Solutions to Workbook Exercises

Unit 20:

Logic of Relations

Ex. Singular Propositions I.

Symbolize the following statements in terms of the following symbolization key:

U.D.: people a: Annie Txy: xistaller thany
b: Betty Sy: xisshorter thany
c: Charlie
d: Debbie
(@ Annieisshorter than Betty. Sab
(b) Betty isshorter than Charlie. Soe
(c) Debbieistaler than Charlie. Tdc
(d) Charlieisshorter than Debbie. cd
Betty is shorter than Charlie, but Debbie is not shorter
© " than Charlie. SIIARS
(f) Annie, Betty and Charlie are shorter than Debbie. (Sad A Sbd) A Scd
If Annie is shorter than Betty and Betty is shorter
o) than Debbie, then Annieis shorter than Debbie. (SEDA SO = e
Either Charlie is shorter than Debbie or Debbie is
M shorter than Charlie Sed v Sde
M) Charlie is not taller than Debbie, nor is he shorter ~Ted A ~Sch

than Betty.
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Ex. Symbolizations.l.

Symbolize the following propositions:

U.D.: people

b: Bill Clinton
g: George W. Bush
h: Hillary Clinton

Wxy: X iswiser thany
Pxy: x is more popular than y
Dxy: x deceivesy

(@ Bill Clinton is more popular than George W. Bush. Pbg
(b) Hillary Clinton is the most popular person. VX Phx
(c) Everybody is more popular than George W. Bush. VX Pxg
(d) Thereisaperson who is more popular than anybody. Ix Vy Pxy
(e) Someoneiswiser than somebody. Ix Iy Wxy
(f) Everybody iswiser than someone. Vx dy Wiy
(g) Thereisaperson who iswiser than anybody. Ix Vy Wxy
(h) Somebody deceives someone. Ix Jy Dxy
(i) Somebody is deceived by someone. Ix dy Dyx
() Everybody isdeceived by someone. Vx 3y Dyx
(k) Thereisaperson who isdeceived by everybody. Ix Vy Dyx
()  Thereisaperson who deceives everybody. Ix Vy Dxy
(m) Everybody deceives someone. Vx 3y Dxy
Ex. Variables-are-Not-Names.l.
Compl ete the alternative representations of the following statements:
(@ (b)
dx Vy Kxy Vy VX Kxy dy Vx Kxy
"
3V K_ vV V K_ _ IV K_
\/
Jdy Vx  Kyx VxVy Kyx Ix Vy  Kyx
JzVx Kz VzVx Kxz dzVx Kxz
IxVz Kxz VxVz Kz xVz Kz
dzVy Kzy VzVy Kyz dyvz Kzy
JyVz Kyz VyVvz Kzy JzVy [ Kyz
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Ex. Symbolizations.ll.

U.D.: people Wx: x isawoman

(@
(b)
(©)

All women |ove somebody.
Thereis aman who loves everyone.

There is aman who loves every woman.

Mx: X isaman

Lxy: x lovesy

VX (WX — 3y Lxy)
Ix (Mx e Yy Lxy)
Ix (Mx e Vy (Wy — Lxy))

(d) All women love some man. VX (WX — Jy (My e Lxy))
(e) All menlove some woman. VX (Mx — 3y (Wy e Lxy))
(f) Some men areloved by everyone. Ix (Mx e Yy Lyx)

(g) Somewomen are loved by some men. Ix (Wx e Jy (My e Lyx))
(h)  All men love themselves. VX (MX — Lxx)

(i) Every manisloved by some woman. VX (Mx — 3y (Wy e Lyx))
() Thereisawoman who loves every man. Ix (Wx e Vy (My — Lxy))
(k) Thereisnowoman who loves every man. ~3Ix (Wx e Yy (My — Lxy))
(D Not every man loves some woman. ~ VX (Mx — 3y (Wy — Lxy))
(m) Only men love themselves. VX (LXX — MX)

(n) Not al women love themselves ~ VX (WK — Lxx)

(0) Nomanisloved by al women. ~3Ix (Mx e Vy (Wy — Lyx))
(p) Not only men love themselves. ~ VX (LxX = Mx)
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Ex. Symbolizations.lll.

U.D.: people Mx: xisaman
Px: xisapolitician Rx: xisrich

(@

(b)

(©)

(d)

(€)

(f)

(9)

(h)

(i)

()

(k)

(0

(m)

All politicians decelve someone.

Someone is deceived by all
politicians.

No woman politician isrich.

All man politicians arerich.

Every rich politician steals from
someone.

Every rich politician steals from
someone who is not rich.

Every woman politician is deceived
by some man politician.

Only men arerich.

Only those who steal from someone
arerich.

Every politician who deceives
someone is deceived by someone.

Thereis aperson who steals from
someone and decelves everyone.

Not everybody who deceives someone
is deceived by everybody.

Only men deceive themselves.

Wx: X isawoman

Dxy: X deceivey
Sy: x stealsfromy

VX (Px — dy Dxy)

Ix Vy (Py — Dyx)

~3x ((Wx e Px) e RX)
VX ((Wx @ Px) — ~RX)

VX ((Mx @ Px) — RX)

Vx ((Rx e Px) — 3y Sy)

Vx ((Rxe Px) — 3y (~Ry ¢ Sxy))

Vx ((Wx e PX) — 3y ((My  Py) ¢ Dyx))

VX (RX — MX)

VX (Rx — Jy &y)

VX ((Px e dy Dxy) — dz DzX)

Ix (Jy Sy e VzDxz)

~ Vx (dy Dxy — Vz Dzx)
Ix (3y Dxy e ~Vz Dzx)

VX (Dxx — MX)
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