Solutions to Workbook Exercises

Unit 16:

Categorical Propositions

Exercise “Categorical Propositions - 1"

(@ All politicians are nasty. Proposition:
(b) Some Democrats are not happy after the elections. Proposition: @)
(c) Some Republicans are happy after the elections. Proposition: I
(d) No Cdifornia Democrats are happy. Proposition: E
(e) Some voters are not happy. Proposition: O
(f) Some voters are happy. Proposition: I
(g) All Americans have voted in the elections. Proposition:
(h) No Americans are pretentious. Proposition: E
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Exercise “Categorical Propositions - 2"

Symbolize the following opinions about politicians using the symbolization key
provided. For each of the propositions, write down the canonical reading:

(@

(b)

(©)

(d)

(€)

()

(9)

(h)

(i)

()

(k)

()

U.D.: paliticians Ax: xisambitious  Ix: xisintelligent
Cx: x iscorrupt Nx: X is new to politics
Dx: xisdiligent Px: x is pretentious
Hx: x is honest Tx: xistired
Some intelligent politicians are corrupt. Ix (Ix e Cx)

Thereisan x such that x isintelligent and x is corrupt.

Thereis an intelligent politician who is honest. Ix (Ix @ HX)
Thereisan x such that x isintelligent and x is honest.

Some corrupt politicians are intelligent. Ix (Cx e 1X)
Thereisan x such that x is corrupt and x is intelligent.

Some corrupt politicians are not intelligent. Ix (Cx e ~IX)
Thereisan x such that x is corrupt and x is not intelligent.

Some ambitious politicians are not honest. Ix (Ax e ~Hx)
Thereisan x such that x is ambitious and x is not honest.

All corrupt politicians are ambitious. VX (Cx — AX)
For every x, if xis corrupt then x is ambitious.

Any politician who is new to politicsis honest. VX (NX — HXx)
For every x, if x is new to politics then x is honest.

No corrupt politicians are honest. VX (Cx — ~HXx)
For every x, if xis corrupt then x is not honest.

No honest politician is corrupt. VX (HXx —» ~Cx)
For every x, if X is honest then x is not corrupt.

All honest politicians are tired. VX (HXx — TX)
For every x, if x is honest then x istired.

No politician who is new to politicsis tired. VX (Nx — ~Tx)
For every x, if x is new to politics then x is not tired.

No honest politician is pretentious. VX (HX — ~Px)

For every x, if x is honest then x is not pretentious.
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Exercise “Categorical Propositions - 3"

Symbolize the following propositions. For each of the propositions, write down the
canonical interpretation.

. ani Bx: x barks Hx: x howls
U.D.: animals Cx: xisacat Lx: x likesto walk
Dx: xisadog MXx: X meows
Fx: x likes canned food Wx: x wagsits tail
(@ Some dogs howl. Ix (Dx e HX)

Thereisan x such that x is adog and x howls.

(b) No cats howl. VX (Cx — ~HXx)
For every x, if xisacat then x does not howl.

(c) Some animals howl. Ix Hx

Thereis an x such that x howls.

(d) Some cats do not like canned food. Ix (Cx e ~Fx)
Thereisan x such that x is a cat and x does not like canned food.

(e) All cats meow. VX (Cx — MXx)
For every x, if xisacat then x meows.

(f) Nocatlikestowalk. VX (Cx = ~Lx)
For every x, if xisacat then x does not like to walk.

(g) All dogswag their tails. VX (Dx = W)
For every x, if xisadog then x wagsiitstail.

(h) All animalsliketo walk. VX Lx

For every x, x likesto walk.
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Exercise “Free and Bound Variables”

Show which variables are free and determine whether the formula is a proposition or
apropositional function.

@ 9P R eweton
0 FX(Pxe ) R i
(C) VX (PX° QX) — Rx %S;ZEZ:::Z:aI function
@ ¥XPxs Ox o o
(@ 3XPx=0x e e
() 3X-Pxe Ox e e
@ K(PxeOx) R weton
Dproposition

(h)  ¥x(Pxe Qx) — ~(Px e RX)

Mpropositional function

(i)  3Ix~(PxeQx) [Mproposition

a propositional function

() I (~(Px— Qx) e ~(Px * RX)) Mproposition

Dpropositional function

(k) 3Ix (~(Px — Qx) ® ~(Px ® RX)) v ~(Rx — CX) W proposition

Mpropositional function
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Exercise “ ‘Only’ Propositions — 1"

Symbolize the following propositions using the symbolization key provided. For each

of the propositions, write down the canonical interpretation.

Bx: x barks
Cx: xisacat
Dx: xisadog

U.D.: animals

Hx: x howls
Lx: x likesto walk
Mx: X meows

Fx: x likescanned food Wx: x wagsiits tail

(@ Only dogs bark. VX (Bx — Dx)
For every x, if x barks then x isadog.

(b) Only cats meow. VX (Mx — CXx)
For every x, if x meowsthen x isacat.

(c) Only dogs howl. VX (HX — DXx)
For every x, if x howlsthen x isadog.

(d) Only dogswag their tails VX (WX — Dx)
For every x, if xwagsitstail then x isadog.

(e) Only dogsliketo walk. VX (Lx — Dx)
For every x, if x likesto walk then x isadog.

(f) Only cats like canned food. VX (FX — CX)
For every x, if x likes canned food then x is a cat.

(g) Only animalsthat bark like to walk. VX (LXx — BX)
For every x, if x likes to walk then x barks.

(h) Only animalsthat like to walk wag their tails. VX (WX — Lx)
For every x, if xwagsitstail then x likesto walk.

(i) Only catsdo not like to walk. VX (~Lx — CX)
For every x, if x does not like to walk then x isacat.

() Only animalsthat meow like canned food. VX (FX = MX)
For every x, if x likes canned food then x meows.
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Exercise “ ‘Only’ Propositions — 2"

Fx: xisafather Ox: xisamother Tx:Xxwearsties.

U.D.: people Mx: xisaman  Sx: xwearsskirts Wx: xisawoman
Dtrue
(& All men arefathers. YX(MX—>FX) #rie
|Z|true
(b) Only men are fathers. YX(FX>MX) Qe
Dtrue
(c) All women are mothers. VXWX = OX) e
Mtrue
(d) Only women are mothers VX(OX->WX) Qe
|Z|true
(e) All mothers are women. VX (OX->WX)  Qre
Dtrue
(f) Only mothers are women. VXWX = OX) e
. Dtrue
(@) Only men wear ties. VX(TX>MX) e
. |Z|true
(h) Only women wear skirts. VX (X->WX) Qe
. . Dtrue
(i) Only women do not wear ties. VX(ETX> WY Frye
. . Dtrue
() Only men do not wear skirts. VX (~X>MX) Frye
. . Dtrue
(k) Only persons wearing skirts are women VXWX =S mrae
. . Dtrue
(1) Only persons wearing ties are men. VXMX=>TX) M
. . . Dtrue
(m) Only persons wearing skirts do not wear ties. VX(~TX> X e
|Z|true
(n) Only persons who are not mothers are fathers. VX(FX—>~MX) Qe
. |thrue
(o) Only persons who do not wear skirts are fathers. VX(FX =~ Qe
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