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Problem 3. Translate the following statements into symbolic logic. The universe of discourse is R.
(i) The identity element for addition is 0.
(i1) Every real number has an additive inverse.
(iii) Negative numbers do not have square roots.
(iv) Every positive number has exactly two square roots.
Solution.
(i) Ve eR, 2 +0==x.
(ii) VzeR, Jye R, y+z = 0.
(i) Vo eR, 2 <0=> ~ (IyeR, y*==z).
(iv) VzeR, 2 >0 = (Elyl,yg,ER, W=y =xAy #yg) AN~ (EIzER, z# Y /\z;éyg/\zQZx).
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Fact 2.2 Suppose X is a set and Q(x) is a statement about x for each
x € X. The following statements mean the same thing:

VxeX, Q)
(x € X) = Q(x).
ex. Ll P60 L 0 o av Tere DB £ e Exss 4 Rsiive wueet S
X=o st Bt Jfeo- L) < £ wesens  1x-ale S,
Veso 18>0, Jx-alc S = PN -l e g
. fhee s Ro tawes]  : Fl ewtd fude Dwdel P, Tete s A fude BEL
fume  Mumeen bacen as .

V?e? \366P Al

1720

P: seror fame ds = $2,3.5 % 0 .

7. There exists a real number a for which a +x = x for every real number «x.

Jaell Vel | a+x=x.
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Example 2.1.4. What do the following statements mean? Are they true or
false? The universe of discourse in each case is N, the set of all natural
numbers.

Yedy(x < y).
IyVaeix < y).
Vyx < y).
Yar(x < y).
IeIyx < ).
YaWy(x < y).
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£X.  NeoMe: 3, For every prime number p, there is another prime number ¢ with q > p.
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