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EXAMPLE 24 The wff

(:.r)P(.r) -, (Vr)P(.r)

is not va1id. For exanple, in tlre interpretation where the domain consisls of the integers and
P('I) means tha!.r is even, it is true that there exists an integer that is even, but it is faise that
every integer is even. The antecedent of the implication is true and the consequent is false, so
the value of the implication is false.

We do nol necessarily have to go to a mathematical context to constnrct an interyreiation in
which a wffis false, but ii is liequently easier to do so becarse the rel:itionships among objects

PRACTIC-E2r Is thc wff

(V.v)tP(.r) v O(.r)l + (V.r) Pk) v (V x)QQ)

valid of invalid? Explain.

SECTION 1.3 Review

TECHNIQUES

. :. Detefrninelhc trulh value of a predicate wffin {given interpretation.

. Translate English language statements inlo predicate wffi, and vice vers

. Rccognize a valid wfl'and exphin why il is valid.

. Rccogrize a nonvalid wlland construcl an inler?rellllion in which h is frlse or
has no lrrlh valuc.

MAIN IDDAS
. The nuth vAlue olpredicate wili depends on the interprelalion considered.

. valid predic.rtc wlls are "intdnsically tNe"-lrue in all inleryretadons.
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l. whal is the truth value ofeach ol the lollowing wlTs in the interpretation where lbe
domnin consists of the inregers. o(.r) is': is odd." r(r) is'I < 10," and C(.r) is '1> 9"?

a. (:r)o(r) c. (:x)t.(r) ^ G(-{)l
b. (V-r)ll(.r) e o(jr)l d. (V.r)tL(-r) v c(-r)l

2. What is the truth vahre ofeach ofthe fbllowing wffs in the inlerprctation where the
donain consisis of the integers?

* a. (V-!)(:)X'I + r: ir) e. (V:r)(V)Xr < ) v J' < r)
*b. (lJr)(V.rX-v + ): i) f. (V.r)tr < 0 -+ (l))(l > 0 r'' r + ) = 0)l
* c. (V-YX:)X,v + ] : 0) g. (:-rxl)X-{'� : ))
* d. (lJXV.r)(-r + ) : 0) h. (V.r)(t > 0)
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3.  Ci \e lherru lhta lueol  each o l the lo l lowing wf  in  lhe inrerpreta l  ion-*  nere lhe domain '

" " . " " r i ,  " i , f ' .  r * " .  " 1  r h e U n i r e d S l a l e s . O r r ' I I i \ - r i ' n o n h o l v :  
P ' ' I i s ' f s r a i s $ r l h

the letler M," and .r is "Massachusetts "

b. iv';ft),xvz)to(', )) ̂  8o''))Q$'il
c. (:)Xl:r)0()'')
d. (Vi)(l))lP(y) ^ O(r' ))l
e. Gy)Q@'r)
L (l.r)tP(.r) ^ O(x, d)l

+ clr . , i . 'n" i f '  ' " r""  " l  each oi  lhe fol los ing wff '  In rhe inrerpre!5r ion $ here rhe domajn'
t  

: ; ; : ; ' : ; i ; i l ,  ;  ; .  v '  is -r  is rhe mother"ot v r ' � ' r ' � 's ' �  is fcmJre M. ' '  i '  " '  i '  mdre

r .  t v ( n l \  M r l . \ , '  i  r l r r r l v r M r r ' v r n M ' " ' r

b. (:r)(vlxM(:r,y) e (l'r)(V)XM(r' )) + lt()))

c (vi)(vvxM('r' y) + M(')). 
'- ''''^h i, i",ru" ond one in which ii is talse

5. For each wfl, find an interpretatron rn wnrc

* a. (VTXLA(j!) v B(.v)l ̂ fA(.r) ̂ B(')l')

b. (V.rXV))lP(r, J) -+ P(J"{)l
c. (V.r)tP(.r) + (lr)o(i' ))l
d.  ( l \ ) tA(r l  ̂  (V) r8(r ,  Y) l
e .  l t V . r ) A ( \ )  -  r V r l 8 r r l l  -  { v r r l A r r '  -  8 r  r ) l

e. r.r'"^iilt",i" "."p. "':'r'th oi the qurrnrificn in th.: followins wflr rnd indicate dnv rree

r .  ( V t r l P ' r r - S r r r l  r '  t f ' r r l ' v v r P r r ' J ) ^ 0 ( '  l J l

b.  t f . r) lA( rr  ̂  rvvrArvr l  d ' : r )r f ! ' r lArr '  I  I  ̂  A(\ '  z)  I  Ard rr l

7. Which of$e lbllowing afe equivalent to the stalement

All circles are round

a. l f iCs round, i t 's t l  c i rc le '
b. Roundness is a necessary property of circles

c. Something that isn't rounclcan t be acrrcle

d. Some round things are crrctes'

8. Which ofthe fbllowing are equivdent 1() tbe statement

cats are smarter ftan dogs'

a. Some cats arc smarter than some dogs'

b. There is a cat that is sndrter than all dogs'

c. All cats are smarter than ail dogs'

d OnlY rrrs rre srnaner Ihrn dngs

e- All cats are smarter tlran any oog'

L u ' i "n i l ' . ;*ai ." .  " ! .bol '  'ho$n lnd approprrrre quanri f iers $r ire each Ensl i 'h
" 

; i l ;";; ' i , ,;;;,1 ;p' 'oi"n' *tr ' '  rr '" a"'"in is rhe $hore $o'rd'

D(:r) is ".r is a day."
S(.r) is'! is sunny.
R(r) is'! is rainy."
M js "Mondayl'

Zis "Tuesdayl'
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* a. All days are sunny.
*b. Some days are not rainy.
* c. Every day that is sunny is not miny.

d. Some days arc sunny and ralny.
e. No day is both sunny and rainy.
f. lt is always a sunny day only if it is a miny day.
g. No day is sunnY.
h. Monday was sunny; therefore ever'J day will be sunny.
i. It rained both Monday and Tuesday.
j. If some day is rainy, then every day will be sunny.

10. Using the Fedicate symbols shown and appropdate quantifiers, write eacb English lan_
guage statement as a predicate wff. (The domain is the whole world )

A(i) is '? is a ball."
R(,t) is'! is round."
S(r) is '? is a soccer ball,"

a. A1l balls are round.
b, Not all balls are soccer balls.
c, All soccer balls a.re round,
d, some balls are not round,
e, Some balls are rolrnd but soccer balls arc not.
f, Every round ball is a soccer ball.
g. Only soccerballs are round balls.
h. If soccer balls arc round, then all balls are round

1 I , Using the pledicate symbols shown and appropriate quantifers, wnte each English lan-
gu6ge siatement as a prcdicate wff. (The domain is the whole world )

P(x) is '! is a percon,"
?(x) is ''I is a time,"
F(r, )) is '! is fooled at ),"

a, You can fool some of the people all of the time
b. You can fool all of the peoPle some of the time
c, You can't fool all of the people a.ll of the time.

12. Using the predicate symbols shown and appropriate quantifiers, write each English lan_
guage statement as a predicate wff. (The domain is the whole world.)

I( . r) : r isal ion.
n(.r): r roars.
P(.r):xisapredator
4x): x is azebr?,.
t(r, )): r eats ).

d. Some lioDs eat all zebras.
e. AII lions eat all zeblas.

a. All lions are Fedators.
b. Some lions roar.
c. only lions rcar.
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I 9. Three forms of nega on are giveo for each stdtemeol. Whjch is conect?r a. some peopte tike matheoladcs.
L Some people dislike mathematics.
2. Everybody dislikes rnathemarics.
3. Everybody likes mathematics.

b, Everyone loves ice cleam.
L No one loves ice cream,
2. Everyone dislikes ice cream.
3. Someone doesn't love ice cr€am,

c. AII people are tall and thin.
1. Someone is short and fat.
2. No one is tall and rhin.

. 3. Someone is short or fat.
d. Some pictur€s are old or faded.

L Every picture is neither old nor faded.
2. Some pictures are not old or faded.

^^ _ 
3.-All picrurcs are not old or not faded.

zu. r nree rorins ol negation are given For each statement, Which is conect?a. Nobody is perfect.
L Everyone is imperfect.
2. Everyone is perfect.
3. Someone is pefect.

b. All swimmers are tall.
L Some swimmeris not tall.
2, There ate no tall swimmers,
3. Every swimmer is short.

c. Every planet is cold and lifeless,
L No planeris cold and lifeless,
2. Some planet is not cold and not lifeless,
3, Some planet is not cold or not lifeleus.

d. No bears are hungry
t, Only bears are hungy.
2. All bears ale hungry
3. There is a hufigry bear.

21. Wrire rhe negalion of each of the followine.
a. Some Web sites featur€ audio.
b. Every Web site has both audio and video.

* c. Every Web site has either audio or video.
d. Some W€b sites have neither audio nor video.

,, ,,e 
Ev€ry Web sile eirher has rexr or eke has bolh audio and video.zz. wflre me negahon ofeach ofrhe followins,

a. Only students eat pizza
b. Every student ears pizza
c, Some students eat onlv Dizza.

23. Write rhe negation of eactr'oi rhe fottowine.
a. Some farmer grows only com.
b. AII fanners $ow com.
c. Com is grown onty by farmels.


