MATH 300. INTRODUCTION TO
MATHEMATICAL REASONING.
FALL 2015.
MIDTERM 2

1. (25 points) Let us consider the geometrical sequence with the recursive
definition ax4; = qay.

1) Give the formula for a,, through @; and ¢ and prove it by the method
of mathematical induction.

2) By the same method to prove the formula for the sum of n terms:
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2. (25 points) Prove that
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3. (25 points) Prove that

;0 AT x
24|{(n" ~ )n(n + 2)

by two methods:
directly. using properties of divisibility and
by the method of mathematical induction.
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4. (25 points) Show that any exact amount of post age that is an integer number

of cents greater than 37 cents can be formed using just 8-cent and 3-cent
stamps. (Prove by induction).
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5. (25 points) Prove that the formmnla

(Fr)(Vy) Pz, y) = (Vy)(3z)P(z, y):

is tautology but

(3} (Yy) Pz, ) < (Yu)(3z)P(z, y)

is not..
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6. (25 points)1) Write down as a predicative formul

the set of All real numbers the statement: :

For cach nonnegative real number x exists and unique such y that 32 = 2.

2) Write down in the convenient form negation of this statement and
prove it (at predicative form).

QQ_X/» W) D Q&%)% }1’1)(,‘/
’L) <3w> LSo A K(Q‘L%\ \?3% iy V Hw) C{\,,) &:2(4\%:)‘

M&NI '

a with quantifiers only on

Dis 1T (Tt oy xy0 gy E L I
Ve %\X terw, % dhe Jz&sbmu*iw 1y P!
Y= A ) = n 2



MATH 300. INTRODUCTION TO MATHEMATICAL REASONING. FALL 2015. MIDTERM 278

7. (25 po t ] 1)State Peano's ax of Arithinetic,
2) Us d ctly by } \im s give the definition of the function on
1atu l mbers f('n_) — Qn.
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8. (-

(25 points) 1) Define in the predicative form that lim,— o a,, = L.
2) Give the convenient negation of this definition.

3) Definite that a sequence {an} divergences (has no limit).

1) Find lim,, . 2/n and prove it on the language of ¢, V.
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