CS3234 - Tutorial 1, Solutions

1. p= barometer fals, g=itwill rain; r = it will snow

p— (@A -T)V (rA—q)
2. p= Dick met Jane yesterday; q = they had a cup of coffee together; r =
they took awalk in the park
p—qVvr

3. p=today it will rain; q= today it will shine

(PA—Q)V (=pAQ)
2.

1. ((=p)AQ) =T
2. (p—=PA(=((rvp) —a)
3. (pva) = ((=p)AT)



3.

1. p—gr—skpvr—qvs
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2. F(pAg)—p

3

3. pF(p—a) —q
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p—q premise
r—s premise
pvr assumption
p assumption
q —e4l
gqvs Vil5
r assumption
S —e’,2
qvs Vi2 8
gVvs ve 3,4-6,7-9
pvr—qvVvs —i 3-10
pAQ assumption
Nell
(pAQ) —p —i 1-2
p premise
p—q assumption
q —el?2
(p—0q)—q —i2-3



4. F(p—=gVv(a—p)
1 pVv-p LEM
2 p assumption
3 q assumption
4 p copy 2
5 g—p —i 34
6 (p—=a)v(@—p Vi25
7 —-p assumption
8 p assumption
9 L -e7,8
10 q 1le9
11 p—q —1i 8-10
12 (p—=q)V(g—p) Vilill
13 (p—a)V(g—p) ve 1,2-6,7-12

0 2.-5. represents proof for pt (q — p);
7.-11. represents proof for —p+ (p— Q)

1 —(—pVa) premise
2 pv-—-p LEM
p assumption
4 -p assumption
5 —pVvq Vil4
6 1 -el5
7 ——p —i 4-6
8 p -—e7
9 p ve2,3,4-8



6. F(p—a)Vv(g—r)
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aqv-q

q

p
q

p—q
(p—=aVv(@—r)

—q
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r

q—r

(p—=aVv(@—r)

(p—=a)Vv(@—r)

LEM
assumption
assumption
copy 2

—i 3-4
Vil5
assumption
assumption
-e7,8
1le9

—1i 8-10
Vi2 11
vel,2-6,7-12

0 2.-5. represents proof for g+ (p — Q);
7.-11. represents proof for -q+ (q—r)



7.

F(p—a) = ((-p—aq)—a)

1 p—q

2 —p—q

3 pVv-p

4

5

6 —p

7 q

8

9 (-p—0a)—q

10 (p—=q) = ((-p—0g) —a)

p—q,r - sk pAr —gAs
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r—s
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S
gAS

PAT — QAS

premise
premise
assumption
A€el 3
—e4l
NE2 3
—€6,2

NI 5,7

—i 3-8

assumption
assumption
LEM
assumption
—e4l

assumption
—e6,2

ve 3,4-5,6-7
—i 2-8
—i1-9
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10.

p—(qQVr),g—sr—-skp—s
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p—(qVr)
q—sS

r—s

P
qvr

S

S

Pp—Ss

premise
premise
premise
assumption
—e4l
assumption
—e6,2
assumption
—e8,3
ve5,6-7,8-9
—14-10

(PAQ)V (PAT)EpPA(QVr)

1
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3
4
5
6
7
8
9
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11
12

(PAQ)V (PAT)

PAQ
P
q

qvr

pPA(QVT)

PAT

qVvr
PA(QVT)

pPA(QVr)

premise
assumption
Nel 2

Ne2 2
Vvil4

Ai 3,5
assumption
Ael 7
ne27

Vi2 9

Ai 8,10

ve 1,2-6,7-11



11.

12.

q— (p—r),~rqk -p

1 g—(p—r) premise
2 -r premise
3 q premise
4 p—r —e3l
5 -p MT 4,2

p—=gArE(p—a)A(p—r)

1 p— gATr premise

2 p assumption
3 qAar —e2l

4 q Nel 3

5 p—q —i2-4

6 p assumption
7 qAar —e6,1

8 r Ne2'7

9 p—r —i 6-8

10 (p—= g A(p—r) A 5,9



13. —(pAQ)F-pVv-q

1 -(pAQ) premise

2 pV-p LEM

3 p assumption

4 qVv—q LEM

5 q assumption

6 pPAQ Al 3,5

7 1 -e6,1

8 —pV-q le7

9 —q assumption
10 —pVv—q Vi29

11 —pVvV—q ve4,5-8,9-10
12 -p assumption
13 —pVv—q Vill2

14 -pVv—q ve2,3-11,12-13



14. p—(qVr),—q,—rk-p

1 p—(qVr) premise

2 —q premise

3 —r premise

4 pv-p LEM

5 p assumption
6 qvr —eb51

7 assumption
8 -e7,2

9 r assumption
10 L -e9,3

11 L ve6,7-8,9-10

-i 5-11
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1 (0] premise
2
3
4 Y premise
5
6 ®
7 o— Y —i1-3
8 - —1 4-6
9 (= Y)A(Y— o) NI 7,8
10 P Y copy 9
@ o=y
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1 (0} premise
2 (ORI premise
3 (p—=W)A(W—¢  copy?2
4 Q— Nel 3
5 1] —el4d
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premise
premise
copy 2
NE2 3
—eld



