MATH1050 Guided Study Exercise 2 (Answers)

(a) (3a)(¥0)(3c)[P(c) A [(~Q(a)) V (~R(b))]]-

(b) (Va)(30)(ve)[(~P(a,c)) V [Q(a, b, ¢) A (~E(a, b, ¢))]].

(¢) (Fa)(3F0)(Ve)(VA)[[(~P(a, c)) A (~Q(b, d))] V (~R(c, d))].

(d) (Ba)(3)[P(a,b) A[(Ve)(3d)[(~Q(a, b, ¢,d)) V (~R(a, b, ¢, d))]]].
) (a)l

, [
Ja)[[(3b) (V)P (b, c) — Q(a, b, c)] A [(3d)(Ve)[R(a,d, e) A [(~S(a,d,e)) V (~T(a,d,e))]]]l-

2. Answer.

(a) There exists some = € IR such that for any s,t € @, there exists some n € Z such that s < n < t and
|z —n| < |t —s|.

(b) There exists some p € R, such that for any g € IR, n € N, there exist some s,¢ € IR such that |s — ¢| < |¢| and
|s™ — "] > |pl.

(¢) There exists some s,¢ € Q such that for any p,q € R, there exists some n € Z such that |s — t| < |¢q| and
(" > |p| or s™ > |p]).

(d) For any n € N, there exists some € € (0, +00) such that for any § € (0, +00), there exist some u,v € C such
that |u —v| < and |[u™ — V™| > e.

(e) There exist some p,q € Z such that for any s,t € Z, there exist some m,n € N such that |p+ ¢| > s™ and
[p" —ql =t and |p—q"| >t

(f) There exists some z € € such that for any r € IR, there exists some w € € such that (J]z —w| < r and (z € R
or |w| <r)).

(g) There exist some z,w € € such that |z — w| > |z + w| and (for any s € IR, there exists some ¢ € R such that
(lz = s—t| <wand |z| > 1)).

(h) There exist some ¢, a, 8 € € such that (there exist some s,t € R such that { = sa+tf) and (for any p,q € R,
¢ #pa+qp.)

3. Answer.

(a) There exist some u, v, w € R such that v 4+ v > w and (for any s,t € R, su + tv < w).
or any u, v, w € ere exists some s,t € IR such that su+tv < w and (s2u+ t2v > w? or s3u+t3v > w?).
b) F v u,v, IR, th ist ,t € R such that t d (s%u+ t?v > w? Su+t3v > wd

(¢) There exist some u,v,w € IR such that u + v < w and (there exist some s,¢ € IR such that for any r € R ,
su+tv > rw).
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(d) For any u,v,w € IR, (there exist some 7,5, € R such that ru? + sv? + tw? > wvw) or (there exist some

r,s,t € R such that r?u + s?v + t?2w < wvw.

(e) There exist some u,v,w € R such that (for any r,s,t € R, ru? + sv? +tw? > 0) and (there exist some p, q € IR
such that 72u + s%v + t2w > pq).

(f) There exist some u, v, w € R such that (for any s,t € R, if su+tv < w then su® + tv? > w?) and (there exist
some p,q,r € R such that (u+ p)(v+¢q) < 7w and (u + p)? + (v + ¢)? < r?w?).



