ROZWIAZANIA CWICZEN
13. DOWODZENIE IV

Przyktady dowodoéw:
Przyktad 1
I.I(A>B)e(B—A)
2. A
3. A—B
4. B
5 B
6 B—-A
7 A
8. | A=B

Zat.

Zat. (=Wpr)
oElim 1
—Elim 3,2

Zat. (=Wpr)
eElim 1
—Elim 6, 5

=Wpr 24, 5-7

Przykiad 2

1. A=B
2. C=D

3. Ae(C
4. A

5. B

6. C

7. D

8. BeD
9. BeD
10. B

11. A

12. D

13. C

14. Ae(C
15. | (AeC)=(BeD)

Zat.
Zat.

Zat. (=Wpr)
eElim 3
=Elim 1, 4
oElim 3
=Elim 2, 6
eWpr5,7

Zat. (=Wpr)
eElim 9
=Elim 1, 10
eElim 9
=Elim 2, 12
eWprll, 13

=Wpr 3-8, 9-14
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Przykiad 3 Przyktad 4
l. |AvB Zat. .| (AeB)—C Zat.
2. A=(CeD) Zal. 2. | Be~C Zal.
3. |[B>(DeG) Zat.
3. | A Zat. (~Wpr)
4. A Zal. (VElim) 4. B eElim 2
5. CeD =Elim 2, 4 5. AeB oWpr 3,4
6. D oElim 5 6. C —Elim 1,5
7. ~C oElim 2
7. B Zat. (VElim) 8. | ~A ~Wpr 3-6, 3-7
8. DeG —Elim 3,7
9. D oElim §
10. | D vElim 1, 4-6, 7-9
Przyktad 6
I.|~A—>B Zal.
2.|B—>A Zat.
3. | ~A Zal. (~Elim)
4. ~A R3
5. B —Elim 1, 4
6. A —Elim 2, 5
7.1 A ~Elim 3-4, 3-6
=Wopr.l.a.
(a) (b)
3 B Zat. (=Wpr) 3 C Zat. (=Wpr)
5 A 5 ~A
6 A Zat. (=Wpr) 6 ~A Zat. (=Wpr)
8 B 8 C
9/B=A =Wpr 3-5, 6-8 9] C=~A =Wpr 3-5, 6-8
(c) (d)
3 B—C Zat. (=Wpr) 3 AvC Zat. (=Wpr)
5 C—>B 5 ~C—> A
6 C—>B Zat. (=Wpr) 6 ~C—> A Zat. (=Wpr)
8 B—C 8 AvC
9| B—>C)=(C—>B) =Wpr 3-5, 6-8 91 (AvC)=(~-C—>A) =Wpr 3-5, 6-8
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—>Wpr.Lb.

(a) (b)
3 D Zat. (=Wpr) 3 A—>C Zat. (=Wpr)
5 A 5 C—>B
6 A Zal. (=Wpr) 6 C—>B Zat. (=Wpr)
8 8 A—>C
9|1 D=A =Wpr 3-5, 6-8 9| (A—>C)=(C—B)  =Wpr3-5,6-8
(©) (d)
3 ~~B Zat. (=Wpr) 3 A=B Zat. (=Wpr)
5 ~(A o ~B) 5 C
6 ~(A ¢ ~B) Zat. (=Wpr) 6 C Zat. (=Wpr)
8 ~~B 8 A=B
9| ~B=~(Ae~B) =Wpr 3-5, 6-8 91 (A=B)=C =Wpr 3-5, 6-8
EWpr.II.
(a) Dowiesé, ze: C=D (b) Dowiesé, ze: ~A =~C
I.|AvC Zal. I.|~AvC Zat.
2. | De~A Zat. 2. | Av~C Zat.
3. C Zat. (=Wpr) 3. ~A Zat. (=Wpr)
4. D oElim 2 4. ~C MTP 2, 3
5. D Zat. (=Wpr) 5. ~C Zat. (=Wpr)
6. ~A eElim 2 6. ~A MTP 1,5
7. MTP 1, 6 7. | ~A=~C =Wpr 34, 5-6
8.]C=D =Wpr 3-4, 5-7
(c) Dowies¢, ze: A=C (d) Dowies¢, ze: D
I.|lA=B Zat. .| (A=A)—>B Zat.
2. | B=C Zal. 2.|B=D Zat.
3. A Zat. (=Wpr) 3.1 |A Zat. (=Wpr)
4| |'B =Elim 1, 3 4.1 | A R3
5. C =Elim 2, 4
5. A=A =Wpr 34,34
6. C Zat. (EWpr) 6. | B —Elim 1,5
7. B =Elim 2, 6 7.1D =Elim 2, 6
8. A =Elim 1, 7
9. |A=C =Wpr 3-5, 6-8
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vElim.l.a.

(a)

2| BVvA

3 B

5 C

6 A

8 C

91C

(©)

2| (D>A)Vv(AvO)
3 D> A
5 ~B=A
6 AvC
8 ~B=A
9| ~B=A
vElim.lL.b.

(@)

2| DvB

3 D

5 C

6 B

8 C

91|C

(©)

2| Cv(AvB)
3 C

5 ~D v ~B
6 AvB
8 ~D v ~B
9| ~Dv~B

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

Zat. (vElim)

Zat. (VElim)

VvElim 2, 3-5, 6-8

Zat. (vElim)

Zat. (vElim)

vElim 2, 3-5, 6-8

N}

~CvD
~C

~A v ~B
~A

B—> A
B—o> A

AvB

CvA

CvA
CvVvA

(A->B)v(B—>A)
A—B

AvB

B—> A

AvB
AvVvB

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

Zat. (vElim)

Zat. (vElim)

vElim 2, 3-5, 6-8

Zat. (vElim)

Zat. (vElim)

vElim 2, 3-5, 6-8
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vElim.l.c.

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

(@)
2| Av~A
3 A
5 C
6 ~A
8 C
9|C
(©)
2| (AvB)v(B=0)
3 AvB
5 ~B
6 B=C
8 ~B
9| ~B
vElim.IL.

(a) Dowiesé, ze: B

1.
2.

~A v B
~A — B

~A

B

(c) Dowiesé, ze: D v G

AvB
(AvC)—D
G=(~AVvB)

A

AvC
D

DvG

~AvB

DvG
DvG

Zat. (VElim)

Zat. (vElim)

VvElim 2, 3-5, 6-8

Zat.
Zat.

Zat. (vElim)
—Elim 2, 3

Zat. (VElim)
R5
vElim 1, 3-4, 5-6

Zat.
Zat.
Zat.

Zat. (VElim)
vWopr 4
—Elim 2, 5
vWpr 6

Zat. (VElim)
vWpr 8
=Elim 3, 9
vWpr 10

VElim 1, 4-7, 811

~B v ~~D
~B

(AeB)v(BeA)
AeB

Be

oo
[ ]
> (> >

s
.

(b) Dowiesc, ze: C

1.
2.

v oA

0 0o

AvB
(A—>C)e (B—C)

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

Zat. (VElim)

Zat. (VElim)

vElim 2, 3-5, 6-8

Zat.
Zat.

Zat. (vElim)
oElim 2
—Elim 4, 3

Zat. (VElim)
eElim 2

—Elim 7, 6
VvElim 1, 3-5, 6-8
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(d) Dowies¢, ze: H e B (werga A)

1. AeB Zat. 1. AeB
2. |A=(GvH Zat. 2. |A—>(GvVvH)
3. G=H Zal. 3. G=H
4. B oElim 1 4. B
5. A oElim 1 5. A
6. |GVvH —Elim2, 5 6. |GVH
7. G Zat. (vElim)
8. H =Elim 3, 7 7. G
9. HeB eWpr 8, 4 8. H
10. H Zat. (VElim) 9. H
11. HeB eWpr 10, 4 10. H
12.|He B vElim 6, 7-9, 10-11 Il. | H

12. |HeB

(e) Dowies¢, ze: G e H (f) Dowies¢, ze: D
1. [AeB Zat, é fvv (‘g)fc;)
2. |A>(GvVvH) Zat. 3' C=D
3. G=H Zat. ’ —
‘5" é H .Ellallm 12 4 * A
. \% —Elim
K 5.

6. G Zal. (VElim) . IB)V A
7. H =Elim 3, 6 '
8. GeH oWpr 6, 7 7 BvC
9. H Zat. (VElim) 8. B
10. G =Elim 3, 9 9. Bv A
11 GeH eWpr 10, 9 10. D
12. | Ge H vElim 5, 6-8, 9-11

11. C

12. D

13. D

14 | D

(d) Dowies¢, ze: H o B (werga B)

Zal.

Zal.

Zal.

oElim 1
oElim 1
—Elim2, 5

Zat. (VElim)
=Elim 3, 7

Zat. (VElim)
R9

vElim 6, 7-8, 9-10

eWprll, 4

Zat.
Zat.
Zat.

Zat. (VElim)
vWpr 4
—Elim 1, 5

Zat. (vElim)
Zat. (vElim)
vWpr 8

—Elim 1,9

Zat. (vElim)
=Elim 3, 11

vElim 7, 8-10, 11-12
VvElim 2, 4-6, 7-13
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Cwiczenia na stosowanie reguty ~Wpr

~Wpr.l.a.
p ~p p ~p
(a) A ~A (2 Ce~D ~(C »~D)
(b) AVB ~(A v B) (h) ~A =~(A ¢ B) ~(~A =~(A ¢ B))
(c) ~(A ¢ B) ~~(A o B) @) ~(C = B) ~~(C = B)
(d) ~AVB ~(~A v B) G) ~A=C ~(~A =C)
(e) ~A ~A (k) ~C e
) ~B ~~B ) ~BeB ~(~B*B)
~Wopr.l.b.
(a) (b)
3/ |B Zat. (~Wpr) 3] [AvB Zat. (~Wpr)
50 | ~C 5 ~C
8 C 8 ~C
9| ~B ~Wpr 3-5, 3-8 9| ~AvB) ~Wpr 3-5, 3-8
(©) (d)
3| | ~B Zat. (~Wpr) 3| |[~Ae~B Zal. (~Wpr)
5/ |~cvD 5 ~C
8| | ~~CvD) 8| | ~cC
9 | ~B ~Wpr 3-5, 3-8 9 | ~(~A ¢ ~B) ~Wpr 3-5, 3-8

Katarzyna Paprzycka, Samonczek logiki zdari (wersja 2007): Temat 13. Dowodzenie IV R13-7



~Wpr.l.c.

(a)

8
9

Cwiczenia na dowodzenie z regutami ~Wpr

| C Zal. (~Wpr)
~A
A
~C ~Wpr 3-5, 3-8
| AVvB Zat. (~Wpr)
~(C ¢ B)
CeB
~(A v B) ~Wpr 3-5, 3-8

~Wopr.lIl.

(a) Dowiesé, ze: ~A

1.
2.

A—B
A—~B

SNk w

| A

B
~B
~A

Zat.
Zat.

Zat. (~Wpr)
—Elim 1, 3
—Elim 2, 3
~Wpr 3-4, 3-5

(c) Dowiesc, ze: ~(A o B) [wersja A]

1.
2.
3.

(d) Dowiesc, ze: ~(A = B)

1.
2.

B—~~D
~C e ~D

NN R

~(A * B)

(A=B)—>C
~(CvA)

NN RA W

| A=B

C

CvA

~(CvA)
~(A=B)

Zat.
Zat.
Zat.

Zat. (~Wpr)
oElim 4
—Elim 1, 5
oElim 3

~Wpr 4-6, 4-7

Zat.
Zat.

Zat. (~Wpr)
—Elim 1, 3
vWpr 4

R2

~Wpr 3-5, 3-6

(®)

O

| ~A Zat. (~Wpr)
~B
B
~~A ~Wpr 3-5, 3-8
| ~A > B) Zat. (~Wpr)
~C
C
~~(A — B) ~Wpr 3-5, 3-8
(b) Dowies¢, ze: ~~C
CeB Zal.
A Zal.
| ~C Zat. (~Wpr)
C eElim 1
~C R3
~~C ~Wpr 3-4, 3-5

A

(c) Dowies¢, ze: ~(A e B) [wersja B]

1.
2.
3.

o NN B

A—>C
B—~~D
~C e ~D

Zat.
Zat.
Zat.

Zat. (~Wpr)
eElim 4
—Elim 2, 5
eElim 3

~Wpr 4-6, 4-7
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Cwiczenia na stosowanie reguty ~Elim

~Elim.l.a.
(a)
30 [~A
5 ~C
8 C
9| A
©)
3| [~A>B)
5 ~CvD
8 ~(~C v D)
91A—>B
~Elim.Lb.
(a)
3| [~C
5 ~(A ¢ B)
8 AeB
9| ~C
©
3| [~A=B)
5 ~(~C o B)
8 ~CeB
9| ~A=B

(b)

Zat. (~Elim) 3

~Elim 3-5, 3-8 9

Zat. (~Elim) 3

O

~Elim 3-5, 3-8

(b)

Zat. (~Elim) 3

~Elim 3-5, 3-8 9

Zat. (~Elim) 3

~Elim 3-5, 3-8 9

| ~~(-A o ~B)

~C

~~C
~(~A * ~B)

~B v C)

BvC

| ~A 5 B)

~(A - B)

A—B
A—B

Zat. (~Elim)

~Elim 3-5, 3-8

Zat. (~Elim)

~Elim 3-5, 3-8

Zat. (~Elim)

~Elim 3-5, 3-8

Zat. (~Elim)

~Elim 3-5, 3-8
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~Elim.IL.

(a) Dowies¢, ze: A

(b) Dowiesc, ze: ~C [wersja 1]

l.| ~AeC Zat. l.| ~Cv (Bv~C) Zat.
2. | Be~~D Zat. 2. | ~B Zat.
3.0 | ~A Zat. (~Elim) 3.1 [ ~C Zat. (~Elim)
4. ~~A oElim 1 4. Bv~C MTP 1,3
5. ~A R3 5. B MTP 3,4
6. | A ~Elim 3-4, 3-5 6. |~B R2
7.1 ~C ~Elim 3-5, 3-6
(b) Dowies¢, ze: ~C [wersja 2] (c) Dowies¢, ze: A o B
l.| ~Cv(Bv~C) Zat. l.| (AeB)—>(CeD) Zal
2.1 ~B Zat. 2. | ~De~B Zat.
3. [ ~C Zat. (~Elim) 3.| [~«AeB) Zat. (~Elim)
4. Bv~C MTP 1,3 4, CeD —Elim 1, 3
50 |~C MTP 2, 4 5./ | D *Elim 4
6.1 | ~C R3 6.| | ~D oElim 2
7.1 ~C ~Elim 3-5, 3-6 7./ AeB ~Elim 3-5, 3-6
(d) Dowiesc¢, ze: C (e) Dowiesé, ze: ~(A v B) [wersja A]
l.| ~c > ~B Zat. . |[A>C Zal.
2. | ~A e (~-B—B) Zal. 2. |B>~D Zat.
3. ~C o ~D Zal.
3. | ~C Zat. (~Elim)
4. ~B —Elim 1, 3 4. AvB Zat. (~Wpr)
5. ~B—B oElim 2
6. B —Elim 4, 5 5. A Zat. (VElim)
7.1C ~Elim 34, 3-6 6. C —Elim 1,5
7. ~C oElim 3
(e) Dowies¢, ze: ~(A v B) [wersja B] 8. Ce~C *Wpr6,7
I. |A—=C Zat. 9. B Zat. (VElim)
2. |B—>~D Zak.
3. |~Ce~D Zal. 10. Zat. (~Elim)
11. —Elim 2, 9
4. AVvB Zak. (~Wpr) 12, eElim 3
13. ~Elim 10-11, 10-12
5. A Zak. (~Wpr) 14. VElim 4, 5-8,9-13
6. C —Elim 1, 5 15. oElim 14
7. ~C eElim 3 16. oElim 14
8. ~A ~Wpr 5-6, 5-7 17. | (A v B) ~Wpr 4-15, 4-16
9. B MTP 4, 8
10. ~~D —Elim 2,9
11. ~D oElim 3
12. | ~A v B) ~Wpr 4-10, 4-11
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