ROZWIAZANIA CWICZEN
15. DOWODZENIE VI

Cwiczenie I.

Dowiedz, ze nastgpujace regutly inferencji moglyby by¢ dodane jako reguty wtorne do systemu SD:

(a) RZE (b) RZE
i.|p=r L] p=r
+1| |p Zat. (—Wpr) +| [
2| [T =Elim i, +1 2| |p
+3 | por —>Wpr (+1)(+2) Bir—p
(c) RZW
i.|p—>r
j-{r—>p
+1 p Zat. (—Wpr)
+2 r —Elim i, +1
+3 r Zat. (»Wpr)
+4 p —Elim j, +3
+5 | p=r =Wpr (+1D)=(+2), (:3)(+4)
(d) MTP
i.| pvqg
| ~p
+1 p Zat. (VElim)
+2 ~q Zal. (~Elim)
+4 ~p Rj
+5 q ~Elim (+2)—(+3), (+2)—(+4)
+6 q Zal. (vElim)
+7 q R +6
+8 | q VElm i, (+1)~(+5), (+6)~(+7)
(e) MTT () HS
j.o | ~r Zat. o lg—>r
+1 p Zat. (~Wpr) +1| |p
+2 r —Elim i, +1 +2 q
+3 ~r Rj +3 r
+4 | ~p ~Wpr (+1)—(+2), (+1)~(+3) | por

Zat. (—Wpr)
=Flim i, +1
—>Wpr (+1)—(+2)

Zat. (—Wpr)
—Elim i, +1
—Elim j, +2

S Wpr (+1)~(+3)
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(g)' HSS

.{p—or
+1 r-q Zat. (=>Wpr)
+2 p Zat. (—Wpr)
+3 r —Elim i, +2
+4 q —Elim +1, +3
+5 p—d —Wpr (+2)—(+4)
| r—>9—>P—>q9 —Wpr(+1)—(+5)
(i) MN
i lpor
jo-|p—>s
+1| |p Zat. (—Wpr)
+2 r —Elim i, +1
+3 S —Elim j, +1
+4 res oWpr +2, +3

5| psey

(k) DP
i.|p>r
i-lg—r

+1 pvq

+2 p

+3 r

+4 q

+5 r
+6 r

71 (pvQ) —r

(m) RF
i.|p=(@—=n
j-|p—=q

+1 p

+2 q—or
+3 q

+4 r

S ipor

—>Wpr (+1)—(+4)

Zat. (»Wpr)

Zat. (VElim)
—Elimi, +2

Zat. (VElim)
—Elim j, +4

VElim +1, (+2)—(+3),
(+4)—(+5)

—Wpr (+1)—(+6)

Zat. (—Wpr)
—Elimi, +1
—Elimj, +1
—Elim +2, +3
—Wpr (+1)-(+4)

(h) HSS
i lpor

+1 q—op

+2 q

+3 p

+4 r

+5 q—r

Bl @—=>p—>@—>rn

(j) MPN
i lpor
j-la—s

+1 peq

+2 p

+3 r

+4 q

+5 S

+6 res

7| (peqg)—>(res)

(1) DPN
i.|por
i-lg—s

+1 pvq

+2 p

+3 r

+4 rvs

+5 q

+6 r

+7 rvs

+8 rvs

1 (pvg—>(rvsy

(n) RF
i.|p—=(@—>n

+1 pP—q

+2 p

+3 q—or

+4 q

+5 r

+6 p—or

Tl (p—=>—>((P—>r)

Zat. (—Wpr)

Zat. (—Wpr)
—Elim +1, +2
—Elim i, +3
—Wpr (+2)—(+4)
—Wpr (+1)—(+5)

Zat. (—Wpr)
oElim +1

—Elim i, +2
eElim +1

—Elim j, +4
oWpr +3, +5
—Wpr (+1)—(+6)

Zat. (»Wpr)

Zat. (VElim)
—Elim i, +2
vWpr +3

Zat. (VElim)
—Elim j, +5

vWpr +6

VElim +1, (+2)—(+4),
+5)—(+7)

—Wpr (+1)—(+8)

Zat. (»Wpr)

Zat. (—Wpr)
—Elimi, +2
—Elim +1, +2
—Elim +3, +4
—Wpr (+2)—(+5)
—Wpr (+1)—(+6)
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(0) RS

i.|p

+1 r Zat. (—Wpr)

+2 p Ri

3 |rop —Wpr (+1)~(+2)
(@9 RD

i.|p

+1 p Zat. (>Wpr)

+2 ~r  Zal. (->Wpr)

+3 p R+l

+4 ~p Ri

+5 r ~Elim (+2)~(+3), (+2)~(+4)

+6 | por —>Wpr (+1)~(+5)
(s) IW

i.| (pe~r)—r

+1 p Zat. (>Wpr)

+2 Zat. (>Wpr)

+3 oWpr +1, +2

+4 —Elimi, +3

+5 R +2

+6 r ~Elim (+2)~(+4), (+2)~(+5)

+7 | por —Wpr (+1)~(+6)
Cwiczenie II.

(P RC
i.|~p—p
+1 Zat. (>Wpr)
+2 p —Elimi, +1
+3 ~p R +1
+4 | p ~Elim (+1)—(+3)
(r IW
i.|(pe~r)—~p
+1| |p  Zal(—>Wpr)
+2 Zat. (—Wpr)
+3 pe~r eWpr +1, +2
+4 ~p —Elimi, +3
+6 r ~Elim (+2)~(+4), (+2)~(+5)
+7 | por —Wpr (+1)~(+6)

Dowiedz, ze mozna uzupetic¢ system SD o wszystkie podane wyzej reguly podstawiania.

Czgé¢ ze stosownych dowodow byla juz przedstawiana wczesniejszej. Np. dowody uzasadniajace
wprowadzenie regut DeM beda miaty ten sam przebieg, co dowody 1, 2, 3 14 z Tematu 11.

Transpozycja (Trans)

Por. Dowody 7, 8 (Temat 11)

De Morgan (DeM)

Por. Dowody 1, 2, 3, 4 (Temat 11)

Negacja Implikacji (NegImpl)

Por. Cwiczenie 1f (Temat 11)

Idempotentnos$¢ (Idem)

Por. Cwiczenie 1b, ¢ (Temat 11)

Implikacja (Impl)

Por. Cwiczenie le (Temat 11)

Eksportacja (Eksp)

Por. Cwiczenie 1d (Temat 11)

Podwéjna negacja (Neg) (por. tez Por. Cwiczenie la (Temat 11)

+1
+2
+3
+4

p

~p
p

~p

Zat. (~Wpr)

Ri

R +1

~Wpr (+1)—(+2), (+1)—~(+3)

+1
+2
+3
+4

~~p
~p Zat. (~Wpr)
- R+l
~~P Ri
p ~Elim (+1)~(+2), (+1)~(+3)
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Przemiennos$¢ (Przem)

i.|per
+1 1 p
2|
+3|rep

oElimi
eElimi
oWpr +2, +1

Dowod {r e p} - p e rjest analogiczny

i.|p=r
+1 r
+2 p
+3 p
+4 r
+5 | r=p

Zat. (=Wpr)
=Elim i, +1

Zat. (=Wpr)
=Elim i, +3
=Wpr (+1)—(+2), (+3)~(+4)

Dowdd {r=p} + p =r jest analogiczny

Laczno$¢ (Lacz)
il pv(avn
+1 p Zat. (VElim)
+2 pvq vWpr +1
+3 (pvaovr vWpr +2
+4 qvr Zat. (VElim)
+S q Zat. (VElim)
+6 pvq vWpr +5
+7 pPvgvr vWpr+6
+8 r Zat. (VElim)
+9 (Ppvgvr vWpr+8
+10 (pvagvr VElim +4, (+5)—(+7),
(+8)—~(+9)
+11 | (pvavr vElim i, (+1)—(+3),
(+4)—~(+10)

Dowod {(pv Q) v} - pv(qvr)jest

analogiczny
Absorpcja (Abs)
i|por
+1 p
+2 r
+3 per
4 lp—(pen

Zat. (»Wpr)
—Elim i, +1
eWpr +1, +2
—Wpr (+1)—(+3)

i
+1

+2

+3
+4
+5

pvr
| P Zal (VElim)
rvp vWpr +1
|r  Zal (vElim)
rvp vWpr +3
rvp VELm i, (+1)~(+2), (+3)-(+4)

Dowdd {r v p} F p Vv r jest analogiczny

+1
+2
+3
+4
+5
+6

pe(qer)

p oElimi

ger oElim i

q oElim +2

r oElim +2
peq oWpr +1, +3
(peqg)er eWpr +5,+4

Dowdd {(peq)er} - pe(qer)jest analogiczny

+1
+2
+3
+4

p—>(per)
p Zat. (»Wpr)
per —Elimi, +1
r eElim +2

p—or —Wpr (+1)—(+3)
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Rozdzielnos¢ (Rozdz)

Lipv(@en) Ll (pvaye(pvr)
+1 P Zat. (VElim) +1 | pvq oElimi
+2 pvq vWpr +1
+3 pvr vWpr +1 +2 p Zal. (VElim)
+4 (pvae(pvr) eWpr+2,+3 +3 pv(ger) vWpr +2
+5 ger Zal. (VElim) +4 q Zat. (VElim)
+6 q oElim +5 +5 pvr oElim i
+7 pvq vWpr +6
+8 r eElim +5 +6 p Zat. (VElim)
+9 pvr vWpr +8 +7 pv(qer) vWpr+6
+10 (pvge(pvr) oWpr +7, +9
+11 | (pv)e(pvr) VElim i, (+1)~(+4), +8 r Zat. (VElim)
(+5)-(+10) +9 qer oWpr +4, +8
+10 pv(ger) vWpr+9
+11 pv(ger) vElim +5, (+6)—(+7),
(+8)—(+10)
+12 | pv(ger) vElim +1, (+2)—~(+3),
(+4)—(+11)
il pe(@vn il (pea)v(pen)
+1 |l qvr eElimi +1 peq Zat (VElim)
+2 1 p eElim i +2 p eElim +1
+3 q oElim +1
+3 q Zat (VElim) +4 qvr vWpr +3
+4 peq eWpr +2, +3 +5 pe(qvr) eWpr +2, +4
+5 (peq)v(per) vWpr+4
+6 per Zat (VElim)
+6 | |r Zat (VElim) +7 D oElim +6
+7 per Wpr +2, +6 +8 r oElim +6
+8 (pea)v(per) vWpr+7 +9 gvr vWpr +8
9 (pegv(pern VELm +1, (+3)(+5), +10 pe(qvr) oWpr +7, +9
(+6)-(+8) +11 [ pe(qvr) VElim i, (+1)-(+5),
(+6)~(+10)
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Réwnowaznos$s¢ (Réwn)

+1
+2
+3

+4
+5
+6
+7

+1

+2

+3
+4
+5
+6
+7
+8
+9
+10

+11

+12
+13
+14
+15
+16
+17
+18
+19
+20
+21
+22
+23

p=r i[(por)e(r—p)
p Zat. (»Wpr) +1 p
r =Elim i, +1 +2 p—r
p—r —Wpr (+1)—(+2) +3 r
r Zat. (—Wpr) +4 r
p =Elim i, +4 +5 r—p
r-p —Wpr (+4)—(+5) +6 p
(p—>r)e(r—p) eWpr+3,+6 +7 | p=r
p=r
~[(per)v(~pe~r)] Zat. (~Elim)
~p Zat. (~Elim)
| Zat. (~Wpr)
p =Elim i, +3
~p R+2
~r ~Wpr (+3)—(+4), (+3)—(+5)
~pe~r oWpr +2, +6
(per)v(~pe-~r) vWpr +7
~[(per)v(~pe~r)] R +1

r
p.

~[(

~p
~pe~r
(PeD)V(-pe~)

~[(per)v(~pe~n)]

r

(per)v(~pe-~n

per)v(~pe~n)]

(per)v(~pe-~n)

~Elim (+2)—(+8), (+2)—(+9)
Zal. (~Elim)

Zat. (~Wpr)

=Elim i, +12

R+11

~Wpr (+12)—(+13), (+12)—(+14)
eWpr +15, +11

vWpr +16

R+1

~Elim (+11)—~(+17), (+11)—~(+18)
eWpr +10, +19

vWpr +20

R+1

~Elim (+1)—(+21), (+1)—(+22)

Zat. (=Wpr)
oElimi
—Elim +2, +1

Zat. (=Wpr)
oElim i
—Elim +5, +4
=Wpr (+1)~(+3),
(+4)—(+6)
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(per)v(~pe-~r)

per

©
1l
-

Zat (VElim)

Zat (=Wpr)
oElim

Zat (=Wpr)
oFlim
=Wpr

Zat (VElim)
Zat (=Wpr)

Zat. (~Elim)
R

oElim
~Elim

Zat (=Wpr)

Zat. (~Elim)
R

oElim
~Elim
=Wpr
VElim

Negacja rownowaznosci (NegRown)

(per)v(~pe-~r)

p

per

NpQNr

©
1l
-

Zat (=Wpr)

Zat (VElim)
oElim

Zat (VElim)

Zat. (~Elim)
R

eElim
~Elim
VElim

Zat (=Wpr)

Zat (VElim)
oElim

Zat (VElim)

Zat. (~Elim)
R

oElim
~Elim
VElim
=Wpr

i ~(p=n) il (pe~nv(-per)
~[(pe~r) v (~per)] Zat (~Elim) p=r Zat (~Wpr)
p Zat (=Wpr) pe~r Zat (VElim)
p oElim
| ~r Zal. (~Elim) r =Elim
pe~r e Wpr ~r oElim
(pe~r)v(~per) vWpr re~r eWpr
~(pe~r)v(~pen] R
r ~Elim ~per Zat (VElim)
r Zat (=Wpr) ~(r ® ~r Zat. (~Elim)
r oElim
| ~r Zat. (~Elim) D =Elim
pe-~r *Wpr ~p eElim
(pe~r)v(~per) vWpr re~r ~Elim
~[(pe~r)v(~per)] R _ re~r VvElim
p ~Elim r oElim
p=r =Wpr ~r oElim
~(p=r) R ~p=r) ~Wpr
(pe~r)v(~per) ~Elim
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Cwiczenie lII.

Poniewaz reguly podstawiania mozna stosowa¢ rowniez do cztondow zdan, wigc czgsto begdzie wiele
sposobow zastosowania danej reguly do pewnego zdania. Uzupelnij brakujace informacje.

(a

~

(e)

~
=
=

Ll .

~
I S e

R N N 2

NSk B -

e =

(b)
C=D Zal. I.|~Av~B
~~(C=D) Neg 1 2. | ~~(~A v ~B)
~~C=D Neg 1 3. | ~~Av~B
C=~~D Neg | 4. | ~Av~~B
(d)
Ce~~A Zat. I. | ~B — ~C)
~~(C o ~~A) Neg | 2.|B>~C
Ce A Neg 1 3. | ~~~B—>~0)
~~C ® ~~A Neg 1 4. | ~~(~~B — ~C)
C o ~~~~A Neg 1 5. | ~(B > ~~0)
®
~(A v ~Be(C)) Zat. l. | ~(~De~AvCQ))
~A o ~~(B o C) DeM 1 2. | ~Dv~~AvC)
~(A v (~B v ~C)) DeM 1 3. | ~(~D e (~A e ~C))
4. | ~Dv (AvO)
~(~(~A v ~C) v ~(~B e ~D)) Zat.
~(~~(A o C) v ~(~B ¢ ~D)) DeM 1
~(~(~A v ~C) v ~~(B v D)) DeM 1
~((~~A o ~~C) v ~(~B ® ~D)) DeM 1
~(~(~A v ~C) v (~~B v ~~D)) DeM 1
~~(~A v ~C) e ~~(~B ¢ ~D)) DeM 1
@
C=B Zat. I.| ~(AeD)
(C=B)e(C=B) Idem 1 2. | ~(AeD)e ~(AeD)
(C=B)v(C=B) Idem 1 3. ~(AeD)v~AeD)
(Ce(C)=B Idem 1 4. | ~((AeA)eD)
C=(BeB) Idem 1 5. ~(Ae(DeD))
(CvC)=B Idem 1 6. | ~((AvA)eD)
C=(BvB) Idem 1 7. | ~(A e (D v D))
(k)
(AvB)e (C=D) Zat. .| (AeB)e(CeD)
(C=D)e (AVB) Przem 1 2.| (AeB)eC)eD
(BvA)e(C=D) Przem 1 3.| Ae(Be(CeD)
(AvB)e(D=C) Przem 1

Zat.

Neg 1
Neg 1
Neg 1

Zat.

Neg 1
Neg 1
Neg 1
Neg 1

Zat.

DeM 1
DeM 1
DeM 1

Zat.

Idem 1
Idem 1
Idem 1

Idem 1
Idem 1

Idem 1

Zat.
Lacz 1
tacz 1
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(AvB)e(CvD) Zat.

Rozdz 1
Rozdz 1
Rozdz 2
Rozdz 2
Rozdz 2
Rozdz 3
Rozdz 3
Rozdz 3
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