9. Let L(x, y) be the statement “x loves y,” where the do-
main for both x and y consists of all people in the world
Use quantifiers to express each of these statements
a) Everybody loves Jerry.

b) Everybody loves somebody.

¢) There 1s somebody whom everybody loves.

d) Nobody loves everybody.

e) There is somebody whom Lydia does not love.

f) There is somebody whom no one loves.

g) There is exactly one person whom everybody loves.

h) There are exactly two people whom Lynn loves.

i) Everyone loves himself or herself.

j) There is someone who loves no one besides himself
or herself.




both do not like it).  9.a) VxL(x, Jerry) b) Vx3yL(x, y)
¢) dyVxL(x, y) d) Vx3dy-L(x, y) e) dx—L(Lydia, x)
f) IxVy-L(y, x) g) Ix(VyL(y, x) AVz(YwL(w, 2)) =
z = X)) h) dxdy(x # y A L(Lynn, x) A L(Lynn, y) A
Vz(L(Lynn,z) - (z=xVz=y))) )VxL(x,x) j)3IxVy
(L(x,y)<>x=y) 11. a) A(Lois, Professor Michaels)



27. Determine the truth value of each of these statermentis it
the domain for all variables consists of all integers.

a) Ynam(n® < m) b) InVm(n < m?)
¢) Vndm(n + m = 0) d) InVm(nm = m)
e) InIm(n? + m? =5) f) InIm(n® + m? = 6)
g) Indmn+m=4An—m=1)
h) InImn+m=4An—m=2)
o i) VaVm3p(p = (m +n)/2)
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the operation of addition.  27. a) True b) True ?) True
d) True e) True 1) False g)False h)True i) False
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33. Rewrite each of these statements SO that negsfions 2p-

X :- ,.:;,_?‘,»,: 3+
: & . P2 8 =E £ =
A ',—at‘v‘\/.L‘

pear only within predicates (that 1s, SO that n0 neg
is outside a quantifier or an expression invoiving jogical
connectives).
a) —VxVyP(x, y) b) —Vy3dxP(x, y)
&) —VyVx(P(x,»)V Q. )
d) —(QxAy—P(x,y) A VYO, )
e) ~Vx(3yVzP(x, Y z) A3zVyP(x, y, Z))
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33.a) IxAy—P(x,y) b)IpVx—P(x,y) c¢) Iydx(—P(x,

y)A=Q(x, ) d) (VxVyP(x, y)) v Ex3y—Q(x, y))
e)43x(“v’y32—rP(x,y,z) v_VzEly—alf’(x, Y z)) ‘35. Any domain



39. Find a counterexample, if possible, to these universally

quantified statements, where the domain for all variables
consists of all integers.

a) VxVy(x? = y? =X =)
b) Vx3Iy(y? = x)
¢) VxVy(xy > x)



with Kevin Bacon. 39.a)x =2, y=-2 b)x=—4
)x=17,y=-1 41.VxVyVz((x-y)z=x-(y-2))



