Exercises to 3.7 Logical transformations in predicate logic

(1) Prove by transformations that the following pairs of formulas are logically equivalent.
1) Vx(~Fx A Gbx) —3xFx A VxGbx
2) Vx[IyFyx — 3zGzx| VxVy3az(Fyx = Gzx)
3) ~Vz(Hz A 3xFxz) = VyGy Vy[(VzHz A Vz3xFxz) V Gy]
4) Jy(Fy — VxGxy) VyFy vV 3yVxGxy
5) 3z~(Hzz A Gza) -VzHzz VvV 3z-Gza

6) Vy[-Fay AVzGyz] vV 3zHz Vz-Hz — [3yFay A VyVzGyz]

7) VxFxy & ~3zGz Ax(Fxy — Vz-Gz) AVx3z(~Gz — Fxy)
8) Vy[Fy — Hay]| — 3zHza Az3y[(Fy A ~Hay) V Hza]
9) 3Iy[3x(Hy V ~Gxy) = ~3zF7] Vz[Vy3x(Gxy = Hy) = ~Fz]

10) VyFy — {[3xHxx V 3xGx] — AzHzz} 3Az3y{Fy — Vx[(Hxx V Gx) = Hzz]}
11) Vy|[VxFx — (3zGzy A Hy)] Ax[Fx = VYy3z(Gzy A Hy)]
12) Vx(Hx A Fxy) = 3z(Gx A HZ) Az[~VxHx V ~VxFxy V (Gx A HZ)]

(2) Convert each of the following formulas to prenex form.
1) Vx3yGxy — [AyVzGyz = VxVzFxz]
2) IxVyFxy — [Vy3xGyx N\ ~Vx3IzHxz]
3) [VxFx & VxGx] — VxHx
4) AxFx - [AxGx < AxHx]



