CS 281 Test I1

March 26, 2003

1. Express the assertions given below as a wif of a predicate logic using the
following predicates. The universe is the set of objects.[15]

CH(zx): x is a check.
CS(z): z is cashable.
V(z): z is valid.

(a) Some checks are not cashable.

(b) All checks are invalid only if they are not cashable.

(c) For a check to be cashable it is necessary that it is valid.

2. Translate the following wffs into English using the given predicates. The
universe is the set of objects.[15]

B(z): z is a bee.
F(z): z is a flower.
L(z,y): z loves y.

(a) JzFy[B(z) A F(y) A L(z,y)]

(b) 32vy[B(x) A [F(y) = L(z, y)]]

(c) =VaVy[[B(z) A F(y)] — L(z,y)]



3. Find the following Cartesian products: [6]

(a) {0} x {1,3,5}
(b) {1,4} x 0

4. Recursively define each of the following sets:

(a) The set of positive integers T' that produces the remainder 2 when divided
by 5. [10]

(b) P = {3™ — 2| n is a natural number and n > 1.} [10]

5. Prove A— (A— B) = AN B for sets A and B. [14]



6. Indicate which of the following are true and which are false. [16]

(a) 0 € {{z},0,z}
(b) {z} C {z, {z}}
(c) {z} € {z,{{z}}}
(d) 0 C {z,{z}}

7. Which rules of inference are used to establish the conclusion of the fol-
lowing argument ?

Show your reasoning symbolically. Use C(x), F(x) and P(x) to denote ”x is
colorful”, ”x is a flower” and ”x is a plant” respectively, and assume that the
universe is the set of all objects. [14]

Premises:
”Some plants are flowers.”
” All flowers are colorful.”

Conclusion:
”Some plants are colorful.”



You may use the following table.

Logical Equivalences and Implications

1. P& (PVP) 2. P& (PAP)

3. (PVQ)& (QVP) 4. (PANQ)<& (QAP)

5. [[PVQ)V R < [PV(QVR)] 6. ([PAQ)ANR]< [PA(QAR)]

7. 2(PVQ) e (-PA-Q) 8. (PAQ) < (-PV Q)

9. [PAN(QVR)<[(PANQV(PAR)] [10. [PV(QAR) < [(PVQ)A(PVR)]

11. (PVT)&T 12. (PAT)& P

13. (PVF)& P 14. (PANF)& F

15. (PV-P)& T 16. (PAN-P) & F

17. P < —(=P) 18. (P> Q)& (-PVQ)

19. (P Q)& [(P=>QAN(Q—P) |20. ([PANQ)— Rl < [P—(Q— R)

21. [([P = Q) A (P = —Q)] & —P 22. (P - Q) & (-Q — —P)

1. P= (PVQ) 2. (PANQ)=P

3. [PA(P=Q)=Q 4. [(P=Q)A-Q] =P

5. ["PA(PVQ)]=Q 6. (P—=Q)AN(Q— R)]= (P—R)

7. P-Q)=[(Q—R) - (P—=R)] |8 (P>QANR—->9)]=[(PAR)— (QANS)]
9. [(P+QQAN(Q«— R]=(P+<R) [10. ([P>QA(R—=S)]=[(PVR)—=(QVSI)])

Additional Inference Rule: Conjunction
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