4 A3

¥ A

(n)

10.

11.

11.

(AABACADYV(AABA-CAD)YV(AABA~CA-D)V(AA-BACAD)
V(AA-BACA-D)V(AA-BA-CAD)V(AA-BA-CA-D)
V(~AABACAD)V(=AABA-CAD)YV(~nAABA-CA-D)

(vz)(Iz — (Qy)(z+y = 0)), (Vz)(Vy )Tz ATynzx # yA(32)Fw)(xz+z = 0Aytw=0) —»w # 2),
(V) (Vy)(Vz)(Jz A dy ATz Ayt = —0Az+(-1)=0—y+2=0)

. (Vz)(Vy)Rzy — Q®

(Vy)[(3z)Rzy — QY]
(V2)[(3y)Pzy — (Vz)(Rz — Qzyz)} (none)

Lo Gi)Gv); 2 (i) 3 (0)Gv) 4. (v} 5 (i) 6. (i) 7- () 8 (); 9- (v): 10- (v); 11. (ii);
12, Gi)Giv) 13. Gi)Gv) 14 (v); 15, (v); 160 () 17 (v): 18 (iii)(iv) 19. (i) 20- (ii)(iv);
21 (v); 22. (v); 23. (iii); 24. (v); 25. Gii)(iv); 26. (iii)(iv); 27. (v); 28. (v)i 29. (v}

30. (iii).

{1} 1. (Vz)(Vy)(Dz A Ey — Fzy) P

{2} 2. (Vz)(Vy)(Dz A Fzy — Gy) P

{3} 3. (32)Dz P(for CP)
{4} 4. Dz z P(for EP)
{1} 5. DzAEx — Fax 1 US[z|z}{zly]
{1} 6. Dz — (Exz — Fzz) 5T

{1,4} 7. Ez — Fzazx 24,6 T

{2} 8. Dz A Fzz — Gz 2 U S[z]z]{z]y]
{2} 9. Dz — (Fzz — Gz) 8T

{2,4} 10. Fzz — Gz 24,97

{1,2,4} 11. Ez -Gz 7,10T

{1,2,3} 12. Ez — Gz 3,4, 11 EP[z|z]
{1,2,3} 13. (Vz)(Ez — Gx) 120G

(1,2} 14.  (32)Dz — (Vz)(Ez — Gz) 3,13CP
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¥ A

12. {1}
{2}
{3}
{4}
{4}
{4)
{3,4}
{1}
{1,3,4}
{1,3,4}
{1,3,4}
{1,4}
{1,2}
{1,2}

13. {1}
{2}
{3}
{4}
{5}
{5}
{5}
{4,5}
{2}
{2,4}
{2,4}
{2,4}
{2,4}
{2,4,5}
{2,3,5}
{2,3,5}
{1,2,3}
{1,2}

© P NS Y s e

o e e e T B Ve
NS AW N e o

(Vz)(Vy)(Jz A =Ky — Lxy)
(Bz)Jz A (Vy)(My — =Lzy)]
Mz

Jz A(Vy)(My — ~Lzy)
(Vy)(My — ~Lzy)

Mz — -2z

~Lzzx

JzA-Kz — L2z
—(JzA-Kz)

~JzV Kz

Kz

Mz — Kz

Mz — Kz

(Vz)(Mz — Kz)

(3)Qz A (Vy)(Py — Rzy))

Vo)iPr — (Vy)}(QuA Sy — —Ryx)]

(3z)Pzx

Pu

Qu A (Yy)(Py — Ruy)
(Yy)(Py — Rvy)

Pu — Rvu

Ruu

Pu — (Vy)(QyA Sy — -~Ryu)

(Vy)(Qy A Sy — ~Ryu)
QuvASv— ~Rueu

~(Quv A Sv)

—Qu Vv -Svu

~Sv

=Sv

(3z)(~517)

(3z)(~5z)

(Az)Pz — (Jx}(~Sx)

P

P
z P(for CP)
z P(for EP)

24T
z 5 US|z|y]
,23,6 T

L US[zlz][z]y]

z,27,8T
z,z97T
z 4,107
3,11 CP
2,4,12 E P[z)z]
1BUG

P
P
P(for CP)
u P(for EP)
v P(for £P)
v5T
v 6 US[uly)
u,v4,7T
2 US{ulz]
ud, 9T
u 10U 5{v]y]
u,v 8,11 T
u,vi27T
v5,13T
v 3,4, 14 EPluz]
15 EG[vjx]
1,5,16 EPlviz]
3,17 CP




2D 7. {3}

{4}

{1}
{1,4}
{1,4}
{1,4}
{2}
{2,4}
{2,4}
{1,2,4}
{1,2,4}
{1,2,3}
{1,2}

,?b 8. {5}

{6}

{5}

{2}
{2,5,6}
{6}

{6}
{2,5,6}
{2,5,6}
{2,5,6}
{2,6}
{1.2}
{17}
{18}

{3}
{3,18}
{4}
{3,4,18)}
{3,4,18}
{3,4,18}
{3,4,18}
{3,4,18}
{3,4,17}
{3,4}
{1,2,3,4}

(Bz)(Pz A Q)

P(for CP)

PzAQz z P(for EP)

Pz — (Vy)(Qy — ~Rzy) 1 US[z|z]

(¥9)(@y -+ ~Rzv) 45T

Qz — —Rzz z 6 US{zly]

~Rzz z4,7T

Pz — (Vy)(Sy — Rzy) 2 US|z|z]

(Vy)(Sv — Rzy) 24,9T

Sz — Rzz z 10 U S{z}y]

-5z 28,11 T

(y)-Sy 12 EG|z]y]

(3y)-Sy 3,4,13 EP[z|z]

Bz)}(Pz A Qz) - By)-Sy 3,14 CP
(Vz)(Pr — Qz) P(for CP)
Pz A (Vy)(Sy — Rzy) z P(for EP)
Pz — Q2 5 US[z|z]
Qz — Sz 2 U Siz|z]
Sz z6,7,87T
(Vy)(Sy — Rzy) 26T
Sz — Rzz 10 U S{z|y]
Rzz z9, 11T
Rz2A Sz z29,12T
(3z)(Rzz A S1) 13 EGlz]z]
(Vz)(Px — Qz) — (Fz)(Rzz A S1) 5, 14CP
(Vz)(Px — Qz) — (3z)(Rzz A Sx) 1,6,15 EP{z]z]
(3z)(Rxx A ST) P(for CP)
Ruu A Su u P(for EP)
Ruu A Su — Qu 3 U S[u]z]
Qu u 18,19 T '
Qu — (Yy)(Qy A Ruy) 4 U Sujz]
(Vy)(Qy A Ruy) u 20,21 T -
Qz A Ruzx u 22 U Sizly]
Qz 23T
Pr - Qrz 24T
(Vz)}(Pz — Qxz) 25 UG
(Vz)(Pr — Qzx) 17,18,26 E Plu|z]
(3z)(Rzz A Sz) — (V2)(Pz — Q1) 17,27 CP
(Vz)}(Pz — Qzx) & (3z)(Rxz A 51) 16,28 T




A

9 A 16

98B

15, (Vx)(Vy)(Vz)(Gz A Py A Ez — Szyz), (V2)[(y)(3z)(Py A Ez A Szyz) — Dz,
(Vy)(Vz)}(PyA Ez — Smyz).-.Gm — Dm
Not Valid. T = (U,G,P,E,D,S,m), U= {m).
¢ [Dp|P
m | T |[F|F

(V2)[Bv)Fz)NCy A Mz A Azyz) — Wz A Pz] - . (32)By)32) Wz ACy A Mz A Azyz) —
(3z)}(Wz A Px)

Valid.
{1} 1. (VOHBy)Fz)NCyAMz A Azyz) — Wz A Pz) P
{2} 2. (3z)3Y) )Wz ACy A Mz A Azyz) P(for CP)
{3} 3. By)E2)WuACyA Mz A Auyz) u P{for EP)
{4} 4. B WuACvAMzA Auvz) u,v P{for EP(v))
{5} 5. WuACvA MwA Auvw u,v,w P(for EP(w))
{5} 6. CvA MwA Auvw w,0,w5T
{5} 7. (Ay)(3z)Cy A Mz A Auyz) u 6 EG[vly)[w]z]
{1} 8. By)( 32 Cy A Mz A Auyz) —» Wu A Pu 1 U Slulz]
{1,5} 9. Wu A Pu w7,8T
{1,5} 10. (Jz)(Wz A Px) 9 FGlulz]
{1,4} 11. (Az)(Wz A Pz) 4,5,10 E Plw]=]
{1,3} 12. Bz)}(Wz A P1) 3,4,11 EPlvly]
{1,2} 13. (Iz Wz A Pz) 2,3,12 E Plu|z]
{1} 14. (B2)By)3) Wz ACyA Mz A Azyz) —
(3z)(Wz A Px) 2,13CP
15. Valid.

{1} 1. (Az)(Jz A K1) P

{2} 2. @)z A (Vy)(Ky — —~Lzy)) p

{3} 3. JuA Ku u P(for EP)

{4) 4. JovA(Vy)(Ky — —~Lvy) v P(for EP)

{4} 5. Vy)( Ky — ~Lvy) v4 T

{4} 6. Ku — ~Lvu v 5 USuly]

{3,4} 7. ~Lvu - w,v3,6T

{3,4} 8. JvA-Lyu u,v4,7T

{3,4) 9. (32)(JzA-Lzu) u 8 EGlv|z]

{2,3} 10. (32)}(Jz A ~Lzu) “u 2,4,9 E Plvjz]

{2,3) 1. JuA(32)(Jz A~ Lzu) u3, 10T

{2,3} 12. B)Jz A(32)Jz A =Lzx)] 11 EGlulz]

(L2} 13 @)z A@2)(Jz A ~L2z)) 1,3,12 EP[u|z)




qC 10 Lzy: z likes y, a: Arth;xr, b: Betty.
(Vz)(Lzb — —~Lza), (Vz)(3y)Lzy, (Vz)Lza

G D

9 D

S =(U,L,a,b), U= {a,b}.
L I a I b
a T F
b T l F
18. Inconsistent.
(1 L (Va)XYY)(Pz A Py — Pf(,3)) P
{2} 2. (Vz)(Pz — ~Qzx) P
{3} 3. (@) [Pz A (V) Py — Qf(y,2))] P
{4} & PuAMI(PY — Qf(y.v) v P(for EP)
{4} 5. (Vy)(Py — Q f(y,v)) vaT
{4} 6. Pv — Qf(v,v) v 5 US[v]y}
{4} 7. Q f(v,v) v 4,6 T
(2} 8. Pf(v,0) — ~Qf(v,) 2 US(f(v,0)la]
{2,4} 9. =P f(v,v) v7,8T
{1} 10. PvA Pv— Pf(v,v) 1 U S[v|z][v]y]
{1,4} 1L P f(v,v) v 4,10 T
{1,2,4} 12. P f(v,v) AP f(v,v) v9,11 7T
{1,2,4) 13, AA-4A 127
(1,2,3} 14 AA-A 3,4,13 EP{vlz]

19. Consistent.

S =(U,P,R,f),

U=12,

f(x) = —x,

Px:x>0,

Rxy:x-y > 0.




