CS540 HW4

Problem 1
a

P: | take History, Q: | take Economics

P—)—|Q
b

P: | take Japanese, Q: | take Italian
PA—Q)v(—PAQ)

An alternate (and logically equivalent) form: (P v Q) A —(PAQ)

c

iD: | take ¢s520, Q: | take ¢s552, R: | take cs564
PAQ)V(PAR)V(QAR)

Problem 2

a. Truth Table:
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P Q -Q | (P>Q) | (P—>=Q) (P—>Q)A(P—>-Q)
F [F [T [T T T
F [T [F [T T T
T |F [T |[F T F
T [T [F [T F F

(P—> Q) A (P —>—=Q) istrue under some interpretations, so it's satisfiable.

b. Truth Table:

P Q -Q R -R (P—->Q) | P—>R) | (-QA—=R) | Result
F F T F T T T T F

F F T T F T T F F

F T F F T T T F F

F T F T F T T F F

T F T F T F F T F

T F T T F F T F F

T T F F T T F F F

T T F T F T T F F

(P—>Q)A(P—>R)A(—QA—=R)AP isunsatisfiable, since all the interpretations make it

false.
c. Truth Table:
P Q P—Q) (Q—P) P—->QVv(Q—P)
F F T T T
F T T F T
T F F T T
T T T T T

(P—>Q)v(Q—P) isvalid, because all the interpretations make it to be true.
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d. Truth Table:

P Q R P->Q |Q>R)| (P>R) | (P>Q)—(Q—R) | Result
F F F T T T T T

F F T T T T T T

F T F T F T F F

F T T T T T T T

T F F F T F T F

T F T F T T T T

T T F T F F F T

T T T T T T T T

So (P—>Q)—>(Q—>R)) <& (P—>R) satisfiable.

Problem 3

Proof:

#  WIf Justification

1. Q given

2 Y given

3 QAY > W given

4 ——X given

5. —=Xv=YVvR given

6. QAY And Introduction on 1 and 2
7. W Modos Ponens on 3 and 6

8. X Double Negation Elimination on 4
9. =YVR Unit Resolution on 5 and 8
10. R Unit Resolution on 2 and 9
11. RAW And introduction on 7, 10
Problem 4

a. Replace (P—>Q) by (—wPvQ),and (X— Y)by(—XVvY), we get
(=PvQ)A(=XVY)

b.
PAQ—>2)v(XAY)

= (ﬁ(PAQ)vZ)v(XAY)
:(_|Pv—|QvZ)v(X/\Y)
:(—|Pv—|QvaX)/\(—|Pv—|QvaY)
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C.
(P>Q) —>(X—>Y))<(AAB)

=((P>Q—>X>Y))> (AAB))A((AAB) > ((P>Q) > (X—>Y)))
left part:

(P>Q) —>(X—-Y))—>(AAB)

I((—|PVQ)—)(—|XVY))—)(A/\B)
I(—|(—|PVQ)V(—|XVY))—)(A/\B)

:((P/\—|Q)v(—.XvY))—>(A/\ B)

:—|((P/\—|Q)v(—|XvY))v(A/\B)

—|(P/\—|Q)/\—|(—|XVY))\/(A/\B)

(—|PvQ)/\(X/\—|Y))\/(A/\B)

(—|PvQ)/\(X/\—|Y))\/(A/\B)
((PvQ)AXA=Y)VA)A(((-PvQ)AX A=Y)VB)
—PVQVAIAXVA)ARYVAA(-PVQVB)A(XVB)A(=Y vB)

(
(
(
(
(

right left:
(AAB) > ((P>Q) > (X—>Y)))
=(-Av-Bv-XVvYVP)A(-AV—-Bv-XvYv-Q)

So Result=(—=PvQVA)AXVA)A(=YVA)A(=PVQVB)A(XVB)A (=Y VvB)
+(-Av-Bv-XVYVP)A(-AV-Bv-XvYv-Q)

Problem 5

In CNF, the wff's in Problem 3 become:
(1) —|P V —|Q \V4 R
(2) —|X \V4 —|Y V R
3 —-Qv=YvW
4 Q
6 X
6) Y
The negated query is: (7) =R v =W
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—Xv-=YVR

—\Q\/—\Y\/W

—|Q v—=X v =Y Q
—X v Y X
Y Y

empty
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