) ——a®
e O N
(a— ——a) (L —=)(1) m( —)( )(I/\)
(a+ ——a)
Exercicio 2:
(a— b)(l) a® (E=) -b®
b (1L)
-a O e
(=b — —a) -
((a—=b) = (-b — —a)) (r=){1)
Exercicio 3:
a® (Iv) —(aVv-a)®
(aVv-a) . (11)
- (I-)(2) ) v )
(aV —a) . (L)
@V a) (I=)(1)
(aVv-a) (E-)
Exercicio 4:
(CEDEDRLPIN
(a—b) —a) - a) =)
Exercicio 5:
—a(®) ey @ B ey ®
(an b)(l) (EA)  —a® (an b)(l) (EA) @ (—a Vv —b) (Iv) (ma v =b) (L) (maV —b) (1v) (ma Vv =b)
(ma Vv —b)® a (I1) (11) L (1-)(6) L
1 1 ——a ——b
T (EV)(3)(4) a (E-) o
~(Cav b) =)) . (anb)
((aAb) = = (-aV —b)) (= (maV —b) — (aA b))
(aAb) < = (—aV b))
Exercicio 6:
—b®  a® ®)
By (an-b)? B ) (aA—-b) an  ~@n-)° I
(a—b) = (BN (a A —b)® T (IL1)
- (E —) o (EN 5 (I-)(5)
L - ™ e - B
- —
~(arh) (1 =)(1) (a2 b) (1-)(3)

((a—=b) = = (an-b))

(a—b) & —(aA—b))

Exercicio 7:



(anb)? (anb)®
(EN) —a® —p®)
(-aV -b)? a— (I1) b (fA) b (I1)
(~aV —b) - OO 1y
-~ -(aAb B
C@rb)— (av by (ENE Ty (=)@
(=(aAb) < (-aV b)) (IN)
Exercicio 8:
@ (an-b)® (-an-b)®
y 2 (BN bW (B
(avb)® N (I1) Ib (N (I1)
T (EV)(3)(4) (=)@
~(-aA-b) ) b
(aVb) =~ (-ah b)) =)0 7 @Mgbv) = vy 0O
((aVb) < = (-an b)) (IN)
Exercicio 9:
a® v @b b®) " (4)
(aVvb) (1) (@avb) (Iv) —(aVvb) , . a(® (—a A —b) (EN) ) (—a A —\b)(4) (EN)
- (I-)(2) L ) (I-)(3) (aVhb) T (7L1) b (IL)
—a (_‘a A _|b) —\b (I/\) 1 L (E\/)(G)(7) ([ )(5)
- (a —a - I 1 - (a Vv b) -
(~(avb) = (-aA b)) U YR (1))
Exercicio 10: (2(avb) & (ran=b)) (IN)
(a— b)(l) a®
b (E =) 2
Cavb) (Iv) —(-avb)?®
T (1)
- (1-)(3) )
(-aVb) (V) =(mavb)? a® -a®
(IL) Cav b ®@ I
ﬁf(ﬂa Vb) e (E-) e A L (EV)(6)(7)
(—aV b) E= (I —)(5)
- (a—Db)
(a=b)= (navh) e (Cavh) — (a—>b)) T
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Exercicio 1:

Vx.R(x,x)( )(EV)
R(z,x) (19)
Jy-R(z,y) (Iv)
Va.Jy.R(z,y) (I —)(1)
(Vz.R(z,z) — Va.Jy.R(z,y))

Exercicio 2:

Ha:.Vy.R(x,y)(l) Vy.R(x,y)m
(E3)(2)
VyR(I;:,(z) S (EY)
Jz.R(z,y)
Vy. 3z R(x,y)
(Fz.Vy.R(z,y) — Vy.Jz.R(z,y))

Exercicio 3: Vo.R(z,z) F V. 3y.R(z, y)

Va.R(z, x)
= o (EY)
R(z,x) (19)

Jy.R(z,y)
Va.Jy.R(z,y) (1)
Exercicio 4: Vz.R(z,z) F Va.Vy. (R(z,y) — Jz. (R(z, 2) AR(z,y)))
R(z,y)"
Ve Vy. Rz, y) (EV) R(z,y) (IV)
R(z,y) R(z, z) (IN)
(R(2,2) AR(:,9) .
3z (R(z,2) AR(2,)) (I —)(1)
(R(z,y) — Jz. (R(z,2) AR(z,9))) (IV)
Yy. (R(z,y) — 3z. (R(z, 2) AR(z,y))) (Iv)
Va.Vy. (R(z,y) = Jz. R(z, 2) AR(z,¥)))
Exercicio 5: Va.Vy. (R(z,y) = “R(y,z)) F Vo.-R(z, z)
Ve Vy. (R(z,y) — -R(y,z))
W Rizy) 5 Ripa) O p
R(z, 1:)(1) Rz, z) = ﬁR(:C]E’{l(‘i')’ ) (E =) (L)
L
(I=)(1)
-R(z, )
Ve.mR(z, z) 1)

Exercicio 6: Jx.p(z) F —Va.—p(z)
)(1)

zp(z) px)? Vo.-p(x
p() (EH)L(Q) >
—Va.-p(z) (I=)()

Exercicio 7: Jz.p(z,z) F Jz.Jy.p(z,y)
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Exercicio 1: Va.Vy.Vz. (R(z,y) AR(y, 2)) = R(z, 2)),Vo.-R(z, z) F Vz.Vy. (R(z,y) = “R(y,x))

Ve VyVz. (R(z,y) ARy, 2)) = R(z, 2))
YyVz. (R(z,y) ARy, 2)) = R(z, 2))

(EV)

V(RG] ARG SRz 00 o Res)® Rwo®
(R(z,5) A R(y,2)) = R(z,2)) Rl A Rpo) Y VeoRGa)
R(z,z) -R(z, ) (11)
= (I-)(2)
_‘R(yv iL’)
R(z.y) > R(y.2)) e
Vy. (R(z,y) = ~R(y, z)) (Iv)
Va.Vy. (R(z,y) = “R(y, z))
Exercicio 2: Vz.Vy. (R(z,y) = R(y,z)) F Ve.Vy.Vz. (R(z,y) AR(z, 2)) = Ju. (R(y, u) AR(z,u)))
VaVy. (R(z,y) = Ry, x)) (EY) ) Va.Vy. (R(z,y) — R(y,x)) (EY) X
vy R(z.y) 2 R@.o) 7 R@EYARE@Y Y R(z.y) > Rlye) 7y Rlay) AR@ )Y
(R(z, 2) = R(z,2)) R(z,2) (E =) (R(z,y) = Ry, z)) R(z,y) (E —)
R(z, ) R(y,z) (IN)
(Rly.o) AR(z.x) 03
Ju. (R(y,u) AR(z,u)) (I =)(1)
(R(z,) A R(z,2)) — 3u. (Rly, u) AR(z, ) )

Vz. (R(z,y) ;\ R(z,2)) = Ju. Ry, u) AR(z,u)))
Yy Vz. (R(z,y) AR(z, 2)) — Ju. (R(y,u) AR(z,u)))
VeVyVz. (R(z,y) AR(z,2)) = Ju. (R(y,u) AR(z,u)))

Exercicio 3: Va.Vy. (R(z,y) — R(y,x)),Ve.Vy.Vz. (R(z,y) AR(y, 2)) — R(x, 2)) F Va.Vy.Vz. (R(z,y) AR(z, 2)) — Ry, 2))

VeVyVz. (R(z,y) ARy, 2)) = R(z, 2))
Vy.Vz. (R(z,y) AR(y, 2)) = Rz, 2))

(EV)

Vz. (R(z, w) AR(w, 2)) = R(z, 2)) (V) (EY)
((R(z,w) A R(w, 2)) = R(x, 2)) (Iv) Va.Vy. (R(z,y) = R(y,x)) (EY) X
Vo (R(z,w) \R(w,2)) = R(z,2)) () vy R(z,y) > Rlya) 7 (Rl AR@:)Y 1
(R(y.w) AR(w,2)) > R(y.2)) ) R(x,y) — Ry, ) R(x,y) ) R@pAR@T L
Vw. (R(y, w) A R(w, 2)) = R(y, 2)) (EY) R(y, z) R(z,2) (IA)
(R(y, ) ANR(z, 2)) = R(y, 2)) (R(y, z) AR(z, 2)) (E —)
R(y, 2)
(R(z.y) AR(z.2) & R(y.2)) e
Vz. (R(z,y) AR(z, 2)) = R(y, 2)) (Iv)
Yy Vz. (R(z,y) AR(x,2)) = Ry, 2)) (Iv)
Va.VyVz. (R(z,y) AR(x,2)) = Ry, 2))
Exercicio 4: Va.3y.R(z,y),Ve.Vy. (R(z,y) — Ry, z)) ,VaeVy.Vz. (R(z,y) AR(y, 2)) = R(x,2)) F V. R(x, x)
Va.Vy. (R(z,y) = R(y,x)) Vz.3y.R(z,y) )@
Ve VyVz. (R(z,y) ARy, 2)) = R(z, 2)) (EY) Vo Jy.R(z,y) (BY) R y)(l) Vy. (R(z,y) = R(y, x)) (EVY) 5 Jy.R(z,vy) (EV) R(zx,y) ()
Vy.vz. (R(z,y) ARy, 2)) = R(z, 2)) (EY) Fy-R(z,y) ’ (E3)(1) (R(z,y) = Ry, z)) R(z,y) (E —)
Vz. (R(z,y) AR(y,2)) = R(z,2)) (EV) R(z,y) R(y,z) (IA)
(R(z,y) AR(y,2)) = R(z, 7)) (R(z,y) AR(y,x)) (E —)
Rv(i’fxi)(x, x) (Iv)

Exercicio 5: Va.Vy.Vz. (R(z,y) AR(z,2)) = R(y, 2)),Ve.R(z, x) - Vz.Vy. (R(z,y) — Ry, z))



Ve Yy Vz. (R(z,y) AR(z, 2)) = Ry, 2))

(EY)
VyVz. (R(z,y) ARz, 2)) = Ry, 2)) Vz.R(z, x) G
Vo (R(r.y) AR@.2) SRz " (o) R (V) Rlz.y) an)
(R(z,y) ARz, 7)) = R(y, ) (R(z,y) ARz, z)) (E —)
Mo.2) (1))
R(z.y) — R(y.2)) )
¥y (B(r.4) > R(y.2)) )
Va.Vy. (R(z,y) — Ry, x))
Exercicio 6: Va.Vy.Vz. (R(z,y) AR(z,2)) = Ry, 2)),Va.R(x, x) - Ve.Vy.Vz. (R(z,y) ARy, 2)) = R(z, 2))
R,y ARG.2)"
Va.Vy.Vz. (R(z,y) AR(z, 2)) — Ry, 2)) (EV) ) Ry, 2) (Iv)
vy e (R(r,y) AR@.2) 2 R:2) 7 ) R,y AR )Y o 7y R(y.2) ()
Vz. (R(z,y) AR(z, 2)) = Ry, 2)) (EV) R(z,vy) R(z,2) (IA)
(R(z,y) NR(z, 2)) = Ry, 2)) (R(z,y) AR(z,2)) (E =)
R(y,2) (Iv)
Vy-R(y, 2) (EV)
o2 (T -)1)
(R(z,y) ARy, 2)) = R(z, 2)) (Iv)
Vz. (R(z,y) AR(y, 2)) = R(z, 2)) (Iv)

VyVz. (R(z,y) AR(y, 2)) = R(z, 2))
Ve Ny Vz. (R(z,y) ARy, 2)) = R(z, 2))




