Problems #2, Math 2051, Dr. M. Bohner. Sep 4, 2001. Due Sep 11, 3:30 pm.

5. Are the following statements true or false? Prove your claim.
(a) Ve e Ra? — 9 =0;
(b) 3z € R 2* — 9 = 0;
(c) Ve Ry e Rz = %
(d) 3z e RVy € R zy = 0;
() Ve>03INeN L <
(f) Ve > 030 > 0Vz € (0,0) 22 € (0,¢);
(g) Vn € N 3|n? — 3|n;
(
)

)
e)
h) 9z € Q z° = 2;
(i) dr € Q2% =3;
(j) Ir e Qz3 =3.
Work on problems 12-16 of Section 1.3 of the textbook.

Prove the rules of inference for propositions given in Figure 1.4.1 in the textbook.
Work on problems 21-25 of Section 1.4 of the textbook.
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Prove the following statements using the Principle of Mathematical Induction:

(a) Vn € N ilﬁ:w;
k=1

(b) VneN 3 &® = (@)2;

k=1
() V€ N 3. (=1)k+1f2 = CL"Inluin),
(d) Ve N\ {12} 2041 < 27
(e) Vn € N\ {1,2,3} 2" > n?
(f) Vn € N 3" > n2™;
(g) Vn € N 5|(11" — 6);
(h) Vn € N4|(6-7" — 2 3");
(i) Vx> -1Vne N(1+2z)" > 1+ nx.
10. Let P(n) : i (2k) = (n +2)(n — 1). Find the truth values of the following propositions:
(a) Vk € N I};(lk) — P(k+1);
(b) Vk € N P(k).



