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Solucdo da prova de recuperacao

Questao 0.1
(a) Yyf(x,y) =x
U={a},f={(a,a) —» a},x—a
U=/{a,b},f={(a,a) —~ b,(a,b) = b,(b,a) = b, (b,b) = b}, x—a

(b) IxVyf(x,y) =y
U={a}f={(a,a) — a}
U ={a,b},f={(a,a) = b,(a,b) = b,(b,a) — b, (b,b) — b}

(¢) Fx(P(x) AVyP(f(x,y)))
U={a},P=U,f={(a,a) — a}
U={a},P=0,f={(a,a) — a}

Questao 0.2

(a) Vxx>0—3Jyy>0Ay xy=x (com x>y :=—(x <y) A—(x=y)).

(b) M = I, com M = V¥xVy x < y — f(x) < f(y) (f e estritamente mondtona) e I := VxVyf(x) =

fly) = x =y (f é injetiva).

(¢) SAT com S:=VxIyf(y) =x (f é surjetiva).

Questao 0.3
(a) F (VxP(x)) — (IxP(x))
1 VxP(x) hipdtese
2 P(y) Vxel
3 IxP(x) Ixi2
4 (VxP(x)) — (IxP(x)) —;1-3
(b) F (3xP(x) AQ(x)) — (3xP(x)) A (IxQ(x))
1 IxP(x) A Q(x)) hipétese
2 Xo P(x0) A Q(xo) hipétese
3 P(xo) Ne, 2
4 Q(XO /\ez 2
5 IxP(x) Ixi3
6 IxQ(x) Ixi4
7 (IxP(x)) A (IxQ(x)) A\i5,6
8 (IxP(x)) A (IxQ(x)) dxil,2-7
9 (IxP(x) AQ(x)) — (IxP(x)) A (IxQ(x)) —;1-8
(c) F (IxVyP(x,y)) A (VxP(x,x) — FyQ(y,x)) — FyIxQ(y,x)
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1 (IxVyYP(x,y)) A (VxP(x,x) — FyQ(y,x)) hipétese
2 IxVyP(x,y) A, 1
3 VxP(x,x) — FyQ(y,x) Ne, 1
4 xo  VyP(xo,y) hipGtese
5 P(x0,%0) Vxed
6 P(x0,%0) — FyQ(y, xo0) Vxe3
7 FyQ(y, xo0) —¢5,6
8 yo  Q(yo,xo) hipStese
9 IxQ(yo, x) Ixi8
10 Jy3IxQ(y,x) Ixi9
11 FyIxQ(y, x) Ixe7,8-10
12 Jy3xQ(y, x) Ixe2,4-11
13 (IxVyYP(x,y)) A (VxP(x,x) — FyQ(y,x)) — FJyxQ(y,x) —1-12
(d) IxP(x) = Q -+ (¥xP(x)) — Q.
1 IxP(x) — Q premissa
2 VxP(x) hipdtese
3 X0 P(xo) — Q hipdtese
4 P(xo) Vxe2
5 Q —e4,3
6 Q dxel,3-5
7 (VxP(x)) = Q —2—6
1 (VxP(x)) —» Q premissa
2 (VxP(x)) V —(VxP(x)) LEM
3 —3xP(x) —» Q hipéStese
4 Xo q9. Xo
5 —P(x0) hipdtese
6 P(xo) hipdtese
7 1 6.5
8 Q L7
9 P(xo) = Q —i6-8
10 IxP(x) — Q Ixi9
11 L —.10,3
12 P(xo) PBC 5 11
13 VxP(x) Vxed—12
14 Q —el31
15 P(x) hipé6tese
16 Q copia 14
17 P(x) - Q —i15-16
18 IxP(x) — Q Ixil7
19 1 18,2
20 IxP(x) — Q PBC 3-19
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