math314-01-s20 (Eppolito) HOmeWOI"k 1 Due: 10 February 2020

’Instructions: Legibly complete each of the following on stapled sheets of lined paper. ‘

1. Create a truth table for each of the following propositional statements.

(a) (p—q) — (¢g—p) (c) ((p = q) Ap) < (—q)
(b) (g« (=p))Vp (d) (peg)@r)< (pe(g®T))

2. Use natural deduction to show each of the following argument forms is valid. Use the proof style from class.

(@) 2= ((~y) = (72)) , ~w, yVa .. -2
M)z—=(z—=(wy),yVv(Et), z, w—t o —w

)
) xz—y, (;x)Vw) =k, (Y Az - kVt
(A (z =y AL, y=2)Am, (z—2)— (x—=y) 2w cw
(e) (xAy)V(zAw), (zhy)—=1, (-)Am, z—(nAo) .n
) “(zAy), z,yvVz .z
() eA(yVvz), ~(zAy), zAz) =k -k
h)z,(y—=a)—z xAhz

z—z,y—z - .(zVy) =z

) o> @V, g ooz

3. Let A=1{1,2,5}, B=1{2,3,5,7}. Compute each of the following.

(a) AUB (b) ANB (c) A\ B (d) B\ A (¢) pow(B) (f) Ax B

4. Let A, B, and C be sets. Prove each of the following using a string of set equalities.!
(a) AUB=BUA
(b) AN(BUC)=(ANB)U(ANCQC)
(¢) A\(BUC) = (A\ B)N(4\C)
(d) AUB=(A\B)U(ANB)U(B\ A4)
(e) AN(A\B)=ANB
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'Hint: Write these sets in set-builder notation and manipulate their predicates using the basic logical equivalences.



